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Executive Summary 
U.S. Army Corps of Engineers (USACE) policy necessitates the development and implementation of a 
holistic watershed monitoring plan designed to protect resources and execute an environmentally 
sound water quality management strategy for each project. The Water Quality Team (WQT), a 
component of the Hydraulic and Environmental Engineering Section, uses a multidisciplinary approach 
to assess various environmental issues associated with operation of district projects. As of October 1, 
2020, the water quality mission responsibilities for the Upper Wabash reservoirs, J. Edward Roush, 
Mississinewa, and Salamonie, were transferred from USACE Louisville District to the Chicago District. 
The activities and data herein are largely the hard work of the Louisville District.  

The water quality objectives for the Upper Wabash include assessing compliance with applicable state 
and federal water quality regulations, supporting water control and project operations, monitoring and 
identifying current trends in water quality conditions, and evaluating the effectiveness of the Water 
Control Plan. Understanding the physical, chemical, and biological processes occurring in our waterways 
allows the Chicago District to efficiently operate projects for their authorized purposes while conserving 
the environmental value of the resources. 

Water Quality Team Activities in 2020 
• Water Quality Compliance Analyses: To assess compliance with applicable state and federal 

regulations, the Water Quality Team completed ambient surveys at all three Upper Wabash 
reservoirs. Ambient survey data were compared to eighteen water quality constituents that the 
Water Quality Team uses for long term trend analysis and compliance determinations. 

o There were no exceedances of state water quality criteria at any of the reservoirs. 
o All three reservoirs had nutrient levels that were higher than USEPA recommendations. 

Elevated nutrient levels will be reported to the appropriate regulatory agencies to 
facilitate potential mitigation efforts by the state. Elevated nutrient levels are thought to 
be related to land use surrounding the projects. 

• HAB Response: Consistent with national trends, the Chicago District has observed increasing 
occurrences of harmful algal blooms (HABs). The Water Quality Team coordinated with state 
water quality agencies to determine potential impacts to project operations and public health. 
States currently take the leading role in HAB monitoring, sampling, and response while the 
District has adopted a supporting role. As states take the lead in HAB response they have 
requested that the Corps continue to monitor and report potential HABs. Harmful algal blooms 
occurred at Salamonie and Mississinewa Lakes in 2020. The events were handled by the 
respective State agencies and no significant impacts were reported. 

• Support for other USACE Elements: As part of the WQP mission, the Water Quality Team 
regularly provides support for other USACE offices and organizations 

o The Water Quality Team maintains and distributes equipment necessary to collect lake 
profiles and river data for use in daily operations. Temperature and dissolved oxygen 
measurements are collected through the water column and tailwater to determine 
compliance with the Water Control Manuals’ targets. 

o The Water Quality Team aids the Water Management Team by analyzing profile data to 
determine compliance with water control guide curves, which is especially important for 
reservoirs with selective withdrawal capacity.
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Water Quality Program Overview 
In 2020, the U.S. Army Corps of Engineers Chicago District’s 
jurisdiction was expanded to include areas of eastern Wisconsin 
as well as the Upper Wabash River basin. The inclusion of the 
Upper Wabash basin led to the creation of the Chicago District’s 
Water Quality Program (WQP). The program’s area of 
responsibility includes 3 flood control reservoirs. The district also 
manages one other reservoir and 12 locks and dams; however, 
there is no current water quality mission at these locations. The 
District has responsibility for waters in Illinois, Indiana, 
Wisconsin, and Ohio. The data analyzed in this Annual Report 
were collected by the U.S. Army Corps of Engineers Louisville 
District Water Quality Team. 

The District’s WQP is responsible for water quality issues related 
to project impacted waters within the District’s jurisdiction. 
Construction of a flood control reservoir can have major impacts 
to a watershed and the surrounding ecosystem. The flow of 
water through an impoundment continuously influences the 
physical, chemical, and biological conditions both upstream and 
downstream, which ultimately determines the ecological 
integrity of the aquatic environment. Due to these influences, 
water quality must be an integral component of all Corps civil 
works missions. The Corps is mandated to meet all applicable 
Federal and State water quality standards and stewardship 
responsibilities at such projects as described in Engineer 
Regulation (ER) 1110-2-8154. In managing the operation of flood 
control and navigation projects, the Corps’ decisions impact 
whether the projects have a positive or negative impact on the 
environment. As stewards of the environment, the Corps has a 
responsibility to conserve, protect, and, where necessary, 
restore that portion of the environment influenced by Corps 
projects. 

Water quality is an authorized purpose at the 3 flood control reservoirs in the Upper Wabash River 
basin. This commitment is supported by several authorities, regulations, and acts, all requiring 
compliance with applicable water quality and environmental standards set forth by federal, state, and 
interstate agencies. These guiding policies necessitate the development and implementation of a holistic 
watershed monitoring plan needed to protect resources and execute an environmentally sound water 
quality management strategy for each project. Establishing and maintaining a strong viable water quality 
program will ensure achievement of the water control plan objectives for congressionally authorized 
water resource projects and aid in evaluating project performance. 

