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Conversion Factors and Abbreviations

Multiply By To obtain
inch (in.) 2.54 centimeter
foot (ft) 0.3048 meter
square mile (mi?) 2.590 square kilometer
cubic foot per second (ft3/s) 0.02832 cubic meter per second
gallon (gal) 3.785 liter

The following terms and abbreviations are used in this report:
m? square meter
mm millimeter
pm micrometer

Temperature is given in degrees Celsius (°C) which can be converted to degrees Fahrenheit (°F)

as follows:
°F=18x°C+32

Sea Level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929—a
geodetic datum derived from a general adjustment of the first-order level nets of the United States

and Canada, formerly called Sea Level Datum of 1929.
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Purpose and Scope

This report provides information on sam-
pling locations and data collected as part of this
study for sites on the White River and its tribu-
taries in and near Indianapolis. Data collected
include (1) the diversity and density of benthic
invertebrates; (2) the concentrations of metals,
insecticides, herbicides, and semivolatile organic
compounds sorbed on streambed sediments; and
(3) the particle-size distribution of streambed
sediments. From 1994 through 1996, 369 benthic-
invertebrate samples were collected at 21 sites, and
33 streambed sediments were collected at 14 sites.

Description of Study Area

The study focuses on the White River and
selected tributaries in and near the city of Indianap-
olis. The drainage area of the White River above
the confluence of the East Fork White River is
5,372 mi’. The study area encompasses a 979-mi?
drainage area that is 18.2 percent of the White
River Basin above the confluence of the East Fork
White River. The study used 21 sampling sites:

18 in Marion County, 1 in Hamilton County, and
2 in Morgan County. Indianapolis, the capital of
Indiana, is the largest city in the State and is incor-
porated with Marion County. Marion County has
a population of 783,042 (Bureau of the Census,
1990) and a surface area of 402 mi? (Sturm and
Gilbert, 1978).

The study area is underlain by limestone;
dolomite; siltstone; and shale of Silurian, Devo-
nian, and Mississippian ages (Gray and others,
1987). The soils adjacent to the White River and
its tributaries in the study area are loam soils that
formed in unconsolidated glacial outwash that
consists of stratified silt to boulder-size deposits
and alluvium that consists of stratified sand to
gravel-size deposits (Sturm and Gilbert, 1978).
In most of the study area, these deposits range in
thickness from 50 to 100 ft, but in the lower part
of the study area these deposits can be less than
50 ft thick (Gray, 1983). The remaining soils in

the study area are silt-loam soils that formed

in unconsolidated glacial till consisting of non-
stratified silt to boulder-size deposits (Sturm and
Gilbert, 1978). In most of the study area these
glacial till deposits range in thickness from 100 to
250 ft, but in the lower part of the study area these
deposits can be less than 50 ft thick (Gray, 1983).
The study area is located in the Tipton Till Plain
physiographic unit (Schneider, 1966), which is
rolling to gently rolling in the area of glacial till
deposits and generally flat in the areas covered

by glacial outwash and alluvium.

The streams in the study area generally have
low slopes and meandering channels that primarily
contain silt to gravel-size material with areas of
cobble to boulder-size material that generally form
run and riffle areas. In the study area are four low-
head dams on the White River and two low-head
dams on Fall Creek (figure 1). These dams raise
the level of the streams, decrease the streamflow
velocities, and increase travel time through the
pooled sections of the stream. Land use in the area
of Indianapolis is primarily urban, and land use
outside the Indianapolis area is primarily agricul-
tural and forest.

The White River and its two largest tribu-
taries, Fall Creek and Eagle Creek, are the major
sources of water for public and industrial supply
for Indianapolis because they generally have
sufficient streamflows even during dry periods
(Duwelius, 1990). Flows in Fall Creek are affected
by Geist Reservoir, which has a storage capacity of
6.9 billion gallons at a reservoir elevation of 785 ft
above sea level (Herring, 1974). Flows in Eagle
Creek are affected by Eagle Creek Reservoir,
which has a storage capacity of 7.8 billion gal-
lons at a reservoir elevation of 790 ft above sea
level (Herring, 1974). These reservoirs generally
attenuate high streamflows and augment low
streamflows.

