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Figures on the cover (Clockwise from top).   
Top. IUPUI students assessing Pogue’s Run, Marion County, Indiana (Photo by Kelly 
Brown, Reconnecting to Our Waterways).  

Right. Brownish discoloration at this water bubbler indicates the water being delivered 
contains high levels of iron. The investigation found that corroded piping was causing 
water quality and pressure problems (photo by Andrew Whelton, Purdue University – 
Lyles School of Civil Engineering, Division of Environmental and Ecological 
Engineering).  

Bottom. Monitoring equipment deployed at site United States Geological Survey 
(USGS) 413722087304901 Grand Calumet River at Sohl Avenue at Hammond, Indiana 
(photo by Amy Story, USGS). 

Left. Well development of the USGS monitoring-well DE-30 using compressed air in 
Defiance County, Ohio. The well development process clears debris from the well and 
ensures that the data the USGS collects from the instruments in the well reflect the 
conditions in the subsurface. Data available at: https://waterdata.usgs.gov/monitoring-
location/412306084240000/ (photo by Robert Darner, USGS).

https://waterdata.usgs.gov/monitoring-location/412306084240000/
https://waterdata.usgs.gov/monitoring-location/412306084240000/
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Introduction 
Indiana Water Report 2021 
The purpose of the Indiana Water Report is to describe current water monitoring and research in the 
State of Indiana. The Indiana Water Report is compiled for the Indiana Water Monitoring Council 
(InWMC) by the Groundwater Focus Committee. The 2021 Indiana Water Report includes a 
• brief description of the InWMC,  
• extended length articles about groundwater monitoring networks in Indiana, and  
• summaries of individual projects from across the State.  

The individual project descriptions are grouped by topics, including  
• Biology & Ecology Monitoring,  
• Groundwater Monitoring,  
• Stream & Lake Monitoring,  
• Water Quality Monitoring, and  
• Water Resource Planning & Preparedness,  
and then grouped by agency or organization. 

This is the 4th Indiana Water Report. Twenty-eight (28) organizations contributed 65 project 
summaries to the 2021 report. Some of the summaries are updated contributions from 2020 but 
others are new projects. Locations of the individual projects and data-collection sites are shown in 
Figure 1 and Figure 2. 

Indiana Water Monitoring Council (InWMC) 
The Indiana Water Monitoring Council (InWMC) is a network of professionals and volunteers 
dedicated to communication, coordination, and sharing of monitoring information to support the 
stewardship of Indiana waters. Together, the InWMC is leading the way in improving the ability to 
address the full scope of Indiana’s water resource issues now and in the future. 

The InWMC is led by a 19-member Board of Directors who guide the implementation of the 
Strategic Plan. The InWMC website, www.inwmc.net, provides more details about the Council and 
benefits for members. Members of the council include local, state, and federal government agencies 
and of non-governmental organizations such as local watershed initiatives, consultants, non-profits, 
and industry representatives. If you are interested in becoming a part of the InWMC we welcome 
you, more information about member benefits is available at: https://www.inwmc.net/.  

For more information: 
Dave Scott 

Indiana Water Monitoring Council (InWMC) 
President 

scottde@purdue.edu  

https://www.inwmc.net/about/board-of-directors/
https://www.inwmc.net/wp-content/uploads/2016/09/InWMC-5-Year-Strategic-Plan_FINAL_20150706.pdf
http://www.inwmc.net/
https://www.inwmc.net/
mailto:scottde@purdue.edu
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Figure 1.   
Map showing water resource projects 
conducted throughout Indiana in 2021. 
Locations are denoted by the project type.  

Projects include special projects or 
studies, as well as continuous or ongoing 
monitoring. Several regional project areas 
are shown as polygons. Symbol sizes 
denote multiple samples per county for a 
number of regional or statewide studies 
(e.g., the largest symbols represent more 
than 50 monitoring or sample sites in a 
single county) (Map by Sally Letsinger). 

Figure 2.   
Map showing water resource projects 
conducted throughout Indiana in 2021. 
Locations are denoted by the 
organization type conducting the study. 

Projects include special projects or 
studies, as well as continuous or ongoing 
monitoring. Several regional project areas 
are shown as polygons. Symbol sizes 
denote multiple samples per county for a 
number of regional or statewide studies 
(e.g., the largest symbols represent more 
than 50 monitoring or sample sites in a 
single county) (Map by Sally Letsinger). 
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Featured Articles 
Groundwater Monitoring in Indiana 
The Indiana Water Monitoring Council (InWMC) 
Groundwater Focus Committee has compiled a list of 
networks operated by federal, state, and private 
organizations that monitor both the quantity (or 
groundwater level) and quality of groundwater within 
Indiana (Table 1). A portion of the networks listed are 
statewide, incorporating sites in both the unconsolidated 
and bedrock aquifer systems that supply water to the 
commercial, agricultural, and public supply systems 
throughout the State. Other networks are more local in 
extent and focus on the conditions of a specific aquifer, or 
the resources of single or multi-county extent. 

Most of the publicly available groundwater quantity data is 
available from the United States Geological Survey (USGS) 
– Ohio-Kentucky-Indiana Water Science Center. Some of 
the networks are sampled periodically for water quality as 
specific projects or needs arise. The USGS, through 
cooperative agreements with other federal, state, and local 
governmental agencies, provides data collection activities 
for 7 different networks. The Real-Time Network is a 
statewide set of observation-wells where wells were drilled 
and designed specifically for the collection of water level 
data in the states aquifers and is operated in cooperation 
with the Indiana Department of Natural Resources (IDNR) 
– Division of Water (DOW). The network is designed for 
long-term operation for hydrologic surveillance and trend 
analysis and has the longest period of record of any of the 
existing networks. The Hamilton County and St. Joseph 
County networks, operated in cooperation with local 
utilities, and the Lake/Porter County network, operated in 
cooperation with the Indiana Department of Environmental 
Management (IDEM), are networks designed to provide 
periodic water level measurements for predictive modeling 
and periodic water quality sampling for local site-specific 
concerns as they may arise. The climate response and 
National Water Quality Assessment (NAWQA) networks 
are funded through national USGS programs that provide 
continuous data to monitor the effects of droughts and other 
climate variability on groundwater levels, and to provide 
discrete water quality samples for long-term trend analysis 
within Indiana’s central till plain geologic terrain, 
respectively (see page 30).  

IDNR and the USGS cooperatively operate the Volunteer 
Groundwater Monitoring Network, a statewide set of 
former production, irrigation, or monitoring-wells 
established in 2016 that had equipment installed within 
them that are periodically downloaded to monitor the 

groundwater level in aquifers where gaps in existing 
monitoring once existed. This network is also designed 
for long-term operation and is used for hydrologic 
surveillance, trend analysis; and when used in 
conjunction with other real-time networks, can be used to 
help identify and confirm drought conditions within the 
state (See page 25). 

The Indiana Geological and Water Survey (IGWS) 
initiated data collection through the Indiana Water 
Balance Network in 2012 to monitor long-term trends for 
various components of the hydrologic cycle, including 
near surface atmospheric conditions, soil physical 
parameters, and groundwater level. Of the 15 sites in the 
network, 13 have associated groundwater monitoring-
wells where continuous water level data is collected. The 
IGWS also is establishing a spring monitoring network in 
2022. The network will be focused on discrete discharge 
measurements and collecting and processing samples of 
springs that produce water from Mississippian age 
bedrock aquifers (see page 27).  

The Statewide Groundwater Monitoring Network is 
operated by IDEM and consists of one-time, free of 
charge, discrete untreated water quality samples from 
mostly residential wells. Some sites are sampled more 
than once, and all sites are randomly selected from a pool 
of applicants that met the qualifications to participate in 
the study. Since 2008, over 3,000 samples have been 
collected from 240 public water supplies and over 1,200 
private residential drinking water wells. All wells are 
sampled for the National Drinking Water Contaminants, 
which include the following categories: volatile organic 
compounds, synthetic organic compounds, unregulated 
pesticide degradants, and inorganic compounds, and 
included around 200 parameters. IDEM also samples for 
pesticide breakdown products. The data is used to help 
identify the drinking water quality of Indiana’s 
groundwater resources and assists government regulators 
with source water and watershed protection, and provides 
groundwater quality information to local communities, 
citizens, research organizations, and the industry (see 
page 24). 

The Midwest Water Stewards (MWS) is made up of 
farmers and agribusinesses who are driven to protect and 
preserve the water resources of northeastern Indiana and 
areas of the surrounding states. MWS, in cooperation 
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with Tritium, Inc., operate the LENK Network throughout 
the counties of LaGrange, Elkhart, Noble, and Kosciusko 
Counties (LENK) in northeast Indiana. The network is 
made up of 55 different monitoring locations where water 
levels are measured and recorded. Data for a select number 
of those sites is available through the MWS webpage at 
https://midwestwaterstewards.com/data. Additionally, data 
for 4 wells are provided to IDNR and USGS for storage and 
dissemination via the Volunteer Groundwater Monitoring 
Network mentioned earlier in this article. MWS also 
collects ancillary data at these sites and other nearby 
locations to calculate properties of the near surface and 
aquifer materials that can be used in hydrologic models.  

Table 1 includes contact information for each of the 
identified networks that can be used to get more 
information on the data availability, use, or to acquire 
additional information about their networks. 

For more information: 
David Lampe 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center  

Supervisory Hydrologist; and 
Indiana Water Monitoring Council 
Groundwater Focus Committee 

Facilitator 
dclampe@usgs.gov 

 
 

https://midwestwaterstewards.com/data
mailto:dclampe@usgs.gov
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Contributions to Water Resources in Indiana 
In June 2021, a survey of water resource professionals was sent out to 
gain insight and understanding into the current work being conducted 
in Indiana encompassing water resources. Questions were asked to 
ascertain the intent of current monitoring studies, the location of 
monitoring, the types of monitoring efforts, and the future needs of 
information, data, and monitoring. 

Sixty-six (66) responses were obtained. The survey was delivered 
through emails from the Indiana Water Monitoring Council, the Indiana 
Water Resource Association, and the Indiana Water Resources 
Research Center. The responses represent water resource professionals 
from local, state, and federal agencies, non-profits, watershed or lake 
associations, private consultants, and higher education institutes. The 
results are analyzed here to make some general statements about the 
current status and future needs of Indiana regarding water resources. 

We asked participants to identify topics related to the monitoring data 
set that they are working with. Our intent was to try and understand the 
breadth of research in Indiana. We found that of the 66 responses, 71% 
indicated they work on water quality while 27% indicated they work on 
water quantity. Water research professionals revealed that: 
• 57% of the research is on surface water, 
• 35% reported work on groundwater, 
• 19% work with lakes, and 
• 11% is focused on karst (landscape that is characterized by 

numerous caves, sinkholes, fissures, and underground streams) 
research. 

When considering the type of water quality testing, we saw that: 
• 46% of responses reported monitoring data related to nutrients. 
• 37% reported they are looking at bacteria, virus, or other 

microbiological components. 
• 17% are focusing on heavy metals, with specifically arsenic 

having a strong 16% of monitoring. 
• Sediments also received great attention, with 37% of respondents 

selecting it as a parameter of focus. 
• Algae is another hot topic, mentioned in 32% of monitoring 

efforts. 

In terms of water use, we saw that: 
• More than one-third of respondents are studying drinking water 
• 16% are looking at recreational water concerns. 
• water monitoring for fish populations is the focus for 29% of the 

responses.  
• 24% are focusing on ecology in general, with half of those also 

selecting fish as a focus. 

Lastly, various topics are being studied concerning water in the built 
environment or from anthropogenic influence: 
• Flooding received 19% of the responses; drought received 17%.  
• Stormwater is being looked at by 25% of respondents. 
• Septic or sewer influence comprised 17% of responses. 
• Runoff considerations received 37% of the total.  

Even some specialized topics like per- and polyfluoroalkyl substances 
(PFAS), coal ash, and pesticides received 10-17% of the totals. 

The results of this survey indicated that a wide variety 
of water related questions are being asked of our 
resource professionals, considering hazards to humans, 
wildlife, and general health. A water drop word cloud 
created from the keywords that researchers used to 
describe monitoring efforts, or the focus of their 
research is presented here in Figure 3.  

One of the big questions asked of participants was what 
data they believed was missing, or data they saw as a 
necessity moving forward that would allow Indiana to 
be proactive with water resources or that could make a 
large contribution to their work. Responses included 
site- or parameter-specific requests like monitoring 
prescription medicines and PFAS in water, 
identification of additional emerging contaminants, 
reservoir capacity/lake bathymetry, reservoir outflow, 
impacts of remediation, or a greater need for 
background and ambient information regarding surface 
water, karst environments, and groundwater resources. 

Others were looking for further analysis in water 
management studies and plans. Many said that more 
water quality testing is needed with higher frequency, 
higher resolution or in more remote locations (i.e., 
higher into the headwaters, smaller watershed 
monitoring, seasonal monitoring, or within wellhead 
protection areas). 

Figure 3.  
Word cloud of the keywords mentioned 
in the survey indicating the focus of 
information and efforts surrounding water 
monitoring in Indiana. 
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The need for more groundwater levels was mentioned by 
more than one-fifth of those who responded, and another 
one-fifth indicated that more flow data in streams was 
necessary to be proactive or move the science forward. 
Background data was mentioned by 10% for both 
quantity and quality, which only comes from long-term 
data sets that capture both wet and dry years. 

One professional suggested that more chemistry data is 
needed along with information on dissolved gas or 
salinity concentration, currently used pesticides, and 
fertilizers in drinking water sources. Others were 
interested in more information about the physical aspects 
of the water environments with surface and groundwater 
linkage like streambed conductivity, aquifer performance 
testing, and stream reach discharge gain/loss surveys. 

Ten percent (10%) said they wanted more accurate water 
well logs, or at least standardized well lithology 
descriptions. A few are looking for more data from 
public and private sources about drinking water from 
Indiana water utilities, information on utility connections 
and transfers, DNR/IDEM benthic macroinvertebrate 
sampling data, or watershed assessment data. 

Lastly, six percent (6%) of respondents asked for 
information related to the social implications of the work 
water resource professionals do, specifically, how to 
reach out and work with groups of people/industries who 
have influence over making positive changes in water 
quality (i.e., adapting to new methods, awareness, 
making decisions about land use, etc.). There is also 
interest in obtaining population calculations of real 
people living in areas served by centralized drinking and 
wastewater utilities versus those who do not have access 
to these resources. 

The respondents also reported where their research took 
place throughout the state. Many participants were doing 
statewide monitoring; some named specific regions or 
specific counties shown in Figure 4 and Figure 5. 

The results of the water resource professional survey 
cover some of the monitoring and research that is 
discussed within the Water Resource Summary. The 
needs of all research in Indiana are driven by the people 
of the state, the direction from leadership, and the 
funding available. The needs of the researchers, however, 
are driven by the questions being asked of the research, 
project, or issue. As you view the monitoring being 
conducted in Indiana, please consider how this monitoring 
is being funded and supported. Please help provide 
resources to our research community as we develop a 
better understanding of the water resources of Indiana. 

For more information: 
Ginger Davis 

Indiana Geological and Water Survey (IGWS)  
gindavis@iu.edu 

Figure 4. 
Chart of number of responses 
for different locations and 
regions throughout the state. 

Figure 5.  
Treemap of different counties 
being monitored or researched 
throughout the state. Larger 
boxes indicate more monitoring 
efforts.

mailto:gindavis@iu.edu
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Water Monitoring 
Activities in 
Indiana During 
2021 
The summaries for individual projects are organized by hydrologic topic 
and then alphabetically by organizational affiliation. The hydrologic topics 
include  

• Biology & Ecology Monitoring,  
• Groundwater Monitoring,  
• Stream & Lake Monitoring,  
• Water Quality Monitoring, and  
• Water Resource Planning & Preparedness.  

This format was adapted in 2021 to facilitate rapid identification of projects 
that are relevant to each reader’s topic of interest. Some projects may 
include more than one topic and are shown under the topic of greatest 
emphasis in the study
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Biology & Ecology 
Monitoring 

 

Figure 6.  
Map displaying biology 
and ecology monitoring 
locations in Indiana  
(Map by Sally Letsinger).
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Biomonitor, Inc. 
Rapid Bioassessment of  
Big Run Stream in Butler, Indiana 

A rapid bioassessment of the benthic 
macroinvertebrates (e.g., insects, mollusks, 
worms, and crustaceans) and fish communities 
of the Big Run Stream in Butler, Indiana was 
conducted in June 2021. The purpose of the 
assessment was to document the biological 
condition of the stream as part of a combined 
sewer overflow (CSO) operations plan being 
implemented by the city.  

This study was conducted to measure the 
“biologic integrity” of Big Run before new 
construction involving the current CSO begins. 
Sampling was done at 3 sites, and it was 
designed to help determine if current strategies 
are improving water quality, as reflected by the 
stream’s aquatic biological community. Biotic 
integrity has improved since the first study in 
1999. There is evidence that degree of 
improvement from year to year has 
somewhat stabilized when comparing the 
results for habitat, fish, and 
macroinvertebrates for the studies in Fall 
2014 and 2021. 

For more information: 
Chris Flack 

Biomonitor, Inc. 
cflack@biomonitor.com  

E. Coli Source Tracking Using 
Environmental DNA 

In 2021, Biomonitor continued to use 
environmental DNA (eDNA) to determine the 
sources of Escherichia coli (E. coli) bacteria 
at 19 locations throughout Steuben County 
(Figure 7). E. coli bacteria can only be found 
in the gut of warm-blooded animals and does 
not survive outside of the body for long. For 
this reason, E. coli can be used as an indicator 
of recent fecal contamination in surface water. 
The water was tested for the presence of DNA 
from animals which were thought to be a 
potential source of contamination in the 
watershed. These include human, swine, 
bovine, poultry, dog, White Tailed Deer, and 
Canadian goose. Humans were found to be 
the primary source of E. coli throughout the 
area tested. 

For more information: 
Arizona Fox 

Biomonitor, Inc. 
arizona@biomonitor.com  

 

Figure 7. 
Map giving an overview 
of the area sampled for 
E.coli in 2021. 

mailto:cflack@biomonitor.com
mailto:arizona@biomonitor.com
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City of Elkhart 
Elkhart-South Bend 
Aquatic Community Monitoring 
Program 

The Elkhart-South Bend Aquatic 
Community Program monitors aquatic 
communities including fish and 
macroinvertebrates (i.e., insects, snails, 
clams, and mussels) in the St. Joseph River 
and tributaries (Lake Michigan Drainage) 
in Elkhart and St. Joseph Counties. Fish are 
sampled using electrofishing methods 
during the summer months. 
Macroinvertebrates are sampled using 
devices called Hester-Dendy samplers. The 
fish and macroinvertebrates are analyzed 
using biological indices, which are systems 
that provide a rating of the aquatic 
communities ranging from 0 – 60. A score of 0 
is very poor and a score of 60 is excellent. 

