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INTRODUCTION

Section 303(d) of the 1972 Clean Water Act requires States to define impaired waters and
identify them on a list, which is referred to as the 303(d) list. The State of Illinois
recently issued the 2006 303(d) list, which is available on the web at:
http://www.epa.state.il.us/water/tmdl/303d-list.html. Section 303(d) of the Clean Water
Act and EPA's Water Quality Planning and Management Regulations (40 CFR Part 130)
require states to develop Total Maximum Daily Loads (TMDLs) for water bodies that are
not meeting designated uses under technology-based controls. The TMDL process
establishes the allowable loading of pollutants or other quantifiable parameters for a
water body 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 takes
into account a margin of safety, which reflects scientific 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 (USEPA, 1991).

Mauvaise Terre Creek (IL_DD-04) and Mauvaise Terre Lake (IL_SDL) are listed on the
2006 Illinois Section 303(d) List of Impaired Waters (IEPA, 2006) as waterbodies that
are not meeting their designated uses. As such, they have been targeted as high priority
waterbodies for TMDL development. This document presents the TMDLs designed to
allow these waterbodies to fully support their designated uses. The report covers each
step of the TMDL process and is organized as follows:

= Problem Identification

= Required TMDL Elements

= Watershed Characterization

= Description of Applicable Standards and Numeric Targets
= Development of Water Quality Model

= TMDL Development

= Public Participation and Involvement

= Adaptive Implementation Process

[llinois EPA revised the original TMDL document to include a more accurate
representation of the NPDES dischargers in the watershed. A notice was sent out for a
public meeting that was held in the watershed on August 31, 2010 and the comment
period ended September 30, 2010. No comments were received.
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1 PROBLEM IDENTIFICATION

The impairments in waters of the Mauvaise Terre Creek Watershed addressed in this
report are summarized below, with the parameters (causes) that they are listed for, and
the impairment status of each designated use, as identified in the 303(d) list (IEPA,
2006). TMDLs for Mauvaise Terre Creek and Mauvaise Terre Lake are included in this
report. TMDLs for North Fork Mauvaise Terre Creek (IL__DDC) for dissolved oxygen
and manganese will be conducted after additional data needed for the analysis have been
collected. While TMDLs are currently only being developed for pollutants that have
numerical water quality standards (indicated below with bold font), many controls that
are implemented to address TMDLs for these pollutants will reduce other pollutants as
well. For example, any controls to reduce phosphorus loads from watershed sources
(stream bank erosion, runoff, etc.) would serve to reduce not only phosphorus, but also
sediment loads to Mauvaise Terre Lake, as phosphorus Best Management Practices
(BMPs) are often the same or similar to sediment BMPs. Furthermore, any reduction of
phosphorus loads, either through implementation of watershed controls or dredging of
lake sediments, is expected to work towards reducing algae concentrations, as
phosphorus is the nutrient most responsible for limiting algal growth.

Mauvaise Terre Creek

Assessment Unit ID IL_DD-04
Size (length) 36.71
Listed For Fecal Coliform

Aquatic life (F), Fish consumption (F), Primary contact (N), Secondary

1
U Sl contact (X), Aesthetic quality (X)

' F = fully supporting, N=not supporting, X = not assessed

Mauvaise Terre Lake

Assessment Unit ID IL_SDL
Size (Acres) 172
Listed For Manganese, Phosphorus, Nitrate, total suspended solids, aquatic algae

Aquatic life (N), Fish consumption (F), Public and food processing water
Use Support* supplies (N), Primary contact (X), Secondary contact (X), Aesthetic quality

(N),

' F = fully supporting, N=not supporting, X = not assessed

Limno-Tech, Inc. Page 3
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2 REQUIRED TMDL ELEMENTS

USEPA Region 5 guidance for TMDL development requires TMDLs to contain eleven
specific components. Each of those components is summarized below, by waterbody.

Mauvaise Terre Creek (IL_DD-04)

1.

Identification of Waterbody, Pollutant of Concern, Pollutant Sources,
and Priority Ranking: Mauvaise Terre Creek, HUC 0713001104. The
pollutant of concern addressed in this TMDL is fecal coliform. Potential
sources contributing to the listing of Mauvaise Terre Creek include: runoff
from pastureland and animal feeding operations, private sewage disposal
systems, municipal point sources, and combined sewer overflows.
Mauvaise Terre Creek is reported on the 2006 303(d) list as being in
category 5, meaning available data and/or information indicate that at least
one designated use is not being supported or is threatened, and a TMDL is
needed (IEPA, 2006).

Description of Applicable Water Quality Standards and Numeric
Water Quality Target: The IEPA guidelines (IEPA, 2006) for identifying
fecal coliform as a cause of impairment in streams state that fecal coliform
is a potential cause of impairment of the primary contact use if the
geometric mean of all samples collected during May through October
(minimum five samples) is greater than 200 cfu/100 ml, or if greater than
10% of all samples exceed 400 cfu/100 ml (cfu = colony forming units).
For the Mauvaise Terre Creek TMDL for fecal coliform, the target is set at
meeting 200 cfu/100 ml across the entire flow regime during May-
October.

Loading Capacity — Linking Water Quality and Pollutant Sources:

A load capacity calculation was completed to determine the maximum
fecal coliform loads that will maintain compliance with the fecal coliform
standard for May through October under a range of flow conditions:

Median
Flow Observed

Percentile | Mauvaise Terre | Load Capacity
Range Creek Flow (cfs) (cfu/day)

60-100 1.56 7.63E+09
30-60 35.1 1.72E+11
0-30 139 6.81E+11

4. Load Allocations (LA): Load allocations designed to achieve compliance

with the above TMDL are calculated for the May-October period by the
following equation:

Load allocation = load capacity — MOS — XWLAs

Limno-Tech, Inc.
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Median

Observed Load
Flow Mauvaise Allocation

Percentile | Terre Creek (LA)
Range Flow (cfs) (cfu/day)

60-100 1.56 0

30-60 35.1 1.14E+11
0-30 139 2.28E+11

5. Wasteload Allocations (WLA): The WLA for the three point source

dischargers of fecal coliform in the Mauvaise Terre Creek watershed was
calculated from the current permitted flows and a fecal coliform
concentration consistent with the TMDL target (200 cfu/100 ml). The WLA
for these facilities equals 5.84E+10 cfu/day for designed average flow
conditions and 1.17E+11 for maximum design flow conditions, during
periods of no CSO discharge and applies at the point where the segment
impairment begins. The Jacksonville STP also has a permit for three
combined sewer overflows (CSOs) that may discharge during wet weather:
outfalls 002, 003 and 004. The CSO WLA is based on the maximum
primary treatment capacity of 57.93 MGD that can discharge through outfall
004 and the average combined discharge of 1.5 MGD from outfalls 002 and
003. The total WLA for the CSOs equals 4.5E+11 cfu/day and must not
exceed an average of four overflow events per year.

Margin of Safety: The TMDL contains an implicit margin of safety for
fecal coliform, through the use of multiple conservative assumptions. The
TMDL target (no more than 200 cfu/100 ml at any time) is more
conservative than the more restrictive portion of the fecal coliform water
quality standard (geometric mean of 200 cfu/100 ml for all samples
collected May through October). An additional implicit Margin of Safety
is provided via the use of a conservative model to define load capacity.
The model assumes no decay of bacteria that enter the river, and therefore
represents an upper bound of expected concentrations for a given pollutant
load.

Seasonal Variation: The TMDL was conducted with an explicit
consideration of seasonal variation. The approach used for the TMDL
evaluated seasonal loads because only May through October water quality
data were used in the analysis, consistent with the specification that the
standard only applies during this period. The fecal coliform standard will
be met regardless of flow conditions in the applicable season because the
load capacity calculations specify target loads for the entire range of flow
conditions that are possible to occur at any given point in the season where
the standard applies.

Reasonable Assurances: In terms of reasonable assurances for point
sources, Illinois EPA has the NPDES permitting program for treatment
plants, stormwater permitting and CAFO permitting. The permits for the
point source dischargers in the watershed will be modified if necessary as

Limno-Tech, Inc.
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11.

part of the permit review process (typically every 5 years), to ensure that
they are consistent with the applicable wasteload allocation.

In terms of reasonable assurances for nonpoint sources, Illinois EPA is committed

to:

= Convene local experts familiar with nonpoint sources of pollution in the

watershed

= Ensure that they define priority sources and identify restoration
alternatives

= Develop a voluntary implementation plan that includes accountability.

Local agencies and institutions with an interest in watershed management
will be important for successful implementation of this TMDL. Detail on
watershed activities is provided in the Stage 1 Report.

Monitoring Plan to Track TMDL Effectiveness: A monitoring plan will
be prepared as part of the implementation plan.

Transmittal Letter: A transmittal letter has been prepared and is included
with the TMDL.

Public Participation: Numerous opportunities were provided for local
watershed institutions and the general public to be involved. The Agency
and its consultant met with local municipalities and agencies in summer
2004 to gather and share information and initiate the TMDL process. A
number of phone calls were made to identify and acquire data and
information (listed in the Stage 1 Report). As quarterly progress reports
were produced, the Agency posted them to their website. In March 2005, a
public meeting was conducted in Jacksonville, Illinois to present the
results of the Stage 1 characterization work. In July 2006, a second public
meeting was conducted in Jacksonville, Illinois to present the TMDL. A
future meeting will be held for this revision process.

Limno-Tech, Inc.
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Mauvaise Terre Lake (IL_SDL)

1.

Identification of Waterbody, Pollutant of Concern, Pollutant Sources,
and Priority Ranking: Mauvaise Terre Lake, HUC 0713001104. The
pollutants of concern addressed in this report are total phosphorus,
manganese, and nitrate. Potential sources contributing to the listing of
Mauvaise Terre Lake include: lake bottom sediments, recreational
activities (i.e., golf courses) and agricultural sources for total phosphorus,
natural background sources for manganese, and agricultural runoff and
recreational activities (i.e., golf courses) for nitrate. Mauvaise Terre Lake
is reported on the 2006 303(d) list as being in category 5, meaning
available data and/or information indicate that at least one designated use
is not being supported or is threatened, and a TMDL is needed (IEPA,
2006).

Description of Applicable Water Quality Standards and Numeric
Water Quality Target: The water quality standard for total phosphorus
to protect aquatic life and aesthetic quality uses in Illinois lakes is 0.05
mg-P/1. For the Mauvaise Terre Lake phosphorus TMDL, the target is set
at the water quality criterion for total phosphorus of 0.05 mg-P/1.

The water quality standard for manganese in Illinois waters designated as
public and food processing water supplies is 150 ug/l. For the Mauvaise
Terre Lake TMDL, the target is set at the water quality criterion for
manganese of 150 ug/l.

