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Please enjoy the “Summer 2019” version of the
Ohio-Kentucky-Indiana Water Science Center
Newsletter. We use this mechanism a couple of
times a year to highlight U.S. Geological Survey
(USGS) activities and water-related science going
on at the Ohio-Kentucky-Indiana Water Science
Center (OKI WSC). We take advantage of this
opportunity to highlight some of the amazing
scientists that work for the USGS.

Ohio-Kentucky-Indiana Water Science Center
2019 Cooperator Meetings

The OKIWSC, Louisville office hosted their third
annual cooperator meeting on April 18, 2019 and
the OKI WSC, Indianapolis office hosted their
second cooperator meeting on April 23, 2019.
OKI Staff gave presentations and technology
demonstrations for an audience of local, state, and
federal cooperators and USGS staff. The meetings
kicked off with a welcome and introductions.
Center staff made presentations on surface water,
groundwater, water quality, StreamStats, RVR
Meander Model, super gage/mobile super
gage/surrogate gages, sediment source tracking,
the history of the USGS, Western Lake Erie Basin
monitoring, the National Water Quality program,
the new Water Mission Area Priorities, and the
capabilities and current/future studies of the Ohio-
Kentucky-Indiana Microbiology Laboratory.
Below is the link to view all presentations from
the cooperator meetings.
https://www.usgs.gov/center-news/ohio-
kentucky-indiana-2019-cooperator-meeting

The OKI WSC, Columbus office will host its first
cooperator meeting in 2020.
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Photos below: Chris Kephart and Harrison Dalby -
discussing Ohio Microbiology Lab capabilities and
Neal Craig demonstrating surface water equipment.

The OKI WSC has offices located in
Columbus and New Philadelphia, Obhio;
Indianapolis, Indiana; and Louisville, Murray,
and Williamsburg, Kentucky. We hope that
you find the information in our newsletter and
on our web page helpful, interesting, and
informative. Please visit our web page at
https://www.usgs.gov/centers/oki-water.
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EMPLOYEE SPOTLIGHT

Randy Bayless is a Research Hydrologist with the
Ohio-Kentucky-Indiana Water Science Center (OKI

WSC), Indianapolis office. Randy began his career
with the USGS in 1989 after &

earning degrees from Purdue
University and Indiana
University. Randy also serves
as a Groundwater Specialist
for OKI.

Randy’s studies have included
acid mine drainage, surface
and borehole geophysics, slag
geochemistry, wetland

restoration, groundwater/surface-water interaction,
pesticide degradation and transport, unsaturated-zone
processes, stable and radiogenic isotopes, and
borehole-flow dynamics. The studies have been
described in 40+ publications.

Randy co-founded the Groundwater Focus Committee
of the Indiana
Water Monitoring
Council and
compiles the
annual Indiana
Water Summary,
an itemized
description of

all water-related
projects in the State. His interest in the vadose zone led
to a 2-year appointment as Chair of the Unsaturated
Zone Interest Group, an international organization
dedicated to furthering understanding of the vadose
zone. Randy is an Adjunct Associate Professor at
Indiana University Purdue University at Indianapolis
and has taught Hydrogeology and Introduction to
Hydrology.

Randy and his wife Susan reside in Crawfordsville,
Indiana. They have two married sons and their first
grandchild is expected in December. In his off hours,
he enjoys family activities, fishing, hiking,
landscaping, home renovation, and a good cup of
coffee.

Paul Buszka - is a hydrologist with the OKI WSC,
most recently in the Indianapolis office. “My goal is

to connect USGS science in its
many capabilities and missions
with public, economic, and
ecosystem needs”. Paul’s
background is in hydrogeology
and isotope and organic
geochemistry, including
innovations with adapting
low-level organic analysis and
isotope methods to date

groundwater age and identify possible presence and
absence of contaminant sources. His work is
summarized at https://www.usgs.gov/staff-
profiles/paul-buszka

Growing up in Livonia, Michigan near Detroit, Paul
delivered papers, was a golf caddie, umpired little
league baseball, washed dishes and peeled potatoes,
assembled a few Fords (Wixom Assembly), was a
stock courier, printer and clerk with a Detroit stock
broker, hiked and camped around Michigan and
Ontario with high school buds and watched a lot of
Detroit sports and has a story from each. His father
was an automotive engineer on several notable cars
(Ford Mustang and DeLorean) and an innovator in
plastic and adhesive use, including the first windshield
mounted rear-view mirror. While trying to puzzle out
a college major change, Paul met his spouse Valerie at
Michigan State in a
cartography class; they’ve
been married 40 years and
have three grown children
with careers in audio
engineering, illustration and
marketing. Paul and Valerie
later graduated with Master’s
degrees from University of
Waterloo in Canada.