The study area is located in the central
climate division in Indiana and has a continental-
type climate characterized by hot, humid summers
and cold, wet winters (Newman, 1966). The mean
precipitation in the central climate division for the

Purpose and Scope 3
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period 1961 through 1990 was 40.5 in. (Stewart
and others, 1995). During the study period, precip-
itation in the central climate division was 38.8 in.
in 1994 (Stewart and others, 1995); 35.5 in., 1995
(Stewart and others, 1996); and 44.5 in., 1996
(Stewart and others, 1997).

Methods of Data Collection

A total of 21 sampling sites were located
on the White River and its tributaries (table 1).
Ten sites were on the White River, one on Williams
Creek, two on Fall Creek, two on Eagle Creek, two
on Pleasant Run, two on Bean Creek, and two on
Pogues Run. Benthic invertebrates were sampled
at all 21 sites to determine diversity and density.
Streambed-sediment samples were collected at
14 sites to determine concentrations of metals,
insecticides, herbicides, and semivolatile organic
compounds sorbed on the streambed sediments
and to determine particle-size distributions of
streambed sediments.

Hydrologic Conditions

Samples were collected during periods of
low-flow or steady-state streamflow conditions.
After review of the USGS streamflow-gaging
records in the study area, several sites were
selected to be representative of streamflow condi-
tions at all the sampling sites. Table 2 shows
monthly mean streamflows during the sampling
periods for the streamgage sites and monthly
precipitation in the central climate division in
Indiana. Table 2 data represent streamflow condi-
tions at sites having drainage areas from 7.58 mi?
to 1,898 mi®. Drainage areas at sampling sites on
the White River range from 1,147 mi? to 2,126 mi
(table 1) and on the tributaries from 4.00 mi? to
317 mi? (table 1) (Hoggatt, 1975). Although
monthly mean streamflow during the study period
was frequently higher than the long-term mean
for the period of record, samples were collected
following a period of low-flow conditions and

2

during steady-state streamflow conditions. During
the study period, monthly precipitation generally
was greater than the long-term mean-monthly
precipitation during the months of April, May,
and June. During July, August, and September,
precipitation was generally lower than the mean-
monthly precipitation.

Collection of Benthic Invertebrates

Throughout the study, samples were collected
at 21 sites in the study area to determine the diver-
sity and density of benthic invertebrates. Benthic
invertebrates were collected at 19 of these sites
during May and September 1994. After a review
of the 1994 data and consultation with DPW, 1 site
was discontinued and 2 sites were added; 20 sites
were sampled during July and September 1995
and September 1996. (Data, however, are not
available for the Williams Creek site for September
1995.) During July 1996, only 16 sites were
sampled before a storm caused high water that
prevented access to the remaining number of sites.
At each site, three samples from different locations
within the stream channel were collected during
each sampling event. Three quality-control
samples were collected at two sites during May
and September 1994 and July and September 1995,
and at one site during July 1996 and September
1996. A total of 369 benthic-invertebrate samples
were collected during the study, including the 30
quality-control samples.

The three samples collected at each site were
the minimum number needed to determine the
diversity and density of benthic invertebrates
at a site (Britton and Greeson, 1988). Benthic-
invertebrate samples were collected twice a year
during periods when most species are expected
to be in early aquatic stages and prior to their
adult terrestrial stage. At each site, samples were
collected in habitat areas where the greatest diver-
sity and density of benthic invertebrates were
expected. The habitat areas were generally riffle

Methods of Data Collection 5



Table 2. Monthly mean streamflow at U.S. Geological Survey gaging stations on the White River and its tributaries, and
precipitation in the central climate division in Indiana during sampling periods

[Station number is the U.S. Geological Survey site-identification number; mi2, square miles; ft’/sec, cubic foot per second; APR, April;
JUN, June; JUL, July; AUG, August; SEP, September]