The water quality standard for nitrate in Illinois waters that serve as
public and food processing water supplies is 10 mg-N/I. For the Mauvaise
Terre Lake nitrate TMDL, the target is set at the water quality criterion for
nitrate of 10 mg-N/L.

Loading Capacity — Linking Water Quality and Pollutant Sources:
The water quality model BATHTUB was applied to determine that the
maximum phosphorus load that will maintain compliance with the
phosphorus standard is 60.8 kg-P/month (2.03 kg-P/day).

A load capacity calculation was completed to determine the maximum
manganese and nitrate loads that will maintain compliance with their
respective water quality standards for a range of flow conditions. This
calculation is based on flow multiplied by the water quality standard of
150 ug/1 for manganese, and 10 mg/1 for nitrate.

Limno-Tech, Inc. Page 8



Mauvaise Terre Creek Watershed January 2011 Revision
TMDL

Mauvaise Terre| Allowable Allowable
River Flow Manganese | Nitrate Load
(cfs) Load (kg/day)| (kg-N/day)
0.5 0.18 12.2
1 0.37 24.5
2 0.73 48.9
5 1.84 122.3
10 3.67 244.7
20 7.34 489.4
30 11.01 734.1
40 14.68 978.7
50 18.35 1223.4

4. Load Allocations (LA): The Load Allocation designed to achieve
compliance with the above TMDL is as follows:

Total phosphorus: 54.72 kg-P/month (1.827 kg-P/day)
Manganese and nitrate (see table below)

T’\g?ruevgi\s/gr Manganese LA| Nitrate LA
Flow (cfs) (kg/day) (kg-N/day)
0.5 0.17 11.0
1 0.33 22.0
2 0.66 44.0
5 1.65 110.1
10 3.30 220.2
20 6.61 440.4
30 9.91 660.6
40 13.21 880.9
50 16.52 1101.1

5. Wasteload Allocations (WLA): There are no point source dischargers in
the Mauvaise Terre Lake watershed; therefore the wasteload allocation is
not calculated.

6. Margin of Safety: The TMDL contains an explicit margin of safety
(MOS) of 10% for total phosphorus. The phosphorus value was set to
reflect the uncertainty in the BATHTUB model predictions. The resulting
MOS for total phosphorus is 6.08 kg-P/month (0.203 kg-P/day).

The manganese and nitrate TMDLs contain an implicit Margin of Safety and an
explicit MOS. The implicit MOS is provided via the use of a conservative model
to define load capacity. The model assumes no loss of manganese or nitrate that
enters the lake, and therefore represents an upper bound of expected
concentrations for a given pollutant load. The TMDLs also contain an explicit
margin of safety of 10%. This 10% margin of safety was included in addition to

Limno-Tech, Inc. Page 9
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the implicit margin of safety to address potential uncertainty in the effectiveness
of load reduction alternatives. This margin of safety can be reviewed in the future
as new data are developed.

The following table provides the MOS for manganese and nitrate:

Mauvaise Terre| Manganese | Nitrate MOS
River Flow (cfs)| MOS (kg/day) | (kg-N/day)
0.5 0.02 1.2
1 0.04 2.4
2 0.07 4.9
5 0.18 12.2
10 0.37 24.5
20 0.73 48.9
30 1.10 73.4
40 1.47 97.9
50 1.84 122.3

Seasonal Variation: The TMDL was conducted with an explicit
consideration of seasonal variation. The BATHTUB model used for the
phosphorus TMDL is designed to accommodate the evaluation of monthly
loads. The monthly loading analysis is appropriate due to the short nutrient
residence time. The monthly duration for the loading was determined
based on a calculation of a phosphorus residence time in Mauvaise Terre
Lake on the order of weeks.

The load capacity calculations for manganese and nitrate take into account
seasonal variations by specifying target loads for the entire range of flow
conditions that are possible to occur in any given year.

Reasonable Assurances: There are no point source dischargers in the
watershed, so reasonable assurances are not discussed for point source
dischargers.

In terms of reasonable assurances for nonpoint sources, Illinois EPA is committed
to:
= Convene local experts familiar with nonpoint sources of pollution in the
watershed
= Ensure that they define priority sources and identify restoration
alternatives
= Develop a voluntary implementation plan that includes accountability.
Local agencies and institutions with an interest in watershed management
will be important for successful implementation of this TMDL. Detail on
watershed activities is provided in the Stage 1 Report.

Monitoring Plan to Track TMDL Effectiveness: A monitoring plan will
be prepared as part of the implementation plan.

Transmittal Letter: A transmittal letter has been prepared and is included
with this TMDL.

Limno-
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11. Public Participation: Numerous opportunities were provided for local
watershed institutions and the general public to be involved. The Agency
and its consultant met with local municipalities and agencies in summer
2004 to gather and share information and initiate the TMDL process. A
number of phone calls were made to identify and acquire data and
information (listed in the Stage 1 Report). As quarterly progress reports
were produced, the Agency posted them to their website. A public meeting
was conducted in Jacksonville, Illinois in March 2005 to present the
results of the Stage 1 characterization work. A second public meeting was
conducted in Jacksonville, Illinois in July 2006 to present the TMDL.
Another meeting will be held at a later date to present the implementation
plan.
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3 WATERSHED CHARACTERIZATION

The Stage 1 Report presents and discusses information describing the Mauvaise Terre
Creek watershed to support the identification of sources contributing to the listed
impairments as applicable. The Stage 1 Report is divided into four sections, called
Quarterly Progress Reports. The watershed characterization is discussed in the First
Quarterly Progress Report. Watershed characterization activities were focused on
gaining an understanding of key features of the watershed, including geology and soils,
climate, land cover, hydrology, urbanization and population growth, point source
discharges and watershed activities.

The impaired waterbodies addressed in this report are in the Mauvaise Terre Creek
watershed, located in Morgan and Scott counties in west-central Illinois. The two
waterbodies of concern are Mauvaise Terre Lake (IL_SDL) and Mauvaise Terre Creek
downstream of Town Brook (IL_DD-04). Mauvaise Terre Lake lies in Morgan County,
while Mauvaise Terre Creek flows through both Morgan and Scott Counties. Mauvaise
Terre Lake was constructed by damming the upper part of Mauvaise Terre Creek (above
the North Fork). The lake has a surface area of 172 acres and serves as a source of
drinking water for Jacksonville and several surrounding communities. Most of the water
supply, however, comes from wells located 26 miles from the Jacksonville (City of
Jacksonville, 2004). Mauvaise Terre Lake is approximately “L” shaped, with an arm
extending west from the inlet, and a second arm extending north to the dam. Mauvaise
Terre Lake is connected near the corner of the “L” to a smaller lake called Morgan Lake.

Figure 1 shows a map of the watershed, and includes some key features such as
waterways, impaired waterbodies, public water intakes and other key features. The map
also shows the locations of point source discharges that have a permit to discharge under
the National Pollutant Discharge Elimination System (NPDES).

Limno-Tech, Inc. Page 13
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Figure 1. Mauvaise Terre Creek Watershed

Limno-Tech, Inc.

Page 14



Mauvaise Terre Creek Watershed January 2011 Revision

TMDL

4 DESCRIPTION OF APPLICABLE STANDARDS AND
NUMERIC TARGETS

A water quality standard includes the designated uses of the waterbody, water quality
criteria to protect designated uses, and an antidegradation policy to maintain and protect
existing uses and high quality waters. Water quality criteria are sometimes in a form that
are not directly amenable for use in TMDL development and may need to be translated
into a target value for TMDLs. This section discusses the applicable designated uses, use
support, criteria and TMDL targets for waterbodies in the Mauvaise Terre Creek
watershed that are addressed in this report.

4.1 DESIGNATED USES AND USE SUPPORT

Water quality assessments in Illinois are based on a combination of chemical (water,
sediment and fish tissue), physical (habitat and flow discharge), and biological
(macroinvertebrate and fish) data. Illinois EPA conducts its assessment of water bodies
using a set of seven designated uses: aquatic life, aesthetic quality, indigenous aquatic life
(for specific Chicago-area waterbodies), primary contact (swimming), secondary contact,
public and food processing water supply, and fish consumption (IEPA, 2006). For each
water body, and for each designated use applicable to the water body, Illinois EPA’s
assessment concludes one of two possible “use-support” levels:

e Fully Supporting (the water body attains the designated use); or
e Not Supporting (the water body does not attain the designated use).

Water bodies assessed as “Not Supporting” for any designated use are identified as
impaired. Waters identified as impaired based on biological (macroinvertebrate,
macrophyte, algal and fish), chemical (water, sediment and fish tissue), and/or physical
(habitat and flow discharge) monitoring data are placed on the 303(d) list. Potential
causes and sources of impairment are also identified for impaired waters (IEPA, 2006).

Following the U.S. EPA regulations at 40 CFR Part 130.7(b)(4), the Illinois Section
303(d) list was prioritized on a watershed basis. Illinois EPA watershed boundaries are
based on the USGS ten-digit hydrologic units to provide the state with the ability to
address watershed issues at a manageable level and document improvements to a
watershed’s health (IEPA, 2006).

4.2 WATER QUALITY CRITERIA

Illinois has established water quality criteria and guidelines for allowable concentrations
of total phosphorus, manganese, nitrate and fecal coliform under its CWA Section 305(b)
program, as summarized below. A comparison of available water quality data to these
criteria is provided in the Stage 1 Report.

4.2.1 Total Phosphorus

The IEPA guidelines (IEPA, 2006) for identifying total phosphorus as a cause of
impairment in lakes greater than 20 acres in size, state that phosphorus is a potential
cause of impairment of the aesthetic quality use if there is at least one exceedance of the
applicable standard (0.05 mg/L) during the most recent year of data from the Ambient
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Lake Monitoring Program or the Illinois Clean Lakes Program. The available data
support the listing of phosphorus as a cause of impairment in Mauvaise Terre Lake, as
discussed in the Stage 1 Report.

4.2.2 Manganese

The water quality standard for manganese in Illinois waters designated as public and food
processing water supplies is 150 ug/l. The public and food processing water supply
guidelines for inland lakes indicate impairment if more than 10% of the observations
measured since 1999 exceed 150 ug/L. The available data confirm that the listing of
Mauvaise Terre Lake for manganese is appropriate based on IEPA’s guidelines, as
discussed in the Stage 1 Report.

4.2.3 Nitrate

The IEPA guidelines (IEPA, 2006) for identifying nitrate as a cause of impairment in
waterbodies used for public and food processing water supply, state that nitrate is a
potential cause of impairment of the public and food processing water supply use if more
than 10% of the observations exceed the applicable nitrate standard (10 mg-N/1) for raw
water. The available data support the listing of nitrate as a cause of impairment in
Mauvaise Terre Lake, as discussed in the Stage 1 Report.