This program has been in existence since 1998. 
We have a robust fish community dataset with 
over 600,000 fish in our database. In addition 
to sampling fish and macroinvertebrates, we 
have also done considerable fish tissue testing 
for consumption advisories. We have also 
sampled aquatic plants, turtles, and crayfish in 
recent years.  

For more information: 
Daragh Deegan 

City of Elkhart 
daragh.deegan@coei.org  

Figure 8.  
Fish sampling sites in Elkhart 
and St. Joseph Counties and 
associated fish community 
conditions for 2020. Macro 
only sites are sites where only 
macroinvertebrates were 
sampled. Investigative sites 
are those that were sampled 
for fish but not analyzed using 
a biological index. 

http://www.orsanco.org/wp-content/uploads/2016/10/hoosierriverwatchmacrokey.pdf
mailto:daragh.deegan@coei.org
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Indiana Department of 
Environmental Management (IDEM) 
– Watershed Assessment and 
Planning Branch 
Probabilistic Monitoring 

The objective of the probabilistic monitoring 
program is to provide a comprehensive unbiased 
statistical assessment of the ability of rivers and 
streams in a targeted river basin to support aquatic 
life and recreational uses. In 2021, randomly 
generated (probabilistic) sites are being sampled in 
the Patoka River Basin. Three (3) rounds of water 
chemistry will be collected at 44 sites between 
April and October, Figure 9. With this, 
orthophosphate will also be collected at 18 sites 
where continuous dissolved oxygen measurements 
are collected for 2 weeks in August. During round 
3 of water chemistry, algal samples will be 
collected at 44-sites to characterize the diatom 
community which will be used as an indicator of 
water quality. From June – October, 38 sites will 
be sampled for fish and macroinvertebrate 
communities, after which a Qualitative Habitat 
Evaluation Index Form (QHEI) will be completed 
to characterize in-stream and riparian habitat. 
Bacteria (E. coli) levels were sampled 5 times 
within a 30-day period for 39 sites during the 
recreational season (April through October). Data 
should be available in March 2022. The project 
work plan is available at: 
https://ecm.idem.in.gov/cs/idcplg?Idc
Service=GET_FILE&dID=83166025
&dDocName=83166830&Rendition=
web&allowInterrupt=1&noSaveAs=1. 

For more information: 
Stacey Sobat 

Indiana Department of Environmental 
Management (IDEM) –  

Watershed Assessment and Planning 
Branch 

ssobat@idem.in.gov  

Figure 9.  
Map of the Patoka 
River Basin showing 
potential sample sites. 

Reference Site Monitoring 

The objective of the reference site monitoring 
program is to provide data used to establish 
and refine the Index of Biotic Integrity (IBI) 
for aquatic assemblages as well as biological 
criteria for aquatic life use assessments. 
Reference sites are in areas with the least 
amount of human disturbance and are 
considered the most natural remaining areas 
within a specified geographic boundary. In 
2021, eighteen (18) sites were sampled in the 
following subbasins: Middle Wabash-Little 
Vermillion (3 sites), Middle Wabash-Busseron 
(2 sites), Deer Creek (2 sites), Tippecanoe 
River (1 site), Muscatatuck-Vernon Fork 
Muscatatuck (6 sites), and Wyaloosing Creek 
(1 site). Sites were sampled for fish and 
macroinvertebrate communities, after which a 
Qualitative Habitat Evaluation Index (QHEI) 
form will be completed to characterize in-
stream and riparian habitat. Three (3) rounds 
of water chemistry are being collected at each 
site with an algal sample collected during the 
3rd round to characterize the diatom 
community. Data should be available in  
March 2022. 

For more information: 
Stacey Sobat 

Indiana Department of Environmental Management 
(IDEM) –  

Watershed Assessment and Planning Branch 
ssobat@idem.in.gov  

https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83166025&dDocName=83166830&Rendition=web&allowInterrupt=1&noSaveAs=1
https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83166025&dDocName=83166830&Rendition=web&allowInterrupt=1&noSaveAs=1
https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83166025&dDocName=83166830&Rendition=web&allowInterrupt=1&noSaveAs=1
https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83166025&dDocName=83166830&Rendition=web&allowInterrupt=1&noSaveAs=1
mailto:ssobat@idem.in.gov
mailto:ssobat@idem.in.gov
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Fish Tissue Contaminants 
Monitoring Program 

The objective of the contaminants 
monitoring program is to generate 
results for use as ecological indicators, 
to support development of the Indiana 
Fish Consumption Advisory 
(https://www.in.gov/health/eph/fish-
consumption-advisory/), and to 
evaluate contaminant trends in fish. 
Monitoring sites are targeted-based on 
historical sampling locations, 
environmental problems, date of last 
sampling event, public access, and 
recreational potential. Fifty-five (55) 
sites from the West Fork White River 
and Patoka River Basins will be 
sampled for contaminants in fish tissue. 
These sites are comprised of 14 lakes 
or reservoirs and 41 rivers or streams. 
Additionally, the Indiana Department 
of Natural Resources (IDNR) – 
Division of Fish and Wildlife (DFW) 
will assist with collection of fish from 
several waterbodies, including the 
collection of fish tissue samples from 
the Indiana waters of southern Lake 
Michigan. All fish tissue samples will 
be analyzed for percent lipid, total 
polychlorinated biphenyls (PCBs), 
metals, and methyl-mercury. 
Polynuclear aromatic hydrocarbons, 
organochlorine pesticides, and 
perfluorinatedalkyl acids (PFAAs) will 
also be analyzed on selected samples.  

For more information: 
Kristen Arnold 

Indiana Department of Environmental 
Management (IDEM) –  

Watershed Assessment and Planning Branch 
karnold@idem.in.gov  

Cyanobacteria Beach 
Monitoring 

The Indiana Department of 
Environmental Management 
(IDEM) will complete its 
cyanobacteria beach monitoring 
program for the purposes of 
providing the Indiana Department 
of Natural Resources (IDNR) 
information for recreational alerts 
monthly to bimonthly from May 
through August at 17 swimming 
beaches at 14 IDNR owned or 
managed sites and one (1) state 
park dog lake. Cyanobacteria is 
also known as blue-green algae and 
is associated with Harmful Algal 
Blooms. Some blue-green algal 
strains produce toxins, threatening 
human and animal health. More 
information is available at: 
https://www.in.gov/idem/algae/. 

For more information: 
Kristen Arnold 

Indiana Department of Environmental 
Management (IDEM) –  

Watershed Assessment and Planning 
Branch 

karnold@idem.in.gov  

Coolwater Stream Monitoring 
Watershed Characterization Projects 

Streams with cool or cold water summer 
temperatures support fewer and more 
specialized types of aquatic life than streams 
that experience warmer summer temperatures. 
Coolwater streams may be improperly 
evaluated using Indiana Department of 
Environmental Management’s (IDEM’s) 
current warm water methods and may be 
erroneously classified as impaired. To develop 
better evaluation methods for these streams, 
IDEM will be conducting sampling at 90 
selected sites in Indiana coolwater streams in 
2021 and 2022. Sites were selected from 
historical IDEM sites or streams supporting 
coolwater taxa, with a mean stream summer 
temperature < 22 ºC, and considered reference 
(least impacted) or stressed, based on land use 
evaluations and identification of other human 
impacts such as road crossings, point source 
discharges, and population density. 
Temperature loggers were deployed at all 90 
sites in April/May and will measure water 
temperature every 30-minutes until loggers are 
retrieved in October 2022. Crews will 
download continuous temperature data every 
few months or when visiting the site to collect 
water chemistry and/or biology. In 2021, water 
chemistry samples are being collected 3 times 
at 45 sites. Fish and macroinvertebrate 
community samples will also be collected at 
the 45 sites once during the summer. The other 
45 sites will be sampled in 2022 for water 
chemistry and biology.  

For more information: 
Stacey Sobat 

Indiana Department of Environmental Management 
(IDEM) –  

Watershed Assessment and Planning Branch 
ssobat@idem.in.gov  

https://www.in.gov/health/eph/fish-consumption-advisory/
https://www.in.gov/health/eph/fish-consumption-advisory/
mailto:karnold@idem.in.gov
https://www.in.gov/idem/algae/
mailto:karnold@idem.in.gov
mailto:ssobat@idem.in.gov


Indiana Water Report 2021 Page 20  Biology & Ecology Monitoring 

 

St. Joseph River Basin 
Commission 
Long-Term Biological Water 
Monitoring Program Started in  
St. Joseph River Basin 

The St. Joseph River Basin is a large 
watershed shared by Indiana and Michigan 
that drains over 4,000 square miles to Lake 
Michigan. Managing and protecting this 
watershed requires long-term monitoring 
of the network of tributaries and rivers that 
flow through a mosaic of land cover types 
and associated human activities that affect 
water quality. The St. Joseph River Basin 
Commission (SJRBC) started a long-term 
biological monitoring program in this 
watershed to establish baseline information 
on the health of 12 tributaries of the St. 
Joseph River in LaGrange, Steuben, 
Elkhart, and Noble Counties in Indiana, as 
well as St. Joseph, Cass, and Branch 
Counties in Michigan. The program will 
measure macroinvertebrate species 
diversity as a proxy for stream water 
quality and carbon and nitrogen stable 
isotope composition to provide an overall 
signature of the resources supporting 
stream food webs. Anticipated results from 
this study will aid watershed managers in 
identifying areas of the basin in need of 
additional monitoring and abatement 
strategies to reduce sources of impairment 
and protect existing and future ecosystem 
health. 

For more information: 
Katherine Barrett 

St. Joseph River Basin Commission 
kbarrett@macog.com  

Figure 10.  
Aquatic ecologist Kate Barrett 
of the St. Joseph River Basin 
Commission wading in the 
North Branch of the Elkhart 
River to measure flow and 
deploy macroinvertebrate 
samplers (Photo by Cindy 
Bailey).  

Figure 11.  
View of a macroinvertebrate 
sampler placed in Mill Creek 
in Michigan. The sampler 
consists of a cinder block with 
5 Hester-Dendy plates 
attached. These plates 
provide a surface that will 
attract macroinvertebrates 
that will be later analyzed for 
species diversity and 
elemental composition (Photo 
by Katherine Barrett).  

Figure 12.  
Map of monitoring sites. Red 
pins denote Michigan sites 
while blue pins are Indiana 
sites. (Map created by Matt 
Meersman, SJRBC Director).

mailto:kbarrett@macog.com
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United States Geological Survey (USGS) 
– Ohio-Kentucky-Indiana  
Water Science Center 
Water Quality Monitoring and  
Algal Community Composition Analysis in 
Support of Eutrophication Beneficial Use 
Impairment Evaluation in the  
Grand Calumet River Area of Concern, 
Northwest Indiana 

The United States Geological Survey (USGS) – Ohio-
Kentucky-Indiana Water Science Center, in cooperation 
with Indiana Department of Environmental Management 
(IDEM) and the United States Environmental Protection 
Agency (US EPA), began collecting continuous, probe-
based measurements of dissolved oxygen (DO) and water 
temperature at 13 sites in the Grand Calumet 
River/Indiana Harbor Canal Area of Concern in the spring 
of 2021. Other data being collected include continuous, 
probe-based chlorophyll measurements at 4 sites and 
continuous total algae measurements at one (1) site.  

Spring and summer seasonal data and analyses are needed 
during a 2-year period for IDEM to evaluate conditions 
related to the eutrophication beneficial use impairment 
(BUI) in the Grand Calumet River (GCR) and Indiana 
Harbor Canal (IHC) and related sites in the Grand 
Calumet River/Indiana Harbor Canal Area of Concern in 
northwest Indiana. In particular, water quality and 

biological data are needed to evaluate conditions relative to 
the eutrophication BUI for segments of the GCR and IHC 
that are defined as impaired. 

Field visits to sites will include observations by USGS 
personnel of the presence of blue-green algae or 
filamentous Cladophora blooms. This project will also use 
other continuous data from USGS monitored sites on the 
Indiana Harbor Canal at Canal Street (funded by the United 
States Environmental Protection Agency (US EPA) – Great 
Lakes Restoration Initiative) and on the Grand Calumet 
River at Columbia Avenue (funded by the IDEM and 
USGS Urban Water Federal Partnership) as comparison 
records for these sites. 

A coordinated genomic-based assessment will also be 
undertaken with United States Geological Survey (USGS), 
Great Lakes Science Center at a subset of 5 sites where 
physical continuous measurements of dissolved oxygen 
and temperature are planned in order to characterize algal 
communities related to eutrophic conditions, including 
species associated with harmful algal blooms and nuisance 
algae. Sampling and characterization of algal communities 
at peak photosynthetic periods is planned for 3 different 
periods in 2021. 

For more information: 
David Lampe 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center, 

Supervisory Hydrologist 
dclampe@usgs.gov 

Figure 13.   
Map of Grand 
Calumet River 
Area of Concern 
site locations.  

mailto:dclampe@usgs.gov
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Groundwater 
Monitoring 

 

Figure 14.  
Map displaying water 
quality monitoring 
locations in Indiana  
(Map by Sally Letsinger).
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Hoosier Environmental Council 
Coal Ash and Groundwater 

Groundwater monitoring has been required since 2016 
at most coal ash disposal sites. The Hoosier 
Environmental Council compiles data from the 
individual monitoring reports to gain a statewide 
perspective. The data show that all of the disposal sites 
are impacting the groundwater though they vary in their 
combinations and concentrations of molybdenum, 
lithium, boron, arsenic, sulfate, cobalt, antimony, 
radium, lead, selenium, and thallium. The maximum 
concentrations detected often exceed drinking water 
standards by manyfold.  

By law the groundwater monitoring data at coal ash 
disposal sites are public. Each utility’s annual 
groundwater reports, can be accessed by clicking on 
their link on Indiana Department of Environmental 
Management’s (IDEM’s) coal ash webpage: 
https://www.in.gov/idem/waste/resources/permits-
registrations-approvals-and-closures/coal-combustion-
residuals/. Additional information is also available at 
IndianaCoalAsh.org. 

For more information: 
Indra Frank 

Hoosier Environmental Council (HEC) 
Director of Environmental Health and Water Policy 

ifrank@hecweb.org 

Figure 15.  
Indiana produces 6 – 7 million 
tons of coal ash per year the 
majority of which is stored 
without a liner in the 
floodplain of Lake Michigan or 
one of the state’s rivers.

 

https://www.in.gov/idem/waste/resources/permits-registrations-approvals-and-closures/coal-combustion-residuals/
https://www.in.gov/idem/waste/resources/permits-registrations-approvals-and-closures/coal-combustion-residuals/
https://www.in.gov/idem/waste/resources/permits-registrations-approvals-and-closures/coal-combustion-residuals/
https://www.hecweb.org/issues/environmental-health-justice/coal-ash/
mailto:ifrank@hecweb.org
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Indiana Department of Environmental 
Management (IDEM) –  
Drinking Water Branch 
Statewide Ground Water Monitoring Network 

The Groundwater Section of the Drinking Water Branch at the 
Indiana Department of Environmental Management (IDEM) 
manages a statewide groundwater monitoring network (GWMN) 
to evaluate ambient groundwater quality across the state. The 
GWMN consists of private residential wells and non-community 
public water systems (PWSs), Figure 16. Sampling for the 
GWMN has been conducted annually since the inaugural year of 
2008. To date, over 3,400 groundwater samples have been 
collected from more than 1,400 individual water well sites. The 
study has identified several contaminants of concern (including 
arsenic, nitrates, and degraded agricultural pesticides) that can 
be considered regional scale groundwater issues. Additional 
investigation into the nature and occurrence of the arsenic 
contamination that has been identified across the glaciated areas 
of Indiana occurred in 2018. Approximately 240 samples were 
collected from wells that previously showed high levels of 
arsenic to determine the ratio of the different forms of arsenic, 
arsenic 3 (AsIII) and arsenic 5 (AsV), in groundwater. The study 
showed that the prevalent form of arsenic in Indiana 
groundwater is AsIII, which is more unsafe and more difficult to 
remove from drinking water through conventional treatment. In 
2020, approximately 250 of the previously sampled residential 
wells were resampled to collect updated data on groundwater 
chemistry. Preliminary sampling results from the first several 
rounds of sampling are available through the 2016 GWMN 
Summary and Results Report and can be found on the 
IDEM website http://in.gov/idem/cleanwater/2453.htm. 

For more information: 
Kevin Spindler 

Indiana Department of Environmental Management (IDEM) –  
Drinking Water Branch 
kspindle@idem.in.gov  

Figure 16.  
Jake Ivers, summer intern for the 
Indiana Department of 
Environmental Management (IDEM) 
Drinking Water Branch, measuring 
water quality parameters in well-
water samples (Left) and preserving 
well-water samples (Right). 

Assessment of  
Per- and Polyfluoroalkyl Substances  
(PFAS) in Drinking Water 

The Indiana Department of Environmental Management 
(IDEM) – Office of Water Quality (OWQ) – Drinking 
Water Branch, working in partnership with the Indiana 
Department of Health (IDOH) will investigate the potential 
exposure to 18 per- and polyfluoroalkyl substances (PFAS) 
in community public drinking water systems (CWS). 
Sampling will take place in 3 phases based on the 
population served by the CWSs. The purpose of the 
sampling program is to evaluate the statewide occurrence of 
PFAS compounds in raw and finished water samples of 
approximately 778 CWS across the state. Information about 
this project is available at: 
https://www.in.gov/idem/7193.htm.  