• Federal Water Pollution 
Control Act (FWPCA) of 1948 

• Clean Water Act of 1977 
• Water Quality Act of 1987 
• Executive Order 12088, 

Federal Compliance with 
Pollution Control Standards 
(1978) 

• Indiana Administrative Code 
Title 327, Article 2 – Water 
Quality Standards 

• ER 1110-2-8154; Water 
Quality Management; 31 
May 2018 

• ER 1110-2-3600; 
Management of Water 
Control Systems; 10 Oct 
2017 

• ER 11102-240; Water 
Control Management; 30 
May 2016 

• The Corps’ Environmental 
Operating Principles 

• U.S. Army Corps of 
Engineers Great Lakes and 
Ohio River Division (LRD) 
Water Quality Program 
Strategic Plan; Oct 2015 

POLICIES & AUTHORITIES 
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Survey Implementation Strategy 
A fixed-site sampling program has been implemented at each of the reservoirs to assist in monitoring 
each projects’ long-term water quality. These sites have been carefully chosen to be the most 
representative of the lake’s watershed and to provide the best overall assessment for that project. Extra 
sites and increased sampling effort may be necessary depending on environmental conditions and 
budgetary constraints. A more detailed sampling strategy is outlined in the Water Quality Program 
Management Plan. 

Water Quality Surveys Implemented Under this Program 
• Project Profiles are implemented to monitor the status and progression of thermal and chemical 

stratification in a reservoir. Project personnel collect temperature and dissolved oxygen readings 
during reservoir stratification. Data collected from these readings are used to manage the 
quality of the release from the reservoir. 

• Ambient Surveys are used to capture the status of water quality in the reservoir and tailwater 
during thermal stratification. This effort is conducted through an annual sampling event. District 
staff travel to each of the three reservoirs to sample the reservoir body, primary inflows, and 
tailwater. They collect field data and grab samples for various chemical and biological analyses. 
These data are used to evaluate reservoir operations and environmental concerns, both long- 
and short-term in nature. 

• Intensive Surveys are designed to assess water quality parameters more thoroughly within a 
watershed. These surveys are conducted on a ten-year rotation (i.e. one reservoir every three 
years) at each reservoir. Sample stations are sampled three times – during the spring, summer, 
and fall, and more sample stations and parameters than are assessed during the ambient 
surveys are added. This provides a seasonal and more in-depth picture of the water quality 
status of a reservoir. 

• Emergency and Situational Response Surveys are conducted on an as-needed basis, typically in 
response to an unusual environmental event (e.g. fish kills, plankton blooms, chemical spills). 
Data collected during these surveys are used in future assessments, and a special report or 
public advisory may be issued based upon data results. 

• Harmful Algal Bloom (HAB) Surveys are conducted in response to a suspected HAB which could 
produce toxins that can be harmful to humans, wildlife, and pets/livestock. This survey type may 
include algae collection, toxin testing, water quality sampling, and visual inspections of the 
impacted areas. Coordination with state and federal agencies is crucial with HAB monitoring. 

• Special Studies are planned, non-routine efforts to answer questions about a reservoir and/or its 
watershed. Types of special studies that can be conducted include, but are not limited to, 
modeling, greenhouse gas, sediment, bathymetry, data collection efficiency analysis, and 
complex HAB analyses. These studies are conducted on an as-needed basis. 

Water Quality Mission and Objectives 
Water quality issues associated with the operation of water control projects led to the development of 
the water quality discipline within the Corps. The impacts of impounding a free-flowing waterbody can 
be detrimental, extensive, and enduring. It is the policy of the Corps that the environment be given 
equal weight, not simply consideration, in all aspects of project management and the operational 
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decision-making process. The District’s WQP satisfies this need by following the general objectives listed 
in ER 1110-2-8154 as well as the USACE environmental operating principles: 

• Ensure that water quality affected by district activities and projects and their operations are 
suitable for designated purposes, existing water uses, and public health and safety, and that 
operations comply with applicable Federal, state, tribal, and local laws and regulations, while 
meeting the purpose and objectives of the water resource development project. 

• Establish and maintain a water quality monitoring and data evaluation program that ensures the 
achievement of water quality management objectives, the evaluation of project performance, 
an understanding of water quality and associated trends and data essential for real-time 
modeling systems is available. 

• In a watershed context, identify existing and potential water quality problems, develop and 
implement effective operational strategies per applicable Corps authority and initiate 
management actions that offset or mitigate those problems. 

• Integrate water quality considerations into all water control management decisions. 

• Maintain coordination and communication among division and district elements involved in 
water quality matters. 

• Maintain close coordination and, where possible, collaboration with all interested governmental 
and non-governmental entities about activities that may affect (or be affected) by water quality 
or water control decisions associated with the Corps projects. 

• Use an interdisciplinary team approach to develop objectives, establish priorities, and execute 
water quality management programs and activities. 

• Develop an understanding and continuing awareness of the water quality factors and processes 
in the project, its watershed and in the area influenced by project operation. 

• Where degraded conditions exist, explore appropriate Corps authority or legal requirements to 
address the conditions and develop plans to restore or improve water quality conditions as 
appropriate and feasible. These plans should be coordinated with the appropriate Federal, state, 
tribal, local, and other stakeholders. 

• Ensure that Corps water resource activities result in the lowest potential negative impact to the 
aquatic environment and that they are managed to accentuate their potential to improve 
conservation and preservation of natural and cultural resources. 

• Document the water quality management activities of the Civil Works Programs and individual 
projects to record trends, identify problems and accomplishments, and provide information and 
guidance. 