4.2.4 Fecal Coliform

The IEPA guidelines (IEPA, 2006) for identifying fecal coliform as a cause of
impairment in streams state that fecal coliform is a potential cause of impairment of the
primary contact use if the geometric mean of all samples collected during May through
October (minimum five samples) is greater than 200/100 ml, or if greater than 10% of all
samples exceed 400/100 ml. The available data support the listing of fecal coliform as a
cause of impairment in Mauvaise Terre Creek (IL_DD-04), as discussed in the Stage 1
Report.

4.3 DEVELOPMENT OF TMDL TARGETS

The TMDL target is a numeric endpoint specified to represent the level of acceptable
water quality that is to be achieved by implementing the TMDL. Where possible, the
water quality criterion for the pollutant of concern is used as the numeric endpoint. When
appropriate numeric standards do not exist, surrogate parameters must be selected to
represent the designated use.

4.3.1 Total Phosphorus

For the Mauvaise Terre Lake phosphorus TMDL, the target is set at the water quality
criterion for total phosphorus of 0.05 mg-P/I.

4.3.2 Manganese

For the Mauvaise Terre Lake manganese TMDL, the target is set at the water quality
criterion for manganese of 150 ug/l.
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4.3.3 Nitrate

For the Mauvaise Terre Lake nitrate TMDL, the target is set at the water quality criterion
for nitrate of 10 mg-N/I.

4.3.4 Fecal Coliform

For Mauvaise Terre Creek (IL_DD-04) fecal coliform TMDL, the target was set at 200
cfu/100 ml.
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5 DEVELOPMENT OF WATER QUALITY MODELS

Water quality models are used to define the relationship between pollutant loading and
resulting water quality. The TMDL for phosphorus is based upon the BATHTUB model.
The TMDLs for fecal coliform, manganese and nitrate utilize a Load Duration Curve
method in addition to a Load Capacity Calculation. The development of the BATHTUB
model and the Load Duration Curve Approach are described in this section. The load
capacity calculation is described in Section 6. Section 5 includes information on:

= Model selection

* Modeling approach

=  Model inputs

=  Model calibration (only for BATHTUB)/Analysis (for load duration)

5.1 BATHTUB MODEL

The BATHTUB water quality model was used to define the relationship between external
phosphorus loads and the resulting concentrations of total phosphorus in Mauvaise Terre
Lake.

5.1.1 Model Selection

A detailed discussion of the model selection process for the Mauvaise Terre Creek
watershed is provided in the Stage 1 Report.

Of the models discussed , the BATHTUB model (Walker, 1985) was selected to address
phosphorus impairments to Mauvaise Terre Lake. The BATHTUB model was selected
because it does not have extensive data requirements (and can therefore be applied with
existing data), yet still provides the capability for calibration to observed lake data.
BATHTUB has been used previously for several reservoir TMDLs in Illinois, and has
been cited as an effective tool for lake and reservoir water quality assessment and
management, particularly where data are limited (Ernst et al., 1994).

BATHTUB was used to predict the relationship between phosphorus load and resulting
in-lake phosphorus concentrations.

5.1.2 Modeling Approach

The approach selected for the phosphorus TMDL is based upon discussions with [EPA
and the Scientific Advisory Committee. The approach consists of using existing empirical
data to define current loads to the lake, and using the BATHTUB model to define the
extent to which these loads must be reduced to meet water quality standards. This
approach corresponds to Alternative 1 in the detailed discussion of the model selection
process provided in the Stage 1 Report. Implementation plans for agricultural sources
will require voluntary controls, applied on an incremental basis. The approach taken for
these TMDLs, which requires no additional data collection and can be conducted
immediately, will expedite these implementation efforts.
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Determination of existing loading sources and prioritization of restoration alternatives
may be conducted by local experts as part of the implementation process (see Section 8).
Based upon their recommendations, a voluntary implementation plan can be developed
that includes both accountability and the potential for adaptive management.

5.1.3 Model Inputs

This section provides an overview of the model inputs required for BATHTUB
application, and how they were derived. The following categories of inputs are required
for BATHTUB:

= Model Options
= (Global Variables
= Reservoir Segmentation

= Tributary Loads

5.1.3.1 Model Options

BATHTUB provides a multitude of model options to estimate nutrient concentrations in a
reservoir. Model options were entered as shown in Table 1, with the rationale for these
options discussed below. No conservative substance was being simulated, so this option
was not needed. The second order available phosphorus option was selected for
phosphorus, as it is the default option for BATHTUB. Nitrogen was not simulated,
because phosphorus is the nutrient of concern. Similarly, transparency and chlorophyll a
are not simulated.

The Fischer numeric dispersion model was selected, which is the default approach in
BATHTUB for defining mixing between lake segments. Phosphorus calibrations were
based on lake concentrations. No nitrogen calibration was required. The use of
availability factors was not required, and estimated concentrations were used to generate
mass balance tables.
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Table 1. BATHTUB Model Options for Mauvaise Terre Lake
MODEL MODEL OPTION
Conservative substance Not computed
Total phosphorus 2nd order, available phosphorus

Total nitrogen
Chlorophyll-a
Transparency
Longitudinal dispersion
Phosphorus calibration
Nitrogen calibration
Error analysis
Availability factors
Mass-balance tables

Not computed

Not computed

Not computed
Fischer-numeric
Concentrations

None

Not computed

Ignored

Use estimated concentrations

5.1.3.2 Global Variables

The global variables required by BATHTUB consist of:

e The averaging period for the analysis

e Precipitation, evaporation, and change in lake levels

e Atmospheric phosphorus loads

BATHTUB is a steady state model, whose predictions represent concentrations averaged
over a period of time. A key decision in the application of BATHTUB is the selection of
the length of time over which inputs and outputs should be modeled. The length of the
appropriate averaging period for BATHTUB application depends upon the nutrient
residence time, which is the average length of time that phosphorus spends in the water
column before settling or flushing out of the lake. Guidance for the BATHTUB model
recommends that the averaging period used for the analysis be at least twice as large as
nutrient residence time for the lake of interest. For lakes such as Mauvaise Terre Lake,
which have a nutrient residence time on the order of weeks, a monthly averaging period
is recommended. The averaging period used for this analysis was set to the monthly

period.

Precipitation inputs were taken from the observed long-term annual average precipitation
data and scaled for the monthly simulation period. This resulted in a total monthly
precipitation value of 3.3 inches. Evaporation was set equal to precipitation and there was
no assumed increase in storage during the modeling period, to represent steady state
conditions. The values selected for precipitation and change in lake levels have little
influence on model predictions. Atmospheric phosphorus loads were specified using

default values provided by BATHTUB.
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5.1.3.3 Reservoir Segmentation

BATHTUB provides the capability to divide the reservoir under study into a number of
individual segments, allowing prediction of the change in phosphorus concentrations over
the length of the reservoir. The segmentation scheme selected for Mauvaise Terre Lake
was designed to provide one segment for each of the primary lake sampling stations. The
lake was divided into the segments as shown in Figure 2. The areas of segments and
watersheds for each segment were determined by Geographic Information System (GIS).

BATHTUB requires that a range of inputs be specified for each segment. These include
segment surface area, length, total water depth, and depth of thermocline and mixed
layer. Segment-specific values for segment depths were calculated from lake monitoring
data, while segment lengths and surface areas were calculated using GIS. A complete
listing of all segment-specific inputs is provided in Attachment 1.
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5.1.3.4 Tributary Loads

BATHTUB requires information describing tributary flow and nutrient concentrations
into each reservoir segment. The approach used to estimate flows is described below.
Total phosphorus concentrations for each major lake tributary were based upon
springtime measurements taken near the headwaters of the lake. Concentrations for small
tributaries were set equal to the assumed concentration for the major tributary. A
complete listing of all segment-specific flows and tributary concentrations is provided in
Attachment 1.

Flows to each segment were estimated using observed flows at USGS gaging stations
adjusted through the use of drainage area ratios as follows:

Flow into segment = Flow at USGS gage x Segment-specific drainage area ratio

Drainage area ratio = Drainage area of watershed contributing to model segment
Drainage area of watershed contributing to USGS gage

The USGS gage on Spring Creek at Springfield, IL (#05577500) was used in this
analysis.

Segment-specific drainage area ratios were calculated using the watershed boundaries
provided in GIS.

5.1.4 BATHTUB Calibration

BATHTUB model calibration consists of:
1. Applying the model with all inputs specified as above
2. Comparing model results to observed phosphorus data

3. Adjusting model coefficients to provide the best comparison between model
predictions and observed phosphorus data.

The BATHTUB model was initially applied with the model inputs as specified above.
Observed data for the year 1992 were used for calibration purposes, as this year provided
the most robust data set. The August in-lake data from this year were used for calibration,
as these data best reflect the steady state conditions assumed for the BATHTUB model.

Model results in segments 1, 2, and 3 initially under-predicted the observed phosphorus
data. Phosphorus loss rates in BATHTUB reflect a typical “net settling rate” (i.e. settling
minus sediment release) observed over a range of reservoirs. Under-prediction of
observed phosphorus concentrations can occur in cases of elevated phosphorus release
from lake sediments. The mismatch between model and data were corrected during the
calibration process via the addition of an internal phosphorus load of 170 mg/m?/day in
segment 3 to reflect resuspension of phosphorus from the lake bottom sediments in this
segment. The resulting predicted lake average total phosphorus concentration was 275.4
ug/l, compared to an observed average of 277.1 ug/l. This comparison represents an
acceptable model calibration. A complete listing of all the observed data used for
calibration purposes, as well as a comparison between model predictions and observed
data, is provided in Attachment 1.
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5.2 LOAD DURATION CURVE APPROACH

A load duration curve approach was used in the manganese and nitrate analysis for
Mauvaise Terre Lake. A load duration curve approach was also used in the fecal
coliform analysis for Mauvaise Terre Creek. A load duration curve is a graphical
representation of observed pollutant load compared to maximum allowable load over a
range of flow conditions. The load duration curve provides information to:

e Help identify the issues surrounding the problem and differentiate between point
and nonpoint source problems, as discussed immediately below;

e Address frequency of deviations (how many samples lie above the curve vs. those
that plot below); and

e Aid in establishing the level of implementation needed, by showing the magnitude
by which existing loads exceed standards for different flow conditions.

5.2.1 Model Selection

The load duration curve approach was selected for fecal coliform, manganese and nitrate
because it is consistent with the selected level of TMDL implementation for this TMDL
and it can be applied with the existing data. The load duration curve approach identifies
broad categories of sources over the entire range of flows, and the extent of control
required from these source categories to attain water quality standards.