For more information: 
Matt Prater 

Indiana Department of Environmental Management (IDEM) –  
Drinking Water Branch 
mprater@idem.in.gov  

http://in.gov/idem/cleanwater/2453.htm
http://in.gov/idem/cleanwater/2453.htm
http://in.gov/idem/cleanwater/2453.htm
mailto:kspindle@idem.in.gov
https://www.in.gov/idem/7193.htm
mailto:mprater@idem.in.gov
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Indiana Department of Natural Resources 
(IDNR) –  
Division of Water (DOW) 
Water Use Reporting  
Significant Water Withdrawal  
Registration 

Indiana Code (IC 14‐25‐7‐15) requires all Significant Water 
Withdrawal Facilities (SWWF) to register with the Indiana 
Department of Natural Resources (IDNR) – Division of Water 
(DOW) and report water use annually. A SWWF is defined as a 
facility that, in the aggregate from all sources and by all methods, 
has the capability of withdrawing more than 100,000 gallons of 
groundwater, surface water, or groundwater and surface water 
combined in one (1) day. Annual water use reporting is required 
by April 1 for the previous year. There are 4,200 SWWF 
currently registered with the IDNR – DOW with an approximate 
98% compliance rate for the reported annual water use, Figure 
17. The validation of SWWF well and intake locations has been 
conducted by staff of the Indiana Geological and Water Survey 
(IGWS) (under IC 14-25-7-18) with assistance of IDNR – DOW 
staff. A United States Geological Survey (USGS) grant to 
improve completeness and accuracy of water use data is being 
implemented by IDNR – DOW staff. Additional information and 
related links can be found at: https://www.in.gov/dnr/water/water-
availability-use-rights/significant-water-withdrawal-facility-
registration/ and https://www.in.gov/dnr/water/water-availability-
use-rights/significant-water-withdrawal-facility-data/. 

For more information: 
Mark Basch 

Indiana Department of Natural Resources 
(IDNR) –  

Division of Water (DOW) 
mbasch@dnr.in.gov  

Figure 17.  
Map of Significant Water 
Withdraw Facility Source 
Locations in Indiana. 

Volunteer Monitoring Program 

The Voluntary Monitoring Program (VMP) is a cooperative 
effort between the Indiana Department of Natural Resources 
(IDNR), the United States Geological Survey (USGS), 
private land-owners, and public water utilities (volunteers) to 
monitor and record depth to groundwater levels from water 
monitoring-wells across the state. Since the program’s 
inception, more than 56 groundwater wells have been set up 
for data gathering. The Resource Assessment Section of the 
IDNR provides the equipment for data collection for most of 
the VMP Network wells. IDNR – Resource Assessment 
Section staff are directly responsible for the management, 
physical maintenance, data retrieval, and data download of 
more than 48 VMP network wells. Additionally, the 
Resource Assessment Section provides equipment and 
support for the volunteer data collection from 8 of the VMP 
network wells. The USGS analyzes and posts manual and 
continuous water level data to a web portal. As part of the 
USGS Groundwater Watch Program the information for 
specific wells of the Indiana well network and related 
groundwater data can be accessed at: 
http://groundwaterwatch.usgs.gov/netmapT4L1.asp?ncd=ID
V. This information and the data are also incorporated as part 
of the USGS National Active Groundwater Level Network, 
accessed at: http://groundwaterwatch.usgs.gov/default.asp.  

For more information: 
Bill Davis 

Indiana Department of Natural Resources (IDNR) –  
Division of Water (DOW) 

wdavis@dnr.in.gov 

http://iga.in.gov/legislative/laws/2020/ic/titles/014/#14-25-7-15
http://iga.in.gov/legislative/laws/2020/ic/titles/014/#14-25-7-18
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fsignificant-water-withdrawal-facility-registration%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621772660%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=SvfXkwMzqeA%2Fv5hM4Nv5hOjzMoGqMh%2BRJYUarzr0d0c%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fsignificant-water-withdrawal-facility-registration%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621772660%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=SvfXkwMzqeA%2Fv5hM4Nv5hOjzMoGqMh%2BRJYUarzr0d0c%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fsignificant-water-withdrawal-facility-registration%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621772660%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=SvfXkwMzqeA%2Fv5hM4Nv5hOjzMoGqMh%2BRJYUarzr0d0c%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fsignificant-water-withdrawal-facility-data%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621782613%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4KazlvG%2FtFymG4f8Oqpq%2F0uOk28JrpVSAIGkTlX2Qqo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fsignificant-water-withdrawal-facility-data%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621782613%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=4KazlvG%2FtFymG4f8Oqpq%2F0uOk28JrpVSAIGkTlX2Qqo%3D&reserved=0
mailto:mbasch@dnr.in.gov
http://groundwaterwatch.usgs.gov/netmapT4L1.asp?ncd=IDV
http://groundwaterwatch.usgs.gov/netmapT4L1.asp?ncd=IDV
http://groundwaterwatch.usgs.gov/default.asp
mailto:wdavis@dnr.in.gov
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Indiana Water Resource 
Updates 

Although a water shortage can 
occur for different reasons, 
drought is typically the most 
recognized cause, impacting many 
users over large geographical 
regions. The Resource Assessment 
Section of the Indiana Department 
of Natural Resources (IDNR) – 
Division of Water (DOW) 
completes a monthly update 
summary of key parameters used 
to predict/monitor drought 
conditions in the 9 climate 
divisions of Indiana. These 
parameters include: the 
SPI Drought Index, precipitation 
and temperature data; stream flow 
data of 12 streams across Indiana; 
Lake Michigan-Huron water level 
data; water levels at 11 Indiana 
reservoirs; and groundwater levels 
for 9 observation-wells. These 
monthly summaries are compiled 
from IDNR – DOW data, as well 
as information and data provided 
by the National Oceanic and 
Atmospheric Administration 
(NOAA); the National Weather 
Service; the Midwestern Regional 
Climate Center; the National 
Drought Mitigation Center; the 
Western Regional Climate Center; 
the United States Geological 
Survey (USGS); the United States 
Army Corps of Engineers– Detroit 
District; the United States Army 
Corps of Engineers – Louisville 
District; the United States Army 
Corps of Engineers – Chicago 
District; and the Indiana State 
Climate Office.  

Additional information and related 
links can be found at: 
https://www.in.gov/dnr/water/wate
r-availability-use-rights/water-
resource-updates/monthly-water-
resource-summary/ 

For more information: 
Bill Davis 

Indiana Department of Natural 
Resources (IDNR) –  

Division of Water (DOW) 
wdavis@dnr.in.gov 

Potentiometric Surface 
Mapping 

The Potentiometric Surface 
Mapping project is a series of 
county maps showing the 
generalized groundwater surface 
in bedrock and unconsolidated 
aquifer systems. In Indiana, 
unconsolidated aquifers consist 
primarily of sand and gravel, 
whereas the major bedrock 
aquifers are carbonates 
(limestone and dolomite) and 
sandstones. The maps are 
compiled by the Indiana 
Department of Natural Resources 
(IDNR) – Division of Water 
(DOW) Resource Assessment 
Section using groundwater level 
measurements indicated on water 
well records submitted by well 
drillers. The maps are intended to 
be used for general estimates 
(such as regional groundwater 
flow direction and areas of 
groundwater recharge and 
discharge). Also, the finished 
maps can be used  
• to calculate hydraulic 

gradients and groundwater 
velocity;  

• to determine groundwater 
availability, estimates of 
aquifer yield, and changes in 
static water levels over time;  

• to enhance technical studies; 
and  

• to analyze changes in water 
levels related to pumpage.  

The potentiometric surface maps 
are not intended to be used for 
site-specific conditions. 
Additional information and 
related links can be found at: 
https://www.in.gov/dnr/water/gro
und-water-wells/assessment-
maps-and-
publications/potentiometric-
surface-mapping-148000/ 

For more information: 
Bill Davis 

Indiana Department of Natural 
Resources (IDNR) –  

Division of Water (DOW) 
wdavis@dnr.in.gov 

Emergency Regulation of  
Groundwater Rights and of  
Surface Water Rights  

The Indiana Department of Natural Resources (IDNR) 
– Division of Water (DOW) annually resolves 
between 100 – 150 different investigations of water 
rights complaints. In addition, water level data is 
collected from 25 monitoring-well networks visited by 
IDNR – DOW staff on a quarterly or a biannual 
schedule. Small capacity well-owners are protected 
against the impacts of high capacity groundwater 
pumping if it substantially lowers water levels, 
resulting in the failure of a small capacity well 
(IC 14-25-4). Owners of freshwater lakes are protected 
against “significant environmental harm” resulting 
from a significant lowering of the lake level due to 
nearby high capacity groundwater or surface water 
withdrawals (IC 14-25-5). Additional information and 
related links can be found at: 
https://www.in.gov/dnr/water/water-availability-use-
rights/water-rights-emergency-regulation/ 

For more information: 
Mark Basch 

Indiana Department of Natural Resources (IDNR) –  
Division of Water (DOW) 

mbasch@dnr.in.gov 

Water Well Driller and Pump Installer 
Licensing, Continuing Education,  
Water Well Record Submittal,  
Well and Pump Installation Standards 

Approximately 900 well drillers and pump installers 
are currently licensed in Indiana in accordance with 
Indiana Code (IC 25-39). There are between 10,000 to 
12,000 water well records submitted annually as 
drillers are required to submit copies of each well 
record to the Indiana Department of Natural Resources 
(IDNR) – Division of Water (DOW). Licenses are 
renewed annually, and water well records are 
reviewed by staff and input into an on-line digital 
database containing over 400,000 records. Six-hours 
(6-hours) of continuing education for each licensed 
well driller and pump installer are required every 2 
years. Minimum well and pump installation standards 
are developed and administered by the IDNR – DOW 
Water Rights and Use Section. Division of Water 
(DOW) staff conducted 7 Continuing Education 
programs during 2018 and are currently scanning well 
installation and abandonment records. Additional 
information and related links can be found at: 
https://www.in.gov/dnr/water/ground-water-wells/ 

For more information: 
Mark Basch 

Indiana Department of Natural Resources (IDNR) –  
Division of Water (DOW) 

mbasch@dnr.in.gov 

https://www.in.gov/dnr/water/4864.htm
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fwater-resource-updates%2Fmonthly-water-resource-summary%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621782613%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=gxz57ZUJHGu5HCOC%2FvCCkaqYe2U1cjsZmv%2BRf66C1c4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fwater-resource-updates%2Fmonthly-water-resource-summary%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621782613%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=gxz57ZUJHGu5HCOC%2FvCCkaqYe2U1cjsZmv%2BRf66C1c4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fwater-resource-updates%2Fmonthly-water-resource-summary%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621782613%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=gxz57ZUJHGu5HCOC%2FvCCkaqYe2U1cjsZmv%2BRf66C1c4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fwater-resource-updates%2Fmonthly-water-resource-summary%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621782613%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=gxz57ZUJHGu5HCOC%2FvCCkaqYe2U1cjsZmv%2BRf66C1c4%3D&reserved=0
mailto:wdavis@dnr.in.gov
https://www.in.gov/dnr/water/3595.htm
https://www.in.gov/dnr/water/3595.htm
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fground-water-wells%2Fassessment-maps-and-publications%2Fpotentiometric-surface-mapping-148000%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621792568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=oWnZuKR6Kvrqd1V%2BnXdeQ8bgu9AlJgrWptJohj0a%2FNQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fground-water-wells%2Fassessment-maps-and-publications%2Fpotentiometric-surface-mapping-148000%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621792568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=oWnZuKR6Kvrqd1V%2BnXdeQ8bgu9AlJgrWptJohj0a%2FNQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fground-water-wells%2Fassessment-maps-and-publications%2Fpotentiometric-surface-mapping-148000%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621792568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=oWnZuKR6Kvrqd1V%2BnXdeQ8bgu9AlJgrWptJohj0a%2FNQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fground-water-wells%2Fassessment-maps-and-publications%2Fpotentiometric-surface-mapping-148000%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621792568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=oWnZuKR6Kvrqd1V%2BnXdeQ8bgu9AlJgrWptJohj0a%2FNQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fground-water-wells%2Fassessment-maps-and-publications%2Fpotentiometric-surface-mapping-148000%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621792568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=oWnZuKR6Kvrqd1V%2BnXdeQ8bgu9AlJgrWptJohj0a%2FNQ%3D&reserved=0
mailto:wdavis@dnr.in.gov
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fwater-rights-emergency-regulation%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621792568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=R86ydm9EhW%2B8qJkTVgDx4JaaCHleSEMBSnWJ461ZwkU%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.in.gov%2Fdnr%2Fwater%2Fwater-availability-use-rights%2Fwater-rights-emergency-regulation%2F&data=04%7C01%7Cebayless%40usgs.gov%7C725e160bf2a24b9033b008d960b3186b%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637647144621792568%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=R86ydm9EhW%2B8qJkTVgDx4JaaCHleSEMBSnWJ461ZwkU%3D&reserved=0
mailto:mbasch@dnr.in.gov
http://iga.in.gov/legislative/laws/2018/ic/titles/025#25-39
https://www.in.gov/dnr/water/3595.htm
https://www.in.gov/dnr/water/3595.htm
https://www.in.gov/dnr/water/ground-water-wells/
mailto:mbasch@dnr.in.gov
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Indiana Geological and Water 
Survey (IGWS) 
The Indiana Karst Observatory 

The Mitchell Plateau, extending from 
eastern Owen County to the Ohio River in 
Harrison County, is an iconic karst 
landscape (topography formed from the 
dissolution of soluble rocks such as 
limestone, dolomite, and gypsum) of the 
United States. The sinkhole-dimpled 
forests, fields, and farms, extensive cave 
systems, and deep windows into the 
groundwater system have fostered 
curiosity, encouraged exploration, and 
served as the focus of scientific 
undertakings since the mid-1800s. The 
purpose of this set of investigations is to 
gather existing data, develop collaborative 
relationships, install monitoring systems, 
and collect new data within the karst 
aquifers of southwest-central Indiana, a 
region where access to water (or lack 
thereof) is a distinct socio-economic factor 
impacting development. In the past year, 
there have been significant findings on 
diverse origins of sulfur and its role in 
speleogenesis (the origin and development 
of caves) in Indiana, Figure 18 based on 
the analysis of this monitoring data. 
Hypogene (mineral, rock and ore formed 
beneath the surface of the Earth) fluids, 
with probable sourcing from petroleum 
brines, rise to Mississippian carbonates in 
pathways controlled by lithology (physical 
characteristics rock) and local structure 
(variations in the properties of the Earth’s 
crust e.g., faults, folds). This upwelling 
results in a spatially heterogeneous 
(diverse) distribution of hydrochemical 
facies (spatial variations in aquifer 
groundwater quality 
variations) in the karst of 
the Mitchell Plateau. 

For more information: 
Sarah Burgess 

Indiana Geological and Water 
Survey (IGWS) 

burgesss@iu.edu  

Figure 18.  
Photograph of Sarah Burgess 
sampling hydrogen sulfide from 
a petroleum and brine seep in 
the cave floor of Bluespring 
Caverns. The black substance 
is bitumen, and the 
surrounding ring of white are 
sulfur oxidizing bacteria.

Locating and Characterizing 
Important Springs of the Indiana 
Uplands 

Springs in southwest-central Indiana 
(SWCI), where groundwater emerges, 
were historically important to 
communities as a source of drinking 
water, a resource for livestock and 
agriculture, and for commercial 
enterprises. Where surface water is 
scarce, such as on the karst landscapes 
riddled with sinkholes and caves, 
springs emerged as a community nexus. 
These springs were mineralized because 
of the underlying geology, they arose as 
a valuable economic resource that 
supported the spa industry that peaked 
in the early 20th century. Since available 
water remains a chief limiting factor for 
the economic and human development 
in the SWCI region, understanding the 
distribution and water quality in springs 
and how time has impacted the quantity 
and quality of these spring waters is of 
principal importance. A total of 100 
perennial springs were visited in the dry 
season (August – October) over 2 years, 
2019 – 2020, to collect field data and 
water samples. Current activity involves 
completing an online database 
containing comprehensive chemical 
analyses and field descriptions of each 
spring, and the construction of a crowd-
sourcing geospatial tool to acquire 
information on springs throughout 
SWCI. 

For more information: 
Tracy Branam 

Indiana Geological and Water Survey (IGWS) 
tbranam@indiana.edu  

The Indiana Water Balance 
Network 

Climate change can cause droughts 
and floods and highlights the need to 
improve our understanding of water 
budgets in Indiana. During dry periods 
of low precipitation, the hydrologic 
cycle shifts into a deficit phase. Water 
is lost from the landscape due to 
several processes such as transpiration 
from plants, and evaporation from 
streams, rivers, and lakes. 
Alternatively, overland flow can lead 
to nutrient and soil runoff and flooding 
during periods of excessive 
precipitation where rainfall exceeds 
recharge into the soil. Therefore, better 
critical zone monitoring of water 
mobility can lead to enhanced models 
for seed and fertilizer application, soil 
moisture predictions for plant growth 
and production, groundwater flow 
models for minimum flow levels and 
extraction estimates, and hydraulic 
routing calculations for timing and 
duration of floods. Researchers at the 
Indiana Geological and Water Survey 
(IGWS), therefore, developed the 
Indiana Water Balance Network 
(IWBN) to monitor trends in water 
loss and gain in the hydrologic cycle 
across a range of climates, soil types, 
land use, and physiography. The 
IWBN includes 13 monitoring stations 
(Figure 19) throughout the state, and 2 
new stations will be added to the 
network by the end of the 2021 
calendar year. The IWBN website 
showing site locations and real-time 
data is located at: 
https://igws.indiana.edu/iwbn-dashboa

rd/#/. 

For more information: 
Babak Shabani 

bshabani@iu.edu 
and 

Ginger Davis 
gindavis@iu.edu 

Indiana Geological and Water 
Survey (IGWS) 

Figure 19.  
Photograph of a monitoring station 
in Fort Wayne, Indiana. This 
station records air temperature, 
relative humidity, wind speed and 
direction, precipitation, solar 
radiation, groundwater elevation, 
soil temperature, and soil 
moisture. 

mailto:burgesss@iu.edu
mailto:tbranam@indiana.edu
https://igws.indiana.edu/iwbn-dashboard/#/
https://igws.indiana.edu/iwbn-dashboard/#/
mailto:bshabani@iu.edu
mailto:gindavis@iu.edu
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National Groundwater  
Monitoring Network:  
Groundwater Levels in Wells 

The National Groundwater Monitoring 
Network (NGWMN) is a compilation of 
selected groundwater monitoring sites 
from federal, state, and local 
groundwater monitoring networks across 
the nation. The NGWMN online data 
portal 
(https://cida.usgs.gov/ngwmn/index.jsp) 
provides access to disparate groundwater 
databases in a web-based mapping 
application. The Indiana Geological and 
Water Survey (IGWS) has partnered with 
the United States Geological Survey 
(USGS) and 33 other contributing 
agencies to provide groundwater data for 
several principal aquifers in the United 
States. The IGWS currently provides 
daily groundwater level data for 15 
monitoring-wells to the NGWMN. Two 
(2) new wells were installed near 
Lebanon and Martinsville, Indiana, in 
2021. The IGWS will install one (1) 
additional well in 2021 to monitor daily 
groundwater levels in Pennsylvanian 
bedrock aquifers in southcentral Indiana. 
The IGWS will also install 2 monitoring-
wells in central and eastern Indiana in the 
first half of the 2022 
calendar year. 

