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1. Introduction

The Clean Water Act and U.S. Environmental Protection Agency (U.S. EPA) regulations require that
Total Maximum Daily Loads (TMDLs) be developed for waters that do not support their designated uses.
In simple terms, a TMDL is a plan to attain and maintain water quality standards in waters that are not
currently meeting standards. This TMDL study addresses the 223-square mile East Fork La Moine River
watershed located in west central 1llinois (Figure 1). Several waters in the East Fork La Moine River
watershed have been placed on the State of Illinois 303(d) list and require the development of a TMDL.
Two previous TMDL studies have been completed in the watershed: the Upper La Moine River
Watershed TMDL Final Stage 1 Report (IEPA 2017) and the East Fork La Moine River Watershed
TMDL Report (IEPA 2007). Relevant information from the more recent Upper La Moine River
watershed report is included herein where applicable.

The TMDL process establishes the allowable loading of pollutants or other quantifiable parameters for a
waterbody based on the relationship between pollution sources and instream conditions. This allowable
loading represents the maximum quantity of the pollutant that the waterbody can receive without
exceeding water quality standards. The TMDL also includes a margin of safety, which reflects uncertainty
as well as the effects of seasonal variation. By following the TMDL process, states can establish water
quality-based controls to reduce pollution from both point and nonpoint sources, and restore and maintain
the quality of their water resources (U.S. EPA 1991). The Illinois EPA will be working with stakeholders
to implement the necessary controls to improve water quality in the impaired waterbodies and meet water
quality standards. The controls for nonpoint sources (e.g., agriculture) will be strictly voluntary.

1.1 Water Quality Impairments

This project addresses two impaired segments along the East Fork La Moine River on the State of Illinois
8303(d) list (Table 1 and Figure 1). Drowning Fork (DGLC-01) is also included on the §303(d) list;
however, total phosphorus, sedimentation/siltation, and total suspended solids are not being addressed as
part of this project because Illinois does not have applicable numeric standards for these pollutants.

Table 1. East Fork La Moine River watershed impairments and pollutants (2016 Illinois 303(d) Draft List)

Segment | Watershed .
Name Segment ID Length Area Desngr;:S;lted Cause of Impairment
(Miles) (Sg. Miles)
East Fork La IL_DGL-05 22.27 83 Aquatic Life Dissolved Oxygen
Moine River IL_DGL-08 4.48 145 Aquatic Life Dissolved Oxygen
Phosphorus (Total) 2,
. L Sedimentation/Siltation 2,
Drowning Fork IL_DGLC-01 18.83 55 Aquatic Life Total Suspended Solids
(Tss) 2

a. These causes of impairment are not being addressed as part of this project.
BOLD — TMDLs are addressed in this Stage 1 report
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Figure 1. East Fork La Moine River, TMDL project area.
Monitoring stations on impaired waterbodies with water quality data used in impairment assessment are labeled.
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1.2 TMDL Endpoints

This section presents information on the water quality standards (WQS) that are used for TMDL
endpoints. WQS are designed to protect beneficial uses. The authority to designate beneficial uses and
adopt WQS is granted through Title 35 of the Illinois Administrative Code. Designated uses to be
protected in surface waters of the state are defined under Section 303, and WQS are designated under
Section 302 (Water Quality Standards). Designated uses and WQS are discussed below.

1.2.1 Designated Uses

Illinois EPA uses rules and regulations adopted by the Illinois Pollution Control Board (IPCB) to assess
the designated use support for Illinois waterbodies. The following are the use support designations
provided by the IPCB that apply to waterbodies in the East Fork La Moine River watershed:

General Use Standards—These standards protect aquatic life, wildlife, agricultural uses, primary contact
(where physical configuration of the waterbody permits it, any recreational or other water use in which
there is prolonged and intimate contact with the water involving considerable risk of ingesting water in
guantities sufficient to pose a significant health hazard, such as swimming and water skiing), secondary
contact (any recreational or other water use in which contact with the water is either incidental or
accidental and in which the probability of ingesting appreciable quantities of water is minimal, such as
fishing, commercial and recreational boating, and any limited contact incident to shoreline activity), and
most industrial uses. These standards are also designed to ensure the aesthetic quality of the state’s
aquatic environment.

1.2.2 Water Quality Standards and TMDL Endpoints

Environmental regulations for the State of Illinois are contained in the Illinois Administrative Code, Title
35. Specifically, Title 35, Part 302 contains water quality standards promulgated by the IPCB. This
section presents the standards applicable to impairments in the watershed. Water quality standards are the
endpoints to be used for TMDL development (Table 2).

Table 2. Summary of water quality standards

Parameter Units Water Quality Standard
. March—July > 5.0 min. and > 6.0 7-day mean
a
Dissolved Oxygen mg/L Aug—Feb > 3.5 min, > 4.0 7-day mean, and > 5.5 30-day mean

a. Applies to the dissolved oxygen concentration in the main body of all streams, in the water above the thermocline of thermally
stratified lakes and reservoirs, and in the entire water column of unstratified lakes and reservoirs.