During 26 years at the OKI WSC, Paul has connected
partners with USGS science. He credits innovation as
coming from USGS partners and unsolved problems
and “from the everyday vision, cooperation, creativity,
determination and persistence of my USGS colleagues
to identify and solve technical issues and communicate
our hard-won data and conclusions our partners need.”
Some developments Paul has worked with USGS
scientists to foster include: Real-time reporting of
tagged Asian Carp data (Ed Dobrowolski and Jim
Duncker), real-time carbon dioxide concentrations in
water (Clint Bailey), groundwater borehole flowmeter
measurements (Randy Bayless), remote monitoring of
short-duration runoff and infiltration at agricultural
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and stormwater sites (Rob Darner, Ed Dobrowolski,
David Lampe and Matt Hardebeck), G1S-based water-
well data to improve groundwater models and surface-
water low flow estimates (Les Arihood, Kathleen
Fowler, Gary Martin), well tests to improve infiltration
potential estimates (Mike Unthank and Catherine
Fargen), groundwater-flooding measurements and
simulations near restored wetlands (Dave Cohen, Lee
Watson, Dave Lampe, and Alex Riddle), methane
source evaluation in groundwater and soil gas
monitoring (Mary Ann Thomas, Dave Lampe, Travis
Cole and Kayla Christian), environmental monitoring
of mercury (Martin Risch, Cheryl Silcox, Kathleen

Fowler, T e :
Amanda Egler), | & ‘ :
emerging
contaminant
(Amanda Egler
and Kayla
Christian), and
PFAS
monitoring

(Brian Mailot
and Charles Hart)”. Several of his former staff have
been recognized for these accomplishments in federal
and state association awards.

“My first OKI supervisor told me that my success was
in helping our partners and colleagues to succeed. |
learned from my colleagues to be a problem solver in
whatever role was needed. | started out as a
hydrogeologist but over a career, after many mistakes,
and with the help of colleagues, | am a better scientist.”

In July, Paul “graduated” from 26 years of supervision
to phased retirement as a part-time hydrologist with
USGS. He now works from his new home in southwest
Michigan, with staff in Indianapolis and Louisville and
USGS Ecosystems in Chesterton, IN. He plans to
continue USGS efforts related to beach water quality,
polyfluorinated compounds in groundwater, and
groundwater monitoring at Rough River Dam in
Kentucky and especially to find more time for fun and
adventure.

SCIENCE HIGHLIGHTS

“Super Gages” — when the data
have to be right

A USGS “Super Gage” is simply a standard USGS
streamflow-measurement gage that measures stage
(relative elevation of the water surface); discharge
(volume of water in cubic feet per second); the basic
water-quality parameters of dissolved oxygen, pH,
specific conductance, temperature, and turbidity; and,
at least, one other special parameter or function such
as nutrients (nitrogen and phospohorus), sediment, and
so forth — all of which is transmitted in near real time
to our database and is available to the public on the
USGS web page or through web services.

USGS super gages can be stand-alone installations or,
when possible, they can be built into existing
infrastructure. Figure 1 shows a typical USGS super-
gage installation as found on the Ohio River at Ironton,
Ohio (USGS station 03216070); in this case, a local
intake structure is ideally situated for monitoring water
quality near the location where the Ohio River initially
reaches Kentucky. This specific USGS super gage
features discharge measured with an acoustic Doppler
velocity meter, a 5-parameter water-quality sonde as
described above, a nitrate plus nitrite sensor to monitor
nutrients, and near real-time telemetry with data
transmitted to USGS via satellite.
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Figure 1. USGS Ohio River at Ironton, Ohio super gage
(03216070).