• Recognize that some problems and opportunities demand rapid, timely response. Per applicable 
emergency delegation authorities, district water managers may be empowered in some 
instances to react in a time frame commensurate with the event and with best available 
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information and judgment. Long-term situations allow for more comprehensive study and 
refined response. 

• Promote and develop cost-sharing partnerships for water quality monitoring and data collection 
activities. 

• To the greatest extent possible, incorporate ecological sustainability and consider system 
response in all water resource activities. 

• In a watershed context, pursue collaboration with stakeholders and support education and 
communication. 

• Apply, as appropriate, water quality models and/or watershed-based management tools 
capable of predicting changes in water quality conditions in response to project operations and 
other water resource management activities. Water quality models and/or watershed-based 
management tools must be capable of evaluating changes in water quality within an acceptable 
level of uncertainty. 

• Foster sustainability as a way of life throughout the organization. 

• Proactively consider environmental consequences of all Corps activities and act accordingly. 

• Create mutually supporting economic and environmentally sustainable solutions. 

• Continue to meet our corporate responsibility and accountability under the law for activities 
undertaken by the Corps, which may impact human and natural environments. 

• Consider the environment in employing a risk management and systems approach throughout 
the life cycles of projects and programs. 

• Leverage scientific, economic, and social knowledge to understand the environmental context 
and effects of Corps actions in a collaborative manner. 

• Employ an open, transparent process that respects views of individuals and groups interested in 
the Corps activities. 

Water Quality Data Management 
Currently, the Water Quality Team uses an Excel spreadsheet for the management of water quality data. 
The USACE Cold Regions Research and Engineering Laboratory (CRREL) is currently developing an 
enterprise level database for the storage, retrieval, and analysis of Corps water quality data. Chicago 
District is currently coordinating with CRREL on database needs for the future. Pending the launch of the 
enterprise level database, we will continue to utilize Excel. 

The Water Resources Development Act (WRDA) of 2007 directed the Corps to make all water data 
accessible to the public via the internet. In 2009, the Committee on Water Quality submitted a Water 
Quality Data Implementation Plan to meet the requirements of WRDA 2007. The Corps is in the 
beginning stages of satisfying the WRDA requirement by making water quality data publicly available via 
Access 2 Water (A2W). Once the A2W program and process is complete, the District WQP will migrate 
all program data to the A2W website for public use. Currently, the public can access any data by 
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contacting the District WQT; this information and the WQT’s contact information is found on the WQT’s 
webpage. 

 

 

 

 

 

 

 

 

https://www.lrc.usace.army.mil/Missions/Water-Management/Water-Quality/
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Water Quality Activities in 2020 
Water Quality Compliance Analyses 
Many authorized project purposes, including recreation and fish and wildlife conservation, rely on the 
District assessing water quality consistent with applicable state and federal standards. The District 
currently tracks eighteen water quality constituents for compliance determinations. The eighteen 
constituents make up a broad spectrum of water quality analytes that can be used by the District to 
describe impacts from poor land use practices, agriculture, silviculture, poor sewerage, resource 
extraction, etc. The District determines compliance based on state statutes and USEPA 
recommendations. If the District determines that the water quality of a site has been impacted, a plan 
will be developed to further analyze the new source of impairment. Additionally, the native state will be 
notified of any exceedance of state water quality standards to address the source of impairment. In this 
report the District will only be reporting exceedances of tailwater samples due to time constraints. The 
importance of each monitored constituent is described below: 

• Ammonia: Elevated levels of ammonia in water can indicate watershed impairments from 
agricultural practices and discharge of municipal waste effluent. The Indiana state water quality 
standard for ammonia is derived from an equation that depends on the temperature and pH of 
the water, and so is different for every sample. 

• Cadmium: Increased levels of cadmium in water can be attributed to resource extraction and 
industrial processes. The Indiana state water quality standard for cadmium is derived from an 
equation that depends on the total hardness of the water, and so is different for every sample. 

• Chloride: Increased chloride levels in water can be attributed to natural gas extraction, mineral 
extraction, poor land use practices, and runoff of road salt. The water quality criteria from the 
state of Indiana for chloride depends on each samples’ total hardness and sulfate. 

• Chlorophyll a: Chlorophyll a is a photosynthetic pigment found in algae and is the primary 
measurement for the amount of algae in a waterbody. Exceedances of recommendations for 
chlorophyll a in the water are mainly caused by nutrient run-off, which causes excess algae 
growth. The USEPA recommends bodies of water not exceed 2.7 µg/L of chlorophyll a. 

• Copper: Geologically, copper occurs naturally in trace amounts in the Earth’s crust. Elevated 
levels of copper can indicate watershed impairments from agricultural practices and resource 
extraction. 

• Dissolved Oxygen: Dissolved oxygen (DO) is affected by many factors including temperature, 
nutrient concentrations, biological activity, and physical aeration. To support healthy aquatic 
life, adequate DO levels of 4 mg/L must be maintained, consistent with Indiana state water 
quality standards. 

• Iron: Geologically, iron occurs naturally and in relative abundance. Elevated iron levels in water 
can indicate watershed impairments from poor land use practices, increased suspended 
sediments, and resource extraction. The Indiana state water quality criteria states that total iron 
cannot exceed 2,744 µg/L. 

