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Streamflow and Water-Quality Characteristics of the Ottawa
River and Selected Tributaries in Allen, Hardin, and Putnam

Counties, Ohio

by Kimberly Shaffer

Abstract

Streamflow and water-quality measurements were
made on the Ottawa River and selected tributaries
between 1999 to 2002. Ten sets of streamflow mea-
surements were made at an index station on the
Auglaize River at Fort Jennings (station 04186500)
and at 19 other sites along the Ottawa River and
selected tributaries. These data were collected to relate
daily mean streamflow at the Auglaize River at Fort
Jennings and the instantaneous streamflow at each of
the other 19 sites.

Two sets of water-quality samples were col-
lected and 4 or 5 dissolved-oxygen measurements
were made at the 19 sites. Water samples were col-
lected during periods of potential stress on the aquatic
communities, once during low flow and once during a
runoff event that occurred after recent land application
of pesticides. The first set of water-quality samples
was analyzed for groups of nutrients, major ions and
trace elements, and physical properties, whereas the
second set was analyzed for nutrients, pesticides, and
physical properties.

With regard to nutrients and physical properties,
median values of specific conductance, pH, dissolved
oxygen, alkalinity, and orthophosphate were higher
during low flow than during the runoff event. In con-
trast, the median concentrations of total phosphorus,
ammonia nitrogen, nitrite plus nitrate nitrogen, and
ammonia plus organic nitrogen were higher during the
runoff event than during low flow. Orthophosphate,
total phosphorus, and dissolved-oxygen concentra-
tions all had wider ranges during the low-flow sam-
pling than the runoff-event sampling.

Of the 25 major ions and trace elements ana-
lyzed for, 15 were detected in all 18 samples, and 10
were detected infrequently or not detected at all. The
runoff samples were analyzed for 48 pesticides, 18 of
which were detected in one or more samples and 30 of
which were not detected. Of the 18 pesticides
detected, 13 were detected in 5 or more samples. Five
pesticides—acetochlor, atrazine, deethylatrazine,
metolachlor, and simazine—were detected in all
the samples.

Introduction

The water quality of the Ottawa River and its tributaries is
an issue of concern for the Ottawa River Coalition (ORC).
Of particular concern are periods of water-quality stress on
aquatic life. These periods tend to occur during the spring,
after agricultural nutrient and pesticide application elevated,
and during the summer, when water temperatures are at
maximum and streamflows and dissolved-oxygen concen-
trations are at minimum. At these periods, point and non-
point sources of nutrients, major ions and trace elements,
and pesticides would likely be at elevated concentrations.
Nonpoint sources of nutrients, pesticides, and major ions
and trace elements include sources such as the natural
weathering of soil and rocks; failing septic systems; appli-
cation of pesticides and fertilizers to crops, lawns, and golf
courses; atmospheric deposition; and pet and livestock
waste. Point sources of nutrients and major ions and trace
elements include sources such as effluent (discharges) from
municipal and industrial wastewater facilities.

The ORC has pursued various measures to under-
stand and protect the Ottawa River, including educational
and public-awareness activites and a water-quality assess-
ment of the watershed. In 1995, the ORC began collecting
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water-quality data at 20 sites to determine physical proper-
ties and chemical concentrations in stream water throughout
the watershed but did not make concurrent streamflow mea-
surements.

Although the chemical-concentration data collected
are useful, information on chemical loads (computed by
multiplying chemical concentrations and streamflow) is
needed for watershed-management plan development. In
order to obtain streamflow data and otherwise augment the
available water-quality data for the watershed, the U.S.
Geological Survey (USGS), in cooperation with the ORC,
did a three-year streamflow and water-quality study, with
emphasis on collecting information for periods of potential
stress on aquatic life. This report presents streamflow and
water-quality data for the Ottawa River and its tributaries
collected during that study.

Description of study area

The study area includes the Ottawa River and selected tribu-
taries in Hardin, Allen, and Putnam Counties, all in western
Ohio (fig. 1). The index station, Auglaize River near Fort
Jennings, is in southern Putnam County. The primary land
use varies throughout the watershed. The upstream and
downstream parts of the Ottawa River Basin are mostly
agricultural. The central part of the watershed, including
Lima, is urban—mainly residential and industrial, inter-
spersed with golf courses, commercial areas, and agricul-
tural areas.
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Methods of study

Streamflow and water-quality data were collected at 19 sites
along the Ottawa River and its tributaries (fig. 1). The
streamflow-gaging station Auglaize River near Fort Jen-
nings (station 04186500) was used as an index station to
provide a long-term source of reference for the streamflow-
data.