Super gages require a higher level of maintenance to
operate properly as they are very complex, utilize very
expensive instrumentation, and are often located in
hazardous locations with difficult site access and (or) a
higher-than-average risk of damage; given this,
specially-trained USGS scientists make frequent site
visits to clean, maintain, and calibrate equipment
(figure 2); collect water-quality samples to confirm
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data accuracy (also following very strict USGS
protocols); and make measurements of discharge to
develop mathematical relationships between stage and
(or) velocity to disharge called a “rating”.

While USGS super gages can be located on virtually
any waterbody, many USGS super gages are located
on major rivers (such as the Ohio River, Licking River,
White River, Wabash River, and so forth) and this is
actually a very hard place to operate a super gage!
Large rivers are, typically, not well mixed over their
entire length and this factor requires USGS to take
great care to ensure data collected at a USGS super
gage is truly

Figure 2. USGS crews collect water-quality samples and
service the USGS super gage on the White River at
Hazleton, IN from a boat (03374100).

representative of the river or stream and not adversely
impacted by an adjacent tributary, point source, or
other input. This condition is evident if one looks at a
map showing water temperature where the Ohio River
enters the Mississippi River collected in December of
2018 (figure 3); here you see that the water is not yet
fully mixed for several miles downstream. If you were
to measure water quality downstream from the
confluence on the right bank, you would be observing
Mississippi River water, if you were to measure on the
left bank, you would be measuring Ohio River water.
To prevent this error at USGS super gages, USGS
scientists collect quality-control samples using what is
known as equal-discharge interval or EDI sampling to
ensure our super-gage data is truly represntative of the
river. EDI sampling uses an acoustic Doppler current
profiler or ADCP to measure the velocity and flow in
very high resolution across the entire channel. A
computer program written at the OKI WSC then
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Figure 3. Map showing water temperature at the confluence
of the Ohio and Mississippi Rivers in December of 2018. Note
that the Mississippi River channel recently cut off a meander
creating a new channel that hasn’t been mapped yet

divides that flow into equal intervals and uses GPS to
guide the boat back to specific locations where water
is collected from the surface to the bed using a
calibrated, crane-mounted sampler this process is
repeated many times. The water collected at each
interval is subsequently composited (mixed together)
by a “clean hands” crew member and sent to the USGS
National Water Quality Laboratory in Denver,
Colorado for analysis. USGS super gages are
continually assessed for this, and many other, factors
to ensure data are defensible and meet the high
standards of the USGS.

USGS super gages serve a wide variety of purposes
across our region; some may document nutrient loads
from large geographic areas (multiple states) or river
basins (such as the Ohio River) while others may
monitor the runoff from small agricultural fields
draining only a few acres (figure 4). In all cases, USGS
super gages are located at critical sites where high-
quality physical data is required to document important
issues, develop mitigation strategies, and(or) manage
the Nation’s resources. In Kentucky, for example,
USGS super gages play a key role in developing the
Commonwealth’s nutrient reduction strategy and
documenting the nutrient loads entering and leaving
the Commonwealth’s major river basins.
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Figure 4. USGS super gage on School Branch at CR750N at
Brownsburg, IN (03353420). Site is measuring runoff from
the agricultural fields

USGS super gages serve as valuable resources for
many other uses beyond that for which they were
originally intended. Given the large amount of high-
quality data and flexible design; USGS super gages
have routinely helped local drinking-water utilites
manage their systems, they serve as excellent spill-
detection platforms, and can even serve to detect
tagged Asian Carp and support local invasive-species
mitigation efforts. For example, a recent fire at a
distillery in Kentucky resulted in thousands of barrels
of bourbon being spilled into the Kentucky River;
changes in water quality and the speed of the
contaminant plume as it travelled toward the nearby
confluence with the Ohio River were well documented
by the USGS super gage located near the mouth of the
Kentucky River at Lockport, KY (USGS station
03290500) (figure 5).