Aguatic life use assessments in streams are typically based on the interpretation of biological information,
physicochemical water data, and physical-habitat information from the Intensive Basin Survey, Ambient
Water Quality Monitoring Network, or Facility-Related Stream Survey programs. The primary biological
measures used are the fish Index of Biotic Integrity (Karr et al. 1986; Smogor 2000, 2005), the
macroinvertebrate Index of Biotic Integrity (Tetra Tech 2004), and the Macroinvertebrate Biotic Index
(IEPA 1994). Physical habitat information used in assessments includes quantitative or qualitative
measures of stream bottom composition and qualitative descriptors of channel and riparian conditions.
Physicochemical water data used include measures of conventional parameters (e.g., dissolved oxygen,
pH, and temperature), priority pollutants, non-priority pollutants, and other pollutants (U.S. EPA 2002).
In a minority of streams for which biological information is unavailable, aquatic life use assessments are
based primarily on physicochemical water data.
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When a stream segment is determined to be not supporting aquatic life use, generally one exceedance of
an applicable Illinois water quality standard (related to the protection of aquatic life) results in identifying
the parameter as a potential cause of impairment. Additional guidelines used to determine potential causes
of impairment include site-specific standards (35 Ill. Adm. Code 303, Subpart C) or adjusted standards
(published in the IPCB’s Environmental Register at
https://pcb.illinois.gov/Resources/EnvironmentalRegister).

2. Watershed Characterization

The East Fork La Moine River watershed is located in west central Illinois (Figure 1). The headwaters of
the watershed are north of Bushnell and Good Hope, IL, and the downstream end of the watershed is at
the confluence of the East Fork and Upper La Moine rivers and the start of the La Moine River. The
Upper La Moine River Watershed TMDL Final Stage 1 report was recently developed for the Upper La
Moine River watershed, and the project area includes the East Fork La Moine River watershed (IEPA
2017, https://www?2.illinois.qgov/epa/Documents/iepa/water-quality/watershed-
management/tmdls/reports/upper-la-moine-river/upper-la-moine-stage-1-combined.pdf). Much of the
information presented in the report is applicable to the current TMDL project. There have been no known
changes in the project area; therefore, the existing Upper La Moine River watershed report provides much
of the basis for the watershed characterization and source assessment below.

2.1 Jurisdictions and Population

Relevant information on jurisdictions and population can be found in the Upper La Moine River
Watershed TMDL Final Stage 1 report (IEPA 2017). The project area is located in Hancock,
McDonough, and Warren counties. The city of Macomb is the largest urban area in the watershed.

2.2 Climate
In general, the climate of the region is continental with hot, humid summers and cold winters. Relevant

information on climate can be found in the Upper La Moine River Watershed TMDL Final Stage 1 report
(IEPA 2017).

2.3 Land Use and Land Cover

Relevant information on land use and land cover can be found in the Upper La Moine River Watershed
TMDL Final Stage 1 report (IEPA 2017). Cultivated crops make up the majority of the land cover in the
East Fork La Moine River watershed. There are several small cities and towns in the watershed, with
much of the development located in the city of Macomb and to the west of the city of Bushnell.

2.4 Topography

Relevant information on topography can be found in the Upper La Moine River Watershed TMDL Final
Stage 1 report (IEPA 2017).

2.5 Soils
Relevant information on soils can be found in the Upper La Moine River Watershed TMDL Final Stage 1

report (IEPA 2017). Soils are primarily a mixture of silt loam with moderate infiltration rates when
thoroughly wetted and silty clay loams with low infiltration rates when thoroughly wetted.


https://pcb.illinois.gov/Resources/EnvironmentalRegister
https://www2.illinois.gov/epa/Documents/iepa/water-quality/watershed-management/tmdls/reports/upper-la-moine-river/upper-la-moine-stage-1-combined.pdf
https://www2.illinois.gov/epa/Documents/iepa/water-quality/watershed-management/tmdls/reports/upper-la-moine-river/upper-la-moine-stage-1-combined.pdf
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2.6 Hydrology
Relevant information on hydrologic conditions can be found in the Upper La Moine River Watershed
TMDL Final Stage 1 report (IEPA 2017). There are no active U.S. Geological Survey (USGS) flow gage
sites in the watershed.
2.7 Watershed Studies and Information
This section describes several of the studies that have been completed in the watershed:
e The La Moine River Basin: An Inventory of the Region’s Resources (IDNR 2005)
This report includes an inventory of physical and biological resources in the La Moine River
basin. Information on the history of the area as well as landforms, land cover and natural areas,
and wildlife is discussed.
o East Fork La Moine River Watershed TMDL Report (IEPA 2007)

(https://www?2.illinois.gov/epa/Documents/epa.state.il.us/water/tmdl/report/lamoine-east-
fork/lamoine-east-final-tmdl.pdf)

The completed East Fork La Moine River TMDL Report contains TMDL allocations for the East
Fork La Moine River (manganese impairment) and Argyle and Spring (McDonough) lakes (total
phosphorus impairments). The report was completed over ten years ago and new information in
the Upper La Moine River Watershed TMDL Final Stage 1 report is considered more applicable
for this TMDL.

e Upper La Moine River Watershed TMDL Final Stage 1 Report (IEPA 2017)
(https://www?2.illinois.gov/epa/Documents/iepa/water-quality/watershed-
management/tmdls/reports/upper-la-moine-river/upper-la-moine-stage-1-combined.pdf)

The completed Upper La Moine River watershed report contains relevant information and data
for this TMDL. Causes of impairments included ammonia (total), chloride, dissolved oxygen,
manganese and total phosphorus.

A detailed summary of recent watershed studies and additional relevant information for this section can
be found in the Upper La Moine River Watershed TMDL Final Stage 1 Report (IEPA 2017).

3. Watershed Source Assessment

Source assessments are an important component of water quality management plans and TMDL
development. This section provides a summary of potential sources that contribute to dissolved oxygen
impairments along the East Fork La Moine River.