Drainage
Station area
number Site name (mi?)
03353120 Pleasant Run at Arlington Avenue at Indianapolis, IN 7.58
Streamflow (ft3/sec)
Year APR MAY JUN JUL AUG SEP
1994 17.0 6.59 6.09 242 6.08 3.06
1995 737 304 7.37 4.56 4.89 1.37
1996 26.5 37.8 7.74 9.33 2.80 9.71
1960-96 11.6 104 6.67 8.85 5.29 433
03353500 Eagle Creek at Indianapolis, IN 174
Streamflow (ft¥/sec)
Year APR MAY JUN JUL AUG SEP
1994 387 82.8 54.9 25.6 9.18 6.88
1995 57.5 345 35.2 9.91 7.43 11.1
1996 411 954 200 91.2 7.19 16.9
193996 312 215 140 87.9 39.9 39.6
03352500 Fall Creek at Millersville, IN 298
Streamflow (ft¥/sec)
Year APR MAY IUN 0L AUG SEP
1994 560 249 99.0 96.4 71.8 499
1995 224 713 250 176 99.4 59.1
1996 754 1,454 511 240 77.4 77.2
193096 517 389 274 190 119 94.8
03351000 White River near Nora, IN (82nd Street) 1,219
Streamflow (ft¥/sec)
Year APR MAY JUN JUL AUG SEP
1994 2,411 940 448 333 229 167
1995 1,156 2,065 1,079 658 300 204
1996 2,283 4,530 1,781 593 251 300
1930-96 2,068 1,417 1,100 716 450 379
03353611 White River at Stout Generating Station at Indianapolis, IN 1,898
Streamflow (ft¥/sec)
Year APR MAY JUN JUL AUG SEP
1994 3,874 1,517 829 538 406 308
1995 1,738 3,672 1,597 975 506 254
1996 3,849 7,735 2,799 1,149 437 657
1992-96 3,408 3,713 1,886 1,617 540 676

6 Benthic-Invertebrate and Streambed-Sediment Data, White River near Indianapolis, Indiana



areas with gravel to cobble-size substrate material.
Streams did not have identical morphology and
sites varied in habitat conditions ranging from
riffles to pooled areas, each with various sizes of
substrate material. A description of the physical
characteristics at each sampling site is contained
in table 3 (at back of report).

A Surber sampler was used to collect benthic-
invertebrate samples. The Surber sampler had a
0.0929-m? sample grid and a collection-net-bag
mesh opening of 210 um (U.S. Standard No. 70
sieve size); this mesh size has been recommended
by the USGS for collecting benthic invertebrates
(Britton and Greeson, 1988). To collect benthic-
invertebrate samples, the bottom edge of the
Surber sampler was pressed tightly against the
bottom of the stream to isolate the sampling area.
To remove the benthic invertebrates from the
area enclosed by the sampler, the larger rocks
were put in a bucket and the remaining stream-
bed materials enclosed by the grid were scrubbed
thoroughly so that the disturbed materials released
from the streambed were collected in the Surber
net. The rocks put in the bucket also were
scrubbed, and the materials cleaned from the rocks
were collected. The contents of the net and the
bucket were combined and sieved through a
mesh opening of 210 um. The benthic inverte-
brates collected on the mesh screen were put in
a container and fixed with a 10-percent Formalin
solution. The benthic invertebrates were classified
by a contract laboratory, TAI Environmental Sci-
ences, Inc. Taxonomic nomenclature used in this
report conform to the usage of Merritt and Cum-
mins (1984) and Pennak (1989). The results of the
taxonomic identification and counts are contained
in tables 4 through 126 at the back of this report.

Collection of Streambed Sediments

Streambed sediments were collected at 14
sites to determine physical properties; concentra-
tions of metals, insecticides, herbicides, and
semivolatile organic compounds sorbed on
streambed sediments (table 127); and particle-size

distributions of the streambed sediments. All |
samples were collected during August. Samples
were collected at 12 sites during 1994. After a
review of the data and consultation with DPW,
eight sites were discontinued and two sites were
added; six sites were sampled during 1995. After
a review of the 1994 and 1995 data, five of the
previously sampled sites were selected to be
sampled during 1996. Ten quality-control samples
were collected at six sites during 1994 and at

two sites during 1995 and 1996. A total of 33
streambed-sediment samples were collected during
the study.

No standard USGS method has been estab-
lished for collection of streambed sediments in
stream cross sections (Ward and Harr, 1990).

For this study, each streambed-sediment sample
consisted of two independently collected sub-
samples. One sub-sample was collected for the
analysis of metals and particle-size determina-
tions and one sub-sample was collected for the
analysis of insecticides, herbicides, and semi-
volatile organic compounds. For both sub-samples,
approximately equal volumes of the top 1 in.

of fine-grained sediments were collected to
represent the stream at that site. To avoid cross-
contamination during sample collection,
sub-samples were collected from downstream to
upstream. The quality-control samples were col-
lected upstream, or on opposite sides of the stream,
from where the other samples were collected.