USGS 03290500 KENTUCKY RIVER AT LOCK 2 AT LOCKPORT, KY
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Figure 5. Plot showing dissolved-oxygen data from the USGS
Super Gage located near the mouth of the Kentucky River; this
provisional data clearly shows the extent and duration of
water-quality impacts from the July 2019 bourbon spill.

The USGS Ohio-Kentucky-Indiana Water Science
Center (OKI WSC) operates numerous super gages
throughout the three-state OK1 WSC region (and many
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more operate across the Nation); while this number
has been growing continually in our region, there are
currently 12 super gages operating in Indiana, 5 in
Kentucky, and 7 in Ohio. In most states, the majority
of USGS super gages are located at the mouths of
major river basins and(or) at critical research sites.
Data from all USGS super gages are readily available
in several formats to best serve the public; all are
readily available from the new USGS OKI WSC web
page that can be accessed at:
https://www.usgs.gov/centers/oki-water. For specific
uses, the four most popular tools to access or view
USGS super gage data are: 1) USGS Water Services
that offers programmers and IT professionals the
ability to directly link to USGS data in their apps and
programs (https://waterservices.usgs.gov/); 2) the
USGS National Water Information System
(NWISWeb) that offers information for water-quality
professionals and other users that require a data-
focused application
(https://waterdata.usgs.gov/nwis/rt); 3) USGS Water
Quality Watch (figure 6) that is more graphical in
nature and places USGS data into a regional context
through maps and color-coded icons
(https://waterwatch.usgs.gov/wgwatch/); and 4)
USGS Mobile Water Data that works with your smart
phone and location services to allow you to “zero in”
on USGS data near your current location as well as to
explore USGS sites on a user-friendly map interface
(https://m.waterdata.usgs.qov/).

Whatever your need, the USGS has a specific tool to
help you access data from our super gages to achieve
your mission.

Real-Time Water Temperature, in °C
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Figure 6. Screen capture from the USGS Water Quality Watch
page that offers a graphical, map-based tool to visualize USGS
data including that originating from USGS super gages.
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EMPLOYEE SPOTLIGHT
Stephanie Kula joined the USGS in 1998 through

the Student Temporary Employee Program (STEP)
largely doing GIS 3 ~

work and
occasional .
ecological fieldwork 34 =

for the National | )
Water-Quality 4
Assessment Program a ‘ \
(NAWQA). 1 ,‘l &

Stephanie is a bit of

a Jill-of-All trades in the Columbus Ohio office.

Throughout the years, Stephanie has worked on many
state, regional, or national-scale projects including
Ohio Agquatic GAP, a landscape approach to the
assessment of the biodiversity and conservation status
of native aquatic species. Stephanie built the GIS
database of aquatic physical habitats and modeled the
potential predicted distributions of fish, crayfish, and
bivalves. Another GIS-heavy effort was StreamStats, a
popular web-based application where users delineate
watersheds, determine basin characteristics, and obtain
estimates of flow statistics and water-use. Following
national protocols, Stephanie built the underlying GIS
for the Ohio and Mississippi StreamStats applications.

Most of Stephanie’s projects the past decade has
included a blend of GIS, database, project
management, field work, and analysis. For example,
since 2014 Stephanie has worked as a project lead or
team member for projects supported by the Great
Lakes Restoration Initiative (GLRI). Through this
multi-agency effort, she worked with leads in other
states to identify and sample watersheds and sites using
innovative and traditional sampling techniques for
contaminants such as microplastics, pharmaceuticals,
Poly-Aromatic Hydrocarbons (PAHSs), and Per- and
Polyfluoroalkyl Substances (PFAS).

Currently, Stephanie is a team member for a multi-
state effort in the Western Lake Erie Basin (WLEB).
Nutrients and sediments are a concern in this mostly
agricultural region. Ohio has 13 sites in the basin and
around a hundred samples per site each year to collect
and process, load to the database and review, and
determine daily concentration and loads for each of the
sites. That’s a lot of data!

Stephanie performs several roles in the Center
including water quality database manager for Ohio and
Indiana.
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As data come back from various labs, Stephanie works
with staff to ensure their samples and results are
accurately coded and successfully loaded into the
USGS National Water Information System (NWIS).