3.1 Pollutants of Concern

Pollutants of concern evaluated in this source assessment include parameters influencing dissolved
oxygen. Dissolved oxygen in streams can be affected by biochemical oxygen demand, phosphorus,
ammonia, and sediment oxygen demand in addition to non-pollutant causes such as lack of reaeration.
These pollutants can originate from an array of sources including point and nonpoint sources.
Eutrophication (high levels of algae) is also often linked directly to low dissolved oxygen conditions, and


https://www2.illinois.gov/epa/Documents/epa.state.il.us/water/tmdl/report/lamoine-east-fork/lamoine-east-final-tmdl.pdf
https://www2.illinois.gov/epa/Documents/epa.state.il.us/water/tmdl/report/lamoine-east-fork/lamoine-east-final-tmdl.pdf
https://www2.illinois.gov/epa/Documents/iepa/water-quality/watershed-management/tmdls/reports/upper-la-moine-river/upper-la-moine-stage-1-combined.pdf
https://www2.illinois.gov/epa/Documents/iepa/water-quality/watershed-management/tmdls/reports/upper-la-moine-river/upper-la-moine-stage-1-combined.pdf
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therefore nutrients are also a pollutant of concern. Point sources typically discharge at a specific location
from pipes, outfalls, and conveyance channels. Nonpoint sources are diffuse sources that have multiple
routes of entry into surface waters, particularly overland runoff. This section provides a summary of
potential point and nonpoint sources that contribute to the impaired waterbodies.

3.2 Point Sources
Point source pollution is defined by the Federal Clean Water Act (CWA) 8502(14) as:

...any discernible, confined and discrete conveyance, including any ditch, channel, tunnel,
conduit, well, discrete fissure, container, rolling stock, concentrated animal feeding operation
(CAFO), or vessel or other floating craft, from which pollutants are or may be discharged. This
term does not include agriculture storm water discharges and return flow from irrigated
agriculture.

Under the CWA, all point sources are regulated under the National Pollutant Discharge Elimination
System (NPDES) program. A municipality, industry, or operation must apply for an NPDES permit if an
activity at that facility discharges wastewater to surface water. Point sources can include facilities such as
municipal wastewater treatment plants (WWTPs), industrial facilities, CAFOs, or regulated stormwater
including municipal separate storm sewer systems (MS4s). There are no CAFOs or regulated MS4s in the
East Fork La Moine River watershed.

NPDES facilities in the study area include municipal wastewater treatment plants. Nutrients and oxygen-
demanding substances can be found in these discharges and may contribute to low dissolved oxygen
impairments. There are three individual NPDES permitted facilities in the East Fork La Moine River
watershed (Table 3). Average and maximum design flows and downstream impairments are included in
the facility summaries. Bardolph STP (ILG580020) drains to a small tributary of DLG-08 and may be
contributing to impairment because of close proximity to the impaired reach. Bushnell West STP
(1L0024384) drains to Drowning Fork (DGLC-01), which is listed as impaired for total phosphorus. The
remaining facility, Good Hope STP (ILG580194), drains to an unimpaired upstream tributary of DGL-05
and is not likely contributing to impairment. All three facilities have existing dissolved oxygen permit
limits that meet the general use water quality standard.

Table 3. Individual NPDES permitted facilities discharging to impaired segments

Average | Maximum
Downstream Design Design
Type of Receiving Impaired Flow Flow
IL Permit ID Facility Name Discharge Water Segment(s) (MGD) (MGD)
1L0024384 Bushnell West STP | STP Drowning Fork DGL-08 0.25 0.625
Unnamed
ILG580020 | Bardolph STP2 | STP tributary of DGL-08 0.07 0.175
East Fork La
Moine River
ILG580194 Good Hope STP STP Town Fork DGL-05, DGL-08 0.057 0.075

Italics — NPDES facility draining to unimpaired segment.

BOLD — NPDES facility draining to impaired segment.

MGD - Million gallons per day

STP — Sewage treatment plant

a. Although Bardolph STP does not discharge directly to an impaired segment, the facility discharges to a small tributary of DGL-08
and could be contributing to impairment.
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3.3 Nonpoint Sources

The term nonpoint source pollution is defined as any source of pollution that does not meet the legal
definition of point sources. Nonpoint source pollution typically results from overland stormwater runoff
that is diffuse in origin, as well as background conditions. It should be noted that stormwater collected
and conveyed through a regulated MS4 is considered a controllable point source. As part of the water
resource assessment process, lllinois EPA was not able to identify specific sources contributing to
dissolved oxygen impairments (Table 4).

Table 4. Potential sources in project area based on the draft 2016 305(b) list

Watershed Segment Sources
East Fork La Moine IL_DGL-05 Source unknown
River IL_DGL-08 | Source unknown

Nonpoint sources potentially contributing to low dissolved oxygen conditions include stormwater and
agricultural runoff, onsite wastewater treatment systems, animal agriculture activities, and sediment
oxygen demand. Typical pollutants of concern include phosphorus (leading to eutrophication), ammonia,
and carbonaceous biochemical oxygen demand. Sediment oxygen demand, often a result of decaying
organic matter, can significantly contribute to low dissolved oxygen conditions. Channelization and
hydrologic modification are non-pollutant sources. Channelization can result in low dissolved oxygen
conditions due to lack of in-stream structures that would reaerate the water column.

3.3.1 Animal Feeding Operations (AFOs)

Animal feeding operations that are not classified as CAFOs are known as animal feeding operations
(AFOs) in Illinois. Non-CAFO AFOs are considered nonpoint sources by U.S. EPA. AFOs in Illinois do
not have state permits. However, they are subject to state livestock waste regulations and may be
inspected by the Illinois EPA, either in response to complaints or as part of the agency’s field inspection
responsibilities to determine compliance by facilities subject to water pollution and livestock waste
regulations. The animals raised in AFOs produce manure that is stored in pits, lagoons, tanks, and other
storage devices. The manure is then applied to area fields as fertilizer. When stored and applied properly,
this beneficial re-use of manure provides a natural source for crop nutrition. It also lessens the need for
fuel and other natural resources that are used in the production of fertilizer. AFOs, however, can pose
environmental concerns, including the following:

= Manure can leak or spill from storage pits, lagoons, tanks, etc.
= Improper application of manure can contaminate surface or ground water.
= Manure over application can adversely impact soil productivity.