Site selection

The 19 sites used in this study were selected primarily for
proximity to the 20 sites where the ORC had collected data
in previous years. Eighteen of the sites are either at or near
the 20 ORC sites. The remaining site, the Ottawa River at
State Route 117, was selected because a study done by the
Ohio Environmental Protection Agency (1996) showed a

dissolved-oxygen sag at this site. Each site was selected so
that streamflow measurements and representative water-
quality samples could coincide. Nine sites were on tributar-
ies to the Ottawa River and were as near as possible to the
mouth of the tributary (usually at the first bridge upstream
from the mouth). The 10 remaining sites were on the
Ottawa River.

The index station used during this study, Auglaize
River near Fort Jennings (USGS station number 04186500),
was chosen because it and the Ottawa River Watershed are
geographically close and have similar drainage areas (332
mi? and 372 mi?, respectively), similar land use, and similar
climate characteristics. The Auglaize River near Fort Jen-
nings streamflow-gaging station operated from August
1921 to December 1935 and has operated continuously
since October 1940, including the time period during which
the ORC collected data. The station is in the Maumee River
Basin at a latitude of 40°56'55” and a longitude of
84°15’58”. The station is 200 ft upstream from the U.S.
Highway 224 bridge, 6 mi upstream from the mouth of the
Ottawa River, 7.3 mi downstream from Jennings Creek, and
3.5 mi northeast of Fort Jennings.

Streamflow measurements
Streamflow measurements determine the volume of water
that passes a cross section of a stream in a given time
(reported in units of cubic feet per second) and were made
by means of standard USGS procedures (Rantz and others,
1982). These measurements were used to depict relations
between instantaneous streamflow at a selected site and the
daily mean streamflow at the index station.

Streamflow measurements were made periodically at
the 19 sites and the index station starting in the fall of 1999
and continuing until the summer of 2002, for a total of 10
sets. Each of the 10 sets of streamflow measurements was
made over a period of 2-3 days during nonwinter months
when flow was low, except for one set associated with a
runoff event.

Water-quality field and laboratory analyses
Water-quality sampling was done twice, once in summer
2000 and once in spring 2001. The first sampling round
(summer of 2000) measured nutrients and 25 major ions and
trace elements during low flow, when effluent (discharges)
from point sources would likely be at its highest proportion
of streamflow. The second sampling round (spring of 2001)
measured nutrients and 48 pesticides during a springtime
runoff event after most crops were planted and most pesti-
cides were applied. Two of the 10 sets of streamflow mea-
surements coincided with the sample collection and field
measurements. )

Field analyses. Alkalinity, water temperature, pH,
specific conductance, dissolved oxygen, air temperature,
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during this study, the MCL provides a frame of reference
for evaluating the water-quality data.

Water-quality samples were collected and analyzed
for major ions and trace elements during the low-flow
period in September 2000. Summary statistics for the 15
constituents that were detected at all 18 sites are listed in
table 3. An additional 10 constituents were detected infre-
quently (table 4) or not detected at all (table 5). As a frame
of reference, lead concentrations, detected at 1 to 2 ug/L,
were well below the 15-pg/L USEPA action level for
treated drinking water.

During a runoff event in May 2001, water-quality
samples were collected and analyzed for 48 pesticides. Of
the 48 pesticides, 18 were detected, 13 of which were
detected at five or more sites (table 6). The pesticides triflu-
ralin, DCPA, malathion, tebuthiuron, and terbuthylylazine
were detected at 3 or fewer sites, and 30 pesticides were not
detected at any site (table 7). Acetochlor, atrazine, deethyla-
trazine, metolachlor, and simazine were detected in all 19
samples. The USEPA has established MCLs for drinking
water of 3 ug/L for atrazine and 4 ug/L for simazine.
Although the MCLs do not apply to stream water, they can
be used as a frame of reference for evaluating the magnitude
of the concentrations observed in the samples. Concentra-
tions of atrazine exceeded the MCL at 13 sites; the simazine
MCL was exceeded at 1 site. Of the three other pesticides
detected in all 19 samples, acetochlor and metochlor do not
have MCLs, and deethylatrazine is an atrazine metabolite.
Detections of pesticides were not unexpected because sam-
pling was targeted during a runoff event after recent plant-
ing and pesticide application.