Since 2016 Stephanie has served as the manager of the
Ohio Water Quality Lab, ensuring lab, equipment, and
supplies are available for staff. Stephanie is also the
Ohio administrator of the annual USGS National Field
Quality Assurance Project (NFQA), where staff use
their field instruments in the measurement of test
samples prepared by the USGS Quality Systems
Branch. This evaluates the analysis proficiency of the
instrument and personnel.

Stephanie spent over a decade on the Ohio Outreach
team, representing the USGS at community events,
classroom visits, and writing for the public web page.
She also was the leader of the Center’s Quality
Committee, where she promoted continuous
improvements to office processes. This included
submitting two applications to The Partnership for
Excellence (TPE), the state-level affiliate of the
Baldrige Performance Excellence Program. As a
result, the Ohio Water Science Center was recognized
and received valuable feedback from TPE examiners.
In addition, Stephanie volunteered as a TPE Examiner
on teams from 2009-2013, charged with the evaluation
of other organizations’ applications.

Twenty-one years after starting her career, and her BA,
MS, and ME long complete, Stephanie is still a proud
geo-nerd excited and grateful to be working for the
organization that produces the iconic 1:24,000
topographic maps.
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David Straub is the Science Chief of the

Environmental Health
Section in the Columbus
office of the Ohio-Kentucky
-Indiana Water Science
Center. David started his
career in April 1990 with
the U.S. Geological Survey
as a Civil Engineer in what
was then called the Ohio
District. His primary duties
began in gage construction
in Summit County, Ohio

installing streamgages and precipitation gages. He
soon became project chief of several projects
including the Low-Flow Partial-Record (LFPR) gage
network and the Highway Edge Drain project.

The low flow project was designed to compute
streamflow statistics at sites throughout the state of
Ohio with drainage areas of about 50, 75, and 100
square miles. The network consisted of 75 sites at
which discharge measurements were performed with
concurrent measurements at corresponding index
stations. A relationship is developed between the
LFPR site and the index site so the statistics at the
index site could be transferred to the LFPR site. As a
product of this project, the Ohio District updated all
the low flow statistics throughout the state. This report
presented selected low-flow and flow-duration
characteristics for 386 sites throughout Ohio which
included 195 long-term continuous- record stations
and 191 low-flow partial-record stations.

The highway edge drain project studied the removal of
excess water from the subbase of road beds to decrease
road deterioration and extend the effective life of
highways. This study presented discharge
characteristics of four highway subbase drainage
systems consisting of shallow, longitudal trenches
with geo-composite drain materials (edge drains made
from a polyethylene core surrounded by a geotextile
filter fabric) that underline the joint between the
shoulder and the traffic lane. Discharge characteristics
were compared to determine the most effective
drainage system.
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David analyzed the streamflow-gaging station
network in Ohio to evaluate the effectiveness in
providing regional streamflow information. The
analysis involved application of the principles of
generalized least squares regression between
streamflow and climatic and basin characteristics. The
gaging-station network was evaluated in 1996 to
determine the condition of the network and estimate
conditions of various network strategies if an
additional 5 and 20 years of streamflow data were
collected.

Throughout his career, David was part of many
Federal Emergency Management Agency’s (FEMA)
Flood Insurance Studies for many communities in
Ohio and other states. The USGS would estimate the
100-year, 500-year and Floodway for streams within
communities and submit them to FEMA for their
Flood Hazard Mapping Program. David was also part
of the initial Flood Inundation Mapping program
developed by the USGS for the City of Findlay, Ohio,
one of the first communities to develop this system.
David was also part of the team that documented
several extreme flooding events in Ohio and other
states.

David’s interest includes horseback riding, farm
chores, and anything with water. In fact, he is one of
the few to escape from Alcatraz, swimming from
Alcatraz to Fisherman’s Wharf in San Francisco Bay.
Now he works on his farm and is afraid of sharks.




Science Highlights

Is This the Wettest Year on Record for
the Ohio River Basin?

The answer to that question, in short, is yes. At
least, that’s the way water year 2019 (October
2018 to September 2019) is shaping up.
According to preliminary runoff calculations
derived from USGS streamgages across the Ohio
River Basin, water year 2019 will be the wettest
on record since this type of computation began in
1930. In fact, cumulative runoff in water year
2019 has been above the previous high year of
1979 for all months so far (fig. 1).
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Figure 1. Hydrograph of cumulative runoff for the Ohio River Basin.