Polypropylene scoops and containers were
used to collect and store the sediment analyzed
for metals and particle-size distribution. The sedi-
ment was sieved through a polyethylene-sided
2-mm mesh screen. The sieved sediment was
collected in a polyethylene pan and composited
with a polypropylene scoop. Two representative
samples of the composite were submitted for anal-
ysis, one for the analysis of metals and one for
determination of particle-size distribution. Samples
for the analysis of metals were chilled to 4°C
and sent to the USGS National Water Quality
Laboratory in Arvada, Colo., for analysis. Particle-
size distributions were determined by the USGS
sediment laboratory in Iowa City, lowa.

Collection of Streambed Sediments 7



Table 127. Physical properties measured during sampling; metals, insecticides, herbicides, and semivolatile organic compounds
analyzed from streambed-sediment samples from the White River and its tributaries in and near Indianapolis, Indiana

[Brackets [ ] and ALL CAPS indicate name as it appears in table 128]

Physical properties:
PH
Oxygen, dissolved

etals:

Aluminum
Copper
Magnesium
Zinc

Insecticides:
Aldrin

DDE [P,P'DDE]
Endrin
Heptachlor
Methoxychlor
Perthane

Herbicides:
2,4-D
Silvex

Specific conductance

Arsenic
Cyanide
Manganese

Chlordane
Diazinon

Ethion

Heptachlor epoxide
Methy! parathion
Toxaphene

2,4,5-T

Semivolatile organic compounds:

1,2,4-Trichlorobenzene
1,3-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dinitrophenol
2,4-Dimethylphenol [2,4-DP]}
2-Chloronapthalene

2-Methyl-4,6-dinitrophenol [4,6-DINITROORTHOCRESOL]

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol [PARACHLOROMETACRESOL]

Acenaphthene
Anthracene
Benzo(b)fluoranthene

Water temperature [TEMPERATURE, WATER]

Cadmium
Iron
Mercury

DDT [P,P'DDT]
Dieldrin

PCB’s [PCB]
Lindane

Mirex

Trithion

Dicamba

Benzo(a)anthracene [BENZO A ANTHRACENE 1,2-BENZANTHRACENE]
Benzo(g,h,i)perylene [BENZOGHI PERYLENE 1,12-BENZOPERYLENE]

Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether

Butylbenzylphthalate [N-BUTYLBENZYLPHTHALATE]

Chromium
Lead
Nickel

DDD [P.P'DDD]

Endosulfan [ENDOSULFAN I]
PCN’s [PCN]

Malathion

Parathion

Picloram

1,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dichlorophenol
2.,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chlorophenol
2-Nitrophenol
4-Chlorophenyl-phenylether
4-Nitrophenol
Acenaphthylene
Benzo(a)pyrene
Benzo(k)fluoranthene

Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Carbon, inorganic

Carbon, inorganic + organic [CARBON, INORG + ORGANIC] Chrysene
Dibenz(a,h)anthracene [1,2,5,6-DIBENZANTHRACENE] Di-n-butylphthalate
Di-n-octylphthalate Diethylphthalate
Dimethylphthalate Fluoranthene

Fluorene Hexachlorobenzene
Hexachlorobutadiene [HEXACHLOROBUTADIENCE] Hexachlorocyclopentadiene
Hexachloroethane Indeno(1,2,3-cd)pyrene
Isophorone N-Nitrosodi-n-propylamine
N-Nitrosodimethylamine N-Nitrosodiphenylamine
Naphthalene Nitrobenzene
Pentachlorophenol Phenanthrene

Pheno! [PHENOL(C6H-50H)] Pyrene
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All equipment used for collection of the
metals sub-sample was cleaned and decontami-
nated before each sample was collected. After each
sample collection, all equipment was scrubbed
thoroughly and rinsed with native-stream water,
tap water, and deionized water. All equipment then
was rinsed thoroughly with a 5-percent nitric-acid
solution followed by a rinse with deionized water.
Before samples were collected, all equipment was
rinsed three times with native-stream water. For
the first sample collection, except for the use of
native-stream water, all equipment was cleaned
and decontaminated with the same procedures at
the USGS Indiana District laboratory.

Glass beakers were used to collect and store
the sediment analyzed for insecticides, herbicides,
and semivolatile organic compounds. The sedi-
ment was sieved through a 2-mm stainless-steel
mesh screen. The sieved sediment was collected
in a glass pan and composited with a glass beaker.
Three representative samples of the composite
were submitted for analysis: one for insecticides,
one for herbicides, and one for semivolatile
organic compounds. All samples were chilled to
4°C and sent to the USGS National Water Quality
Laboratory for analysis.