Summary

In cooperation with the ORC, the USGS made 10 stream-
flow measurements at each of 19 stream sites and at a
USGS gaging station (index station). Nineteen plots were
made of the daily mean streamflow at Auglaize River near
Fort Jennings and the instantaneous streamflow at the

19 sites.

Two sets of samples were collected and analyzed for
water-quality constituents at the 18 or 19 sites. Dissolved-
oXxygen concentrations were measured four or five times.
The water-quality samples were collected during two peri-
ods when stream conditions potentially placed stress on
aquatic life. Samples were collected and analyzed for nutri-
ents and physical properties during both sampling rounds.

During low flow, the median values of specific con-
ductance, pH, dissolved oxygen, alkalinity, and orthophos-
phate were higher than during the runoff-sampling. In
contrast, the median concentrations in runoff samples were
higher than in low-flow samples for total phosphorus,
ammonia nitrogen, nitrite plus nitrate nitrogen, and , ammo-
nia plus organic nitrogen. Concentrations of orthophos-

phate, phosphorus, and dissolved oxygen all exhibited
wider ranges (lowest minimum value and the highest maxi-
mum value) during low flow than during the runoff event.

Water samples were collected and analyzed for
major ions and trace elements during a low-flow period and
for pesticides during a runoff event. Samples collected dur-
ing the low-flow period were analyzed for 25 major ions
and trace elements, 15 of which were detected in all the
samples and 10 that were detected infrequently or not at all.
Samples collected during the runoff event were analyzed for
48 pesticides, 18 of which were detected. Of thel8 pesti-
cides detected, 5 were detected in all the samples: ace-
tochlor, atrazine, deethylatrazine, metolachlor, and
simazine. Alachlor and prometon were detected in 18 of the
19 samples, diazinon was detected in 17 samples, carbaryl
and metribuzin sencor in 13, cyanazine in 8, chlorpyrifos in
6, and pendimethalin in 5 samples. The remaining pesti-
cides—DCPA, malathion, tebuthiuron, terbuthylazine, and
trifluralin—were detected in one, two, or three of the sam-
ples. Neither the pesticide nor the major ion and trace ele-
ment data are unexpected, as both sets of analyses were
targeted during times when environmental conditions could
cause the pesticides and major ions and trace elements to be
at high concentrations.
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Table A-2. Water-quality data for the Ottawa River and selected tributaries in Ohio, May 15-16, 2001 -—Continued

[ft3/s, cubic feet per second; (00061), USGS National Water Information System parameter code; mm of Hg, millimeters of mercury;
mg/L, milligrams per liter; uS/cm, microsiemens per centimeter; deg C, degrees Celsius; pg/L, micrograms per liter; <, concentration
or value reportedis less than that indicated; --, no data; e, estimated; IT, incremental titration.]

cis-
Date Permethrin, Phorate Prometon Pronamide Propachlor Propanll Propargite
(ng/L) (ng/L) (ng/lL) (ng/L) (ngiL) (ug/L) (ng/L)
(82687)  (82664)  (04037)  (B2676)  (04024)  (82679)  (82685)
1700 L F
May 15 <006 <011 027 <004 <010 <011 <023 1.89
May 16 <006 <Ol 022 <004 <00 <Ol <023 165
404448084034000 LOST CREEK NEAR LIMA, OHIO
May 16 <006 <011 040 <.004 <010 <011 <023 1.41
04187100 OTTAWA RIVER AT LIMA, OHIO
May 15 <.006 <.011 054 <.004 <.010 <011 <.023 .035
May 15 <006  <Oll 085 <004 <01 <011 <023 044
10 W
May 16 <.006 <.011 .024 <.004 <.010 <.011 <.023 768
May 15 <.006 <01l 096 <004 <010 <Ol <023 547
404808084121700 OTTAW NE A OH
May 15 <.006 <.011 .041 <.004 <010 <011 <.023 1.58
404839084121400 DUG RUN NEAR ELIDA, OHIO
May 16 <.006 <011 300 <004 <010 <011 <023 2.65
26084130400 HONEY RUN NEAR ELIDA. OHIO
May 16 <.006 <.011 <.015 <.004 <.010 <011 <.023 13.3
405051084114000 OTTAWA RIVER AT GOMER, OHIO
May 16 <.006 <011 054 <004 <010 <011 <023 2.46
May 15 <.006 <01l 124 <004 <010  <Oll <023 907
May 16 <006 <011 058 <004 <010  <Oll <023 255
04187995 SUGAR CREEK NEAR KALIDA, OHIO
May 15 <.006 <.011 .260 <.004 <.010 <.011 <023 130
May 16 <.006 <011 068 <004 <010 <01l <023 2.18
084123300 PLUM CREEK AT 10
May 15 <006 <011 022 <004 <010 <011 <023 460
405913084123399 BLANK SAMPLE
May 15 - - - - - - - -
16 - - - - - - -
16 - - - - - - - -
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Table A-2. Water-quality data for the Ottawa River and selected tributaries in Ohio, May 15-18, 2001 —Continued