For more information: 
Babak Shabani 

bshabani@iu.edu 
and 

Ginger Davis 
gindavis@iu.edu 

Indiana Geological and Water 
Survey (IGWS) 

Figure 20.  
Big Spring is a blue 
hole rising out of a 
large fracture on the 
fault trace in 
Washington County. 

National Groundwater  
Monitoring Network:  
Groundwater Quality Measured at 
Springs 

In a new partnership with the United States 
Geological Survey (USGS), the Indiana 
Geological and Water Survey (IGWS) has 
received a one-year (1-year) grant to add water 
quality data from 20 perennial springs to the 
National Groundwater Monitoring Network. 
These springs are the surface discharge of 
Mississippian carbonate aquifers. The springs 
will embody a subset of the 100 springs 
sampled the previous 2 years and will be 
selected based on location, discharge, and land 
use. The goal is to select springs with no 
surface stream capture during the dry season 
while maintaining significant discharge, 
representing a wide location distribution from 
near the Ohio River northwest along the 
Mississippian bedrock strike to west-central 
Indiana. The outcome will be monitoring 
Mississippian aquifer springs encompassing 
multiple physiographic provinces, including 
the Mitchell Plateau, Crawford Uplands, and 
Martinsville Hills, Figure 20. 

For more information: 
Tracy Branam 

Indiana Geological and Water Survey (IGWS) 
tbranam@indiana.edu  

Integrating  
Hydrogeological Studies 
with United States 
Geological Survey (USGS)-
Funded Mapping Projects 

The Indiana Geological and 
Water Survey (IGWS) has 
established a multi-disciplinary 
team of scientists to increase the 
value and influence of United 
States Geological Survey 
(USGS)-funded mapping projects 
by developing a new workflow 
that integrates geologic mapping 
with water resource assessments. 
Current projects include 
developing three-dimensional (3-
D) hydrogeologic framework 
models, volumetric analyses of 
aquifers, water quality sampling, 
and sensor testing for real-time 
monitoring. A recent outcome of 
this workflow is the inference of 
a possible fault complex in 
Washington County based upon 
lineaments of sinkhole 
development. The sinkholes may 
preferentially formed along the 
structural features because of 
increased permeability. 

Complementary to rock 
core and bedrock mapping 
in our StateMap program, a 
preliminary assessment of 
local cave orientation and 
spring distribution relative 
to the inferred fault is 
underway to investigate the 
influence of the structure 
on groundwater flow path. 

For more information: 
Babak Shabani 

bshabani@iu.edu 
and 

Sarah Burgess 
burgesss@iu.edu 

Indiana Geological and Water 
Survey (IGWS) 

https://cida.usgs.gov/ngwmn/index.jsp
mailto:bshabani@iu.edu
mailto:gindavis@iu.edu
mailto:tbranam@indiana.edu
mailto:bshabani@iu.edu
mailto:burgesss@iu.edu
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Indiana University –  
Department of Geography 
Implications to Aquifer Storage from  
Shifts in Timing of  
Water Balance Partitioning 

As the timing and distribution of factors affecting 
the water budget change in a warming climate (e.g., 
timing and intensity of precipitation events, daily 
and seasonal shifts in air and water temperature), 
associated hydrologic changes are being observed. 
Changes in snow accumulation and melt, flooding, 
and drought all affect the hydrological processes of 
infiltration, evapotranspiration, and runoff. This 
study examines 40 years of historical data 
(temperature, precipitation, stream flow, 
groundwater levels) in Indiana and surrounding 
watersheds to identify spatial and temporal trends 
in groundwater recharge.  

For more information: 
Sally Letsinger 

Indiana University –  
Department of Geography 

sletsing@indiana.edu  

Figure 21.  
Visualization of 
unconsolidated aquifer 
bodies in Indiana, as derived 
from lithologic information 
found in water well records. 
Upper image shows the top 
of the aquifer bodies and the 
lower image is an oblique 
view of Indiana from the east 
showing the depth and 
thickness of the aquifer 
units. 

Unconsolidated Aquifer Model of 
Indiana 

This ongoing project harnesses the information 
about subsurface geologic materials reported in 
water well records. The sediments of interest in 
this study are largely of glacial origin and 
contain important aquifer bodies that supply 
water for drinking, irrigation, and industrial uses. 
Although the types and extents of aquifer 
systems have been mapped throughout the state, 
the dimensions (depth, extent, thickness, 
geometry) and connectivity of individual 
unconsolidated aquifers are largely unknown. 
Through this work, the general structure of the 
subsurface aquifer resources of Indiana can be 
understood. The three-dimensional (3-D) 
geologic framework model will then be used to 
answer water availability questions, Figure 21. 
A draft of a visualization of a current version of 
the model can be viewed here: 
https://tinyurl.com/3m22r6jy.  

For more information: 
Sally Letsinger 

Indiana University –  
Department of Geography 

sletsing@indiana.edu  

mailto:sletsing@indiana.edu
mailto:sletsing@indiana.edu
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United States Geological 
Survey (USGS) – 
Ohio-Kentucky-Indiana 
Water Science Center 
Groundwater Network in 
Indiana 

The United States Geological 
Survey (USGS) maintains a 
network of wells across Indiana 
to monitor the effects of droughts 
and other climate variability on 
groundwater levels. The network 
consists of approximately 49 
wells that are funded by the 
USGS and the Indiana 
Department of Natural Resources 
(IDNR) and provide information 
to the public in near real-time 
online at: 
https://groundwaterwatch.usgs.go
v/netmapT4L1.asp?ncd=IDN. 
These wells collect groundwater 
levels to better understand 
recharge rates, water withdrawal 
from irrigation, and climate 
variability.  

In addition, the USGS, as directed 
by Congress, has established a 
national climate response network 
of groundwater wells: 
https://groundwaterwatch.usgs.go
v/CRNHome.asp. As a part of the 
network each climate division in 
the country is to have at least one 
(1) real-time monitoring-well in a 
climate-responsive aquifer that is 
not affected by groundwater 
withdrawals or interactions with 
nearby surface water. Indiana has 
one (1) designated climate 
response network well located in 
8 of the 9 climate divisions. Data 
from these wells is compiled by 
the USGS and provides 
information to describe the 
natural variability in groundwater 
levels attributable to weather and 
climate.  

For more information: 
Randy Bayless 

United States Geological Survey 
(USGS) – Ohio-Kentucky-Indiana 

Water Science Center 
ebayless@usgs.gov 

Indiana Periodic  
Groundwater Networks 

The United States Geological Survey 
(USGS) in cooperation with the Indiana 
Department of Environmental Management 
(IDEM), the city of Carmel, the city of 
South Bend, and St. Joseph County Health 
Department collect individual measurements 
of groundwater levels in 3 networks.  

One network is located in Lake and Porter 
Counties in Northwest Indiana and has been 
active since 1985. Water levels are collected 
quarterly for long-term seasonal variations. 
The network started as a project with United 
States Environmental Protection Agency 
(US EPA) as groundwater quality 
monitoring-wells near Superfund sites. 
Currently the network consists of 68 
groundwater monitoring-wells 
(https://groundwaterwatch.usgs.gov/county
map.asp?sa=IN&cc=089).  

The St. Joseph County groundwater network 
is measured once a year for annual 
comparison of water levels. The network has 
been in place since 1990. There are 58 
monitoring-wells in the network. The wells 
were installed as part of a St. Joseph County 
groundwater resources study in the early 
1990’s 
(https://groundwaterwatch.usgs.gov/county
map.asp?sa=IN&cc=141).  

The Carmel network was installed in the 
1970’s as part of a groundwater availability 
study. The wells are measured bi-annually in 
April and September or October to get pre 
and post summer water levels. The network 
contains 31 wells 
(https://groundwaterwatch.usgs.gov/county
map.asp?sa=IN&cc=057).  

For more information: 
Alex Riddle 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

ariddle@usgs.gov  

Figure 22.  
Well-drilling operation in northwestern Ohio 
related to the interstate groundwater project. 

Hydrogeologic Mapping, Data 
Collection, and Geologic 
Framework of Glacial Deposits 
in a Multi-County Area of 
Northwest Ohio, Northeast 
Indiana, and South Michigan 

In collaboration with the Ohio 
Environmental Protection Agency, the 
United States Geological Survey (USGS) is 
compiling data from driller’s log databases 
to produce a hydrogeologic framework for 
the aquifer materials in an 11-county area 
in Northwestern Ohio, Northeastern 
Indiana, and Southeastern Michigan. The 
framework, when completed, will provide 
a three-dimensional (3-D) distribution of 
aquifers (and their hydrogeologic 
characteristics) in this region that could 
become the framework for a regional 
groundwater flow model. The digital 
geological framework also can be used to 
identify locations where additional 
resource monitoring is needed. An initial 
gap analysis has identified locations where 
monitoring-wells can be added to provide 
additional information on the aquifer extent 
and hydrogeologic characteristics and 
bolster the monitoring network in the area, 
Figure 22. Thus far, three (3) monitoring-
wells have been instrumented to provide 
near real-time water levels, and 4 more 
wells will be instrumented in 2021. Two 
(2) synoptic surveys of groundwater levels 
are scheduled to be completed in winter 
2021 and spring 2022, targeting 150 to 200 
existing wells within the study area. The 
data collected, methods used to build the 
hydrogeologic framework, and the datasets 
themselves will be published in a USGS 
series publication in 2022. More 
information on the project, including links 
to USGS groundwater monitoring-wells in 
the study area, can be found at the 
following website: 
https://www.usgs.gov/centers/oki-
water/science/hydrogeologic-mapping-
data-collection-and-geologic-framework-
glacial?qt-science_center_objects=0#qt-
science_center_objects.  

For more information: 
David Lampe 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

dclampe@usgs.gov  

https://groundwaterwatch.usgs.gov/netmapT4L1.asp?ncd=IDN
https://groundwaterwatch.usgs.gov/netmapT4L1.asp?ncd=IDN
https://groundwaterwatch.usgs.gov/CRNHome.asp
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https://en.wikipedia.org/wiki/Groundwater
https://www.epa.gov/superfund
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https://groundwaterwatch.usgs.gov/countymap.asp?sa=IN&cc=089
https://groundwaterwatch.usgs.gov/countymap.asp?sa=IN&cc=141
https://groundwaterwatch.usgs.gov/countymap.asp?sa=IN&cc=141
https://groundwaterwatch.usgs.gov/countymap.asp?sa=IN&cc=057
https://groundwaterwatch.usgs.gov/countymap.asp?sa=IN&cc=057
mailto:ariddle@usgs.gov
https://www.usgs.gov/centers/oki-water/science/hydrogeologic-mapping-data-collection-and-geologic-framework-glacial?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/oki-water/science/hydrogeologic-mapping-data-collection-and-geologic-framework-glacial?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/oki-water/science/hydrogeologic-mapping-data-collection-and-geologic-framework-glacial?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/oki-water/science/hydrogeologic-mapping-data-collection-and-geologic-framework-glacial?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/oki-water/science/hydrogeologic-mapping-data-collection-and-geologic-framework-glacial?qt-science_center_objects=0#qt-science_center_objects
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University of Southern Indiana 
Groundwater Monitoring Lab 

The University of Southern Indiana Groundwater 
Monitoring Lab was established in 2002 for 
teaching and long-term research and monitoring 
activities with undergraduate student collaborators 
in the Department of Geology and Physics. 
Continuous high resolution monitoring targets the 
Inglefield Sandstone Aquifer in Southwestern 
Indiana, a locally important source of domestic 
groundwater. The lab comprises a deep-shallow 
piezometer nest, measuring groundwater at 60-foot 
and 110-foot depths. Research and monitoring 
efforts focus on physical characterization of the 
aquifer, a decadal stable isotope study, 
observations of barometric influence on groundwater levels, 
and the influence of Earth tides on groundwater potential. 
Selected geochemical parameters have been quantified 
intermittently. Hourly groundwater levels are collected from 
both wells and augmented with manual measurements. The 
lab is used for education and outreach to the university and 
larger community to educate and inform about groundwater.  

An analysis of the barometric and Earth tide induced water 
level fluctuations is available 
at:https://journals.iupui.edu/index.php/ias/article/download/
8560/8551.  

These wells are part of the United States Geological Survey 
(USGS), National Groundwater Monitoring Network. 
Summary water levels and well construction data can be 
accessed at: 
https://nwis.waterdata.usgs.gov/usa/nwis/gwlevels/?site_no
=375750087404201. 

For more information: 
Paul K. Doss 

University of Southern Indiana 
pdoss@usi.edu  

Figure 23.  
Dr. Paul Doss and students 
examining data from gamma ray 
logging in wells of the University 
of Southern Indiana Groundwater 
Monitoring Lab (Photo by Paul 
Doss, University of Southern 
Indiana). 
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Stream & Lake 
Monitoring 

 

Figure 24.  
Map displaying stream 
and lake monitoring 
locations in Indiana  
(Map by Sally Letsinger).
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Indiana Department of 
Environmental 
Management (IDEM) – 
Watershed Assessment 
and Planning Branch 
Probabilistic Monitoring  

See page 18 

Reference Site Monitoring  

See page 18 

Fish Tissue Contaminants 
Monitoring Program  

See page 19 

Cyanobacteria Beach 
Monitoring 

See page 19 

Coolwater Stream Monitoring 
Watershed Characterization 
Projects  

See page 19 

Indiana Department of Natural Resources 
(IDNR) – Division of Water (DOW) 
Great Lakes-St. Lawrence River Basin 
Water Resources Compact 

The Great Lakes-St. Lawrence River Basin Water Resources 
Compact is a cooperative effort between 8 Great Lakes states 
and 2 Canadian provinces and is an agreement to regulate 
diversion of water from the Great Lakes Basin.  

The Great Lakes-St. Lawrence River Basin Resources Compact 
addresses both surface water and groundwater within the 
geographic areas where water drains toward the Great Lakes. 
The Great Lakes-St. Lawrence Basin Compact bans new or 
increased diversions with limited and strictly regulated 
exceptions. The standards are intended for new or increased 
water withdrawals. Total water withdrawal capability currently 
registered for Significant Water Withdrawl Facilities (SWWF) 
and current diversions are considered to be the existing 
approved amount for the Great Lakes-St. Lawrence River Basin 
Compact. Water conservation and efficiency programs have 
been developed by each state in order to reduce waste by all 
users. Amendments to Great Lakes Compact Rule 
(312 IAC 6.2) addressing discontinued facilities, facility 
transfer, and salmonid streams became effective June 8, 2018. 
About 20% of registered SWWF, accounting for approximately 
25% of the reported annual water use in Indiana, are located 
within the Great Lakes Basin. Additional information and 
related links can be found at https://www.in.gov/dnr/water/lake-
michigan/great-lakes-compact/ and at 
https://www.glslcompactcouncil.org/. 

For more information: 
Mark Basch 

Indiana Department of Natural Resources (IDNR) –  
Division of Water (DOW)  

mbasch@dnr.in.gov 

 

Figure 25.  
Map of Indiana  
Great Lakes Basin and 
Lake Michigan Basin 
Diversion Boundaries  

https://secure.in.gov/dnr/water/4847.htm
http://iac.iga.in.gov/iac/T03120/A00062.PDF?
https://www.in.gov/dnr/water/lake-michigan/great-lakes-compact/
https://www.in.gov/dnr/water/lake-michigan/great-lakes-compact/
https://www.glslcompactcouncil.org/
mailto:mbasch@dnr.in.gov
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Purdue University –  
Department of Earth, 
Atmospheric, and Planetary 
Sciences 
Using Geochemical and Isotopic 
Tracers to Identify Sources of 
Baseflow and Salinity in the 
Wabash River Watershed 

Baseflow is the portion of streamflow 
that comes from groundwater and other 
delayed stores of water, such as water 
stored in the soil. Baseflow is present 
year-round in perennial streams and it 
sustains low flow periods that occur 
between storm events, during dry 
seasons, and during droughts. Therefore, 
baseflow is critical to aquatic and 
riparian ecosystems because streams and 
rivers would go dry without baseflow 
during extended dry periods. In 
agricultural watersheds, subsurface 
drainage modifications have the 
potential to alter baseflow generation processes 
(where baseflow comes from).  

Over the fall and early winter of 2015, samples of 
baseflow were collected longitudinally from the 
headwaters of the Wabash River south of Fort 
Recovery, Ohio to the confluence with the Ohio 
River near New Haven, Illinois. Samples were also 
collected from major tributaries to the Wabash River 
upstream of their confluence with the Wabash. 
Water samples were analyzed for general 
geochemistry, stable isotopes (delta oxygen-18 
(δ18O) and delta hydrogen-2 (δ2H)), chlorine-36 
(36Cl/Cl), strontium isotopes (87Sr/86Sr), and radon-
222 (222Rn).  

These data provide insight into the spatial variability 
of the sources of chloride in the watershed, 
interactions between shallow aquifers in 
unconsolidated glacial sediment and regional 
groundwater from the carbonate aquifer, and 
interactions between the shallow aquifers and 
aquifers associated with the buried Teays River 
Valley. The data also provide a baseline against 
which future changes in baseflow can be assessed. 
Some of the data is currently being revised for 
publication in a journal article. An additional journal 
article is being written on the tributaries. 

For more information: 
Marty Frisbee 

Purdue University –  
Department of Earth, Atmospheric, and Planetary Sciences 

mdfrisbee@purdue.edu  

Figure 26.  
Map of sites sampled for 
baseflow in the Wabash 
River Watershed. 