Livestock are potential sources of nutrients to streams, particularly when direct access is not restricted
and/or where feeding structures are located adjacent to riparian areas. Watershed specific data are not
available for livestock populations.

2012 Census of Agriculture animal population estimates and additional relevant information for this
section can be found in the Upper La Moine River Watershed TMDL Final Stage 1 Report (IEPA 2017).

3.3.2 Onsite Wastewater Treatment Systems

Onsite wastewater treatment systems (e.g., septic systems) that are properly designed and maintained
should not serve as a source of contamination to surface waters. However, onsite systems do fail for a
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variety of reasons. Common soil-type limitations that contribute to failure include seasonally high water
tables, compact glacial till, bedrock, and fragipan. When these septic systems fail hydraulically (surface
breakouts) or hydrogeologically (inadequate soil filtration) there can be adverse effects to surface waters
(Horsley and Witten, Inc. 1996). Septic systems contain all the water discharged from homes and business
and can be significant sources of pollutants. County health departments were contacted for information on
septic systems and unsewered communities. A response was received from McDonough County. The
county estimates that 50 percent of installed systems in the county have been inspected. The county does
not have a total count of installed systems or unsewered communities and could not provide information
on failure rates or results of compliance testing.

Additional relevant information for this section can be found in the Upper La Moine River Watershed
TMDL Final Stage 1 Report (IEPA 2017).

3.3.3 Stormwater and Agricultural Runoff

During wet-weather events (snowmelt and rainfall), pollutants are incorporated into runoff and can be
delivered to downstream waterbodies. The resultant pollutant loads are linked to the land uses and
practices in the watershed. Agricultural and developed areas can have significant effects on water quality
if proper best management practices are not in place.

In addition to pollutants, alterations to a watershed’s hydrology as a result of land use changes, ditching,
and stream channelization can detrimentally affect habitat and biological health. Imperviousness
associated with developed land uses and agricultural field tiling can result in increased peak flows and
runoff volumes and decreased base flow as a result of reduced ground water discharge. Drain tiles also
transport agricultural runoff directly to ditches and streams, whereas runoff flowing over the land surface
may infiltrate to the subsurface and may flow through riparian areas.

4. Water Quality

An important step in the TMDL development process is the review of water quality conditions,
particularly data and information used to list segments. Examination of water quality monitoring data is a
key part of defining the problem that the TMDL is intended to address.

Background information on water quality monitoring can be found in the recently completed Upper La
Moine River Watershed TMDL Final Stage 1 Report (IEPA 2017). In the East Fork La Moine River
watershed, water quality data are available that are a part of the Illinois EPA Ambient Water Quality
Monitoring Network (AWQMN). Parameters sampled in the streams include field measurements (e.g.,
dissolved oxygen) as well as those that require lab analyses (e.g., nutrients).

The most recent 10 years of data collection, 2007—2016, were used to evaluate impairment status for East
Fork La Moine River segments DGL-05 and DGL-08. Each data point was reviewed to ensure the use of
quality data in the analysis below. Data were obtained directly from Illinois EPA.

The East Fork La Moine River is listed as impaired along two segments—DGL-05 and DGL-08. Both
segments are impaired for aquatic life due to low dissolved oxygen. Sample site DGL-09 is the only
Illinois EPA sampling site with relevant data on DGL-08. There are no data available for DGL-05.
Continuous monitoring data were collected on segment DGL-08 in 2012 and 2017. Dissolved oxygen in
July 2012 violated the standard, and the dissolved oxygen impairment on DGL-08 is confirmed (Figure
2). Additional data collection is recommended to confirm impairment along DGL-05.
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As described above, there are three NPDES-permitted facilities in the watershed, two that are likely
contributing to the impairment on DLG-08 (see Table 1). Dissolved oxygen data were paired with
phosphorus data and chlorophyll-a data along DGL-08 to determine if eutrophication is potentially
contributing to low dissolved oxygen conditions. Phosphorus versus dissolved oxygen data collected from
2007 and 2012 do not indicate a negative correlation (Figure 3); however, the data are too limited to draw
conclusions. Chlorophyll-a versus dissolved oxygen data from 2007 and 2012 do not show a correlation
(Figure 4).

+ Continuous monitoring data

0 : T T T T T T
7/16/2012  7/17/2012  7/18/2012  7/19/2012  7/20/2012  7/21/2012  7/22/2012  7/23/2012
Figure 2. Continuous dissolved oxygen time series, East Fork La Moine River DGL-08 (site DGL-09).
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Figure 3. Total phosphorus versus dissolved oxygen, 2007 and 2012, East Fork La Moine River, DGL-08
segment.



East Fork La Moine River Watershed || TMDL
Final Stage 1 Report

©2007 2012

12

10 | .
=] ]
£ 8
c <& &
1]
=]
% ]
o 57
= ]
@ ]
==
2 ]
e ]
2 4
[an] ]

2 |

0 ] T T T T

0 5 10 15 20 25
Chlorophyll-a, corrected for pheophytin (ug/L)

Figure 4. Chlorophyll-a versus dissolved oxygen, 2007 and 2012, East Fork La Moine River, DGL-08 segment.

5. TMDL Methods and Data Needs

The first stage of this project is an assessment of available data, followed by evaluation of their
credibility. The types of data available, their quantity and quality, and their spatial and temporal coverage
relative to impaired segments or watersheds drive the approaches used for TMDL model selection and
analysis. Credible data are those that meet specified levels of data quality, with acceptance criteria
defined by measurement quality objectives, specifically their precision, accuracy, bias, representativeness,
completeness, and reliability. The following sections describe the methods that are proposed to derive
TMDLs and the additional data needed to develop credible TMDLSs.