5.2.2 Approach

The load duration curve approach uses stream flows for the period of record to gain
insight into the flow conditions under which exceedances of the water quality standard
occur. A load-duration curve is developed by: 1) ranking the daily flow data from lowest
to highest, calculating the percent of days these flows were exceeded, and graphing the
results; 2) translating the flow duration curve (produced in step 1) into a load duration
curve by multiplying the flows by the TMDL target; and 3) plotting observed pollutant
loads (measured concentrations times stream flow) on the same graph. Observed loads
that fall above the load duration curve exceed the maximum allowable load, while those
that fall on or below the line, do not exceed the maximum allowable load. An analysis of
the observed loads relative to the load duration curve provides information on whether
the pollutant source is point or nonpoint in nature. A more complete description of the
load duration curve approach is provided in the Stage 1 Report.

5.2.3 Data Inputs

The load duration curve approach requires a long-term flow record and concentration
measurements that are paired to flows. Data used for the load duration curve approach
are discussed below.

5.2.3.1 Manganese and Nitrate

Manganese data are available for a single location (SDL-1) in the lake, which was
monitored in 2002. All available manganese data were used in the analysis. These data
were collected by IEPA between April and October 2002 as part of IEPA’s ambient water
quality monitoring program.
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Nitrate data are available for three locations in Mauvaise Terre Lake between 1992 and
202. All available nitrate data collected by the IEPA at the most upstream lake station

(SDL-3) between 1992 and 2002 were used in the analysis. The data were collected as
part of IEPA’s ambient water quality monitoring program.

The load duration curve approach requires a matching of flows to water quality data for
the recent period. Daily flows were not available for Mauvaise Terre Lake for recent
years. Instead, daily average flows measured at the USGS gage on nearby Spring Creek
at Springfield, Illinois (05577500) were used in the analysis. Flows are available for the
period 1948-2004. The flows measured on Spring Creek were adjusted for the size of the
drainage area (i.e., they were multiplied by 0.3 because the watershed for the lake is 70%
smaller than the watershed for the Spring Creek gage).

5.2.3.2 Fecal coliform

Fecal coliform data collected by IEPA between 1990 and 2004 were used in the analysis.
The data were collected as part of IEPA’s ambient water quality monitoring program.
Only data for the months of May-October were used because the water quality standard
applies during this period.

The load duration curve approach requires a matching of flows to water quality data for
the recent period. Daily flows were not available for Mauvaise Terre Creek for recent
years. Instead, daily average flows measured at the USGS gage on nearby Spring Creek
at Springfield, Illinois (05577500) were used in the analysis. Flows are available for the
period 1948-2004. The flows measured on Spring Creek were adjusted for the size of the
drainage area (i.e., they were multiplied by 1.3 because the watershed for IL_DD-04 is
30% larger than the watershed for the Spring Creek gage).

5.2.4 Analysis

Load duration curves were developed for manganese, nitrate and fecal coliform, to
characterize pollutant problems over the entire flow regime and gain an understanding of
manganese and nitrate impairments in Mauvaise Terre Lake and fecal coliform
impairments in Mauvaise Terre Creek.

5.2.4.1 Manganese

A flow duration curve was generated by ranking daily flow data from lowest to highest,
calculating the percent of days these flows were exceeded, and graphing the results. A
load duration curve for manganese was generated by multiplying the flows in the
duration curve by the water quality standard of 150 ug/l for manganese. This is shown
with a solid line in Figure 3. Observed pollutant loads (measured concentrations
multiplied by corresponding stream flow), were plotted at triangles on the same graph.
The worksheet for this analysis is provided in Attachment 2.

The load duration curve for manganese shows that elevated concentrations are observed
only at low flows. This indicates that groundwater/natural sources are likely contributors
to manganese exceedances.
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Figure 3. Manganese load duration curve for Mauvaise Terre Lake with observed
loads (triangles)

5.2.4.2 Nitrate

A flow duration curve was generated by ranking daily flow data from lowest to highest,
calculating the percent of days these flows were exceeded, and graphing the results. A
load duration curve for nitrate was generated by multiplying the flows in the duration
curve by the water quality standard of 10 mg-N/I for nitrate. This is shown with a solid
line in Figure 4. Observed pollutant loads (measured concentrations multiplied by
corresponding stream flow), were plotted on the same graph. The worksheet for this
analysis is provided in Attachment 3.

The load duration curve shows that nitrate loads at higher flows fall above the curve,
indicating that nonpoint sources are significant contributors to nitrate exceedances.
During lower flows, nitrate loads fall below the curve, indicating compliance with the
standard during drier conditions. This information can be used to look at potential
implementation opportunities. Because it will not be feasible to eliminate all nonpoint
source loadings of nitrate in the watershed, the implementation plan (addressed in a
separate report) will need to define practical activities that will reduce loadings as much
as is feasible and practical.
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Figure 4. Nitrate load duration curve for Mauvaise Terre Lake with observed loads

5.2.4.3 Fecal coliform

(triangles)

A flow duration curve was generated by ranking daily flow data from lowest to highest,
calculating the percent of days these flows were exceeded, and graphing the results. A
load duration curve for fecal coliform was generated by multiplying the flows in the
duration curve by the TMDL target of 200 c¢fu/100 ml for fecal coliform bacteria. This is
shown with a solid line in Figure 5. Observed pollutant loads (measured concentrations
multiplied by corresponding stream flow), were plotted on the same graph. The
worksheet for this analysis is provided in Attachment 4.
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Figure 5. Fecal coliform load duration curve for Mauvaise Terre Creek with
observed loads (triangles)
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Fecal coliform concentration data are available for a wide range of flows and
exceedences are observed over the range of flows examined. This indicates that wet and
dry weather sources are significant contributors to fecal coliform exceedences in this
segment.
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6 TMDL DEVELOPMENT

This section presents the development of the total maximum daily load for the impaired
waterbodies in Mauvaise Terre Creek watershed. It begins with a description of how the
total loading capacity was calculated, and then describes how the loading capacity is
allocated among point sources, non-point sources, and the margin of safety. A discussion
of critical conditions and seasonality considerations is also provided.

6.1 PHOSPHORUS (MAUVAISE TERRE LAKE)

The BATHTUB model was developed to define the relationship between phosphorus
loads and resulting phosphorus concentrations in Mauvaise Terre Lake and to calculate
the loading capacity.

6.1.1 Calculation of Loading Capacity

The loading capacity is defined as the maximum pollutant load that a waterbody can
receive and still maintain compliance with water quality standards.

The loading capacity was determined by running the BATHTUB model repeatedly,
reducing the tributary nutrient concentrations for each simulation until model results
demonstrated attainment with the TMDL target. The maximum tributary concentration
that results in compliance with water quality standards was used as the basis for
determining the lake’s loading capacity. The tributary concentration was then converted
into a loading rate through multiplication with the tributary flow.

Initial BATHTUB load reduction simulations indicated that Mauvaise Terre Lake
phosphorus concentrations would exceed the water quality standard regardless of the
level of tributary load reduction, due to the elevated internal phosphorus loads from lake
sediments. This internal phosphorus flux is expected to decrease in the future in response
to external phosphorus load reductions, reverting back to more typical conditions. This
reduction in future sediment phosphorus release was represented in the model by
eliminating the additional sediment phosphorus source for scenarios where the tributary
phosphorus concentrations were less than 100 ug-P/l. The resulting tributary phosphorus
load that led to compliance with water quality standards was 60.8 kg-P/month (2.03 kg-
P/day). This allowable load corresponds to an approximately 57% reduction from
existing tributary loads (estimated as 142.8 kg-P/month or 4.76 kg-P/day). Loads are
expressed on a monthly basis because model results indicate that the phosphorus
residence time in Mauvaise Terre Lake is on the order of several weeks. Loads entering
the lake in the fall through early spring period do not directly affect summer phosphorus
concentrations, and therefore were excluded from the TMDL analysis.

6.1.2 Allocation

A TMDL consists of waste load allocations (WLAs) for point sources, load allocations
(LAs) for nonpoint sources, and a margin of safety (MOS). This definition is typically
illustrated by the following equation:

TMDL = WLA + LA + MOS
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Since no point sources are located in the Mauvaise Terre Lake watershed, the WLA will
be set to zero. The remainder of the loading capacity is given to the load allocation for
nonpoint sources and the margin of safety. The load allocation is not divided into
individual source categories for purposes of this TMDL, as it is the intent of the
implementation plan to provide detail on the contributions of specific sources to the
overall phosphorus load. Given a loading capacity of 60.8 kg-P/month (2.03 kg-P/day)
and an explicit margin of safety of 10% (discussed below) results in a load allocation for
Mauvaise Terre Lake of 54.72 kg-P/month (1.827 kg-P/day).

6.1.3 Critical Condition

TMDLs must take into account critical environmental conditions to ensure that the water
quality is protected during times when it is most vulnerable. Critical conditions were
taken into account in the development of this TMDL. The critical environmental
conditions for Mauvaise Terre Lake correspond to the middle to late summer period,
when observed phosphorus concentrations in the lake are highest. The BATHTUB model
simulations upon which this TMDL is based were conducted to represent this critical
middle to late summer period.

6.1.4 Seasonality

These TMDLs were conducted with an explicit consideration of seasonal variation. The
BATHTUB model was applied to evaluate phosphorus over a range of seasonal periods,
with TMDL results being based upon the most critical period as described above.

6.1.5 Margin of Safety

The phosphorus TMDL contains an explicit margin of safety of 10%. The 10% margin of
safety is considered an appropriate value based upon the generally good agreement
between the BATHTUB water quality model predicted values and the observed values.
Since the model reasonably reflects the conditions in the watershed, a 10% margin of
safety is considered to be adequate to address the uncertainty in the TMDL, based upon
the data available. The resulting explicit phosphorus load allocated to the margin of
safety is 6.08 kg-P/month (0.203 kg-P/day).

6.2 MANGANESE (MAUVAISE TERRE LAKE)

A load capacity calculation approach was applied to support development of a manganese
TMDL for Mauvaise Terre Lake.

6.2.1 Calculation of Loading Capacity

The loading capacity is defined as the maximum pollutant load that a waterbody can
receive and still maintain compliance with water quality standards. The loading capacity
was defined over a range of specified flows based on expected flows for the watershed.
The allowable loading capacity was computed by multiplying flow by the water quality
standard (150 ug/l for manganese). The manganese loading capacity is presented in Table
2. The percent reduction in manganese load was calculated by comparing the observed
and allowable manganese loads over a range of flows. The observed manganese load
was calculated from observed in-lake concentrations (averaged by flow class) and flows
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estimated from the Spring Creek gage near Springfield. A 53% reduction from current
manganese loads is required for Mauvaise Terre River flows less than 5 cfs.

Table 2. Manganese Loading Capacity

Manganese

Mauvaise Terre Loading
River Flow (cfs) Capacity
(kg/day)

0.5 0.18

1 0.37

2 0.73

5 1.84

10 3.67

20 7.34

30 11.01

40 14.68

50 18.35

6.2.2 Allocation

A TMDL consists of waste load allocations (WLAs) for point sources, load allocations
(Las) for nonpoint sources, and a margin of safety (MOS).