 

https://en.wikipedia.org/wiki/Teays_River
https://en.wikipedia.org/wiki/Teays_River
mailto:mdfrisbee@purdue.edu
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Using Geochemical and Isotopic Tracers to  
Quantify Baseflow Processes in  
Shades State Park, Waveland, Indiana and  
Ross Hills Park and Ross Reserve, 
West Lafayette, Indiana 

Baseflow processes were investigated in small 
catchments draining Shades State Park located near 
Waveland, Indiana and Ross Hills Park and Ross Reserve 
located near West Lafayette, Indiana as part of the larger 
baseflow study of the Wabash River Watershed. Shades 
State Park offers a unique opportunity to investigate 
baseflow processes and groundwater flow in geologic 
units found beneath the glacial sediment, whereas the 
catchments in Ross Hills Park and Ross Reserve have 
developed primarily in glacial sediment. The Mansfield 
Formation sandstone found beneath the glacial sediment 
in Shades State Park also outcrops in a few locations in 
Ross Hills Park. Quantifying baseflow generation 
processes improves our knowledge on what sustains 
perennial flow in streams, springs, and seeps found in 
both study sites. Numerous springs discharge in Shades 
State Park and these springs likely hold historical 
significance and ecological significance. Samples of 
baseflow, streamflow, and spring water were collected in 
Shades State Park from 2015 to 2016. Sampling is 
ongoing, although sporadic, in Ross Hills Park and Ross 
Reserve. At Ross Hills Park and Ross Reserve, water 
samples were analyzed for general geochemistry, stable 
isotopes (delta oxygen-18 (δ18O) and delta hydrogen-2 
(δ2H)), strontium isotopes (87Sr/86Sr), 
chlorofluorocarbons (CFCs), sulfur hexafluoride (SF6), 
and radon-222 (222Rn). At Shades State Park, all the 
tracers shown above were sampled plus tritium (3H), 
chlorine-36 (36Cl/Cl), and iodine-129 (129I) 
were also analyzed. The initial publication 
resulting from this dataset can be found at: 
https://onlinelibrary.wiley.com/doi/10.1002/
hyp.11345. Dr. Frisbee and Dr. Caffee are 
currently finishing up the tritium, chlorine-
36, and iodine-129 analyses for Shades State 
Park. These data provide insight into 
groundwater flow in geologic units located 
beneath the glacial sediment (namely the 
Mansfield Formation and Borden Group), 
how this water supports flow from springs 
and baseflow in streams in Shades State 
Park, and provides valuable data on 
residence times of water in these small 
catchments. This data will become available 
in a future journal article. 

For more information: 
Marty Frisbee 

Purdue University –  
Department of Earth, Atmospheric, and Planetary 

Sciences 
mdfrisbee@purdue.edu 

 

 
Figure 27.  
Map of sites sampled 
for baseflow tracers at 
Ross Hills Park and 
Shades State Park.

https://onlinelibrary.wiley.com/doi/10.1002/hyp.11345
https://onlinelibrary.wiley.com/doi/10.1002/hyp.11345
mailto:mdfrisbee@purdue.edu
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Purdue University –  
Lyles School of Engineering, Division of 
Environmental and Ecological Engineering 
Lake Michigan Shoreline Monitoring 

In order to better understand how the Lake Michigan 
shoreline changes in response to water level fluctuations 
and waves, we are conducting a set of measurements along 
the Indiana coast, Figure 28. To quantify beach changes, 
we are performing LiDAR measurements to survey 
various beaches throughout the year. The LiDAR 
measurements are performed using an unmanned aerial 
vehicle, as well as a backpack-based system. To 
complement the LiDAR measurements, which cover the 
dry portion of the beach only, we are also conducting 
sonar surveys to do bathymetric (depth of water) mapping 
of the submerged portion of the beach. Additionally, we 
are measuring waves and currents at a nearshore location 
to quantify the hydrodynamic conditions near the shore, 
Figure 29. The ultimate goal is to use this data in order to 
develop and refine models that can predict the beach 
response to fluctuating water levels and waves, in turn 
helping to design more resilient shorelines, Figure 30. 

For more information: 
Cary Troy 

Purdue University – 
Lyles School of Civil Engineering,  

Division of Environmental and Ecological Engineering 
troy@purdue.edu  

Figure 28.  
Students surveying 
the Lake Michigan 
beach with a 
backpack-based 
LiDAR survey 
system. 

Figure 29.  
Lake Michigan 
cross-shore 
transects used in 
Digital Shoreline 
Analyses System 
(DSAS) shoreline 
change 
quantification. 

Old Mill Ponds:  
Can They Provide Clean Water and Sustainable Energy? 

Agricultural drainage networks collect excess fertilizer from crop 
production. Unused nitrogen and phosphorus pollute streams and 
rivers and ultimately lakes and coastal areas where eutrophication 
causes periodic ecological and economical disasters. Because 
aquifers are already impacted, achieving a reduction in nitrate 
concentration in surface freshwater will require intervention not 
only in the fields to reduce new loads, but also on the river network 
to mitigate legacy loads. Understanding the amount of nitrogen 
naturally processed in the slower environments such as connected 
wetlands during transport will be important to manage the nitrogen 
cycle, but practical solutions that incentivize deployment are also 
needed. Here, we suggest that repurposing old mill ponds to:  

1) recover (and reuse) nitrogen; and  
2) harvest the stored energy could reduce the cost of food 

production while reducing environmental impact.  

We studied nutrient budgets upstream and downstream of an old 
gristmill pond to quantify the amount of nutrient processed and the 
potential for energy harvesting in a small agricultural drainage in 
Northern Indiana. Our data suggest that this small 7-acre or 
approximately 3-hectares pond could provide sustainable 
hydroelectric energy for 5 homes (approximately 50 kilowatt-hours 
per year) and sequester as much as 10 kilograms of nitrogen per 
day, or 100 kilograms per day in new biomass. The total annual 
nitrogen removal is enough to offset the fertilizers from almost 50 
hectares of intensely farmed land. The benefits from harvesting the 
aquatic biomass and energy could offset the costs of improving 
water quality in agricultural watersheds. 

For more information: 
Antoine Aubeneau 
Purdue University – 

Lyles School of Civil Engineering,  
Division of Environmental and Ecological Engineering 

aueneau@purdue.edu  

Figure 30. 
Digitized historical 
Lake Michigan shorelines 
used in shoreline change 
quantification.  

https://engineering.purdue.edu/CE/Academics/Groups/Geomatics/DPRG/Research/optical-ranging-sensor-integration
mailto:troy@purdue.edu
mailto:aueneau@purdue.edu
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The Nature 
Conservancy 
From Soil Health to 
Oxbow Biodiversity  

See page 45 

United States Geological Survey 
(USGS) – 
Ohio-Kentucky-Indiana  
Water Science Center 
Stream Gages in Indiana 

The United States Geological Survey (USGS) 
operates over 251 stream gages on rivers, 
streams, and lakes across the state of Indiana. 
These gages measure water surface elevation 
and many compute discharge (volume of water 
moving past the stream gage) providing 
information to the public in near real-time 
available on the USGS National Water 
Dashboard, 
https://dashboard.waterdata.usgs.gov/app/nwd/?
region=in%29.+&aoi=default. Stream gages are 
critical to National Weather Service flood 
forecasts and for flood control operations by the 
United States Army Corps of Engineers. They 
are also used for environmental compliance, 
water quality studies, ecological monitoring, 
water availability calculations, and recreational 
users.  

For more information: 
Jeff Woods 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

jwoods@usgs.gov  

Flood Inundation Mapping Program of 
Indiana 

The United States Geological Survey (USGS) 
Flood Inundation Mapping Program (FIMP), 
https://www.usgs.gov/mission-areas/water-
resources/science/flood-inundation-mapping-fim-
program, is a national program that focuses its 
efforts at state and local levels to help 
communities understand flood risks and to assist 
in making cost-effective flood response, recovery, 
and mitigation decisions. The program partners 
with local communities and state officials to 
participate in the development and validation of 
flood inundation map (FIM) libraries. In turn, 
local and state stakeholders use these maps by 
accessing tools and information available on the 
USGS Flood Inundation Mapper 
(https://fim.wim.usgs.gov/fim) to help protect 
lives and property and to understand their local 
flood risks and mitigation options. The FIMP of 
Indiana is an integral part of the national program 
and is continuing to develop and generate these 
FIM libraries by cooperating with many different 
types of stakeholders including, but not limited to, 
private sector and educational institution, and 
local, state, and federal officials, Figure 31. 
Additional information regarding the completed 
FIM libraries in Indiana is also available online 
at: https://www.usgs.gov/centers/oki-
water/science/flood-inundation-mapping-ohio-
kentucky-and-indiana.  

For more information: 
Moon Kim 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

mkim@usgs.gov 

Figure 31.  
Sites in Indiana with flood 
inundation maps appearing 
on the United States 
Geological Survey (USGS) 
flood inundation map (FIM) 
Mapper web page. 

https://dashboard.waterdata.usgs.gov/app/nwd/?region=in).%20
https://dashboard.waterdata.usgs.gov/app/nwd/?region=in).%20
https://dashboard.waterdata.usgs.gov/app/nwd/?region=in%29.+&aoi=default
https://dashboard.waterdata.usgs.gov/app/nwd/?region=in%29.+&aoi=default
mailto:jwoods@usgs.gov
https://www.usgs.gov/mission-areas/water-resources/science/flood-inundation-mapping-fim-program
https://www.usgs.gov/mission-areas/water-resources/science/flood-inundation-mapping-fim-program
https://www.usgs.gov/mission-areas/water-resources/science/flood-inundation-mapping-fim-program
https://fim.wim.usgs.gov/fim
https://www.usgs.gov/centers/oki-water/science/flood-inundation-mapping-ohio-kentucky-and-indiana
https://www.usgs.gov/centers/oki-water/science/flood-inundation-mapping-ohio-kentucky-and-indiana
https://www.usgs.gov/centers/oki-water/science/flood-inundation-mapping-ohio-kentucky-and-indiana
mailto:mkim@usgs.gov
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Updated Flood Frequency 
Statistics for Indiana 

The United States Geological Survey 
(USGS) operates a network of more 
than 180 continuous discharge stream 
gages in Indiana. Since these stream 
gages provide both real-time and 
historical data, they are used for many 
water resource needs, including flood 
warning and observation, infrastructure 
design, power production, ecological 
studies, and flood frequency analysis. 
In particular, flood frequency statistics 
are vital for the nation’s infrastructure, 
flood risk management, and modeling.  

The USGS – Ohio-Kentucky-Indiana 
Water Science Center, in cooperation 
with Indiana Department of 
Transportation (INDOT) and Indiana 
Department of Natural Resources 
(IDNR), is currently in the process of a 
complete update of Indiana’s flood 
frequency analysis. This update uses 
Bulletin 17C for annual exceedance-
probability discharges (AEPDs) at 
gaged sites and regression equations 
for estimating AEPDs at ungaged sites. 
The updated peak flow statistics and 
equations will help in the design of 
bridges and culverts at road crossings 
and floodplain planning and modeling. 
Once completed, the information will 
be implemented in the USGS 
StreamStats program for cooperator 
and public use. 

For more information: 
Dayle Hoefling 

United States Geological Survey (USGS) – 
Ohio-Kentucky-Indiana Water Science 

Center 
dhoefling@usgs.gov  

Modernizing 
StreamStats of 
Indiana Using 
High-Resolution 
Datasets 

StreamStats is a map-
based web application 
that provides access to 
a variety of analytical 
tools which are 
beneficial for water 
resources planning, 
management, and for 
engineering design 
applications. The 
United States 
Geological Survey 
(USGS) developed 
StreamStats for the primary purpose of 
providing estimates of streamflow statistics for 
user selected sites at ungaged streams and for 
locations with USGS stream gages. The map-
based interface can be used to delineate drainage 
areas (watersheds), generate basin characteristics 
(such as slope, land use, and impervious 
surfaces), and provide estimations of streamflow 
statistics, Figure 32. During the initial 
development of the Indiana StreamStats platform 
in 2005, the base datasets that were used for GIS 
data processing included 30-meter Digital 
Elevation Models (DEMs) and stream flow lines 
at 1:100,000 scale from the National 
Hydrography Dataset (NHD). Since then, 
geospatial datasets have been updated to finer 
resolutions, including lidar based DEMs, local 
resolution 1:2,400 stream flow lines, and 
updated Watershed Boundary Datasets. The 
USGS – Ohio-Kentucky-Indiana Water Science 
Center, in cooperation with the Indiana 
Department of Transportation (INDOT) and 
Indiana Department of Natural Resources 
(IDNR), are in the process of upgrading 
StreamStats with these data. With the Indiana 
platform being upgraded to finer resolution data 
users will be able to delineate smaller drainage 
areas yielding a more high-resolution 
perspective on streamflow statistics and basin 
characteristics while maintaining the ability to 
delineate watersheds at a more regional scale 
within the State, https://streamstats.usgs.gov/ss/. 

For more information: 
J. Jeremy Webber 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

jjwebber@usgs.gov  

 

Figure 32.  
Example basin 
delineation using 
StreamStats in the 
Upper White River 
Watershed.  

Valparaiso University – 
Department of 
Chemistry 
Quantifying Microplastics 
in Indiana’s Lake Michigan 
Watershed and Submerged 
Aquatic Vegetation 

See page 51 

 

https://acwi.gov/hydrology/Frequency/b17c/what-is-b17c.html
https://streamstats.usgs.gov/ss/
https://streamstats.usgs.gov/ss/
mailto:dhoefling@usgs.gov
https://streamstats.usgs.gov/ss/
mailto:jjwebber@usgs.gov
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Water Quality 
Monitoring 

 

Figure 33.  
Map displaying water 
quality monitoring 
locations in Indiana  
(Map by Sally Letsinger).
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Center for Earth and Environmental Science 
(CEES) at Indiana University-Purdue 
University Indianapolis (IUPUI) 
Appropriate Scales for Monitoring to Assess  
Water Quality and Stream Health 

The Center for Earth and Environmental Science (CEES) at 
Indiana University‐Purdue University (IUPUI) continues to 
refine and focus its monitoring efforts. Starting with early 
studies in the Upper White River Watershed, and continuing 
into the Eagle Creek Watershed, the Center has sought to find 
the appropriate scale for monitoring the effects of land use, 
climate change, and conservation practices on water quality 
and stream health. Since 2006, the focus of most of the 
Center’s monitoring efforts have been in the School Branch 
Watershed, a subwatershed of the Eagle Creek Watershed, 
which is now the focus of a National Water Quality Initiative 
(NWQI) Watershed Project. As part of the larger NWQI effort, 
CEES is coordinating an edge‐of‐field (EOF) sampling project 
in collaboration with farmers Mike Starkey and Jack Maloney, 
as well as researchers from the Department of Earth Sciences 
at IUPUI, the Indiana Geological and Water Survey (IGWS), 
the United States Department of Agriculture (USDA) – Natural 
Resources Conservation Service (NRCS), and the United 
States Geological Survey (USGS). The EOF monitoring that 
began in early 2015, continuously evaluates surface and 
subsurface (tile drainage) water quality from paired drainage 
areas while switching the rate, form, placement, and timing of 
phosphorus fertilizer application in combination with no‐till, 
cover crops, and intensive phosphorus management practices. 
This work builds upon earlier monitoring of 11 stream sites in 
the larger Eagle Creek Watershed that were sampled by CEES 
from 2007 – 2012, as part of an Indiana Department of 
Environmental Management (IDEM) 319 Grant, and a 
bio‐swale monitoring project that is co‐located with one of the 
EOF monitoring sites. In 2021, the Center in partnership with 
NRCS and USGS, installed an additional EOF site to sample 
surface and subsurface water quality from a conventionally 
managed field near the current EOF sites. The new EOF 
location will allow real‐time comparison of both soil health 
and conventional tillage practices with water quality, stream 
health, and crop production. Project updates and details can be 
found at http://cees.iupui.edu/research/EOF.  

For more information: 
Pierre‐Andre Jacinthe 

Indiana University‐Purdue University (IUPUI) 
– Department of Earth Sciences, Professor; and 

Center for Earth and Environmental Science (CEES) at IUPUI,  
Director 

pjacinth@iupui.edu  

mailto:pjacinth@iupui.edu
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Hamilton County Health Department 
Water Quality Program 

The Hamilton County Health Department (HCHD) 
recreational surface water monitoring program began in 
2004. Since that time, it has grown to over 20 sites 
which are sampled monthly from April to October, 
during the recreational season. Surface water is 
collected from various rivers, lakes, and reservoirs 
where people recreate. These samples are tested for 
E. coli, monitored for temperature, and monitored for 
dissolved oxygen. HCHD also utilizes the Hoosier 
Riverwatch principles (www.hoosierriverwatch.com) to 
perform a variety of chemical and physical tests and to 
identify macroinvertebrates at two separate locations. 
The goal of the program is to monitor the overall health 
of these recreational waterways by utilizing a variety of 
water quality monitoring standards. HCHD has placed 
signage at each sample location to promote public 
awareness and direct individuals to the website for 
sampling results and educational materials. 

The regulatory program includes permitting and 
sampling of private water wells and permitting and 
inspections of public and semi-public swimming pools.  

For more information  
visit the website  

https://www.hamiltoncounty.in.gov/334/Recreation-Water-
Sampling-Program 

or  
email 

health@hamiltoncounty.in.gov. 

Figure 34.  
Summer interns for 
Hamilton County Health 
Department identifying 
macroinvertebrates 
while social distancing 
at Little Cicero Creek, 
Bishops Park, Cicero, 
Indiana (Photo by 
Morgan Bennett). 

Figure 35.  
Hamilton County Health 
Department signage at 
DePotters Bridge Park, 
Noblesville, Indiana 
(Photo by Morgan 
Bennett).  

Figure 36.  
Summer interns for  
Hamilton County 
Health Department 
surveying Cicero Creek 
downstream from 
Morse Reservoir 
Spillway, Noblesville, 
Indiana (Photo by 
Morgan Bennett).  

http://www.hoosierriverwatch.com/
https://www.hamiltoncounty.in.gov/334/Recreation-Water-Sampling-Program
https://www.hamiltoncounty.in.gov/334/Recreation-Water-Sampling-Program
mailto:health@hamiltoncounty.in.gov
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Indiana Department of 
Environmental Management 
(IDEM) – Watershed 
Assessment and Planning 
Branch 
Fixed Station  
Monitoring Program 

This program collects monthly water 
quality samples at 165 sites across the state 
to provide basic ambient water quality data 
for assessment of the major rivers of 
Indiana, Figure 37. Data support 
development of Total Maximum Daily 
Load (TMDL) reports, information to 
calibrate and verify waste load allocations 
for National Pollutant Discharge 
Elimination System (NPDES) permits, and 
to help determine long-term water quality 
trends. Monitoring at municipal drinking 
water intakes occurs at a subset of sites on 
Lake Michigan. Parameters collected 
include:  

1) General water chemistry, total metals 
with dissolved metals collected at a 
subset of 12 sites across the state that 
represent different ecoregions, and 
nutrients including dissolved reactive 
phosphorus at sites in the Western 
Lake Erie Basin;  

2) Field chemistry, E. coli, and ambient 
conditions notes; and  

3) Organics/pesticides at 
select sites and drinking 
water intakes.  