TMDLs are proposed for segments with verified impairments and known pollutants (Table 5). The
Qual2K model is proposed to evaluate the confirmed low dissolved oxygen impairments where point
sources are present (DLG-08). If point sources are not present, as is the case for DLG-05, and if there is a
correlation with eutrophication (i.e., phosphorus concentration or high levels of algae and/or plant
growth), a duration curve approach is suggested to develop a phosphorus TMDL. The phosphorus target
will be derived from the relationship between phosphorus and dissolved oxygen in the impaired stream.
TMDLs are not proposed for dissolved oxygen impairments that are not affected by point sources and do
not show a correlation with eutrophication. In these cases, it is assumed that the cause of impairment is
non-pollutant based (e.g., the effect of lack of re-aeration in low-gradient streams or the effect of
hydromodification).
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Table 5. Proposed model summary

Designated TMDL Proposed
Name Segment ID Uses Parameter(s) Proposed Model Pollutant
IL DGL-05 Aquatic Life Dissolved Load.o'luraltlon curve or 4C Phosphorus or
East Fork — Oxygen classification non-pollutant
La Moine Biochemical
River IL_DGL-08 | Aquatic Life Dissolved | ¢ 1ok oxygen demand,
Oxygen ammonia, total
phosphorus

5.1 Load Duration Curve Approach

The primary benefit of duration curves in TMDL development is to provide insight regarding patterns
associated with hydrology and water quality concerns. The duration curve approach is particularly
applicable because water quality is often a function of stream flow. For instance, sediment concentrations
typically increase with rising flows as a result of factors such as channel scour from higher velocities.
Other parameters, such as chloride, may be more concentrated at low flows and more diluted by increased
water volumes at higher flows. The use of duration curves in water quality assessment creates a
framework that enables data to be characterized by flow conditions. The method provides a visual display
of the relationship between stream flow and water quality.

Allowable pollutant loads have been determined through the use of load duration curves. Discussions of
load duration curves are presented in An Approach for Using Load Duration Curves in the Development
of TMDLs (U.S. EPA 2007). This approach involves calculating the allowable loadings over the range of
flow conditions expected to occur in the impaired stream by taking the following steps:

1. A flow duration curve for the stream is developed by generating a flow frequency table and plotting
the data points to form a curve. The data reflect a range of natural occurrences from extremely high
flows to extremely low flows.

2. The flow curve is translated into a load duration (or TMDL) curve by multiplying each flow value (in
cubic feet per second) by the water quality standard/target for a contaminant (mg/L), then multiplying
by conversion factors to yield results in the proper unit (i.e., pounds per day). The resulting points are
plotted to create a load duration curve.

3. Each water quality sample is converted to a load by multiplying the water quality sample concentration
by the average daily flow on the day the sample was collected. Then, the individual loads are plotted
as points on the TMDL graph and can be compared to the water quality standard/target, or load
duration curve.

4. Points plotting above the curve represent deviations from the water quality standard/target and the
daily allowable load. Those plotting below the curve represent compliance with standards and the daily
allowable load. Further, it can be determined which locations contribute loads above or below the
water quality standard/target.

5. The area beneath the TMDL curve is interpreted as the loading capacity of the stream. The difference
between this area and the area representing the current loading conditions is the load that must be
reduced to meet water quality standards/targets.

6. The final step is to determine where reductions need to occur. Those exceedances at the right side of

the graph occur during low flow conditions, and may be derived from sources such as illicit sewer
connections. Exceedances on the left side of the graph occur during higher flow events, and may be
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derived from sources such as runoff. Using the load duration curve approach allows Illinois EPA to
determine which implementation practices are most effective for reducing loads on the basis of flow
regime.

Water quality duration curves are created using the same steps as those used for load duration curves
except that concentrations, rather than loads, are plotted on the vertical axis. Flows are categorized into
the following five hydrologic zones (U.S. EPA 2007):

High flow zone: stream flows that plot in the 0 to 10-percentile range, related to flood flows
Moist zone: flows in the 10 to 40-percentile range, related to wet weather conditions
Mid-range zone: flows in the 40 to 60-percentile range, median stream flow conditions

Dry zone: flows in the 60 to 90-percentile range, related to dry weather flows

Low flow zone: flows in the 90 to 100-percentile range, related to drought conditions

The duration curve approach helps to identify the issues surrounding the impairment and to roughly
differentiate among sources. Table 6 summarizes the general relationship among the five hydrologic
zones and potentially contributing source areas (the table is not specific to an individual pollutant). For
example, the table indicates that impacts from point sources are usually most pronounced during dry and
low flow zones because there is less water in the stream to dilute their loads. In contrast, impacts from
stormwater are most pronounced during moist and high flow zones due to increased overland flow from
stormwater source areas during rainfall events.

Table 6. Relationship between duration curve zones and contributing sources

Contributing source area : : etinalion C;urve A

High Moist Mid-range Dry Low
Point source M H
Livestock direct access to streams M H
On-site wastewater systems M M-H H H H
Stormwater: Impervious H H H
Stormwater: Upland H H M
Field drainage: Natural condition H M
Field drainage: Tile system H H M-H L-M

Note: Potential relative importance of source area to contribute loads under given hydrologic condition (H: High; M: Medium; L:
Low).