Because there are no point sources located in the Mauvaise Terre Lake watershed, the
WLA for manganese is set at zero. The remainder of the loading capacity is given to the
load allocation for nonpoint sources and the margin of safety (Table 3). The load
allocation is not divided into individual source categories for purposes of this TMDL, as
it is the intent of the implementation plan to provide detail on the contributions of
specific sources to the overall manganese load.

Table 3. Manganese TMDL Allocation®

Mauvaise Manganese Manganese Manganese
Terre River Loading LA MOS
Flow (cfs) Capacity (kg/day) (kg/day)
(kg/day)
0.5 0.18 0.17 0.02
1 0.37 0.33 0.04
2 0.73 0.66 0.07
5 1.84 1.65 0.18
10 3.67 3.30 0.37
20 7.34 6.61 0.73
30 11.01 9.91 1.10
40 14.68 13.21 1.47
50 18.35 16.52 1.84

" Due to rounding, numbers may not add up exactly.
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6.2.3 Critical Condition

TMDLs must take into account critical environmental conditions to ensure that the water
quality is protected during times when it is most vulnerable. Critical conditions were
taken into account in the development of this TMDL. Manganese naturally occurs in
soils; therefore, surface runoff contains manganese that is transported into the lake via
rain events. TMDL development based on the load duration curve approach considers
the entire range of flows that could occur in any given year; which includes flow from
rain events. Therefore critical conditions were addressed during TMDL development.

6.2.4 Seasonality

This TMDL was conducted with an explicit consideration of seasonal variation.
By specifying the allowable loading capacity as a function of stream flow, the
TMDL considers all possible seasonal variation.

6.2.5 Margin of Safety

Total maximum daily loads are required to contain a Margin of Safety (MOS) to account
for any uncertainty concerning the relationship between pollutant loading and receiving
water quality. The MOS can be either implicit (e.g., incorporated into the TMDL analysis
through conservative assumptions), or explicit (e.g., expressed in the TMDL as a portion
of the loading), or expressed as a combination of both. The manganese TMDL contains
an explicit margin of safety of 10% to address potential uncertainty in the effectiveness of
load reduction calculations. A relatively low margin of safety was chosen by IEPA
because the load duration curve (LDC) analysis, used to develop the loadings, provides
good information on the relationship between pollutant loadings and the receiving water
quality. The LDC method has few assumptions in it, compared to more complex models.
It provides a simple context for evaluating monitoring data across the entire range of flow
conditions (i.e. a period of 56 years from 1948-2004), thus reducing the uncertainty in the
flows (and related loads). Since duration curves calculated loads at various flows and
used the WQS as the TMDLs target, the method allowed IEPA to have a better
understanding of when the exceedences occurred in the waterbody and under what
conditions. This will help reduce uncertainty in the effectiveness of the implementation
efforts, and the likelihood of meeting the appropriate WQS/designated use.

6.3 NITRATE (MAUVAISE TERRE LAKE)

A load capacity calculation approach was applied to support development of a nitrate
TMDL for Mauvaise Terre Lake.

6.3.1 Calculation of Loading Capacity

The loading capacity is defined as the maximum pollutant load that a waterbody can
receive and still maintain compliance with water quality standards. The loading capacity
for nitrate was defined over a range of specified flows based on expected flows for the
watershed. The allowable loading capacity was computed by multiplying flow by the
water quality standard (10 mg-N/1 for nitrate). The nitrate loading capacity is presented in
Table 4.
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The percent reduction in nitrate load was calculated by comparing the observed and
allowable nitrate loads over a range of flows. The observed nitrate load was calculated
from observed in-lake concentrations and flows estimated from the Spring Creek gage
near Springfield. To calculate the observed nitrate loads, the observed in-lake nitrate
concentrations were regressed against the flows and this relationship was applied to
calculate observed nitrate loads for the flows presented in Table 4. No reduction is
needed at lower watershed flows, as the observed load is less than the allowable loading
capacity. At higher flows (i.e., 50 cfs), a 57% reduction in nitrate is required.

Table 4. Nitrate Loading Capacity

Mau_valse Terre Nitrate Loading
River Flow 0o bacity (kg/day)
(cfs)

0.5 12.2

1 24.5

2 48.9

5 122.3
10 244.7
20 489.4
30 734.1
40 978.7
50 1,223.4

6.3.2 Allocation

A TMDL consists of waste load allocations (WLAs) for point sources, load allocations
(LAs) for nonpoint sources, and a margin of safety (MOS).

Because there are no point sources located in the Mauvaise Terre Lake watershed, the
WLA for nitrate is set at zero. The remainder of the loading capacity is given to the load
allocation for nonpoint sources and the margin of safety (Table 5). The load allocation is
not divided into individual source categories for purposes of this TMDL, as it is the intent
of the implementation plan to provide detail on the contributions of specific sources to
the overall nitrate load.
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Table 5. Nitrate TMDL Allocation®

Mauva@se L'\g';zjailtneg Nitrate Nitrate

Terre River Capacity (kg- LA MOS

Flow (cfs) N/day) (kg-N/day) (kg-N/day)
0.5 12.2 11.0 1.2
1 245 22.0 2.4
2 48.9 44.0 4.9
5 122.3 110.1 12.2
10 244.7 220.2 24.5
20 489.4 440.4 48.9
30 734.1 660.6 73.4
40 978.7 880.9 97.9
50 1223.4 1101.1 122.3

'Due to rounding, numbers may not add up.

6.3.3 Critical Condition

TMDLs must take into account critical environmental conditions to ensure that the water
quality is protected during times when it is most vulnerable. Critical conditions were
taken into account in the development of this TMDL. Nitrate in this watershed was
shown to be significantly higher in spring. TMDL development based on the load
duration curve approach considers the entire range of flows that could occur in any given
year; which includes spring. Therefore critical conditions were addressed during TMDL
development.

6.3.4 Seasonality

This TMDL was conducted with an explicit consideration of seasonal variation.
By specifying the allowable loading capacity as a function of stream flow, the
TMDL considers all possible seasonal variation.

6.3.5 Margin of Safety

Total maximum daily loads are required to contain a Margin of Safety (MOS) to account
for any uncertainty concerning the relationship between pollutant loading and receiving
water quality. The MOS can be either implicit (e.g., incorporated into the TMDL analysis
through conservative assumptions), or explicit (e.g., expressed in the TMDL as a portion
of the loading), or expressed as a combination of both. The nitrate TMDL contains an
explicit margin of safety of 10% to address potential uncertainty in the effectiveness of
load reduction calculations. A relatively low margin of safety was chosen by IEPA
because the load duration curve (LDC) analysis, used to develop the loadings, provides
good information on the relationship between pollutant loadings and the receiving water
quality. The LDC method has few assumptions in it, compared to more complex models.
It provides a simple context for evaluating monitoring data across the entire range of flow
conditions (i.e. a period of 56 years from 1948-2004), thus reducing the uncertainty in the
flows (and related loads). Since duration curves calculated loads at various flows and
used the WQS as the TMDLs target, the method allowed IEPA to have a better
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understanding of when the exceedences occurred in the waterbody and under what
conditions.

6.4 FECAL COLIFORM (MAUVAISE TERRE CREEK)

A load capacity calculation approach was applied to support development of a fecal
coliform TMDL for Mauvaise Terre Creek.

6.4.1 Calculation of Loading Capacity

The loading capacity is defined as the maximum pollutant load that a waterbody can
receive and still maintain compliance with water quality standards. The loading capacity
was defined over the range of observed flow conditions. The allowable loading capacity
was computed by multiplying flow by the TMDL target (200 cfu/100 ml). The fecal
coliform loading capacity is presented in Table 6.

Table 6. Mauvaise Terre Creek Fecal Coliform Loading Capacity

Median
Flow Observed Load
Percentile | Mauvaise Terre | Capacity
Range |Creek Flow (cfs)| (cfu/day)*
60-100 1.56 7.63E+09
30-60 35.1 1.72E+11
0-30 139 6.81E+11

The maximum fecal coliform concentrations were examined for different flow intervals
(Table 7) and compared to the 200 cfu/100 ml target to estimate the percent reduction
needed to meet the water quality target. An approximately 99% reduction in fecal
coliform loading is required to meet the TMDL target over the range of flows observed in
the creek. Exceedances of the target were previously illustrated in Figure 5.

Table 7. Required Reductions in Existing Loads under Different Flow Conditions

Maximum fecal | Percent

Flow Percentile

Mauvaise Terre

concentration

reduction to

Interval Creek Flow (cfs) | (cfu/100 ml) meet target

60-100 0-14 110,000 99.8%
30-60 14 - 65 20,000 99.0%
0-30 65-6916 15,700 98.7%

6.4.2 Allocation

A TMDL consists of waste load allocations (WLAs) for point sources, load allocations
(LAs) for nonpoint sources, and a margin of safety (MOS). This definition is typically
illustrated by the following equation:

TMDL = WLA + LA + MOS

There are three NPDES permitted point source dischargers of fecal coliform in the
Mauvaise Terre Creek watershed. The WLA for these point sources was calculated using
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their permitted flow rates and a concentration consistent with meeting the TMDL target
(200 cfu/100 ml). Wasteload allocations for these facilities are presented in Table 8. The
total WLA for these three facilities equals 5.84E+10 using the design average flow
(DAF) and 1.17E+11 using the design maximum flow (DMF). The DAF WLA will be
used at average flow periods and the DMF WLA will be used at high flows. By
including the DMF, all flow periods that the facilities are permitted to discharge will be
represented in allocations.

In addition to the dischargers presented in Table 8, the Jacksonville STP also has a permit
for three combined sewer overflows (CSOs) that may discharge during wet weather:
outfalls 002, 003, and 004. The CSO WLA is based on the maximum primary treatment
capacity of 57.93 MGD that can discharge through outfall 004 and the average combined
discharge of 1.5 MGD from outfalls 002 and 003. The total WLA for the CSOs equals
4.5E+11 cfu/day and must not exceed an average of four overflow events per year. The

WLA and CSO WLA are based on the fecal coliform standard of 200 cfu/100 ml.
Table 8. Permitted Dischargers and WLAs

NPDES ID Facility Name | Disinfection Design Flow Type Permit WLA

Exemption | Flow (MGD) (MGD) Expiration | (cfu/day)
IL0055085 | Marnico Village Year-round* 0.041 Average | 2.28-08 3.10E+08
Maximum 7.72E+08

0.102
ILG580166 | Chapin STP Year-round* 0.1 Average | 12-31-07 7.58E+08
Maximum 1.89E+09

0.25
IL0021661 | Jacksonville STP No 7.57 Average | 10-31-09 S5.73E+10
15 Maximum 1.14E+11
*These facilities will have the year-round disinfection exemption revoked and be granted a 5.84E+10
seasonal exemption 1.17E+11

The remainder of the loading capacity is given to the load allocation for nonpoint sources
as presented in Table 9. The load allocation is not divided into individual source
categories for purposes of this TMDL, as it is the intent of the implementation plan to

provide detail on the contributions of specific sources to the overall fecal coliform load.