All equipment used for collection of the
insecticides, herbicides, and semivolatile organic
compounds sub-sample was cleaned and de-
contaminated before samples were collected.
After each sample collection, all equipment was
scrubbed thoroughly and rinsed with native-stream
water, tap water, and deionized water. All equip-
ment then was rinsed thoroughly with methanol.

Before samples were collected, all equipment was
rinsed three times with native-stream water. For
the first sample collection, except for the use of
native-stream water, all equipment was cleaned
and decontaminated with the same procedures at
the USGS Indiana District laboratory. Table 128
(at back of report) lists data for physical proper-
ties; concentrations of metals, insecticides, herbi-
cides, and semivolatile organic compounds; and
particle-size distribution of streambed sediments
determined at each site.

Summary

Data were collected in the White River and
its tributaries in and near Indianapolis, Ind., during
a cooperative study between the Indianapolis
DPW and the USGS from 1994 through 1996.
These data were collected to provide information
on the diversity and density of benthic inverte-
brates; concentrations of metals, insecticides,
herbicides, and semivolatile organic compounds
sorbed on streambed sediments; and particle-
size distributions of streambed sediments. This
information may be used to help determine control
strategies for mitigating the effects of combined-
sewer overflows on receiving streams.

A total of 369 benthic-invertebrate samples
were collected at 21 sites during late spring or
summer and early fall 1994 through 1996; of
these, 30 were quality-control samples. A total of
33 streambed-sediment samples were collected at
14 sites during August 1994, 1995, and 1996;
of these, 10 were quality-control samples.

Summary 9
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Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, indiana, where benthic

invertebrates were collected, 1994 through 1996

[USGS, U.S. Geological Survey; IN, Indiana; mi?, square miles; riffle—turbulent flow, shallow, coarse-grain substrate; run—laminar flow,
less turbulent flow, variable depth and substrate; pool—very low current velocity, relatively deep, depositional area, accumulations of fine
sediment particles; bar—a depositional feature that is located in the active part of the stream channel and is generally composed of gravel
to cobble-size deposits that are generally flat to generally sloping and have no or little vegetation cover; fines—less than .00291 inch
(0.074 millimeter); sand—.00291 inch to 0.187 inch (0.074 to 4.76 millimeters); gravel—0.187 inch to 3 inches (4.76 to 76.2 millimeters);
cobble—3 inches to 10 inches (76.2 to 254 millimeters); boulder—greater than 10 inches (254 millimeters); side of stream determined by

looking downstream]

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi?:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)zz
Ancillary information:

Field identifier:
Site name:
USGS site-identification number:

Drainage area, miZ:

Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)zz

WR146-0

White River at 146th Street near Noblesville, IN

400001086012301

11,147

Adjacent to bar on right side of stream, 500 feet upstream from
146th Street bridge

Natural

Trees

Agricuitural

Run

Gravel and cobble, with some sand and fines

Gravel and cobble
Most upstream site in study area. Site is 4.56 miles downstream
from Noblesville

WRNORA-1

White River near Nora, IN (82nd Street)

03351000

11,219

Spring 1994—on right bank, 200 feet upstream from 82nd Street
bridge; all other samplings—at riffle area, 1,000 feet upstream
from 82nd Street bridge

Natural

Trees

Urban

Spring 1994—rtun; all other samplings—iffle

Spring 1994—fines, sand, gravel, and cobble; other samplings—
cobble, gravel, boulder, and sand

Spring 1994—cobble (primarily riprap), gravel, and sand; other
samplings—cobble and gravel

12 Benthic-Invertebrate and Streambed-Sediment Data, White River near Indianapolis, Indiana



Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, Indiana, where benthic
invertebrates were collected, 1994 through 1996-—Continued

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi’:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)z:
Ancillary information:

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi’:
Sampling location:

Stream-channel type:
Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)?:
Ancillary information:

WRINDY-2

White River at Indianapolis, IN (Morris Street)

03353000

11,635

On left side of stream; spring 1994—50 feet upstream from Morris
Street bridge adjacent to bar; fall 1994—under the bridge;
spring 1995—one site 50 feet upstream from bridge adjacent to
bar, one site under the bridge, and one site 50 feet downstream
from bridge adjacent to bar; all other samplings—under the
bridge