[£t/s, cubic feet per second: (00061), USGS National Water Information System parameter code; mm of Hg, millimeters of mercury;
mg/L., milligrams per liter; uS/cm, microsiemens per centimeter; deg C, degrees Celsius; pg/L, micrograms per liter; <, concentration
or value reportedis less than that indicated; --, no data; e, estimated; IT, incremental titration.]

Terbuthyi- Thio-
Tebuthiuron Terbacil Terbufos azine bencarb Triallate  Trifluralin

Date
(ug/L) (nglL) (ngi.) (nglL) (nglL) (ng/L) (no/L)
(82670) (82665) (82675) (04022) (82681) (82678) (82661)
4 RA. E A,
May 15 <.016 <.034 <.017 - <.005 <.002 <.009
4 NEAR 10
May 15 <.016 <.034 <.017 - <.005 <.002 <.009
1 REEK
May 15 <.016 <.034 <.017 - <.005 <.002 <.009
404602 1 L ATL E 10
May 15 <.016 <.034 <.017 -- <.005 <.002 <.009
TTAW. ER AT R R
May 16 <.016 <.034 <.017 -- <.005 <.002 <.009
8084034001 T
May 16 <.016 <.034 <.017 -- <.005 <.002 e.006
04187100 OTTAWA RIVER AT LIMA, OHIO
May 15 <.016 <.034 <.017 - <.005 <.002 <.009
May 15 <016 <034 <017 - <.005 <002 <009
A 1 E R

May 16 <016 <.034 <017 - <.005 <.002 <.009

May 15

May 15 <016 <034 <017 - <005 <002 <.009

084121400 DUG NE. IDA
May 16 <.016 <.034 <.017 - <.005 <.002 <.009
404826084130400 HONEY RUN NEAR ELIDA, QHIO
May 16 <.016 <.034 <.017 e.026 <.005 <.002 <.009
108 \\Y AT HI
May 16 e.014 <.034 <.017 - <.005 <.002 <.009
11 T I
May 15 <.016 <.034 <.017 - <.005 <.002 <.009
4 TTAW DA, OHI
May 16 <.016 <.034 <.017 - <.005 <.002 <.009
04187995 SUGAR CREEK NEAR KALIDA, OHIO

May 15 .026 <.034 <.017 e.002 <.005 <.002 <.009
405901084124600 WA MICH AT IDA. OHI

May 16 <.016 <.034 <.017 - <.005 <.002 <.009

42 Streamflow and water-quality characteristics of the Ottawa River and selected tributaries



Table A-2. Water-quality data for the Ottawa River and selected tributaries in Chio, May 15-16, 2001 —Continued

[ft3/s‘ cubic feet per second; (00061), USGS National Water Information System parameter code; min of Hg, millimeters of mercury;
mg/L, milligrams per liter; uS/cm, microsiemens per centimeter; deg C, degrees Celsius; pg/L, micrograms per liter; <, concentration
or value reportedis less than that indicated; --, no data; e, estimated; IT, incremental titration.]

Terbuthyl- Thio-
Date Tebuthiuron Terbacli Terbufos azine bencarb Triallate  Trifluralin

(ngiL) (ngiL) (ngiL) (ng/L) (ngL) (ng/L) (ngL)
(82670)  (82665)  (82675)  (04022)  (82681)  (82678)  (82661)

May 15 <016 <034 <017 - <005 <002 <009

1308412, LANK LE
May 15 - - -- - - - --
16 - -- -- -- -- -- --
16 - - -- --
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