Table 9. Fecal Coliform TMDL for Mauvaise Terre Creek (IL_DD-04)*

Median Obs. Wasteload Load
Flow Mauvaise Load Observed| Allocation |Estimated Allocation
Percentile | Terre Creek | Capacity Load (WLA) CSO Load|CSO WLA (LA)
Range | Flow (cfs) | (cfu/day) |(cfu/day)®| (cfu/day)® | (cfu/day) |(cfu/day)*| (cfu/day)
60-100 1.56 7.63E+09 | 5.99E+11 7.63E+09 0 0
30-60 35.1 1.72E+11 | 1.72E+13 5.84E+10 0 1.14E+11
0-30 139 6.81E+11 | 3.74E+14 1.17E+11 5.86E+11 | 4.5 E+11 | 1.14E+11

" An implicit margin of safety is used in this TMDL

* A lower WLA is used during the unique case where all of the stream flow is from the treatment
plant flow.

? Observed load calculated using maximum fecal concentration and median observed flows

* For purposes of this table, CSOs discharge only during high flows. The facility must meet their
long-term control plan requirements.
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Table 10. CSO Estimated Duration

Outfall MGD MG/hr Mean hr/day
(hr/yr) *

002 CSO 34.3000 1.4292 5.0000 0.0139

004 CSO 3.7000 0.1542 121.6700 0.3380

*used average facility CSO data from 2003-2008. Outfall 003 did not discharge.

Table 11. Current CSO Estimated Wasteloads
CSO gal/hr L/gal ml/L | cfu/ml | hr/day cfu/day

Outfall 002- | 1429166.6667 3.785 | 1000 2150 0.0139 | 1.62E+11
Outfall 004- 154166.6667 3.785 | 1000 2150 0.3380 | 4.24E+11
5.86E+11

Table 10 contains the estimated duration of discharge for outfalls 002 and 004. This
information was taken from Jacksonville Wastewater Treatment Plant’s Long Term
Control Plan- CSO Disinfection, October 2008. Please refer to Attachment 6 for this
document. Table 11 has the current CSO estimated wasteloads for outfalls 002 and 004.
A fecal coliform concentration of 215,000 cfu/100ml was used for the current estimated
CSO wasteloads. This is the median value from the EPA document- Report to Congress,
Impacts and Control of CSOs and SSOs (EPA 2004). The maximum wasteload allocation
from CSO outfalls is 4.5E+11 while the current estimate wasteload is 5.86E+11. A 23%
reduction in CSO loads is required during higher flows, when CSOs are discharging.
This percent reduction is based on the estimated CSO load and the CSO WLA. The
facility must comply with its permit and long-term control plan requirements.

Marnico Village and Chapin STP will have their year-round disinfection exemption
revoked and instead be granted seasonal disinfection exemptions. They will be expected
to meet the geometric mean of 200 cfu/100 ml during the months of May through
October at their outfall. Jacksonville STP outfall currently has the limit of 400 cfu/100 ml
and during permit renewal will be given a geometric mean of 200 cfu/100 ml.
Jacksonville STP is currently in compliance with their permit limit.

6.4.3 Critical Condition

TMDLs must take into account critical environmental conditions to ensure that the water
quality is protected during times when it is most vulnerable. Critical conditions were
taken into account in the development of this TMDL. The standard for fecal coliform
only applies during May 1 through October 31 when humans will be in contact with the
water. Water quality data and streamflow data from May 1 through October 31 were
used in the load duration curve. Therefore critical conditions were addressed during
TMDL development.
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6.4.4 Seasonality

This TMDL was conducted with an explicit consideration of seasonal variation. The
approach used for the TMDL evaluated seasonal loads because only May through
October water quality data were used in the analysis, consistent with the specification that
the standard only applies during this period. The fecal coliform standard will be met
regardless of flow conditions in the applicable season because the load capacity
calculations specify target loads for the entire range of flow conditions that are possible
to occur at any given point in the season where the standard applies.

6.4.5 Margin of Safety

Total maximum daily loads are required to contain a Margin of Safety (MOS) to account
for any uncertainty concerning the relationship between pollutant loading and receiving
water quality. The MOS can be either implicit (e.g., incorporated into the TMDL analysis
through conservative assumptions), or explicit (e.g., expressed in the TMDL as a portion
of the loading), or expressed as a combination of both. The fecal coliform TMDL
contains an implicit margin of safety, through the use of multiple conservative
assumptions. First, the TMDL target (no more than 200 cfu/100 ml at any point in time)
is more conservative than the more restrictive portion of the fecal coliform water quality
standard (geometric mean of 200 cfu/100 ml for all samples collected May through
October). An additional implicit Margin of Safety is provided via the use of a
conservative model to define load capacity. The model assumes no decay of bacteria that
enter the river, and therefore represents an upper bound of expected concentrations for a
given pollutant load. This margin of safety can be reviewed in the future as new data are
developed.
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7 PUBLIC PARTICIPATION AND INVOLVEMENT

The TMDL process included numerous opportunities for local watershed institutions and
the general public to be involved. The Agency and its consultant met with local
municipalities and agencies in Summer 2004 to notify stakeholders about the upcoming
TMDLs, and initiate the TMDL process. A number of phone calls were made to identify
and acquire data and information (see Stage 1 Report). As quarterly progress reports were
produced during the first stage of the TMDL process, the Agency posted them to their
website for public review.

In January 2005, a public meeting was announced for presentation of the Stage 1
findings. This announcement was mailed to everyone on the previous TMDL mailing list
and published in local newspapers. The public meeting was held at 6:30 pm on Tuesday,
March 1, 2005 at the Jacksonville Municipal Building in Jacksonville, Illinois. In
addition to the meeting's sponsors, nine (9) individuals attended the meeting. Attendees
registered and listened to an introduction to the TMDL Program from Illinois EPA and a
presentation on the Stage 1 findings by Limno-Tech, Inc. (LTI). This was followed by a
general question and answer session.

In July 2005, a public meeting was announced for presentation of the Stage 3 findings.
This announcement was mailed to everyone on the previous TMDL mailing list and
published in local newspapers. The public meeting was held at 6:00 pm on Wednesday,
July 26, 2006 at the Jacksonville Municipal Building in Jacksonville, Illinois. In addition
to the meeting's sponsors, nine (9) individuals attended the meeting. Attendees registered
and listened to a presentation on the Stage 3 findings by Limno-Tech, Inc. (LTI). This
was followed by a general question and answer session.

A responsiveness summary is included in Attachment 5. This responsiveness summary
addresses substantive questions and comments received during the public comment
period.

In August 2010, a public meeting was announced for the presentation of the Mauvaise
Terre Creek Watershed TMDL July 2010 Revision report. A public notice was sent to
individuals on the mailing list and published in the local newspaper. The meeting was
held at 2:00 pm on Tuesday, August 31, 2010 at the Jacksonville Municipal Building in
Jacksonville, Illinois. Eight individuals attended the meeting. The presentation included
all modifications to the original TMDL for the segment of Mauvaise Terre Creek (DD-
04). The public comment period ended September 30, 2010 and no comments were
received.
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8 ADAPTIVE IMPLEMENTATION PROCESS

The approach to be taken for TMDL implementation is based upon discussions with
Illinois EPA and its Scientific Advisory Committee. The approach consists of the
following steps:

1. Use existing data to define overall existing pollutant loads, as opposed to
developing a watershed model that might define individual loading sources.

2. Apply relatively simple models (e.g. BATHTUB) to define the load-response
relationship and define the maximum allowable pollutant load that the lake can
assimilate and still attain water quality standards

3. Compare the maximum allowable loading capacity to the existing load to define
the extent to which existing loads must be reduced in order to meet water quality
standards

4. Develop a voluntary implementation plan that includes both accountability and
the potential for adaptive management.

5. Carry out adaptive management through the implementation of a long-term
monitoring plan designed to assess the effectiveness of pollution controls as they
are implemented, as well as progress towards attaining water quality standards.

This approach is designed to accelerate the pace at which TMDLs are being developed
for sites dominated by nonpoint sources, which will allow implementation activities (and
water quality improvement) to begin sooner. The approach also places decisions on the
types of nonpoint source controls to be implemented at the local level, which will allow
those with the best local knowledge to prioritize sources and identify restoration
alternatives. Finally, the adaptive management approach to be followed recognizes that
models used for decision-making are approximations, and that there is never enough data
to completely remove uncertainty. The adaptive process allows decision-makers to
proceed with initial decisions based on modeling, and then to update these decisions as
experience and knowledge improve.

Steps 1-3 correspond to TMDL development and have been completed, as described in
Section 5 of this document. Steps 4 and 5 correspond to implementation.
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Mauvaise Terre Lake

Predicted & Observed Values Ranked Against CE Model Development Dataset

Segment:

Variable

TOTALP MG/M3
CHL-A  MG/M3
SECCHI M
ANTILOG PC-1
ANTILOG PC-2
TURBIDITY 1/M
ZMIX * TURBIDITY
ZMIX [ SECCHI
CHL-A * SECCHI
CHL-A/TOTALP
FREQ(CHL-a>10) %
FREQ(CHL-a>20) %
FREQ(CHL-a>30) %
FREQ(CHL-a>40) %
FREQ(CHL-a>50) %
FREQ(CHL-a>60) %
CARLSON TSI-P
CARLSON TSI-CHLA
CARLSON TSI-SEC

Segment:

Variable

TOTALP MG/M3
CHL-A MG/M3
SECCHI M
ANTILOG PC-1
ANTILOG PC-2
TURBIDITY 1/M
ZMIX * TURBIDITY
ZMIX / SECCHI
CHL-A * SECCHI
CHL-A/TOTALP
FREQ(CHL-a>10) %
FREQ(CHL-a>20) %
FREQ(CHL-a>30) %
FREQ(CHL-a>40) %
FREQ(CHL-a>50) %
FREQ(CHL-a>60) %
CARLSON TSI-P
CARLSON TSI-CHLA
CARLSON TSI-SEC

4 Area-Wtd Mean

Predicted Values--->

Mean CV Rank

275.4 97.4%

2.1 91.7%

2.8 44.0%

85.0 97.4%
1 Near Dam
Predicted Values--->

Mean CV  Rank

237.4 96.2%

1.2 78.4%

2.7 41.6%

83.0 96.2%

Observed Values--->
Mean CcvVv
277.1

63.4
0.3
5079.5
8.4
2.1
2.8
5.4
18.3
0.2
99.5
93.4
80.7
66.0
52.4
41.0
85.1
71.2
78.3