The Fixed Station Water Quality 
Monitoring Locator is online at: 
https://www.in.gov/idem/cleanw
ater/fixed-station-water-quality-
monitoring-locator/  

For more information: 
Kristen Arnold 

Indiana Department of Environmental 
Management (IDEM) –  

Watershed Assessment and 
Planning Branch 

karnold@idem.in.gov  

Figure 37.  
Map showing Indiana 
Department of 
Environmental 
Management’s 
(IDEM’s) fixed station 
monitoring locations.  

Indiana State Department of 
Agriculture (ISDA) 
Highlighting Indiana’s 
Commitment to Enhance Water 
Quality Through the Use of 
Major River and Lake Basins 
GIS Story Maps 

The Indiana State Department of 
Agriculture (ISDA) has developed 10 
different GIS Story Maps applications 
for the major river and lake basins in 
Indiana to showcase the efforts to 
enhance water quality as well as 
educate landowners (both rural and 
urban) about: local, state, and federal 
cost-share programs; educational 
opportunities; and rural and urban 

Figure 38.  
A screenshot of a GIS Story Map 
used to enhance education about 
Indiana State Department of 
Agriculture’s (ISDA’s) water 
quality projects. 

conservation practices. The story maps 
feature interactive maps which allow 
users to click on watersheds, on water 
monitoring locations along with links to 
water quality data, and educational sites 
to view pop-ups which provide detailed 
information about each basin, Figure 
38. Much of the water monitoring 
locations and data included on the story 
maps comes from information within 
the Indiana Water Monitoring 
Council’s (InWMC’s) Integrated Water 
Monitoring Network Optimization 
Taskforce White Paper titled An 
Assessment for Optimization of Water-
Quality Monitoring in Indiana, 2017. 
The Story maps also contain 
information about local watershed 
groups and organizations, the number 
of conservation practices in specific 
watersheds, nutrient load reductions 
from BMPs, and any active grants. The 
development and purpose of these GIS 
story maps is making Indiana’s nutrient 
reduction strategy more interactive. The 
story maps are available on the ISDA 
web site at: 
https://www.in.gov/isda/divisions/soil-
conservation/indiana-state-nutrient-
reduction-strategy/.  

For more information: 
Julie Harrold 

Indiana State Department of Agriculture 
(ISDA) 

jharrold@isda.in.gov

https://www.in.gov/idem/cleanwater/fixed-station-water-quality-monitoring-locator/
https://www.in.gov/idem/cleanwater/fixed-station-water-quality-monitoring-locator/
https://www.in.gov/idem/cleanwater/fixed-station-water-quality-monitoring-locator/
mailto:karnold@idem.in.gov
https://www.inwmc.net/wp-content/uploads/2017/02/OptimizationIAS07202017-.pdf
https://www.inwmc.net/wp-content/uploads/2017/02/OptimizationIAS07202017-.pdf
https://www.inwmc.net/wp-content/uploads/2017/02/OptimizationIAS07202017-.pdf
https://www.inwmc.net/resources/water-resource-issues/nutrients/
https://www.in.gov/isda/divisions/soil-conservation/indiana-state-nutrient-reduction-strategy/
https://www.in.gov/isda/divisions/soil-conservation/indiana-state-nutrient-reduction-strategy/
https://www.in.gov/isda/divisions/soil-conservation/indiana-state-nutrient-reduction-strategy/
mailto:jharrold@isda.in.gov
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Indiana Department of Health 
(IDOH) 
Private Well-Water  
Community of Practice 

The Indiana Department of Health (IDOH) 
provides direct support to communities and 
individuals with private water well concerns, 
providing staff from the Environmental 
Public Health Division to respond. 

Programs include community water quality 
monitoring during emergencies and disasters, 
providing sampling services and education 
for homeowners near coal ash impoundments, 
and working with communities impacted by 
hazard chemical releases. 

Our program has partnered with the Indiana 
Department of Environmental Management 
(IDEM) Office of Water Quality to increase 
awareness of arsenic in private water wells, 
including the addition of arsenic speciation 
and heavy metals analysis to the list of 
consumer available tests at the State Health 
Laboratories. The ISDH private well-water 
quality and testing website is: 
https://www.in.gov/health/eph/well-water-
quality-and-testing/.  

For more information: 
Andrew Pappas  

Indiana Department of Health (IDOH) 
apappas@isdh.in.gov  

Indiana University-
Purdue University 
Indianapolis (IUPUI) – 
Department of Earth 
Sciences 
The Impacts of  
Vegetation Restoration on 
Urban Stream Health 

Stream degradation due to 
urbanization is an increasing issue across the 
world to both the ecological systems that 
depend on streams and the human population 
live along the streams. The impacts of 
urbanization on local water quality have 
been studied in different regions. However, 
there are fewer studies evaluating the 
impacts of vegetation restoration on stream 
health in an urban setting. To evaluate the 
effects of urbanization on stream health and 
the impacts of vegetation restoration on 
stream health, Indiana University-Purdue 
University Indianapolis (IUPUI) Principles 
of Hydrology (GEOL-G430/G550) class 
students work with Reconnecting to Our 
Waterways (ROW) conducted stream 
monitoring at one (1) restoration site and one 
(1) control site along the Pogue’s Run in 
Marion County, Indiana in 2018, 2019 and 
2020. The same survey will be conducted in 
October 2021. The restoration site is in 
Spade Park (39.786079°, -86.128318°) and it 

went through vegetation 
restoration starting in 2016. 
The control site is near 
Harshman Middle School 
(39.780767°, -86.133356°) 
with no restoration activities 
performed, Figure 39. We 
quantified soil quality, 
vegetation characteristics 
and water quality using a 
variety of methods. The soil 
measurements included 
infiltration, hydraulic 
conductivity (using 
MiniDisk infiltrometer), 
bulk density, porosity, 
gravimetric water content,  

Figure 39.  
The restoration site 
and control site 
along the Pogue’s 
Run. 

Figure 40.  
The student led 
stream assessment 
in October 2019 and 
November 2020. 

heavy metal measurements 
(using handheld XRF). The 
vegetation characteristics were 
assessed following reach level 
assessment from the Center for 
Watershed Protection’s 
Unified Stream Assessment 
manual. The water quality 
parameters include water 
temperature, dissolve oxygen, 
pH, phosphate, nitrate, nitrite, 
and turbidity were collected 
following Hoosier Riverwatch 
methodology, Figure 40.  

Both locations seemed to have 
an overall poor physical 
quality and some chemical 
parameters are similar between 
the two sites. However, we 
also show measurable 
improvements in terms of site 
habitat, soil hydraulic 
conductivity and trace metal 
pollution between the restored 
section of Pogue’s Run and the 
control site. More frequent and 
longer-term monitoring is 
needed to fully understand the 
impacts of restoration on urban 
stream health. 

For more information: 
Lixin Wang 

Indiana University-Purdue 
University Indianapolis (IUPUI) –  
Department of Earth Sciences 

wang.iupui@gmail.com;  
and 

Kelly Brown 
Reconnecting to Our Waterways  

kelly@ourwaterways.org  

https://www.in.gov/health/eph/well-water-quality-and-testing/
https://www.in.gov/health/eph/well-water-quality-and-testing/
mailto:apappas@isdh.in.gov
mailto:wang.iupui@gmail.com
mailto:kelly@ourwaterways.org
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Lilly Center for Lakes & Streams 
at Grace College 
Sampling and Studies on  
Kosciusko County Lakes and Streams 

The Lilly Center for Lakes & Streams at Grace 
College (Lilly Center) has sampled and 
analyzed Kosciusko County’s waterways since 
2007, and as a result, the county’s lakes and 
streams are some of the best-studied in the state 
of Indiana. The Lilly Center’s research team, 
comprised of professional and undergraduate 
staff, samples 14 of the county’s major lakes 
weekly throughout the summer, Figure 41. 
They also sample 12 key streams on a bi‐weekly 
basis year‐round. The team maintains long-term 
stream sensors at these locations which collect 
hourly stream data and publish it for public 
access online. The Lilly Center gathers data on a 
range of chemical, physical, and biological 
characteristics including water temperature, 
clarity, dissolved oxygen content, nutrient 
content, algae populations, and cyanobacterial 
toxin levels. Water quality reports, special 
research results and educational blog posts are 
freely available on the Lilly Center’s website: 
lakes.grace.edu.  

The Lilly Center also engages in special 
research projects that focus on two‐way 
interactions between human activity and water 
quality. Among other projects in 2021, the Lilly 
Center is working with the United States 
Environmental Protection Agency (US EPA) as 
they assess the impact of lake water clarity on 
lakeside property values.  

The Lilly Center partners with other 
organizations that also focus on water quality in 
Kosciusko County, including City of Warsaw 
Stormwater Utility, The Watershed Foundation, 
Wawasee Area Conservancy Foundation, 
and the Kosciusko County Soil & Water 
Conservation District, and local lake 
associations in order to strengthen water 
literacy and water conservation efforts. 

For more information: 
Adrienne Daeger 

Lilly Center for Lakes & Streams 
daegera@grace.edu  

Figure 41.  
Undergraduate research team 
member Megan Harris takes 
oxygen, pH, conductivity, and 
temperature readings on the 
Tippecanoe lakes chain (Photo 
by Abigail Logan). 

Marion County Public Health Department 
(MCPHD) 
Water Quality Monitoring 

The Marion County Public Health Department (MCPHD) 
monitors the water quality of rivers and streams 
throughout the Indianapolis area. Surface water is sampled 
and tested for a variety of bacteria, physical, and chemical 
parameters. Macroinvertebrate sampling is also conducted 
at several sites, which helps determine the overall stream 
health. Most sampling sites are located near areas 
frequented for recreation, public water intakes, or 
combined sewer overflows that can discharge raw sewage 
into the streams. Sampling data for some sites date back to 
1995; current and historic sampling data can be found on 
the MCPHD website: http://marionhealth.org/surface-
water-program/. Permanent signs posted near some of the 
sampling sites promote the water quality data available on 
the website and provide a mechanism to educate the 
public about surface and groundwater quality (Figure 42). 

MCPHD also routinely samples and tests well-water from 
private residences so that threats to public health are 
identified, understood, and mitigated. Groundwater is 
tested for bacterial and chemical contamination by 
MCPHD’s Public Health Laboratory. Samples are taken 
as part of the well permit process, neighborhood 
groundwater assessments, and individual requests from 
residents. Residents are offered free water testing and then 
educated about their drinking water quality, water 
treatment options, general well maintenance, and the 
importance of regular testing. Details about the work 
MCPHD does is available at: 
http://marionhealth.org/programs/environmental-
health/water-quality-and-hazardous-materials-
management/.  

For more information: 
Gretchen Quirk 

Marion County Public Health Department (MCPHD) 
gquirk@marionhealth.org 

 

Figure 42.  
New informational 
sign posted near 
sampling site 
(Photo by Adam 
Rickert, MCPHD). 

https://lakes.grace.edu/
mailto:daegera@grace.edu
http://marionhealth.org/surface-water-program/
http://marionhealth.org/surface-water-program/
http://marionhealth.org/programs/environmental-health/water-quality-and-hazardous-materials-management/private-well-and-well-pump/
http://marionhealth.org/programs/environmental-health/water-quality-and-hazardous-materials-management/private-well-and-well-pump/
https://www.usgs.gov/special-topic/water-science-school/science/contamination-groundwater?qt-science_center_objects=0#qt-science_center_objects
http://marionhealth.org/programs/population-health/public-health-laboratory/
http://marionhealth.org/programs/environmental-health/water-quality-and-hazardous-materials-management/
http://marionhealth.org/programs/environmental-health/water-quality-and-hazardous-materials-management/
http://marionhealth.org/programs/environmental-health/water-quality-and-hazardous-materials-management/
mailto:gquirk@marionhealth.org
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The Nature Conservancy 
From Soil Health to  
Oxbow Biodiversity 

Often The Nature Conservancy does not monitor 
water quality but rely upon the robust data of others 
to help understand where improvements to water, 
and hence in-stream habitat, are needed. A recent 
example of this is a partnership with the United 
States Geological Survey (USGS) to conduct an 
analysis of existing water quality data in the Upper 
White River 
(https//pubs.er.usgs.gov/publication/sir20195119). 
Citizen’s Energy Group, the Indiana Department of 
Environmental Management (IDEM) and the 
Muncie Bureau of Water Quality contributed their 
long-term data sets to this work, which was funded 
by the Nina Mason Pulliam Charitable Trust. 
Understanding water quality trends is leading us to 
target soil health improvements in Delaware, Henry 
and Randolph counties. 

Our work in the Wabash River spans the watershed 
with work in the headwaters of the Upper White 
River intended to lower nutrient export to the lower 
Wabash and White River floodplains where we are 
working to understand water quality and fish use of 
oxbow lakes. Oxbow lakes are biodiversity hotspots 
in the floodplain, harboring a diversity of fish and 
birds, while also scrubbing flood waters of excess 
nutrients. Our oxbow lake monitoring program has 
generated a list of priority oxbows around which we 
are focusing our monitoring, research, and 
protection resources like Natural Resource 
Conservation Service (NRCS) wetland reserves 
easements. Oxbow lakes within Gibson, Knox, and 
Posey Counties are being looked at to provide better 
water quality and habitat outcomes for wildlife and 
the waters of the Wabash as they leave Indiana.  

For more information: 
Seth Harden 

Upper White River 
seth.harden@tnc.org  

and 
Brad Smith 

Lower Wabash River 
bsmith@tnc.org  

Purdue University –  
Lyles School of Engineering, Division 
of Environmental and Ecological 
Engineering 
Drinking Water Safety in Indiana and Beyond 

Since the before pandemic began, Purdue’s Center for 
Plumbing Safety has been assisting owners and 
tenants of buildings in and outside Indiana with 
drinking water safety. The team has been funded by 
the National Science Foundation and United States 
Environmental Protection Agency (US EPA) to help 
building-owners better understand chemical and 
microbiological safety. Water testing results at school, 
office, and institutional buildings revealed the 
presence of high levels of legionella, copper, and lead 
above safe drinking water limits. The team worked 
with building-owners to remove the contamination 
and make buildings safe again. Routine water use and 
faucet flushing was a low-cost, effective option for 
limiting water safety problems in many buildings. But, 
in some buildings in Indiana (school, office), copper 
levels frequently exceeded safe drinking water limits 
regardless. These incidents were associated with high 
alkalinity groundwater (common to Indiana) and the 
presence of copper plumbing pipes. Copper leached to 
unsafe levels from the plumbing within one-day (1-
day), therefore repeated flushing of copper 
contaminated water from buildings was not practical. 
In-building treatment was recommended. Statewide 
testing of building drinking water for copper and lead, 
as a condition of an occupancy permit before 
buildings are placed in service, should be considered. 

Purdue’s Center for Plumbing Safety’s website is 
https://engineering.purdue.edu/PlumbingSafety.  

For more information: 
Andrew Whelton 

Purdue University – 
Lyles School of Engineering,  

Division of Environmental and Ecological Engineering 
awhelton@purdue.edu  

mailto:seth.harden@tnc.org
mailto:bsmith@tnc.org
https://engineering.purdue.edu/PlumbingSafety
mailto:awhelton@purdue.edu
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Considerations about the Infrastructure 
Funding to Limit Water Pollution 

As infrastructure funding flows into Indiana 
many water and sewer pipes will be repaired to 
prevent water pollution. A widely popular 
outdoor plastic pipe manufacturing process, 
called cured in place pipe or CIPP, is expected to 
be considered by communities statewide. This 
construction practice repairs buried sewer pipes 
without having to excavate and shutdown roads 
for long time periods (Figure 43). But, the plastic 
manufacturing waste is sometimes discharged 
into nearby schools, offices, daycare centers and 
homes, prompting illnesses. In 2021, Purdue 
University researchers published a study to 
support emergency responders and public health 
officials who find themselves responding to these 
illness events. The study was funded by the  

National Institute of Environmental Health Sciences, National 
Science Foundation, and Purdue University. Results showed 
that:  
a)  more than 136 exposure events due to CIPP installations 

have been reported,  
b) contractors sometimes blew out water seals from sinks and 

toilets in nearby buildings prompting chemical entry into 
the building,  

c) some modeling simulations showed that indoor styrene 
levels exceeded immediately dangerous to life and health 
styrene levels, and  

d) exposed persons should evacuate their building and seek 
medical assistance.  

Preventing water pollution can likely be done without 
endangering human health and the environment if appropriate 
controls were implemented. Infrastructure owners should 
require this waste to be captured or avoided altogether. A free 
online copy of the study can be found here: 

https://doi.org/10.1016/j.jhaz
mat.2021.126832 

For more information: 
Andrew Whelton 

Purdue University – 
Lyles School of Engineering,  

Division of Environmental and 
Ecological Engineering 
awhelton@purdue.edu  

Figure 43.  
Diagram of emissions typical of a 
CIPP installation to reduce water 
pollution. (Top) steam or hot water 
is injected in the upstream portion 
of the uncured resin tube. 
Chemicals are emitted from the 
uncured resin tube into the host 
pipe and the space between the 
resin tube and host pipe. Some 
chemicals can exit buried 
infrastructure through nearby 
manholes and pipes. The process 
for installing sanitary sewer pipe 
CIPP is similar to that required for 
stormwater pipe CIPP, including 
chemical emission points. (bottom) 
A chemical plume is emitted from a 
manhole in a residential area. 
Source: 
https://doi.org/10.1021/acs.estlett.7
b00237. 

https://doi.org/10.1016/j.jhazmat.2021.126832
https://doi.org/10.1016/j.jhazmat.2021.126832
mailto:awhelton@purdue.edu
https://doi.org/10.1021/acs.estlett.7b00237
https://doi.org/10.1021/acs.estlett.7b00237
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United States Department of 
Agriculture (USDA) –  
Agricultural Research Service (ARS) 
National Soil Erosion  
Research Laboratory (NSERL) 

Federal laboratory devoted to research, 
monitoring, and modeling efforts on conservation 
of soil and water resources within the United 
States. Major past efforts by this research group 
include development of the Universal Soil Loss 
Equation (USLE), and development of erosion 
research methods and equipment such as rainfall 
simulators and laser topographic scanners. 
Expanded efforts in the past 20 years include water 
quality monitoring and modeling, particularly in 
the Western Lake Erie Basin, and numerous water 
monitoring stations in DeKalb County, Indiana 
examining nutrient and pesticide losses from 
surface and subsurface flows, and innovative 
pollutant control methodologies. Monitoring 
efforts in the St. Joseph River Watershed in 
Northeastern Indiana are also part of the national 
United States Department of Agriculture’s 
(USDA’s) Conservation Effects 
Assessment Project (CEAP). Real-
time monitoring information for 
the sites is available at: 
http://amarillo.nserl.purdue.edu. 
Modeling efforts include 
development and implementation 
of the Water Erosion Prediction 
Project (WEPP) model by the 
United States Department of 
Agriculture (USDA) – Natural 
Resources Conservation Service 
(NRCS). National Soil Erosion 
Research Laboratory (NSERL) 
research information and software 
is available via our main website at 
https://www.ars.usda.gov/midwest
-area/west-lafayette-in/national-
soil-erosion-research/. 