The load reduction approach also considers critical conditions and seasonal variation in the TMDL
development as required by the Clean Water Act and U.S. EPA’s implementing regulations. Because the
approach establishes loads on the basis of a representative flow regime, it inherently considers seasonal
variations and critical conditions attributed to flow conditions. An underlying premise of the duration
curve approach is correlation of water quality impairments to flow conditions. The duration curve alone
does not consider specific fate and transport mechanisms, which may vary depending on watershed or
pollutant characteristics.

5.2 Qual2K

Qual2K is a steady-state water quality model that simulates eutrophication kinetics and conventional
water quality parameters and is maintained by U.S. EPA. Qual2K simulates up to 15 water quality
constituents in branching stream systems. A stream reach is divided into a number of computational
elements, and for each computational element, a hydrologic balance in terms of stream flow (e.g., m%/s), a
heat balance in terms of temperature (e.g., degrees C), and a material balance in terms of concentration
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(e.g., mg/l) are written. Both advective and dispersive transport processes are considered in the material
balance. Mass is gained or lost from the computational element by transport processes, wastewater
discharges, and withdrawals. Mass can also be gained or lost by internal processes such as release of mass
from benthic sources or biological transformations.

The program simulates changes in flow conditions along the stream by computing a series of steady-state
water surface profiles. The calculated stream-flow rate, velocity, cross-sectional area, and water depth
serve as a basis for determining the heat and mass fluxes into and out of each computational element due
to flow. Mass balance determines the concentrations of constituents at each computational element. In
addition to material fluxes, major processes included in the mass balance are transformation of nutrients,
algal production, benthic and carbonaceous demand, atmospheric reaeration, and the effect of these
processes on the dissolved oxygen balance. The nitrogen cycle is divided into four compartments: organic
nitrogen, ammonia nitrogen, nitrite nitrogen, and nitrate nitrogen. The primary internal sink of dissolved
oxygen in the model is biochemical oxygen demand (BOD). The major sources of dissolved oxygen are
algal photosynthesis and atmospheric reaeration.

The model is applicable to dendritic streams that are well mixed. It assumes that the major transport
mechanisms, advection and dispersion, are significant only along the main direction of flow (the
longitudinal axis of the stream or canal). It allows for multiple waste discharges, withdrawals, tributary
flows, and incremental inflow and outflow.

Hydraulically, Qual2K is limited to the simulation of time periods during which both the stream flow in
river basins and input waste loads are essentially constant. Qual2K can operate as either a steady-state or
a quasi-dynamic model, making it a very helpful water quality planning tool. When operated as a steady-
state model, it can be used to study the impact of waste loads (magnitude, quality, and location) on
instream water quality. By operating the model dynamically, the user can study the effects of diurnal
variations in meteorological data on water quality (primarily dissolved oxygen and temperature) and also
can study diurnal dissolved oxygen variations due to algal growth and respiration. However, the effects of
dynamic forcing functions, such as headwater flows or point loads, cannot be modeled in Qual2K. A
steady-state model is proposed.

Qual2K is an appropriate choice for certain types of dissolved oxygen and organic enrichment TMDLs
that can be implemented at a moderate level of effort. Use of the Qual2K models in TMDLs is most
appropriate when (1) full vertical mixing can be assumed, and (2) water quality excursions are associated
with identifiable critical flow conditions. Because these models do not simulate dynamically varying
flows, their use is limited to evaluating responses to one or more specific flow conditions. The selected
flow condition should reflect critical conditions, which for dissolved oxygen occurs when flows are low
and the ambient air temperature is warm, typically in July or August.

5.3 Additional Data Needs

Data satisfy two key objectives for Illinois EPA, enabling the agency to make informed decisions about
the resource. These objectives include developing information necessary to:

o Determine if the impaired areas are meeting applicable water quality standards for their
respective designated use(s)

e Support modeling and assessment activities required to allocate pollutant loadings for all
impaired areas where water quality standards are not being met
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Additional data may be needed to understand probable sources, calculate reductions, develop calibrated
water quality models, and develop effective implementation plans. Table 7 summarizes the additional
data needed for each impaired segment.

Table 7. Additional data needs

Designated TMDL -
Name Segment ID Uses Parameters Additional Data Needs
_ Dissolved To confirm impairment and to determine
East Fork La IL_DGL-05 Aquatic Life Oxygen relationship with eutrophication
Moine River IL_DGL-08 Aquatic Life Dissolved To support Qual2K model
Oxygen
All All All All Implementation plan development

Specific data needs include:

Confirm Impairment and Determine Relationship with Eutrophication on IL_DGL-05—Collect
DO, chlorophyll-a, and TP grab samples at station DGL-05 or DGL-10; two samples per day (at least one
per day in the early morning) on three separate sampling days during low flow, warm critical conditions.

Support Qual2K Model Development on East Fork La Moine River IL_DGL-08—Data collection is
needed at the primary monitoring station on this reach (DGL-09). Ideally, there would be two separate
data collection periods, each time period lasting roughly one week during critical conditions (low flow,
warm conditions). Adding more monitoring locations (e.g., where East Fork La Moine River crosses E.
1600th Street and in tributaries) would help determine how heterogeneous the system is and what
dynamics are occurring along the reach. Recommended monitoring includes:

= Site DGL-09 in Figure 1:

— Continuous dissolved oxygen, stream temperature, conductivity, and pH monitoring during a
warm, low flow period; monitoring should take place over approximately two weeks.

— Flow measurements (depth and velocity) at least twice during dissolved oxygen monitoring;
the number of measurements will be dependent on weather and stream conditions.

— Multiple samples of organic nitrogen, ammonia nitrogen, nitrate nitrogen, total Kjeldahl
nitrogen (TKN), organic phosphorus, soluble reactive phosphorus, total inorganic carbon,
total organic carbon, carbonaceous biochemical oxygen demand (5-day and 20-day if
possible), inorganic solids, chlorophyll-a, and alkalinity. Depending on the monitoring
station, grab samples could be collected twice per day during the first and last days of sonde
deployment or throughout the week.