Observed Values--->
Mean Ccv
260.0

68.0
0.3
4428.2
10.1
1.2
2.7
6.4
23.3
0.3
99.7
95.2
84.4
70.7
57.4
457
84.3
72.0
75.4

Rank
97.0%
99.5%

6.6%
98.6%
80.5%
78.4%
41.6%
69.5%
87.9%
67.5%
99.5%
99.5%
99.5%
99.5%
99.5%
99.5%
97.0%
99.5%
93.4%



Mauvaise Terre Lake

Predicted & Observed Values Ranked Against CE Model Development Dataset

Segment:

Variable

TOTALP MG/M3
CHL-A MG/M3
SECCHI M
ANTILOG PC-1
ANTILOG PC-2
TURBIDITY 1/M
ZMIX * TURBIDITY
ZMIX /| SECCHI
CHL-A * SECCHI
CHL-A/TOTALP
FREQ(CHL-a>10) %
FREQ(CHL-a>20) %
FREQ(CHL-a>30) %
FREQ(CHL-a>40) %
FREQ(CHL-a>50) %
FREQ(CHL-a>60) %
CARLSON TSI-P
CARLSON TSI-CHLA
CARLSON TSI-SEC

Segment:

Variable

TOTALP MG/M3
CHL-A  MG/M3
SECCHI M
ANTILOG PC-1
ANTILOG PC-2
TURBIDITY 1/M
ZMIX * TURBIDITY
ZMIX [ SECCHI
CHL-A * SECCHI
CHL-A/TOTAL P
FREQ(CHL-a>10) %
FREQ(CHL-a>20) %
FREQ(CHL-a>30) %
FREQ(CHL-a>40) %
FREQ(CHL-a>50) %
FREQ(CHL-a>60) %
CARLSON TSI-P
CARLSON TSI-CHLA
CARLSON TSI-SEC

2 Middle
Predicted Values--->
Mean Ccv
284.3
2.6
3.4
85.6
3 Upper Pool
Predicted Values--->
Mean [AY)
355.4
3.2
1.9
88.8

Rank
97.6%

95.1%
54.6%

97.6%

97.0%
26.5%

98.7%

Observed Values--->
Mean Ccv
250.0

53.0
0.3
4624.9
6.8
2.6
3.4
5.2
135
0.2
99.1
89.7
72.8
55.7
41.4
30.5
83.8
69.5
79.7

Observed Values--->
Mean [AY)
370.0

71.0
0.2
7556.6
6.9
3.2
1.9
3.0
14.3
0.2
99.8
95.8
86.0
73.1
60.1
48.5
89.4
72.4
83.0

Rank
96.7%
98.8%

2.8%
98.8%
53.9%
95.1%
54.6%
55.9%
65.2%
54.9%
98.8%
98.8%
98.8%
98.8%
98.8%
98.8%
96.7%
98.8%
97.2%




Mauvaise Terre Lake

Segment Mass Balance Based Upon Predicted Concentrations

Component: TOTAL P

Trib Type Location
1 1 Trib 1

PRECIPITATION
TRIBUTARY INFLOW
ADVECTIVE INFLOW
NET DIFFUSIVE INFLOW
**TOTAL INFLOW
ADVECTIVE OUTFLOW
**TOTAL OUTFLOW
**EVAPORATION
**RETENTION

Hyd. Residence Time =
Overflow Rate =
Mean Depth =

Component: TOTAL P

Trib Type Location
2 1 Trib2

PRECIPITATION
TRIBUTARY INFLOW
ADVECTIVE INFLOW
NET DIFFUSIVE INFLOW
*»**TOTAL INFLOW
ADVECTIVE OUTFLOW
**TOTAL OUTFLOW
**EVAPORATION
***RETENTION

Hyd. Residence Time =
Overflow Rate =
Mean Depth =

Component: TOTAL P

Trib Type Location

3 1 Trib3

4 1 Trib 4
PRECIPITATION
INTERNAL LOAD
TRIBUTARY INFLOW
***TOTAL INFLOW
ADVECTIVE OUTFLOW
NET DIFFUSIVE OUTFLOW
**TOTAL OUTFLOW
*»**EVAPORATION
***RETENTION

Hyd. Residence Time =
Overflow Rate =
Mean Depth =

Segment:
Flow Flow
hm*yr  %Total
1.2 10.3%
0.3 2.8%
1.2 10.3%
9.9 86.9%
0.0 0.0%
11.4  100.0%
11.1 97.2%
11.1 97.2%
0.3 2.8%
0.0 0.0%
0.0633 yrs
34.8 mlyr
22 m
Segment:
Flow Flow
hm*yr  %Total
0.1 1.4%
0.2 2.3%
0.1 1.4%
9.7 96.3%
0.0 0.0%
10.1  100.0%
9.9 97.7%
9.9 97.7%
0.2 2.3%
0.0 0.0%
0.0309 yrs
42.8 mlyr
1.3 m
Segment:
Flow Flow
hm*yr  %Total
0.5 4.6%
9.3 94.1%
0.1 1.3%
0.0 0.0%
9.7 98.7%
9.9 100.0%
9.7 98.7%
0.0 0.0%
9.7 98.7%
0.1 1.3%
0.0 0.0%
0.0079 yrs
77.3 mlyr
0.6 m

1 Near Dam
Load Load Conc
kglyr  %Total mg/m3
181.6 2.9% 155
9.5 0.2% 30
181.6 2.9% 155
2808.6 44.4% 284
3320.5 52.5%
6320.2 100.0% 556
2623.2 41.5% 237
2623.2 41.5% 237
0.0 0.0%
3697.0 58.5%
2 Middle
Load Load Conc
kglyr  %Total mg/m3
21.7 0.4% 155
6.9 0.1% 30
21.7 0.4% 155
3461.3 67.6% 355
1629.8 31.8%
5119.7 100.0% 506
2808.6 54.9% 284
2808.6 54.9% 284
0.0 0.0%
2311.1 45.1%
3 Upper Pool
Load Load Conc
kglyr  %Total mg/m?
69.9 0.7% 155
1439.9 15.4% 155
3.8 0.0% 30
7808.5 83.8%
1509.7 16.2% 155
9322.0 100.0% 945
3461.3 37.1% 355
4950.3 53.1%
8411.6 90.2% 864
0.0 0.0%
910.4 9.8%
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Mauvaise Terre Lake

Segment & Tributary Network

———————— Segment:
Outflow Segment:
Tributary:

———————— Segment:
Outflow Segment:
Tributary:

———————— Segment:
Outflow Segment:
Tributary:
Tributary:

o

N -

A ODNW

Near Dam
Out of Reservoir
Trib 1

Middle
Near Dam
Trib 2

Upper Pool
Middle

Trib 3

Trib 4

Type

Type

Type
Type

: Monitored Inflow

: Monitored Inflow

: Monitored Inflow
: Monitored Inflow
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Attachment 2
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Data for Manganese Load Duration Curves

Flow (cfs)
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.5
0.5
0.5
0.6
0.6
0.7
0.7
0.8
0.9

% of Time
Exceeded
100.00

99.99
99.45
98.95
98.45
97.95
97.45
96.95
96.45
95.95
95.45
94.95
94.45
93.95
93.45
92.95
92.45
91.95
91.45
90.95
90.46
89.96
89.46
88.96
88.46
87.96
87.46
86.96
86.46
85.96
85.46
84.96
84.46
83.96
83.46
82.96
82.46
81.96
81.46
80.96
80.46
79.96
79.46
78.96
78.46
77.96
77.46
76.96
76.46
75.96
75.46
74.96
74.46

Manganese load

(kg/day)
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.02
0.02
0.03
0.04
0.04
0.05
0.05
0.06
0.07
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.18
0.19
0.20
0.21
0.24
0.25
0.27
0.29
0.32

Observed Data

Date Flow (cfs)
4/11/2002
6/7/2002
7/10/2002
8/15/2002
10/17/2002

35.65
17.66
8.67
3.53
0.05

Mn (ug/l) Percentile load (kg/day)

90
67
120
220
420

Manganese
14.3 7.85
27.9 2.90
445 2.55
59.6 1.90
88.1 0.05




Data for Manganese Load Duration Curves

% of Time  Manganese load

Flow (cfs) Exceeded (kg/day)
0.9 73.96 0.34
1.0 73.46 0.37
1.1 72.96 0.39
11 72.47 0.41
1.2 71.97 0.44
13 71.47 0.46
1.3 70.97 0.49
1.4 70.47 0.52
1.5 69.97 0.54
1.6 69.47 0.59
1.7 68.97 0.61
1.7 68.47 0.64
1.8 67.97 0.67
1.9 67.47 0.71
2.0 66.97 0.73
2.1 66.47 0.77
2.2 65.97 0.80
2.3 65.47 0.84
24 64.97 0.87
25 64.47 0.92
2.6 63.97 0.94
2.7 63.47 1.00
2.9 62.97 1.05
3.0 62.47 1.10
3.1 61.97 1.14
3.2 61.47 1.18
3.2 60.97 1.18
35 60.47 1.30
35 59.97 1.30
3.9 59.47 1.41
3.9 58.97 141
4.2 58.47 1.53
4.2 57.97 1.53
4.5 57.47 1.65
45 56.97 1.65
4.5 56.47 1.65
4.8 55.97 1.77
4.8 55.47 1.77
5.1 54.97 1.89
5.1 54.48 1.89
5.5 53.98 2.00
5.8 53.48 212
5.8 52.98 2.12
6.1 52.48 2.24
6.1 51.98 2.24
6.4 51.48 2.36
6.4 50.98 2.36
6.7 50.48 2.47
6.7 49.98 2.47
7.1 49.48 2.59
7.1 48.98 2.59
7.4 48.48 2.71
7.4 47.98 271
7.7 47.48 2.83

7.7 46.98 2.83



Data for Manganese Load Duration Curves

% of Time  Manganese load

Flow (cfs) Exceeded (kg/day)
8.0 46.48 2.95
8.3 45.98 3.06
8.3 45.48 3.06
8.7 44.98 3.18
9.0 44.48 3.30
9.0 43.98 3.30
9.3 43.48 3.42
9.3 42.98 3.42
9.6 42.48 3.54

10.0 41.98 3.65
10.0 41.48 3.65
10.3 40.98 3.77
10.6 40.48 3.89
10.6 39.98 3.89
10.9 39.48 4.01
11.2 38.98 4.12
11.6 38.48 4.24
11.6 37.98 4.24
11.9 37.48 4.36
12.2 36.98 4.48
12.5 36.48 4.60
125 35.99 4.60
12.8 35.49 4.71
13.2 34.99 4.83
135 34.49 4.95
135 33.99 4.95
13.8 33.49 5.07
14.1 32.99 5.19
145 32.49 5.30
14.8 31.99 5.42
15.1 31.49 5.54
15.4 30.99 5.66
15.7 30.49 5.77
16.1 29.99 5.89
16.7 29.49 6.13
17.0 28.99 6.25
17.3 28.49 6.36
17.7 27.99 6.48
18.0 27.49 6.60
18.6 26.99 6.84
18.9 26.49 6.95
19.3 25.99 7.07
19.6 25.49 7.19
19.9 24.99 7.31
20.6 24.49 7.54
21.2 23.99 7.78
215 23.49 7.90
22.2 22.99 8.13
22,5 22.49 8.25
23.1 21.99 8.49
23.8 21.49 8.72
244 20.99 8.96
25.0 20.49 9.19
25.7 19.99 9.43