Natural, with levees close to stream

Trees and brush

Urban

Run

Fines, gravel, cobble, and sand

Gravel and cobble, with some fines and sand

Site is located in the center of Indianapolis. Sampling location
under the bridge had faster streamflow velocities and greater
amount of gravel and cobble than other sampling sites.
Sampling location under the bridge generally not in sunlight.
Fines were generally black organic material, and some of the
gravel and cobble-size material was manmade material (broken
concrete, bricks)

WRHARD-3

White River at Harding Street, Indianapolis, IN

03353193

11,660

Spring 1994—two sites on the left side of the stream, 200 feet
downstream from Harding Street bridge and one site on right
side of stream, 25 feet downstream from large combined-sewer
outfalls; fall 1994—on right side of stream, 25 feet downstream
from large combined-sewer outfalls; all other samplings—on
right side of stream downstream from the bridge and upstream
from large combined-sewer outfalls

Natural, with levees close to stream

Trees upstream and grass/weeds downstream from Harding Street
bridge

Urban

Pool

Fines, cobble, and gravel

Cobble and gravel, with some fines

There are large combined-sewer outfalls 75 feet downstream from
the bridge. The site is located 1.15 miles upstream from the
outfall for the Belmont advanced wastewater-treatment plant
and 1.75 miles upstream from the dam at the Stout Generating
Station, which creates the pooled condition. The fines were
generally black organic material, and the cobble and gravel-size
material was primarily crushed stone
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Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, Indiana, where benthic
invertebrates were collected, 1994 through 1996—Continued

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi?:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)zz
Ancillary information:

Field identifier:

Site name:

USGS site-identification number:
Drainage area, miZ:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)zz
Ancillary information:

WRSTUP-19

White River at Stout Generating Station at Indianapolis, IN

03353611

11,898

Left side of stream immediately upstream from the Stout
Generating Station

Natural, with levees away from stream

Grass and weeds

Industrial

Pool

Fines and gravel

Gravel and some fines

The site is located 3,000 feet downstream from the outfall for the
Belmont advanced wastewater-treatment plant and 2,000 feet
upstream from the dam at the Stout Generating Station, which
creates the pooled condition. The fines were generally black
organic material and the gravel-size material was primarily
crushed stone

WRSTDN-20

White River below Stout Generating Station at Indianapolis, IN

394234086120900

31,899

At riffle areas adjacent to islands, 100 feet downstream from the
dam at the Stout Generating Station

Natural, with levees away from stream

Trees

Woodland

Riffle

Cobble, boulder, and gravel

Cobble, with some gravel
Site had the greatest streamflow velocities of all sites
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Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, Indiana, where benthic
invertebrates were collected, 1994 through 1996—Continued

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi’:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)’:
Ancillary information:

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi%:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated):
Ancillary information:

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi’:
Sampling location:

Stream-channel type:
Bank vegetation:
Land use in general vicinity of stream:
Flow characteristics:
2

Substrate size in stream reach (estimated)“:

Substrate size sampled (estimated)zz

WRTBLF-4

White River at Tibbs-Banta Landfill near Southport, IN

394019086134601

11,920

Adjacent to bar on left side of stream at west end of Tibbs-Banta
Landfill

Natural, with levees away from stream

Trees

Woodland

Riffle

Cobble and gravel, with some sand

Cobble and gravel

Tibbs-Banta Landfill is an inactive landfill. The landfill ceased
operation in 1974 and received municipal wastewater sludge
during 1983 through 1984, which was part of a revegetation
project. The site is located 0.85 miles upstream from the outfall
for the Southport advanced wastewater-treatment facility

WRWICK-5

White River at Wicker Road near Southport, IN

393827086141701

11,947

Adjacent to bar on left side of stream, 500 feet west of terminus
of Wicker Road

Natural, with levees away from stream

Trees

Woodland

Run

Gravel, cobble, and sand

Gravel and cobble

The site is located 2.5 miles downstream from the outfall for the
Southport advanced wastewater-treatment facility and 1 mile
downstream from Mann Hill

WRWAVE-6

White River near Waverly, IN (State Road 144)

393402086152000

12,026

Spring 1994—adjacent to bar on right side of stream, 100 feet
downstream from State Road 144 bridge; all other samplings—
at riffle area 50 feet upstream from bridge