• Lead: Elevated levels of lead can be attributed to various anthropogenic sources, such as 
industrial processes and resource extraction.  
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• Mercury: Atmospheric deposition of mercury is the largest contributor of this constituent to 
District waters. Coal fired power plants are historically a major source of the pollutant. The 
threshold value determined by the state of Indiana for mercury is 2.4 µg/L. 

• Nickel: Elevated levels of nickel in water can indicate watershed impairments from wastewater 
effluent streams. 

• Nitrogen: Total nitrogen is determined from the sum of total kjeldahl nitrogen (ammonia, 
organic, and reduced nitrogen) and nitrate-nitrite. Increased nitrogen levels have been linked to 
increased potential for harmful algal blooms. The District follows the USEPA recommendations 
for total nitrogen in a river or stream (2.18 mg/L). 

• pH: Normal pH values for healthy streams range from 6.0 to 9.0 according to the state of Indiana 
and USEPA. Exceedances of water >9.0 are allowed if significant photosynthetic activity occurs. 

• Phosphorous: Elevated phosphorous levels are usually associated with agricultural land uses. 
Increased phosphorous levels have been linked to increased potential for harmful algal blooms. 
The District follows the USEPA recommendations for total phosphorous in a river or stream 
(76.25 µg/L). 

• Selenium: Elevated selenium levels are most often associated with runoff from the surface 
mining of coal. According to the state of Indiana, selenium cannot exceed 130 µg/L. 

• Silver: Silver occurs naturally in environment in the form of oxides, sulfides, and some salts. 
Elevated levels of silver may be caused by resource extraction. 

• Sulfate: Elevated sulfate levels are most often associated with mineral extraction. The criteria 
for sulfate depend on the hardness and chloride content of the water and so are different for 
each sample. 

• Turbidity: Turbidity is the measure of suspended particles in the water (i.e. how cloudy it is). 
Higher turbidity could indicate sediment disturbance, erosion, suspended pollutants, or a large 
volume of algae. The USEPA recommends rivers and streams not exceed 6.36 NTU. 

• Zinc: Increased levels of zinc can indicate watershed impairments from agricultural practices, 
steel production, and coal-fired power stations. The Indiana state zinc criteria are dependent on 
the hardness of the water and are thus different for each sample. 

Additionally, each reservoir was analyzed using the Indiana Trophic State Index (ITSI), which indicates 
the level of eutrophication of a waterbody. Eutrophication is a natural process of lake aging, but human 
activities can increase the rate at which this occurs. The more eutrophic a lake or reservoir is, the more 
likely it is to experience harmful algal blooms (HABs). 

Harmful Algal Bloom (HAB) Response 
Consistent with national trends, the Chicago District has observed increasing occurrences of HABs 
resulting in impacts to operations at our flood control projects. Toxins that are known to cause human 
and animal health problems can be released from the blooms, often leading to closures of public areas 
at Corps projects. HABs occur under many different environmental conditions and are currently 
impossible to predict. The prevalence of HABs at the Upper Wabash reservoirs has required the State of 
Indiana to develop response strategies to protect the water users. Currently, the State of Indiana has the 
leading role in HAB monitoring, sampling, and response while LRC provides a supporting role.  
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Harmful algal blooms occurred at Mississinewa and Salamonie Lakes in 2020. Both lakes had a beach low 
risk alert level from the end of May through early July and an advisory alert level through September. No 
other significant events occurred in 2020. 
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Support for Other USACE Elements 
Water Control Operations 
Selective withdrawal capabilities (i.e. multi-level intakes) describe a reservoir’s ability to select and 
release water from different depths within a reservoir. These capabilities exist and are necessary to 
properly maintain reservoir and tailwater water quality characteristics during operations. Mimicking a 
natural temperature regime in the tailwater is critical for wildlife downstream of the reservoir. 
Additionally, the maintenance of cold water within the reservoir is important as it is a limited resource 
and can serve to mitigate other water quality problems. 

To manage dam releases, water quality lake profile data are needed. These data are collected by lake 
project staff according to schedules developed by Water Quality staff. Prior to profile sampling, all 
equipment used to collect the data is quality checked, maintained, and calibrated by the Water Quality 
Team. After each lake profile is completed, the data are transmitted to the District, reviewed, and 
posted for use in daily operations. The data are also posted to the District Water Management website 
in summary plots. 

At the end of the profiling season, the tailwater profile data are compiled and analyzed for comparison 
to temperature guide curves for each project. These comparisons aid the Water Management Team in 
making changes to operations to better improve water quality in subsequent years. 

 

 

 

 

 

 

 

 

 
 

https://www.lrc.usace.army.mil/Missions/Water-Management/Water-Quality/
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Looking Forward 
In our inaugural year of the Water Quality Program, the Chicago District has learned a lot about the 
Upper Wabash reservoirs as well as how important water quality is to USACE projects, not just for the 
people, but the complex ecosystems as well. This year’s activities and findings have emphasized several 
needs and areas in which the program can improve in the future. 

• Partnerships: Partnerships with other agencies and watershed groups are extremely beneficial 
when planning or implementing a monitoring strategy. The Louisville District has been an 
invaluable asset in helping the Chicago District set up its Water Quality Program, and we look 
forward to continued partnership in the future. Increasing our network of partnerships at the 
watershed level should continue to be a goal over the next couple of years. This provides us 
more intimate knowledge of our watershed and aids us as we learn how to run the program. In 
the future, we plan to host a stakeholder meeting, as well as a partnering meeting with other 
districts with Indiana water quality programs to familiarize the Chicago District with state 
objectives and programs.  