With only 2 months remaining, that trend appears
likely to carry water year 2019 into the record
books as the new period of record high. While
cumulatively this is a record year, duration of
flooding has also been above record levels several
times throughout the water year. Specifically,
periods in October 2018, November 2018,
February 2019, and June 2019 have all been well
above the 95" percentile (fig. 2).

The duration of above average flows started
before water year 2019 and has been observed
since the late summer and early fall of 2017 (fig.
3).
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Figure 2. Duration hydrograph of 7-day average runoff for the Ohio
River Basin.
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Figure 3. Duration hydrograph of monthly runoff for the Ohio River
Basin.

Long-term trends and statistics associated with
water resources can only be done when there is a
robust streamgage network to provide reliable,
accurate data. The USGS, in partnership with
numerous federal, state, local, and private sector
entities support and operate this network.

For more information about streamflows or
USGS water data, contact Jeff Woods at
jwoods@usgs.gov or Tom Harris at
tharris@usgs.qov
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Streamgage Changes to the Ohio-Kentucky-
Indiana Water Science Center Monitoring
Network

These streamgages are being discontinued in Ohio at
the end of FY19: If these sites are important and you
have an interest in keeping them operational through
funding  support, contact Tom Harris at
tharris@usgs.qov

03121850 - Huff Run at Mineral City, OH
(stage only site but has 18 years of discharge data)

03201902 - Raccoon Creek near Bolins Mills, OH
(stage and discharge site with 35 years of record)

03201980 - Little Raccoon Creek near Ewington, OH
(stage and discharge site with 35 years of record)

03158200 - Monday Creek near Doanville, OH
(stage only site with 18 years of discharge data)

03159246 - Sunday Creek below Millfield, OH
(stage only site with 13 years of discharge data)

03115917 — Tuscarawas River above Barberton, OH
(stage and discharge with 2 years of record)

On a good note, we have added water-quality
monitoring on the Mahoning River through the
support of the U.S. Army Corps of Engineers,
Pittsburgh District.

03099500 Mahoning River at Lowellville, OH
(water temperature, specific conductance, and
dissolved oxygen)

411402080492400 Mahoning River near State Route
422 at Warren, OH

(water temperature, specific conductance, pH, and
dissolved oxygen)

-Continued

These streamgages are being discontinued for
continuous streamflow in Kentucky in FY19 and will
be “stage only” sites going forward. If these sites are
important and you have an interest in keeping them
fully operational through funding support, contact
Jeff Woods at jwoods@usgs.gov

03403910 — Clear Fork at Saxton, KY (39 years of
record — Streamflow will stop being collected on
September 30, 2019)

03404500 — Cumberland River at Cumberland Falls,
KY (91 years of record — Streamflow will stop being
collected on September 30, 2019)

03406500 — Rockcastle River at Billows, KY (83
years of record — Streamflow will stop being
collected on September 30, 2019)

03438000 — Little River near Cadiz, KY (78 years of
record — Streamflow will stop being collected on
June 30, 2019)
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2018 OKI WSC Publications
(since Winter 2019 Newsletter)
(OKI Staff names are in bold)

Cherry, M.A., 2019, Streamflow gain and loss,
hydrograph separation, and water quality of
abandoned mine lands in the Daniel Boone National
Forest, eastern Kentucky, 2015-17: U.S. Geological
Survey Scientific Investigations Report 2019-5006,
36 p., https://doi.org/10.3133/sir20195006.

Endreny, T.A., Kwon, P., Williamson, T.N., Evans,
R., 2019, Reduced soil macropores and forest cover
reduce warm-season baseflow below ecological
thresholds in the upper Delaware River Basin:
Journal of the American Water Resources
Association, early view 30 July 2019,
https://doi.org/10.1111/1752-1688.12777.

Erickson, M.L., Yager, R.M., Kauffman, L.J.,
and Wilson, J.T., 2019, Drinking water quality
in the glacial aquifer system, northern USA:
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