Natural

Right side of stream—weeds; left side of stream—trees

Right side of stream—-agricultural; left side of stream—woodland

Spring 1994—run; all other samplings—riffle

Adjacent to bar—cobble, gravel, and sand; in riffle areas—cobble,
gravel, and boulder

Cobble and gravel
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Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, Indiana, where benthic
invertebrates were collected, 1994 through 1996—Continued

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)2 :

Substrate size sampled (estimated)zz
Ancillary information:

Field identifier:
Site name:

USGS site-identification number:

Drainage area, mi’:

Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)2:

Substrate size sampled (estimated)zz
Ancillary information:

Field identifier:
Site name:

USGS site-identification number:

Drainage area, mi’:

Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)?:

Substrate size sampled (estimated)z:

Ancillary information:

WRHEND-18

White River at Henderson Bridge near Adams, IN

392956086212001

12,126

Adjacent to bar on right side of stream, 500 feet upstream from
Road 390 East bridge

Natural

Trees

Agricultural

Run

Gravel and cobble, with some sand

Cobble and gravel
Most downstream site in study area

WC96-12

Williams Creek at 96th Street, Indianapolis, IN
03351072

317.0

At riffle areas, 100 feet upstream from 96th Street bridge
Natural

Trees

Woodland

Riffle

Cobble, boulder, gravel, and sand

Cobble and gravel
1,000 feet downstream from north leg of Interstate 465

FC71-16
Fall Creek at 71st Street near Lawrence, IN
395259086001601

1243

Spring 1994—on right side of stream, 150 feet downstream from
71st Street bridge; fall 1994—on left side of stream, 20 to
200 feet downstream from the bridge; spring and fall 1995—
upstream from pier of the bridge; spring 1996—one site
upstream from pier and two sites downstream from pier of the
bridge; fall 1996—on right side of stream under the bridge

Natural

Trees

Woodland

Spring 1994—iffle; all other samplings—tun

Downstream from the bridge—gravel, sand, and cobble; upstream
from and under the bridge—cobble, gravel, sand, and boulder

Downstream from the bridge—gravel and cobble; upstream from
and under the bridge—cobble and gravel

Site is 2.1 miles downstream from Geist Reservoir. Prior to fall
1996 sampling, the channel downstream from the bridge had
been straightened
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Table 3. Habitat characteristics for sites on the White River and its tributaries in and near indianapolis, Indiana, where benthic
invertebrates were collected, 1994 through 1996—Continued

Field identifier:

Site name:

USGS site-identification number:
Drainage area, miZ:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)z:

Ancillary information:

Field identifier:

Site name:

USGS site-identification number:
Drainage area, miZ:

Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)?:
Ancillary information:

Field identifier:

Site name:

USGS site-identification number:
Drainage area, miZ:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz
Substrate size sampled (estimated)zz

FCl16-10

Fall Creek at 16th Street at Indianapolis, IN

03352875

1317

Spring 1994—adjacent to right side of island, 200 feet downstream
from 16th Street bridge; all other samplings—at riffle area
upstream from island

Channeled and recovered, with levees close to stream

Trees

Urban

Spring 1994—run; all other samplings—riffle

Spring 1994—sand, fines, gravel, and cobble; all other samplings—
cobble, gravel, sand, and boulder

Spring 1994—gravel and cobble; all other samplings—cobble and

gravel
The site is 2,000 feet downstream from outfalls for a water-
treatment facility that discharges filter backwash effluent

ECDAN-17

Eagle Creek at Dandy Trail Road near Clermont, IN
394851086181301

3164

At riffle area, 50 feet upstream from Dandy Trail Road bridge
Natural

Trees

Woodland and field

Riffle

Boulder, cobble, gravel, and sand

Cobble and gravel
Site is 0.9 mile downstream from Eagle Creek Reservoir

ECRAY-11
Eagle Creek at Raymond Street at Indianapolis, IN

394613086114700

1209

Close to left bank, 50 feet downstream from the Kentucky Avenue
bridge

Channeled and recovered, with levees close to stream

Left bank—trees; right bank—grass/weeds

Urban

Run

Sand, cobble, gravel, and boulder

Cobble and gravel

Habitat Characteristics 17



Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, Indiana, where benthic
invertebrates were collected, 1994 through 1996—Continued

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi’:

Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz
Substrate size sampled (estimated)zz

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi:
Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)z:

Substrate size sampled (estimated)?:
Ancillary information:

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi’:

Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz
Substrate size sampled (estimated)z:

PLR16-13

Pleasant Run at East 16th Street at Indianapolis, IN
394721086031001

34.00

At riffle areas, 200 feet upstream from East 16th Street bridge
Natural

Trees

Urban

Riffle

Cobble, gravel, sand, and boulder

Cobble and gravel

PLRMER-7

Pleasant Run near South Meridian Street at Indianapolis, IN

394358086092100

0.8

Spring and fall 1994 and spring 1995—iffle area, 20 feet
downstream from the foot bridge between South Meridian
Street and Madison Avenue; fall 1995 and spring and fall
1996—iffle area, 100 feet upstream from the foot bridge

Channeled and recovered, with levees close to stream

Grass/weeds, with some brush and trees

Urban

Riffle

Gravel and sand, with some cobble

Gravel and cobble
Prior to the fall 1995 sampling, a major streamflow event changed
the channel geometry

BCSOU-15

Bean Creek at Southern Avenue at Indianapolis, IN
394349086080001

35.00

Riffle area, 100 feet upstream from the end of Southern Avenue
Natural

Brush, trees, and grass/weeds

Urban

Riffle

Gravel, cobble, sand, and fines

Gravel and cobble
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Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, Indiana, where benthic
invertebrates were collected, 1994 through 1996—Continued

Field identifier:

Site name:

USGS site-identification number:
Drainage area, mi?:
Sampling location:

Stream-channel type:
Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zt

Substrate size sampled (estimated)zz
Ancillary information:

Field identifier:
Site name:

USGS site-identification number:

Drainage area, miZ:

Sampling location:

Stream-channel type:

Bank vegetation:

Land use in general vicinity of stream:
Flow characteristics:

Substrate size in stream reach (estimated)zz

Substrate size sampled (estimated)?:
Ancillary information:

BCGARF-9

Bean Creek at Garfield Park at Indianapolis, IN

394358086083901

35.30

20 feet upstream to 150 feet downstream from the foot bridge
between the ampitheater and conservatory at Garfield Park

Channeled and recovered

For 1994 samplings—trees and brush; other samplings—brush,
grass/weeds, and trees

Field, woodland, and urban

Run

Cobble, gravel, sand, and fines

Cobble and gravel
Vegetation along banks was thinned after 1994 samplings

POR21-14

Pogues Run at East 21st Street at Indianapolis, IN
394746086055601

34.40

50 feet upstream from the East 21st Street bridge
Natural

Trees

Urban

Riffle

Gravel, cobble, fines, sand, and boulder

Cobble and gravel

Gravel, cobble, and boulder-size material was generally manmade

material (broken concrete, bricks)

Habitat Characteristics 19



Table 3. Habitat characteristics for sites on the White River and its tributaries in and near Indianapolis, Indiana, where benthic

invertebrates were collected, 1994 through 1996—Continued

Field identifier:
Site name:
USGS site-identification number:

PORVER-8
Pogues Run at Vermont Street, Indianapolis, IN
03352990

Drainage area, mi2: 18.87

Sampling location: 50 feet downstream from Vermont Street

Stream-channel type: Channeled (left bank—concrete lined; right bank—faced with
riprap

Bank vegetation: Left bank—no vegetation; right bank—trees

Land use in general vicinity of stream: Industrial

Flow characteristics: Run

Substrate size in stream reach (estimated)zz Fines, sand, gravel, cobble, boulder

Substrate size sampled (estimated)?: Cobble and gravel

At Vermont Street, Pogues Run goes under Indianapolis and
outfalls into the White River. Fines were generally black
organic material and the gravel, cobble, and boulder-size
material was generally manmade material (broken concrete,
bricks)

Ancillary information:

1From Hoggatt (1975).
2L isted in order of predominance.
3Estimated value from Hoggatt (1975).

20 Benthic-Invertebrate and Streambed-Sediment Data, White River near Indianapolis, Indiana



Abbreviations Used in Tables 4 through 126

uS/cm Specific conductance of water is expressed in micro-
siemens per centimeter at 25 degrees Celsius (uS/cm).
This unit is equivalent to micromhos per centimeter at
25 degrees Celsius (umho/cm), formerly used by the
U.S. Geological Survey.

°C degrees Celsius

mi? square miles
m? square meter
mg/L Chemical concentration is given in milligrams per liter.

NOTE: Blanks in tables indicate no organisms found.
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Streambed-Sediment Data 159