• Harmful Algal Blooms: Historical and current data indicate that all three reservoirs in LRC are 
candidates for harboring HABs. The erratic nature of HABs makes them difficult to study, 
predict, and respond to. They can cause safety issues, health issues, and operational disruptions 
which makes this issue a priority. The Chicago District will continue to provide support in the 
form of sample collection and bloom reporting when necessary. In the future, we plan to 
participate in HAB working groups, webinars, and training to gain knowledge on this issue that 
can be applied to the management of District reservoirs. 

• Data Collection and Analysis: The WQP activities over the past year have highlighted the 
importance of a consistent way to store and analyze data. In the future we plan to work with the 
Cold Regions Research and Engineering Laboratory (CRREL) on the implementation of the 
enterprise water quality database. This will allow us to have better control over the data that we 
collect and make it easier to distribute to the public. Additionally, we will develop a Quality 
Assurance Program Plan (QAPP) and Health and Safety Plan (HASP) for collecting water quality 
samples as well as upgrading equipment as needed. These steps will help ensure the quality and 
accuracy of the data collected. 
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Appendix A – Informational Tables 
Table 1: Complete list of sampling locations for 2020. 

Reservoir Site ID Type Latitude Longitude 
Roush 2HTR10000 Stream-Tailwater 40.84583333 -85.4703 
Roush 2HTR10003 Stream 40.816675 -85.3612 
Roush 2HTR10004 Stream 40.81833333 -85.3633 
Roush 2HTR10007 Stream 40.82027778 -85.3181 
Roush 2HTR20001 Reservoir-Dam 40.84603889 -85.467 
Roush 2HTR20002 Reservoir 40.83277778 -85.4125 
Roush 2HTR20417 Reservoir 40.83055556 -85.3889 
Roush 2HTRTCWCK Stream 40.84565 -85.4227 
Mississinewa 2MSR10000 Stream-Tailwater 40.71830833 -85.9582 
Mississinewa 2MSR10004 Stream 40.61200833 -85.6929 
Mississinewa 2MSR20001 Reservoir-Dam 40.71428333 -85.9561 
Mississinewa 2MSR20003 Reservoir 40.67277778 -85.8306 
Mississinewa 2MSR21002 Reservoir 40.68234444 -85.8898 
Salamonie 2SRR10000 Stream-Tailwater 40.81178611 -85.6841 
Salamonie 2SRR1150W Stream 40.52336111 -85.2011 
Salamonie 2SRR20001 Reservoir-Dam 40.80694444 -85.6772 
Salamonie 2SRR20002 Reservoir 40.7775 -85.6319 
Salamonie 2SRR20025 Reservoir 40.76785833 -85.596 
Salamonie 2SRR20029 Reservoir 40.77094444 -85.6448 
Salamonie 2SRRCO131 Stream 40.41597222 -84.9988 
Salamonie 2SRRCO149 Stream 40.38865833 -84.9532 
Salamonie 2SRRE200S Stream 40.41144167 -84.895 
Salamonie 2SRRH400S Stream 40.38231667 -84.8809 
Salamonie 2SRRH900S Stream 40.69758333 -85.4496 
Salamonie 2SRRHWY01 Stream 40.48669444 -85.1502 
Salamonie 2SRRHWY03 Stream 40.63405556 -85.3679 
Salamonie 2SRRHWY09 Stream 40.74916667 -85.5732 
Salamonie 2SRRHWY26 Stream 40.44502778 -85.0704 
Salamonie 2SRRHWY27 Stream 40.41279444 -84.977 
Salamonie 2SRRHWY67 Stream 40.42534444 -85.023 
Salamonie 2SRRHY124 Stream 40.74194444 -85.5089 
Salamonie 2SRRHYE26 Stream 40.43280556 -84.9387 
Salamonie 2SRRMAJCR Stream 40.77525 -85.5075 
Salamonie 2SRRS1000 Stream 40.59615278 -85.3125 
Salamonie 2SRRS300 Stream 40.55936111 -85.2789 
Salamonie 2SRRW7ST Stream 40.425 -84.9841 
Salamonie 2SRRWAYNE Stream 40.43005556 -84.974 
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Table 2: List of state-designated 303d waters sampled by USACE in 2020 during ambient surveys. 

Water Body Year1 Impaired Designated Use/Cause of Impairment2 

Mississinewa 
Lake 

2018 Fish consumption/PCB(s) in fish tissue 

Roush Lake 2018 Fish consumption/PCB(s) in fish tissue 

Salamonie Lake 2018 Human health and wildlife/PCB(s) in fish tissue and bacteria and other 
microbes 

1. The year of the most recent data from the ATTAINS USEPA database. 

2. “Designated Use” is a description of the use of the water body that is impaired, while the “Cause 
of Impairment” is a description of the cause of impairment. 

  

Table 3: Chicago District lake facts. 