For more information: 
Dennis Flanagan 

United States Department of Agriculture 
(USDA) 

Agricultural Research Service (ARS) 
Dennis.Flanagan@usda.gov  

Figure 44.  
The USDA-ARS 
National Soil Erosion 
Research Laboratory 
on the campus of 
Purdue University in 
West Lafayette, 
Indiana. 

Figure 45.  
Monitoring data 
available at 
http://amarillo.nserl.
purdue.edu. 

Figure 46. 
NSERL monitoring sites in 
northeastern Indiana, in the 
Upper Cedar Creek 
Watershed, a subcatchment 
of the St. Joseph River 
Watershed. 

http://amarillo.nserl.purdue.edu/
https://www.ars.usda.gov/midwest-area/west-lafayette-in/national-soil-erosion-research/
https://www.ars.usda.gov/midwest-area/west-lafayette-in/national-soil-erosion-research/
https://www.ars.usda.gov/midwest-area/west-lafayette-in/national-soil-erosion-research/
mailto:Dennis.Flanagan@usda.gov
http://amarillo.nserl.purdue.edu/
http://amarillo.nserl.purdue.edu/
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United States Geological Survey (USGS) – 
Ohio-Kentucky-Indiana Water Science 
Center 
Green Infrastructure Evaluation at Gary City Hall 

In collaboration with the City of Gary and the Great Lakes 
Restoration Initiative, the United States Geological Survey 
(USGS) is studying the effects of green infrastructure on 
stormwater reduction and retention of deicer compounds, 
Figure 47. During 2016 – 2021, the USGS installed and 
monitored hydrologic variables from a network of 
groundwater observation-wells, soil moisture sites, storm 
sewers, flumes, and a weather station, Figure 48 and Figure 
49. Data collected at these sites will be used to help 
understand the effects of a rain garden and other green 
infrastructure installations at Gary City Hall on storm and 
meltwater discharges to the combined sewer. The physical and 
chemical properties of soils in the rain garden were measured 
to assess rain garden sustainability. Continuous specific 
conductance and concentrations of chloride in runoff and 
groundwater were measured to assess the fate of deicer 
compounds applied at the site. More information on the 
project can be found at the Upper Midwest Water Science 
Center website: https://www.usgs.gov/centers/umid-
water/science/assessing-stormwater-reduction-using-green-
infrastructure-gary-city-hall?qt-science_center_objects=0#qt-
science_center_objects.  

For more information: 
Randy Bayless 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

ebayless@usgs.gov  

Figure 47.  
The Gary City Hall 
parking area and rain 
garden, Gary, Indiana. 

Super Gages Monitor Continuous Water Quality at 
Streamflow Gages 

The United States Geological Survey (USGS) operates 14 Super 
Gage sites in Indiana, cooperating with a variety of 
organizations. These super gages provide publicly available near 
real-time water quality data ( https://www.usgs.gov/centers/oki-
water/science/super-gage-network?qt-
science_center_objects=0#qt-science_center_objects). Super 
gage sites often include streamflow, operation of continuous 
water quality monitors, discrete water quality sampling, and 
surrogate modeling of constituents not easily measured in real-
time. Estimates of concentrations and loads for suspended 
sediment, total nitrogen, and/or total phosphorus are available 
for sites where surrogate models have been deployed 
( https://nrtwq.usgs.gov/in/). The continuous, and publicly 
available data provided by the super gage network:  
1) highlight 15-minute, daily, and event driven fluctuations;  
2) provide richer data sets for understanding relations between 

water quality, hydrology, geology, and land use; and  
3) promote more information for effective resource 

management. 

For more information: 
Aubrey Bunch 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

aurbunch@usgs.gov  

Figure 48.  
United States Geological Survey 
(USGS) hydrologic technicians 
collecting water samples at Gary 
City Hall rain garden. 

Figure 49.  
United States Geological Survey 
(USGS) hydrologic technicians 
servicing sensors at Gary City 
Hall rain garden.

https://www.usgs.gov/centers/umid-water/science/assessing-stormwater-reduction-using-green-infrastructure-gary-city-hall?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/umid-water/science/assessing-stormwater-reduction-using-green-infrastructure-gary-city-hall?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/umid-water/science/assessing-stormwater-reduction-using-green-infrastructure-gary-city-hall?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/umid-water/science/assessing-stormwater-reduction-using-green-infrastructure-gary-city-hall?qt-science_center_objects=0#qt-science_center_objects
mailto:ebayless@usgs.gov
https://www.usgs.gov/centers/oki-water/science/super-gage-network?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/oki-water/science/super-gage-network?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/oki-water/science/super-gage-network?qt-science_center_objects=0#qt-science_center_objects
https://nrtwq.usgs.gov/in/
mailto:aurbunch@usgs.gov
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Monitoring Water Quality in the 
St. Mary’s Watershed 

Sites were installed at the St. Mary’s River 
near Fort Wayne and the Maumee River at 
New Haven to collect water quality samples 
and measure stream discharge. Nutrient and 
sediment sample data will be entered into the 
United States Geological Survey (USGS) 
National Water Information System (NWIS) 
database and will be available for review and 
retrieval through NWISWeb at: 
https://waterdata.usgs.gov/monitoring-
location/04182000/#parameterCode=00065
&period=P7D and 
https://waterdata.usgs.gov/monitoring-
location/04183000/#parameterCode=00065
&period=P7D.  

The St. Mary’s station was chosen to 
quantify nutrient and sediment loads from 
major tributaries of the Maumee River as an 
addition to the existing Western Lake Erie 
basin monitoring network. The site is also an 
Indiana Department of Environmental 
Management (IDEM) Fixed Network 
sampling site, which will minimize cost and 
allow trends analysis using historical data. 

Samples will be collected for nutrients and 
sediment by use of an automatic pumping 
sampler during 5 – 8 events each year, with 
4 – 6 samples collected per event (20 – 48 
samples in all). The pumping sampler will be 
set up to collect samples during specific 
events and will be triggered by the rise and 
fall of the stream. Data from the sampling 
and streamflow gage will be used to compute 
daily loads to the watershed. 

For more information: 
Edward Dobrowolski 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

edobrowo@usgs.gov 

Edge-of-Field Monitoring in  
Black Creek Watershed, Northeastern Indiana 

The United States Geological Survey (USGS), in cooperation 
with the Great Lakes Restoration Initiative (GLRI), is 
monitoring water quality of storm runoff from crop fields, 
subsurface tile drains, groundwater, and streamflow in the 
Black Creek Watershed near Harlan, Indiana. Black Creek is 
a subwatershed of the Maumee River and is being studied to 
further understand the complex processes involved with 
nutrient loading of the Western Lake Erie basin. 

This study will provide GLRI with data from intensive water 
quality sampling to evaluate the effects of best management 
conservation plans on nutrient and suspended sediment loads 
in baseflow and storm runoff in the watershed. Water quality 
data collected by USGS will also be used in a model to 
evaluate the effectiveness of best management plans in 
reducing nutrient and sediment loading into the Lake Erie 
drainage basin.  

These crop fields are also included as part of a greenhouse gas 
and carbon emissions supplemental study in cooperation with 
Indiana University-Purdue University Indianapolis (IUPUI) 
researchers.  

Additional USGS Edge-of-Field information may be found at 
the following websites: 

• Ohio-Kentucky-Indiana Water Science Center Edge-of-
Field Monitoring https://www.usgs.gov/centers/oki-
water/science/edge-field-monitoring-black-creek-
watershed, 

• Upper Midwest Water Science Center Edge-of-Field 
Monitoring https://www.usgs.gov/centers/umid-
water/science/edge-field-monitoring,  

• USGS Edge-of-Field StoryMap 
http://wim.usgs.gov/geonarrative/glri-eof/. 

For more information: 
Edward Dobrowolski 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center  

edobrowo@usgs.gov  

http://stmaryswatershed.com/
https://waterdata.usgs.gov/monitoring-location/04182000/#parameterCode=00065&period=P7D
https://waterdata.usgs.gov/monitoring-location/04182000/#parameterCode=00065&period=P7D
https://waterdata.usgs.gov/monitoring-location/04182000/#parameterCode=00065&period=P7D
https://waterdata.usgs.gov/monitoring-location/04183000/#parameterCode=00065&period=P7D
https://waterdata.usgs.gov/monitoring-location/04183000/#parameterCode=00065&period=P7D
https://waterdata.usgs.gov/monitoring-location/04183000/#parameterCode=00065&period=P7D
https://www.in.gov/idem/cleanwater/2338.htm
https://www.in.gov/idem/cleanwater/2338.htm
https://www.in.gov/idem/cleanwater/2338.htm
mailto:edobrowo@usgs.gov
https://www.usgs.gov/centers/oki-water/science/edge-field-monitoring-black-creek-watershed
https://www.usgs.gov/centers/oki-water/science/edge-field-monitoring-black-creek-watershed
https://www.usgs.gov/centers/oki-water/science/edge-field-monitoring-black-creek-watershed
https://www.usgs.gov/centers/umid-water/science/edge-field-monitoring,
https://www.usgs.gov/centers/umid-water/science/edge-field-monitoring,
http://wim.usgs.gov/geonarrative/glri-eof/
mailto:edobrowo@usgs.gov
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Hydrology, Water Quality, and Ecology of 
the School Branch Watershed 

School Branch in Hendricks County, Indiana, is a 
small stream with a variety of agricultural and 
suburban land use nested in the Eagle Creek 
Watershed west of Indianapolis, Indiana. The 
School Branch Watershed has become the focus of 
a collaborative partnership of federal, state, and 
local agencies, a university research center, and 
agricultural producers to understand the effects of 
land use and management practices on water 
quality and water quantity in the watershed. The 
United States Geological Survey (USGS) in 
collaboration with the Indiana Department of 
Environmental Management (IDEM) and the 
United States Department of Agriculture (USDA) – 
Natural Resources Conservation Service (NRCS), 
are working on a variety of projects to help better 
understand how land use practices in the watershed 
influence hydrology, water quality, and ecology of 
the stream. The United States Geological Survey 
(USGS) started work in the watershed in 2015 and 
currently operates 2 super gages along School 
Branch that collect stream flow and continuous 
water quality measurements of dissolved oxygen, 
pH, temperature, specific conductance, turbidity, 
nitrate, and orthophosphate year-round. Additional 
efforts included using passive samplers to identify 
wastewater indicators, ecological sampling, 
sampling for nutrients, sediment, major ions, and 
stable isotopes, and using nested groundwater 
monitoring stations at County Road 750 North to 
determine if any hydrologic connections exist 
between the groundwater and surface water. A 
synoptic study of the subsurface tiles drains has 
also been done in the study area to help better 
understand the variability and contribution of 
nutrients and E. coli from tile drains. In the summer 
of 2020, a pilot study on microbial source tracking 
was started, to help determine the source of E. coli 
in the watershed. 

For more information: 
Aubrey Bunch 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

aurbunch@usgs.gov 

 

Figure 50.  
A flowing agricultural tile 
drain at School Branch, 
Hendricks County, 
Indiana (Photo by Aubrey 
Bunch, United States 
Geological Survey 
(USGS)). 

Figure 51.  
Dawn McCausland, 
United States Geological 
Survey (USGS), collects 
water sample from 
agricultural drainage tile in 
the School Branch 
Watershed. 

Figure 52.  
Dawn McCausland, 
United States Geological 
Survey (USGS), collects a 
water sample from School 
Branch. 

mailto:aurbunch@usgs.gov
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University of Notre Dame – 
Department of Biological Sciences 
Preventing Nutrient Loss from Indiana Farms 
with Watershed-Scale Pairing of Cover Crops 
and the Two-Stage Ditch 

Annual Update: Since 2015, the Indiana Watershed 
Initiative Regional Conservation Partnership Program 
(IWI RCPP) has documented the water quality and 
soil health benefits of watershed-scale implementation 
of winter cover crops and the two-stage ditch in two 
Indiana watersheds (Shatto Ditch in Kosciusko 
County and Kirkpatrick Ditch in Jasper County, 
Indiana). Our goal is to document the effects of these 
two important conservation practices at annual, 
seasonal, and storm-event temporal scales, and to 
evaluate sustainability of these practices in a manner 
that is meaningful to farmers, managers, and 
researchers.  

Sampling: We quantify nutrient loss from fields 
through subsurface tile drains and nutrient export from 
each watershed.  

Parameters (and Sampling Frequency):  
• real-time sensors (every 30 minutes): continuous 

stream flow, nitrate, turbidity, dissolved oxygen, 
conductivity, pH  

• water grab samples (every 2 weeks): 
instantaneous tile drain flow, nitrate, ammonium, 
soluble phosphorus, dissolved organic carbon, 
and dissolved silica 

• soil (twice yearly, Fall/Spring): organic matter, 
pH, nitrate, ammonium, water extractable 
phosphorus, Mehlich-3 phosphorus, aluminum, 
iron, CEC 

Duration: 2015 – present 

More details on the project can be found at: 
https://www.indianawatershedinitiative.com/. 

For more information: 
Jennifer Tank 

University of Notre Dame –  
Department of Biological Sciences 

tank1@nd.edu 

Figure 53.  
Eddie Kostelnik at 
Portage, Indiana, Lake 
Michigan shoreline 
(Photo by Jon 
Hendricks, Valparaiso 
University).  

Valparaiso University –  
Department of Chemistry 
Quantifying Microplastics in Indiana’s  
Lake Michigan Watershed and  
Submerged Aquatic Vegetation  

Synthetic microfibers are a class of microplastics 
most prevalent in surface waters. A main source of 
these pollutants is wastewater treatment plants 
which discharge into surface waters, including those 
that flow into Lake Michigan. Microplastics can 
settle into aquatic sediment or exist for lengths of 
time in the swash zone of the lakes; they can be 
ingested by organisms or concentrated in algae or 
other lake plankton, among other possibilities. As 
part of a larger Great Lakes study of the growth and 
senescence (i.e., gradual deterioration of functional 
characteristics) of submerged aquatic vegetation 
(SAV), the loads of synthetic microfibers in the 
SAV have been determined from Lake Michigan 
samples collected during the summer months of 
2018, 2019, and 2020; and from various samples 
collected in the watershed and along the shoreline in 
Northwest Indiana, Figure 53. In order to 
effectively address microplastics pollution, a 
complete understanding of the distribution and fate 
of these pollutants is needed; this project is working 
toward that goal. 

The project team members include Julie Peller, 
Valparaiso University; and Meredith Nevers, 
Murulee Byappanahalli, and Mary Anne Evans, 
United States Geological Survey (USGS) – Great 
Lakes Science Center. 

For more information: 
Julie Peller 

Valparaiso University – 
Department of Chemistry 

Principal Investigator 
julie.peller@valpo.edu 

https://www.indianawatershedinitiative.com/
mailto:tank1@nd.edu
mailto:julie.peller@valpo.edu
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Wabash River Enhancement 
Corporation (WREC) 
Tippecanoe County –  
Wabash Sampling Blitz 

The Wabash Sampling Blitz is a biannual 
event in which volunteer citizen 
scientists collect in-stream data to learn 
about water quality. This event takes 
place in the Region of the Great Bend of 
the Wabash River Watershed and the 
Wildcat Creek Watershed. Volunteers 
measure temperature, transparency, 
nutrient levels, and collect samples to be 
analyzed in a laboratory at almost 200 
stream and river sites each spring and 
fall.  

This region-wide monitoring effort 
educates the general public on water 
quality issues in their communities 
through hands-on, boots-muddy 
experiences. Participants see first-hand 
the different physical properties in a 
wooded stream versus an agricultural 
ditch versus an urban area. Data can be 
used to identify issues and problem areas 
in the watershed. Collected data is 
mapped using GIS and made available to 
the public on Wabash River 
Enhancement Corporation’s website for 
broad watershed wide education: 
http://www.wabashriver.net/wabash-
sampling-blitz. 

For more information: 
Amy Krzton-Presson 

Wabash River Enhancement Corporation 
akrztonpresson@tippecanoe.in.gov 

 

Figure 54.  
Map of sites 
sampled during 
the Wabash 
River Sampling 
Blitz. 

Figure 55.  
Citizen 
scientists using 
test strips to 
measure 
nutrient levels in 
their water 
samples (Photo 
taken in 2017). 

http://www.wabashriver.net/wabash-sampling-blitz
http://www.wabashriver.net/wabash-sampling-blitz
mailto:akrztonpresson@tippecanoe.in.gov
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White River Alliance (WRA) 
River Assessment Field Teams 
(RAFT) Program 

The White River Alliance (WRA) has 
launched an advanced citizen science 
program, River Assessment Field Teams 
(RAFT), to strategically assess water 
quality in the Upper White River 
Watershed. This volunteer monitoring 
program collects high quality data to 
help fill agency data gaps, tease out 
pollution hot spots, and measure trends 
over time. RAFT also helps inform and 
direct the WRA educational and cost-
share resources and other regional 
projects and programs. RAFT’s 48 
sampling sites are strategically located 
on tributaries of the White River in 
Marion and Hamilton Counties that are 
not currently monitored by agency 
partners. Using procedures approved by 
Indiana Department of Environmental 
Management (IDEM) and aligned with 
External Data Framework protocols, 
RAFT measures conductivity, dissolved 
oxygen (DO), nitrate, nitrite, 
orthophosphate, pH, temperature, 
transparency, flow, land use, riparian 
vegetation, stream shape, substrate, and 
E. coli. Sampling occurs at least 
monthly, but the number of sites 
sampled each month varies based 
on volunteer engagement levels. 
RAFT aims to sample each of the 
48 sites at least 4 times a year. 
The project website is: 
https://thewhiteriveralliance.org/
programs/river- assessment-field-
team-raft/.  