— Macrophyte and attached algae survey, survey of groundwater and tributary contributions, if
any.

— Survey of channel substrate and bottom material.

Implementation Plan Development—Further in-field assessment may be needed to better determine the
source of impairments in order to develop an effective TMDL implementation plan. Additional
monitoring could include:
e Windshield surveys
e Streambank surveys and stream assessments for both East Fork La Moine River impaired
segments and associated pollutants (phosphorus or non-pollutant for DGL-05; biochemical
oxygen demand, ammonia, and phosphorus for DGL-08)
e Farmer/landowner surveys
o Word of mouth and in-person conversations with local stakeholders and landowners
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6. Public Participation

A public meeting was held on December 13, 2018 at Macomb City Hall in Macomb, IL to present the
Stage 1 report and findings. A public notice was sent out and the public comment period closed on
January 13, 2019. A summary of the public meeting findings and a notice of the public comment period
was published in The McDonough County Voice newspaper on December 15, 2018. Two sets of written
comments were provided by the La Moine River Ecosystem Partnership and applicable changes were
made to this Stage 1 Report. Written comments and responses are provided in Appendix A.

Some comments and responses are summarized below:

e A request was made to place hard copies of the final reports in the Western Illinois University
and local libraries.

e Multiple comments were made with regard to the city of Colchester and its influence on the
impaired streams addressed in this report. Colchester is not located within the impaired
subwatersheds for segments DGL-08 and DGL-05 (see Figure 1 for subwatershed boundaries
outlined in black). It discharges to a tributary of a downstream segment (DGL-04) on the East
Fork La Moine River. It is therefore not considered in the source assessment for segments DGL-
08 and DGL-05.

e Reference was made to a previously conducted 319 cost share project, “Upper La Moine River
Livestock Exclusion,” in the watershed. This project is noted and will be included in the Stage 3
Report.
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Appendix A. Response to Comments

Comment 1 on the Stage 1 Report

La Meine River 321 W. Untversity Drive

Ecosystemn
A f ’ Parmership Macomb. IL 61455
e T T 309-833-4747

January 10, 2019
COMMENTS ON LA MOINE RIVER WATERSHED TMDL STAGE 1 REPORT

For Section 2.3 on page 4, there 1s a fair amount of development in the west part of
Bushnell. On page 5 in Section 2.6 [as we recall]. some hydrologic soil groups are missing from
the 2017 report. They mught correspond to areas from the General Soil Map of McDonough
County [compiled 1991], published by the USDA Natural Resources Conservation Service in
1997.

Some major soil types. including Sable and Virden, are listed as hydrologic group B/D 1n
Table 7 on pages 174-175. Group B applies to areas that are drained and group D to those that
are undrained [pages 82]. Group B has a higher infiltration rate and lower run-off potential than
group D [page 81]. This fact affects the text regarding agricultural field tiling in Section 3.3.3 on
page 8. Underground outlets can also serve as drain tiles.

In Section 3.2 on page 6. the Colchester STP 1s NOT listed. It drains to an un-named
tributary of the East Fork. We question the assumption in the last sentence on page 10 that “the
cause of impairment 1s non-pollutant based”, especially regarding impaired segment DGL-05.

A 319 cost-share grant for DGL-05 named “Upper LaMoine River Livestock Exclusion™
was began in 2008 and completed in 2011. The project involved eight livestock producers
mstalling permanent exterior fence, interior fence, stream crossing, wells, watening facilities,
water and sediment control structures, pasture rotation systems, and pasture planting. Total
estimated load reductions were: sediment — 811 tons per vear; phosphorus — 901 Ibs. per year;
mitrogen — 1774 bs. per year; animal units excluded from the LaMoine River — 214.1.

With the election of a new Govemor and the selection of an active farmer [John Sullivan]
as IL Agnculture Department Director, 1t can be hoped that support for soil and water
conservation districts will increase. There 15 no better connection to local stakeholders and
landowners or mechanisms for implementation of best management practices. Financial
mcentives are needed.

Thank you,

Dana Walker, President

La Moine River Ecosystem Partnership

18



East Fork La Moine River Watershed || TMDL
Final Stage 1 Report

Comment 2 on the Stage 1 Report
Dear Mr. Abel Haile:

Thank you for coming to Macomb City Hall with your staff and holding such an informative meeting.
Your staff was polite and knowledgeably answered questions. These studies contain important local
information that should be placed in the Western Illinois University and local libraries.

I had handed you a paper copy of the McDonough Voice article announcing the upcoming December 13
presentation. Tani Joswick, VVoice Correspondent in a yellow top, was there with a recorder and wrote an
article. I will attach a file to this email and at the very bottom of article is the original web address of the
McDonough Voice article.

The map on page 2 incorrectly shows the location of Macomb in the middle of nowhere. Macomb is
located at the intersection of US Route 136 and US Route 67 going north. The intersection is only two
blocks north of the Macomb square and McDonough Courthouse and three blocks north of the Macomb
Post Office. It would be helpful to show the road the coordinates along the edges of the map on page 2 as
on page 14 you refer to E 1600th Street and N 1450th Street. Some readers may not know that E 1600th
Street refers to a N-S road 16.00 miles east from the west edge of McDonough County and N 1450th
Street refers to a E-W road 14.50 miles north of south border of county. Should Table 3 on page 6 include
the Colchester square shaped lagoon on northeast edge of town?