Lake Began 
Operation 

Surface 
Area 
(Acres) 

Mission 
Flood 
Control 

Recreation Water 
Quality 

Water 
Supply 

Fish & 
Wildlife 

Mississinewa 1967 3,180 X X X  X 

Roush, J. 
Edward 

1969 900 X X X  X 

Salamonie 1966 2,665 X X X  X 
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Appendix B – LRC Lake Summaries 
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J. Edward Roush Lake (HTR) Water Quality Summary 
Based on the most recent water quality sampling and analysis, no water quality constituents exceeded 
State of Indiana water quality standards. However, the sample for 2HTR1000 (tailwater) exceeded 
USEPA criteria for turbidity, chlorophyll a, total nitrogen, and total phosphorous. The nutrients 
contribute to the development of HABs and are generally caused by agricultural runoff. Suspended algae 
may be responsible for elevated turbidity. No known operational changes can be made at this time to 
mitigate these elevated levels. Elevated constituent levels are reported to the Indiana Department of 
Environmental Management (IDEM) to facilitate potential mitigation efforts by the state. The tailwater 
sample results and the relevant state criteria or United States Environmental Protection Agency (USEPA) 
recommendations are summarized in Table 4. 

Table 4: 2020 J. Edward Roush tailwater sample results compared to Indiana state criteria and USEPA recommendations. 

Parameter Result Criteria Units 
Ammonia 1.29 10.2 mg/L 
Cadmium, dissolved <0.2 8.6 µg/L 
Cadmium, total <0.2 9.4 µg/L 
Chloride 35.1 645.0 mg/L 
Chlorophyll a 5.4 2.7* µg/L 
Copper, dissolved 1.0 35.3 µg/L 
Copper, total 1.9 36.8 µg/L 
Dissolved oxygen 5.89 >4 mg/L 
Iron, dissolved 10.4 2744 µg/L 
Iron, total 619 2744 µg/L 
Lead, dissolved <0.2 148.4 µg/L 
Lead, total 0.7 218.8 µg/L 
Mercury, total <0.01 2.4 µg/L 
Nickel, dissolved 1.4 2723.8 µg/L 
Nickel, total 2 2729.2 µg/L 
Nitrogen, total 4.11 2.18* mg/L 
pH 7.14 6-9 N/A 
Phosphorous, total 209 76.25* µg/L 
Selenium 0.5 130 µg/L 
Silver, dissolved 0.2 6.5 µg/L 
Silver, total 0.2 7.7 µg/L 
Sulfate 56.2 1573.5 mg/L 
Turbidity 29.11 6.36* NTU 
Zinc, dissolved 21.8 220.5 µg/L 
Zinc, total 10.3 225.5 µg/L 

*USEPA recommendation 

Profile data for HTR were compared to the Water Control Manual temperature guide curves (Figure 1) 
and the minimum required standard for dissolved oxygen (Figure 2). The temperature profile in the 
tailwater closely matches the guide curve and the oxygen levels did not descend below acceptable 
levels. 
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Figure 1: 2020 HTR field temperature data versus the temperature guide curve. 

 

Figure 2: 2020 HTR dissolved oxygen field data versus the state of Indiana dissolved oxygen criteria. 

Additionally, the Carlson Trophic State Index (TSI) was calculated using values from Secchi depth, 
chlorophyll-a, and phosphorous values. The TSI values below were calculated for the reservoir sites 
using the 2020 data. The results shown in Table 5 suggest that HTR is at a minimum eutrophic (TSI score 
from 51-69). This indicates that HTR has a high concentration of nutrients, which can be detrimental to 
life in the lake. 

Table 5: TSI scores and trophic states for samples collected at HTR in 2020. 

Site TSI Score Trophic State 
2HTR20001 67 Eutrophic 
2HTR20002 75 Hypereutrophic 
2HTR20417 80 Hypereutrophic 
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Lake Information 
J. Edward Roush Lake (HTR) is in Huntington and Wells counties in Indiana on the Wabash River, whose 
watershed drains most of Indiana. The main land use within the watershed is agriculture and residential 
areas. The dam was built by the Army Corps of Engineers Louisville District (LRL) for the primary purpose 
of flood control. At summer pool, the surface area of HTR is 900 acres. In addition to flood control 
capabilities, the lake serves as a hub of recreation, including swimming, camping, and fishing. 

 

Figure 3: Map of J. Edward Roush sampling stations. 

Historical Concerns: 
Agriculture and land development are the primary sources of watershed degradation resulting in: 

• Excessive turbidity and sedimentation 
• Increased concentrations of nutrients 
• Increased risk of harmful algal blooms in the lake 

2020 Activities 
One ambient survey sampling event and fourteen profile sampling events were conducted at Roush Lake 
in 2020. All sampling events were conducted during stratification. The ambient sampling event included 
the collection of physical water quality parameters via data sonde as well as water sample collection for 



 

17 
 

a predetermined suite of water chemistry parameters. The sampling event included an epilimnion, 
metalimnion, and hypolimnion sample with the addition of chlorophyll and dissolved metals analyses. 

Profile sampling occurred throughout the summer and included a profile of temperature and dissolved 
oxygen in the reservoir as well as temperature and dissolved oxygen in the tailwater. This information is 
used to determine compliance with the Water Control Manual temperature guide curves. 