For more information: 
Amy Krzton-Presson 

Wabash River Enhancement 
Corporation 

akrztonpresson@tippecanoe.in.gov 

 

Figure 56.  
White River, Marion 
County. Volunteer 
using a handheld 
meter (Photo by 
Kelly Brown).  

 

Figure 57.  
Shoemaker Ditch, 
Hamilton County. 
Volunteers filling 
transparency tube 
(Photo by Kelly 
Brown).  
 

Figure 58.  
Map of River 
Assessment Field 
Teams (RAFT) 2021 
sampling sites. 

Figure 59.  
Thompson Run, 
Marion County. 
Volunteers taking  
grab sample 
(Photo by  
Kelly Brown). 

https://thewhiteriveralliance.org/programs/river-%20assessment-field-team-raft/
https://thewhiteriveralliance.org/programs/river-%20assessment-field-team-raft/
https://thewhiteriveralliance.org/programs/river-%20assessment-field-team-raft/
mailto:akrztonpresson@tippecanoe.in.gov
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Figure 60.  
Map displaying water 
planning and 
preparedness locations in 
Indiana  
(Map by Sally Letsinger).
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Indiana Department of Natural 
Resources (IDNR) –  
Division of Water (DOW) 
Water Awareness Task Team 
Indiana’s Water Shortage Plan 

In 2021 the Water Awareness Task Team (WATT) 
was created within the Indiana Department of Natural 
Resources (IDNR) – Division of Water (DOW) as a 
multi-disciplinary effort to develop innovative 
products and services related to water resource 
management. Emphasis will be on observed and 
anticipated inter-seasonal changes in regional water 
availability that impact residential, municipal, 
commercial, agricultural, and industrial stakeholders.  

Initial activities of WATT focused on a series of 
awareness activities to increase the understanding of 
water supply and demand in Indiana. These activities 
include Lake Level Citizen Science monitoring, inter-
agency revision of the State Water Shortage Plan, and 
an overall improvement in products and services. The 
2021 – 2022 focus will be on developing tailored 
products and services based on the needs of the 
primary stakeholder communities such as water 
utilities and agriculture.  

Based on stakeholder surveys, WATT Staff 
implemented key technologies to facilitate adaptive 
and proactive water management strategies by 
developing video and interactive map applications 
targeted to meet identified needs of key stakeholder 
groups. Recent activity involved the launch of a new 
www.IN.gov/Drought webpage utilizing an ESRI-
generated multi-resource dashboard. Linked to that 
webpage is a water availability dashboard to allow the 
public to access water resource data and 
accompanying staff insights on impacts for at-a-glance 
decision-making.  

The Indiana Water Shortage Plan can be accessed at: 
https://www.in.gov/dnr/water/water-availability-use-
rights/indianas-water-shortage-plan/ 

For more information: 
David J. Smith 

Indiana Department of Natural Resources (IDNR)  
DavSmith1@dnr.IN.gov 

Indiana Finance Authority 
Central Indiana Water Study 

The Indiana Finance Authority (IFA), in 
cooperation with INTERA Geoscience and 
Engineering Solutions, the United States 
Geological Survey (USGS), the Indiana 
Department of Natural Resources (IDNR), the 
Indiana Geological and Water Survey (IGWS), 
and Empower Results, evaluated water 
availability and future demands in Central 
Indiana (Marion and the surrounding 8 
counties). Along with the assessment of 
current and projected water resources, this 
project includes upgrading surface and 
groundwater monitoring networks in Central 
Indiana to fill data gaps. Hydrologic 
calculations forecasting changes in water use 
and availability through 2070 considered water 
use data, projected changes in population and 
economic growth, hydrologic information, and 
climate-change scenarios. Assessment of 
existing and projected water infrastructure 
needs, as well as recommendations for a range 
of solutions, are presented in the detailed 
reports. The results provide utilities and other 
stakeholders with the information required to 
manage existing resources and plan for future 
demands.  

The results of the Central Indiana Water Study 
are publicly available at: 
https://www.in.gov/ifa/regional-water-
studies/central-indiana-water-study/.  

For more information: 
Sarah Hudson 

Indiana Finance Authority (IFA) –  
Water Resources and  

Infrastructure Planning Program 
Director  

sahudson@ifa.in.gov 

 

http://www.in.gov/Drought
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fprotect2.fireeye.com%2Fv1%2Furl%3Fk%3Dbfc688b8-e05db1aa-bfc2c1b8-86b2e136ff17-20f22df45dc4b08d%26q%3D1%26e%3Dcbdd76fe-12df-4ac5-87f3-21e3e52f4465%26u%3Dhttps%253A%252F%252Fgcc02.safelinks.protection.outlook.com%252F%253Furl%253Dhttps%25253A%25252F%25252Fwww.in.gov%25252Fdnr%25252Fwater%25252Fwater-availability-use-rights%25252Findianas-water-shortage-plan%25252F%2526data%253D04%25257C01%25257Cebayless%252540usgs.gov%25257C725e160bf2a24b9033b008d960b3186b%25257C0693b5ba4b184d7b9341f32f400a5494%25257C0%25257C0%25257C637647144621802526%25257CUnknown%25257CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%25253D%25257C1000%2526sdata%253DrQL5vJaYjXzjZyCNTtzPvC78KLNNDVxGQuLHt0MkOAE%25253D%2526reserved%253D0&data=04%7C01%7Cebayless%40usgs.gov%7C45eaa968ce384515f5a308d9796bf740%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637674326892819014%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=2Pdz%2BfxxTFajdTvIsaZEu5CKZPmp6w%2BKoWy%2BFPMoVko%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fprotect2.fireeye.com%2Fv1%2Furl%3Fk%3Dbfc688b8-e05db1aa-bfc2c1b8-86b2e136ff17-20f22df45dc4b08d%26q%3D1%26e%3Dcbdd76fe-12df-4ac5-87f3-21e3e52f4465%26u%3Dhttps%253A%252F%252Fgcc02.safelinks.protection.outlook.com%252F%253Furl%253Dhttps%25253A%25252F%25252Fwww.in.gov%25252Fdnr%25252Fwater%25252Fwater-availability-use-rights%25252Findianas-water-shortage-plan%25252F%2526data%253D04%25257C01%25257Cebayless%252540usgs.gov%25257C725e160bf2a24b9033b008d960b3186b%25257C0693b5ba4b184d7b9341f32f400a5494%25257C0%25257C0%25257C637647144621802526%25257CUnknown%25257CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%25253D%25257C1000%2526sdata%253DrQL5vJaYjXzjZyCNTtzPvC78KLNNDVxGQuLHt0MkOAE%25253D%2526reserved%253D0&data=04%7C01%7Cebayless%40usgs.gov%7C45eaa968ce384515f5a308d9796bf740%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637674326892819014%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=2Pdz%2BfxxTFajdTvIsaZEu5CKZPmp6w%2BKoWy%2BFPMoVko%3D&reserved=0
https://www.in.gov/ifa/regional-water-studies/central-indiana-water-study/
https://www.in.gov/ifa/regional-water-studies/central-indiana-water-study/
mailto:sahudson@ifa.in.gov
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National Oceanic and Atmospheric 
Administration (NOAA) – National Integrated 
Drought Information System (NIDIS) 
Midwest Drought Early Warning System 

Water is a valuable and normally abundant resource across 
Indiana. However, extended periods of dry weather, often 
accompanied by summer heat waves, lead to periodic droughts 
that create adverse economic, environmental, and public health 
impacts. Improved monitoring, analysis, and communication of 
this information can provide early indication of developing 
drought conditions, enabling managers in water sensitive sectors 
to be proactive as the threat of a water shortage grows. 

To advance drought science and preparedness across the United 
States, the National Integrated Drought Information System 
(NIDIS) was authorized by Congress in 2006 and reauthorized 
in 2014 and 2018 with an interagency mandate to develop a 
national drought early warning system (DEWS). NIDIS is 
working toward this goal by developing a network of regional 
DEWS, which includes a Midwest DEWS that was launched in 
2016. Stakeholders from Indiana and the other states in the 
Midwest have been working with NIDIS to identify priorities 
and activities to advance drought early warning in the region. 
One of the priorities of the Midwest DEWS is to enhance 
drought observations and data availability, which includes not 
only increasing the number of observations (e.g., soil moisture, 
groundwater, precipitation), but also increasing the availability 
and ease of obtaining this data to aid in decision making for 
stakeholders and sectors across the region.  

NIDIS is also the lead sponsor of the National Coordinated Soil 
Moisture Monitoring Network (NCSMMN), a multi-agency, 
multi-institutional initiative to integrate soil moisture data from 
around the country and to capitalize on its transformative 
potential for a wide range of applications across sectors of the 
economy. The NCSMMN aims to deliver high quality, easy-to-
understand soil moisture products and tools to support better 
hazard early warning systems; reduce risks from hazards such as 
drought, flood, and fire; improve crop production and resilience; 
and improve characterization of water-budgets and climate 
models. The project website is: 
https://drought.gov/dews/midwest.  

For more information  
Molly Woloszyn 

National Oceanic and Atmospheric Administration (NOAA) 
molly.woloszyn@noaa.gov 

United States Geological Survey 
(USGS) –Ohio-Kentucky-Indiana 
Water Science Center 
Estimated Water Use in Indiana 

The United States Geological Survey (USGS), as 
directed by Congress, has estimated water use in the 
United States every 5 years since 1950 
(https://waterdata.usgs.gov/in/nwis/water_use/). 
Most of the estimates in recent compilations are 
based on data reported to the Indiana Department of 
Natural Resources (IDNR) – Water Rights and Use 
Program as part of the Significant Water Withdrawal 
Facility Registration Program 
(http://www.in.gov/dnr/water/4841.htm) mandated 
by Indiana Water Resource Management Act of 
1983 (IC 14-25-7-15). Sectors of estimated water 
use compiled nationally include public supply, 
domestic, industrial, mining, thermoelectric power, 
irrigation, livestock, and aquaculture. Data for 
Indiana aggregated by county, HUC8, and aquifer 
are estimated annually. Ongoing long-term national 
collection of water use data facilitates identification 
of trends in water availability and use, the most 
recent report titled Estimated Use of Water in the 
United States in 2015 is available at: 
https://pubs.er.usgs.gov/publication/cir1441.  

Indiana has had among the largest withdrawals for 
self-supplied industrial use (water supplies that are 
specifically installed and used for fabrication, 
processing, washing, and cooling) in the United 
States in recent national compilations. An estimated 
4.9 million Hoosiers depended on public supplies 
(e.g., municipal or city water) for domestic water use 
in 2015 (the remaining 6.6 million Hoosiers depend 
on self-supplied water (e.g., private water wells) or 
purchased/delivered water).  

For more information: 
Gary Martin 

United States Geological Survey (USGS) –  
Ohio-Kentucky-Indiana Water Science Center 

grmartin@usgs.gov

https://drought.gov/dews/midwest
mailto:molly.woloszyn@noaa.gov
https://waterdata.usgs.gov/in/nwis/water_use/
http://www.in.gov/dnr/water/4841.htm
http://iga.in.gov/legislative/laws/2020/ic/titles/014/#14-25-7-15
https://pubs.er.usgs.gov/publication/cir1441
mailto:grmartin@usgs.gov


 

Indiana Water Report 2021 Page 57 Index by Organization 

Index by Organization  
B 

Biomonitor, Inc., 16 

C 

Center for Earth and Environmental Science (CEES) at 
Indiana University-Purdue University Indianapolis 
(IUPUI), 40, See also Indiana University-Purdue 
University Indianapolis (IUPUI) 

City of Elkhart, 17 

H 

Hamilton County Health Department, 41 

Hoosier Environmental Council, 23 

I 

Indiana Department of Environmental Management 
(IDEM), 21, 23, 30, 43, 50 

Drinking Water Branch, 24 
Watershed Assessment and Planning Branch, 18, 19, 33, 42 

Indiana Department of Health (IDOH), 19, 24, 43 

Indiana Department of Natural Resources (IDNR), 19, 
30, 37, 38 

Division of Fish and Wildlife, 19 
Division of Water (DOW), 25, 26, 33, 55 

Indiana Finance Authority, 55 

Indiana Geological and Water Survey (IGWS), 25, 27, 28, 
40 

Indiana State Department of Agriculture (ISDA), 42 

Indiana University – Department of Geography, 29 

Indiana University-Purdue University Indianapolis 
(IUPUI), 49, See also Center for Earth and 
Environmental Science (CEES) at Indiana University-
Purdue University Indianapolis (IUPUI) 

Department of Earth Sciences, 43 
L 

Lilly Center for Lakes & Streams at Grace College, 44 

M 

Marion County Public Health Department (MCPHD), 44 

N 

National Oceanic and Atmospheric Administration 
(NOAA) – National Integrated Drought Information 
System (NIDIS), 56 

P 

Purdue University 

Department of Earth, Atmospheric, and Planetary Sciences, 
34, 35 

Lyles School of Engineering, Division of Environmental and 
Ecological Engineering, 36, 45, 46 

R 

Reconnecting to Our Waterways (ROW), 43 

S 

St. Joseph River Basin Commission, 20 

T 

The Nature Conservancy, 45 

U 

United States Department of Agriculture (USDA) 

Agricultural Research Service (ARS), 47 
Natural Resources Conservation Service (NRCS), 40, 50 

United States Geological Survey (USGS), 25, 28, 45, 40 

Ohio-Kentucky-Indiana Water Science Center, 21, 30, 37, 
38, 48, 49, 50, 51, 56 

University of Notre Dame –Department of Biological 
Sciences, 51 

University of Southern Indiana, 31 

V 

Valparaiso University – Department of Chemistry, 51 

W 

Wabash River Enhancement Corporation (WREC), 52 

White River Alliance (WRA), 53 
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Index by Topic 
A 

Agriculture, 25, 26, 27, 28, 29, 30, 34, 
35, 36, 42, 43, 46, 49, 51, 52, 56 

Algae or Algae Toxins, 19, 20, 24, 44, 
45, 46 

Arsenic, 24, 25, 44 

Availability, 26, 27, 28, 29, 30, 33, 35, 
56 

B 

Bacteria, Virus, or Other 
Microorganism, 16, 18, 19, 42, 44 

Biology, 17, 18, 19, 21, 23, 24, 46 

C 

Chemistry (Temperature, Dissolved 
Oxygen, Specific Conductivity, 
pH, etc.), 19, 21, 25, 27, 28, 29, 36, 
42, 43, 44, 45, 46, 51, 52, 55 

Citizen Science, 55, 56 

Climate Change, 26, 27, 30, 31, 33, 36, 
38, 45, 49, 51, 56 

Coal Ash, 24, 44 

Conservation, 26, 27, 30, 35, 42, 46, 
48, 49, 51, 52, 56 

Contamination, 24, 25, 44, 45, 47, 48, 
49, 55 

D 

Dams & Reservoirs, 18, 37 

Discharge, 27, 28, 29, 34, 36, 38, 42, 
43, 47, 50, 51, 52 

Drinking Water, 24, 25, 26, 27, 44, 45, 
56 

Drought, 26, 27, 30, 33, 34, 36, 50, 56 

E 

Ecology, 18, 19, 23, 24, 36, 38, 44, 51, 
52, 55 

Emerging Contaminant, 19, 24, 25, 
44, 53 

F 

Fertilizers, 25, 37 

Fish, 16, 17, 18, 19, 21, 24, 48 

Flood, 24, 27, 28, 29, 38, 45, 48, 49, 
50, 51, 56 

G 

Groundwater, 24, 25, 26, 27, 28, 29, 
30, 31, 33, 34, 35, 36, 42, 44, 45, 51, 
56 

H 

Habitat, 16, 17, 18, 19, 21, 24, 44, 48 

Health, 16, 17, 19, 20, 24, 25, 27, 42, 
44, 45, 48, 53 

Heavy Metals, 19, 24, 25, 44, 45 

Human Impacts, 19, 18, 23, 24, 25, 26, 
27, 28, 29, 30, 33, 34, 35, 36, 38, 44, 
45, 46, 47, 49, 50, 51, 52, 53, 55, 56 

I 

Industry, 24, 25, 26, 27, 30, 35, 43, 46, 
47, 48, 55, 56 

Inorganic, 27, 28, 29 

K 

Karst, 27, 28, 29 

L 

Lead, 24 

M 

Macroinvertebrates, 17, 18, 19, 21, 23 

Modeling, 26, 27, 28, 29, 30, 33, 34, 
36, 38, 40, 42, 48, 52 

N 

Nutrients, 19, 23, 24, 25, 27, 28, 29, 
37, 43, 44, 45, 48, 49, 50, 51, 52, 53, 
55 

O 

Organic Compounds, 19, 43, 47 

R 

Recharge, 26, 27, 28, 29, 30, 33, 34, 36 

Recreation (Swimming, Boating, and 
Fishing), 16, 19, 18, 20, 24, 38, 42, 
44, 45 

Remediation, 37, 44, 48, 49, 51 

Runoff, 18, 23, 27, 28, 29, 30, 34, 36, 
42, 48, 49, 50, 51, 52 

Rural, 24, 25, 26, 27, 28, 29, 30, 33, 
34, 35, 36, 38, 42, 43, 44, 45, 48, 51, 
55 

S 

Sediments, 27, 28, 29, 42, 45, 48, 49, 
50, 51 

Septic or Sewer, 16, 17, 18, 42, 47, 55 

Significant Water User, 26, 27, 30, 35, 
56 

Source Water Protection, 24, 25, 26, 
27, 42, 44 

Stormwater, 24, 34, 36, 47, 49, 51 

Streams/Rivers, 16, 17, 18, 19, 21, 23, 
24, 25, 34, 36, 38, 40, 43, 44, 45, 46, 
48, 49, 50, 51, 52 

Surface Water, 16, 18, 19, 23, 25, 26, 
35, 38, 42, 40, 45, 48, 51, 53, 55 

U 

Urban, 24, 25, 26, 27, 33, 35, 38, 42, 
43, 44, 45, 49, 55 

W 

Water Quality, 16, 17, 19, 20, 21, 23, 
24, 25, 27, 28, 29, 34, 37, 38, 42, 43, 
44, 45, 46, 47, 48, 49, 50, 51, 52, 53 

Water Quantity, 19, 26, 27, 28, 29, 30, 
31, 33, 35, 36, 38, 43, 44, 45, 56 
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