Sincerely,

Sara Wood, BA,BS,MA
604 Memorial Drive
Macomb, IL 61455

309 333 4604

PS Please let the local residents know if we can help. As secretary of the local Environmentally
Concerned Citizens (ECC) and vice-president of La Moine River Ecosystem Partnership (LMREP), on
the board of The Friends of Argyle lake State Park. | try to keep local residents informed and involved at
local Earth Day celebrations and organized a Spring Lake Exploration event for LMREP in 2014 with fish
shocking, boat rides to show how lake was filing and groups have informative displays. My agriculture,
soils, physical geography, etc. classes are rather rusty so now more into PR. 1 also have a personal
interest as my house is next to the Kiljordan Creek in the city of Macomb, and still own two small grain
farms in watershed bought by ancestors in 1920's for retirement income before the creation of Social
Security.
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132018 La Moine, Missouri Creek segments show excessive pollutants - Mews - The McDonough County Vioice - Macomb, IL

The McDonough County

VOICE

La Moine, Missouri Creek segments show excessive pollutants

By Tabi Jozwick, Veice Correspondent

Posted Dac 13, 2018 at 819 AM

MACOMB — Some segments of the La Moine River watershed have been found to be impaired by pollutants,
sccording to scientists from the [llinois Environmental Protection Agency Thursday.

The IEF A Bureau of Water held a public meeting on Thursday on the total maximum daily loads, or maximum
allowable levels of pollutants, in the local watersheds in the west central [llinois region at the Macomb City Hall
Community Room. Their findings indicate that certain segments of the La Moine River watershed - including the
La Moine/Missouri Creek watershed and the East Fork La Moine River watershed - are impaired by excessive levels
of pollutants.

Tetra Tech, Inc. water resources scientists Andrea Plevan and Jennifer Olson discussed the TMDL levels for both the
East Fork La Moine W atershed and the La Moine/Missouri Creek YW atershed, and talked about different ways to
improve the quality of water in both watersheds. The TMDL derermines the marimum amount of pollutants such as
fecal coliform and dissolved oxygen that a body of water can have without violating water quality standards and the

designated purpose of the specific body of water.

Plevan said that East Fork La Moine River watershed had dissolved oxygen in two segments while La
Moine/Missouri Creek watershed had fecal coliform in two mainstream segments, thus violating the [EPA and the
federal Environmental Protection Agency regulations for TMDL levels. Two other bodies of water, Missouri Creek
and Little Missouri Creek had the allowable levels of dissolved oxygen and manganese levels allowed through the
TMDL requirements and were recommended to be removed from the impaired water list.

Fecal coliform was tested during the water recreation season between May to October when people were most likely
to go swimming. According to IEPA standards, levels cannot exceed the single sample of 400 counts /100 mL in
more than 10 percent of the samples during a 30-day period or less than the geometric mean of 200 counts/ 100 mL
from five separate samples in a 30-day period. A large amount of fecal coliform can cause people to become sick if
they either swim or drink water that contains a large amount of fecal coliform bacteria.

There were three different standards of testing for dissolved oxygen and it was tested throughout the year. For the
months of March to July, the instantaneous minimum requirement being 5.0 and the daily mean average over a
seven-day period being 6.0. For the months of August to February, lower requirements were allowed with the
instantaneous minimum requirement of 3.5 and the daily mean average over a seven-day period being 5.5.

Several factors affect dissolved oxygen from water treatment plants to agricultural usage. To prevent these issues,
Olson recommended thar at water trearment plants, routine maintenance, repairs and upgrades be implemented so
that waste water will not go into the local waters and cause more pollution. As for agriculture, Olson recommended
livestock be kept out of the local warers through exclusion fencing, proper storage and usage of manure, crop
rotation and creating riparian buffers.

Improving both the East Fork La Moine River and La Moine/Missouri Creek watershed can be achieved by working
on the most critical areas first and maintainin the water cycle so that adjustments can be made as needed.
Landowners can apply for the EPA 319 grant to improve the waters that flow on their properties.

The draft copy of the Stage | Report for East Fork La Moine River W atershed (I1), and the draft copy of the Stage 3
Report for La Moine/ Missouri Creek Watershed are available on-line at hitps:/ /www.illinois.gov/epa/ public-
notices!/ Pages/general-notices.aspx.

Hard copies of the draft reports are available for viewing at the Macomb Ciry Hall/Ciry Clerk's Office in Macomb,
Minois during business hours.

Questions about the East Fork La Moine River Watershed (II) draft TMDL report should be directed to the project
manager, Allison Ristau at Allison.Ristau@lllineis.gov or 217-782-3362 and questions about La Moine/Missouri

questions are being accepted undl Jan. 19, 2018,

— Email questions or comments on this article to editon@medonoughvoice.com

hittp-/hwnan. modonoughvoice .cominews/20 1812 15/la-meine-missouri-creek-segments-show-excessive-pollutants
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Response to comments on the Stage 1 Report

Response to Comment 1

The City of Bushnell was added to section 2.3 as a developed area.

Thank you for your comment on soil type and drainage tiles. It was noted and will be useful for
the Stage 3 TMDL implementation plan.

Colchester is not located within the impaired subwatershed. See additional text in the Section 6:
Public Participation for clarification.

Thank you for notifying us of the 319-cost share program. It has been noted and will be included
in the Stage 3 TMDL implementation plan. See Section 6: Public Participation for additional text.

Thank you for your comment in support of Soil and Water Conservation Districts.

Response to Comment 2

Thank you for sending the article. We have included text on it in Section 6: Public Participation.
Thank you for the correction. The location of Macomb has been updated in Figure 1. References
to E 1600th Street and N 1450th Street have been removed from section 5.3. No new monitoring
stations will be added per Illinois EPA.

Colchester is not located within the impaired subwatershed. Please see additional text in Section
6: Public Participation for clarification.
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