Additional Information 
All water quality concerns revealed during the annual sampling at HTR have been previously 
documented in annual reports. Active agricultural land use is most likely contributing the nutrients to 
the watershed through runoff of farm fields and poor administration of fertilizers. Increased nutrients at 
J. Edward Roush Lake make it highly susceptible to HABs which can negatively affect water supplies, 
recreation, and wildlife. There were no recorded HABs for HTR during 2020. 
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Mississinewa Lake (MSR) Water Quality Summary 
Based on the most recent water quality sampling and analysis, no water quality constituents exceeded 
state of Indiana water quality standards. However, the sample for 2MSR1000 (tailwater) exceeded 
USEPA criteria for turbidity, total nitrogen, and total phosphorous. The nutrients contribute to the 
development of HABs and are generally caused by agricultural runoff. Suspended algae may be 
responsible for elevated turbidity. No known operational changes can be made at this time to mitigate 
these elevated levels. Elevated constituent levels are reported to the Indiana Department of 
Environmental Management (IDEM) to facilitate potential mitigation efforts by the state. The tailwater 
sample results and the relevant state criteria or United States Environmental Protection Agency (USEPA) 
recommendations are summarized in Table 6. 

Table 6: 2020 Mississinewa Lake tailwater sample results compared to Indiana state criteria and USEPA recommendations. 

Parameter Result Criteria Units 
Ammonia 0.215 6.9 mg/L 
Cadmium, dissolved <0.2 8.0 µg/L 
Cadmium, total <0.2 8.8 µg/L 
Chloride 22 677.5 mg/L 
Chlorophyll a 1.52 2.7* µg/L 
Copper, dissolved 1.4 33.3 µg/L 
Copper, total 2.1 34.7 µg/L 
Dissolved oxygen 9.9 >4 mg/L 
Iron, dissolved 13.7 2744 µg/L 
Iron, total 375 2744 µg/L 
Lead, dissolved <0.2 139.0 µg/L 
Lead, total 0.3 202.2 µg/L 
Mercury, total <0.01 2.4 µg/L 
Nickel, dissolved 1.6 2585.1 µg/L 
Nickel, total 1.9 2590.3 µg/L 
Nitrogen, total 6.92 2.18* mg/L 
pH 7.78 6-9 N/A 
Phosphorous, total 138 76.25* µg/L 
Selenium <0.2 130 µg/L 
Silver, dissolved 0.5 5.9 µg/L 
Silver, total 0.2 6.9 µg/L 
Sulfate 24.5 1504.9 mg/L 
Turbidity 10.56 6.36* NTU 
Zinc, dissolved 21.2 209.3 µg/L 
Zinc, total 11.4 214.0 µg/L 

 

Profile data for MSR were compared to the Water Control Manual temperature guide curves (Figure 4) 
and the minimum required standard for dissolved oxygen (Figure 5). The temperature profile in the 
tailwater closely matches the guide curve and the oxygen levels did not descend below acceptable 
levels. 
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Figure 4: 2020 MSR field temperature data versus the temperature guide curve. 

 

Figure 5: 2020 MSR dissolved oxygen field data versus the state of Indiana dissolved oxygen criteria. 

Additionally, the Carlson Trophic State Index (TSI) was calculated using values from Secchi depth, 
chlorophyll-a, and phosphorous values. The TSI values below were calculated for the reservoir sites 
using the 2020 data. The results shown in Table 5 suggest that MSR is eutrophic (TSI score from 51-69). 
This indicates that MSR has a high concentration of nutrients, which can be detrimental to life in the 
lake. 

Table 7: TSI scores and trophic states for samples collected at MSR in 2020. 

Site TSI Score Trophic State 
2MSR20001 63 Eutrophic 
2MSR20003 67 Eutrophic 
2MSR21002 60 Eutrophic 
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Lake Information 
Mississinewa Lake (MSR) is in Wabash, Miami, and Grant counties in Indiana. The dam was built by the 
Army Corps of Engineers Louisville District for the primary purpose of flood control and became 
operational in October 1967. At summer pool, the surface area of MSR is 3,180 acres. In addition to 
flood control capabilities, the lake serves as a hub of recreation, including swimming, camping, and 
fishing. 

 

Figure 6: Map of Mississinewa sampling stations. 

Historical Concerns: 
Agriculture and land development are the primary sources of watershed degradation resulting in: 

• Excessive turbidity and sedimentation 
• Increased concentrations of nutrients 
• Increased risk of harmful algal blooms in the lake 

2020 Activities 
One ambient survey sampling event and fourteen profile sampling events were conducted at 
Mississinewa Lake in 2020. All sampling events were conducted during stratification. The ambient 
sampling event included the collection of physical water quality parameters via data sonde as well as 
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water sample collection for a predetermined suite of water chemistry parameters. The sampling event 
included an epilimnion, metalimnion, and hypolimnion sample with the addition of chlorophyll and 
dissolved metals analyses. 

Profile sampling occurred throughout the summer and included a profile of temperature and dissolved 
oxygen in the reservoir as well as temperature and dissolved oxygen in the tailwater. This information is 
used to determine compliance with the Water Control Manual temperature guide curves. 

Additional Information 
Mississinewa Lake is the only reservoir of the three Upper Wabash Reservoirs that has selective 
withdrawal capacity, meaning there is greater control over meeting the temperature guide curves 
during peak stratification. 

All water quality concerns revealed during the annual sampling event have been previously documented 
in other annual reports. Active agricultural land use is most likely contributing the nutrients to the 
watershed through runoff of farm fields and poor administration of fertilizers. Increased nutrients at 
Mississinewa Lake make it highly susceptible to HABs which can negatively affect recreation and wildlife. 
HABs of low concern were consistently reported at Mississinewa Lake throughout the summer months. 
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Salamonie Lake (SRR) Water Quality Summary 
Based on the most recent water quality sampling and analysis, no water quality constituents exceeded 
state of Indiana water quality standards. However, the sample for 2SRR1000 (tailwater) exceeded USEPA 
criteria for turbidity, chlorophyll a, total nitrogen, and total phosphorous. The nutrients contribute to 
the development of HABs and are generally caused by agricultural runoff. Suspended algae may be 
responsible for elevated turbidity. No known operational changes can be made at this time to mitigate 
these elevated levels. Elevated constituent levels are reported to the Indiana Department of 
Environmental Management (IDEM) to facilitate potential mitigation efforts by the state. The tailwater 
sample results and the relevant state criteria or United States Environmental Protection Agency (USEPA) 
recommendations are summarized in Table 8. 

Table 8: 2020 Salamonie Lake tailwater sample results compared to Indiana state criteria and USEPA recommendations. 

Parameter Result Criteria Units 
Ammonia 0.231 13.2 mg/L 
Cadmium, dissolved <0.2 7.8 µg/L 
Cadmium, total <0.2 8.5 µg/L 
Chloride 17.9 666.3 mg/L 
Chlorophyll a 2.71 2.7* µg/L 
Copper, dissolved 2 32.5 µg/L 
Copper, total 2.5 33.9 µg/L 
Dissolved oxygen 5.7 >4 mg/L 
Iron, dissolved 38 2744 µg/L 
Iron, total 537 2744 µg/L 
Lead, dissolved <0.2 135.3 µg/L 
Lead, total 0.4 195.9 µg/L 
Mercury, total 0.068 2.4 µg/L 
Nickel, dissolved 0.7 2531.4 µg/L 
Nickel, total 1.1 2536.5 µg/L 
Nitrogen, total 5.34 2.18* mg/L 
pH 7.46 6-9 N/A 
Phosphorous, total 228 76.25* µg/L 
Selenium 0.8 130 µg/L 
Silver, dissolved <0.2 5.6 µg/L 
Silver, total <0.2 6.6 µg/L 
Sulfate 28.6 1341.8 mg/L 
Turbidity 18.04 6.36* NTU 
Zinc, dissolved 19.4 204.9 µg/L 
Zinc, total 14.2 209.5 µg/L 

 

Profile data for SRR were compared to the Water Control Manual temperature guide curves (Figure 7) 
and the minimum required standard for dissolved oxygen (Figure 8). The temperature profile in the 
tailwater closely matches the guide curve and the oxygen levels did not descend below acceptable 
levels. 
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Figure 7: 2020 SRR field temperature data versus the temperature guide curve. 

 

Figure 8: 2020 SRR field dissolved oxygen data versus the state of Indiana dissolved oxygen standard. 

Additionally, the Carlson Trophic State Index (TSI) was calculated using values from Secchi depth, 
chlorophyll-a, and phosphorous values. The TSI values below were calculated for the reservoir sites 
using the 2020 data. The results shown in Table 5 suggest that SRR is eutrophic (TSI score from 51-69). 
This indicates that SRR has a high concentration of nutrients, which can be detrimental to life in the lake. 

Table 9: TSI scores and trophic states for samples collected at SRR in 2020. 

Site TSI Score Trophic State 
2SRR20001 61 Eutrophic 
2SRR20002 64 Eutrophic 
2SRR20025 65 Eutrophic 
2SRR20029 61 Eutrophic 
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Lake Information 
Salamonie Lake (SRR) was built by the Army Corps of Engineers Louisville District for the primary 
purpose of flood control. At summer pool, the surface area of SRR is 2,665 acres. In addition to flood 
control capabilities, the lake serves as a hub of recreation, including swimming, camping, and fishing. 

 

Figure 9: Map of Salamonie sampling stations. 

Historical Concerns: 
Agriculture and land development are the primary sources of watershed degradation resulting in: 

• Excessive turbidity and sedimentation 
• Increased concentrations of nutrients 
• Increased risk of harmful algal blooms in the lake 

Additionally, Salamonie lake has the highest levels of nutrients of the three Upper Wabash reservoirs 
and, as a result, has more frequent harmful algal blooms. 

2020 Activities 
One ambient survey sampling event and twelve profile sampling events were conducted at Salamonie 
Lake in 2020. All sampling events were conducted during stratification. The ambient sampling event 
included the collection of physical water quality parameters via data sonde as well as water sample 
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collection for a predetermined suite of water chemistry parameters. The sampling event included an 
epilimnion, metalimnion, and hypolimnion sample with the addition of chlorophyll and dissolved metals 
analyses. 

Profile sampling occurred throughout the summer and included a profile of temperature and dissolved 
oxygen in the reservoir as well as temperature and dissolved oxygen in the tailwater. This information is 
used to determine compliance with the Water Control Manual temperature guide curves. 

Additional Information 
All water quality concerns revealed during the annual sampling event have been previously documented 
in other annual reports. Active agricultural land use is most likely contributing the nutrients to the 
watershed through runoff of farm fields and poor administration of fertilizers. Increased nutrients at 
Salamonie Lake make it highly susceptible to HABs which can negatively affect recreation and wildlife. 
HABs of low concern were consistently reported at Salamonie Lake throughout the summer months. 
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