26.3 19.49 9.66



Data for Manganese Load Duration Curves

% of Time  Manganese load

Flow (cfs) Exceeded (kg/day)
27.3 18.99 10.02
27.9 18.49 10.25
28.6 18.00 10.49
29.2 17.50 10.72
30.5 17.00 11.20
315 16.50 11.55
32.4 16.00 11.90
33.4 15.50 12.26
34.4 15.00 12.61
35.3 14.50 12.96
36.6 14.00 13.43
37.9 13.50 13.91
39.2 13.00 14.38
40.5 12.50 14.85
41.7 12.00 15.32
43.4 11.50 15.91
45.0 11.00 16.50
46.9 10.50 17.21
48.8 10.00 17.91
50.7 9.50 18.62
53.3 9.00 19.56
55.6 8.50 20.39
58.1 8.00 21.33
61.0 7.50 22.39
64.2 7.00 23.57
68.4 6.50 25.10
72.6 6.00 26.63
7.7 5.50 28.52
83.5 5.00 30.64
90.2 4.50 33.12
97.6 4.00 35.83
108.9 3.50 39.95
122.0 3.00 44.78
137.4 2.50 50.44
157.4 2.00 57.75
188.8 1.50 69.29
2315 1.00 84.97
321.1 0.50 117.85

1708.4 0.00 626.95
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Data for Nitrate Load Duration Curves

Flow (cfs)
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.5
0.5
0.5
0.6
0.6
0.7
0.7

% of Time
Exceeded
100

100
99
98
98
97
97
96
96
95
95
94
94
93
93
92
92
91
91
90
90
89
89
88
88
87
87
86
86
85
85
84
84
83
83
82
82
81
81
80
80
79
79
78
78
77
77
76
76
75

Nitrate load
(kg/d)
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.16
0.39
0.71
0.79
0.94
141
1.57
1.89
2.36
2.59
3.14
3.46
3.93
4.48
4.71
5.50
6.21
6.52
7.15
7.86
8.64
9.43
10.21
11.00
11.78
12.57
13.36
14.14
15.71
16.50
18.07

Observed Data

Date
4/15/1992
6/3/1992
7/2/1992
8/25/1992
4/11/2002
6/7/2002
7/10/2002
8/15/2002

Flow (cfs)
13.81
7.39
4.50
0.00
35.65
17.66
8.67
3.53

Nitrate
(mgll)
9.3
1.3
0.08
0.01
13
12
6.68
0.13

Percentile
335
47.8
56.4
91.3
14.3
27.9
445
59.6

Nitrate load
(kg/d)
314.18
23.49
0.88
0.00
1133.69
518.53
141.70
1.12




Data for Nitrate Load Duration Curves
% of Time Nitrate load

Flow (cfs) Exceeded (kg/d)
0.8 75 19.64
0.9 74 21.21
0.9 74 22.78
1.0 73 24.36
11 73 25.93
11 72 27.50
1.2 72 29.07
1.3 71 30.64
1.3 71 33.00
1.4 70 34.57
15 70 36.14
1.6 69 39.28
1.7 69 40.85
17 68 42.43
1.8 68 44.78
1.9 67 47.14
2.0 67 48.71
21 66 51.07
2.2 66 53.42
2.3 65 55.78
24 65 58.14
25 64 61.28
2.6 64 62.85
2.7 63 66.78
2.9 63 69.92
3.0 62 73.07
3.1 62 76.21
3.2 61 78.56
3.2 61 78.56
35 60 86.42
35 60 86.42
3.9 59 94.28
3.9 59 94.28
4.2 58 102.13
4.2 58 102.13
45 57 109.99
4.5 57 109.99
45 56 109.99
4.8 56 117.85
4.8 55 117.85
51 55 125.70
5.1 54 125.70
5.5 54 133.56
5.8 53 141.42
5.8 53 141.42
6.1 52 149.27
6.1 52 149.27
6.4 51 157.13
6.4 51 157.13
6.7 50 164.99
6.7 50 164.99

7.1 49 172.84



Data for Nitrate Load Duration Curves
% of Time Nitrate load

Flow (cfs) Exceeded (kg/d)
7.1 49 172.84
7.4 48 180.70
7.4 48 180.70
7.7 47 188.56
7.7 47 188.56
8.0 46 196.41
8.3 46 204.27
8.3 45 204.27
8.7 45 212.13
9.0 44 219.98
9.0 44 219.98
9.3 43 227.84
9.3 43 227.84
9.6 42 235.69
10.0 42 243.55
10.0 41 243.55
10.3 41 251.41
10.6 40 259.26
10.6 40 259.26
10.9 39 267.12
11.2 39 274.98
11.6 38 282.83
11.6 38 282.83
11.9 37 290.69
12.2 37 298.55
12,5 36 306.40
125 36 306.40
12.8 35 314.26
13.2 35 322.12
135 34 329.97
135 34 329.97
13.8 33 337.83
14.1 33 345.69
145 32 353.54
14.8 32 361.40
15.1 31 369.25
154 31 377.11
15.7 30 384.97
16.1 30 392.82
16.7 29 408.54
17.0 29 416.39
17.3 28 424.25
17.7 28 432.11
18.0 27 439.96
18.6 27 455.68
18.9 26 463.53
19.3 26 471.39
19.6 25 479.25
19.9 25 487.10
20.6 24 502.82
21.2 24 518.53

215 23 526.38



Data for Nitrate Load Duration Curves
% of Time Nitrate load

Flow (cfs) Exceeded (kg/d)
22.2 23 542.10
225 22 549.95
23.1 22 565.67
23.8 21 581.38
24.4 21 597.09
25.0 20 612.81
25.7 20 628.52
26.3 19 644.23
27.3 19 667.80
27.9 18 683.51
28.6 18 699.23
29.2 17 714.94
30.5 17 746.37
315 16 769.94
32.4 16 793,51
334 15 817.07
344 15 840.64
35.3 14 864.21
36.6 14 895.64
37.9 13 927.07
39.2 13 958.49
40.5 12 989.92
41.7 12 1021.34
43.4 11 1060.63
45.0 11 1099.91
46.9 10 1147.05
48.8 10 1194.19
50.7 9 1241.33
53.3 9 1304.18
55.6 9 1359.17
58.1 8 1422.02
61.0 8 1492.73
64.2 7 1571.30
68.4 7 1673.43
72.6 6 1775.57
77.7 6 1901.27
83.5 5 2042.69
90.2 5 2207.67
97.6 4 2388.37
108.9 4 2663.35
122.0 3 2985.47
137.4 3 3362.58
157.4 2 3849.68
188.8 2 4619.61
2315 1 5664.53

321.1 1 7856.49
1708.4 0 41796.51
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Data for Fecal Coliform Load Duration Curves

Flow (cfs)
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.2
0.2
0.3
0.3
0.4
0.4
0.5
0.6
0.7
0.7
0.8
0.9
1.0
11
12
1.3
1.4
1.6
1.7
1.8
2.0
2.1
2.2
2.3
2.6
2.7
3.0
3.3
3.5
3.8
4.0

% of Time
Exceeded
100.00

99.99
99.45
98.95
98.45
97.95
97.45
96.95
96.45
95.95
95.45
94.95
94.45
93.95
93.45
92.95
92.45
91.95
91.45
90.95
90.46
89.96
89.46
88.96
88.46
87.96
87.46
86.96
86.46
85.96
85.46
84.96
84.46
83.96
83.46
82.96
82.46
81.96
81.46
80.96
80.46
79.96
79.46
78.96
78.46
77.96
77.46
76.96
76.46
75.96
75.46
74.96
74.46
73.96
73.46

Load (cfu/day)
0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.27E+08
2.54E+08
6.36E+08
1.15E+09
1.27E+09
1.53E+09
2.29E+09
2.54E+09
3.05E+09
3.82E+09
4.20E+09
5.09E+09
5.60E+09
6.36E+09
7.25E+09
7.63E+09
8.91E+09
1.01E+10
1.06E+10
1.16E+10
1.27E+10
1.40E+10
1.53E+10
1.65E+10
1.78E+10
1.91E+10
2.04E+10
2.16E+10
2.29E+10
2.54E+10
2.67E+10
2.93E+10
3.18E+10
3.44E+10
3.69E+10
3.94E+10

Date
5/31/1990
7/12/1990
8/23/1990

10/10/1990
5/2/1991
5/30/1991
7/8/1991
8/27/1991
10/2/1991
6/2/1992
7/20/1992
8/18/1992
9/17/1992
10/28/1992
5/6/1993
6/3/1993
8/9/1993
9/16/1993
5/11/1994
6/23/1994
7/27/1994
9/14/1994
10/20/1994
5/4/1995
6/21/1995
9/7/1995
9/25/1995
5/15/1996
7/1/1996
8/12/1996
9/4/1996
5/12/1997
6/23/1997
8/12/1997
9/22/1997
7/6/1998
9/30/1998
10/25/2001
5/14/2002
7/8/2002
8/1/2002
9/16/2002
10/24/2002
7/2/2003
8/7/2003
9/17/2003
5/4/2004
6/1/2004
6/30/2004

Observed Data

Flow (cfs)
20.80
167.70
37.70
24.70
16.90
0.14
6.63
54.60
4.29
241.80
7.02
11.57
24.70
0.17
3.12
67.60
28.60
35.10
3.12
18.20
10.92
42.90
2.60
0.00
6.24
36.40
45.50
8.45
65.00
23.40
422.50
5.59
0.00
236.60
65.00
53.30
66.30
28.60
92.30
24.70
45.50
390.00
132.60
13.00
107.90
884.00
1.05
23.40
45.50

Fecal coliform
(cfu/200 ml)
500
11000
6200
20000
2400
110000
600
1400
650
410
2040
700
760
140
360
430
420
2800
440
540
280
3500
1200
400
12000
3500
920
900
1400
440
280
820
1000
1750
1300
660
1600
400
2200
360
320
15700
140
780
640
485
330
1600
700

Percentile Load (cfu/day)

54.5
12.1
43.0
51.6
57.5
88.5
69.0
33.9
72.8
7.7
68.4
62.9
51.6
88.3
75.0
29.1
48.6
44.5
75.0
56.4
63.5
39.9
76.2
91.3
69.6
43.7
38.5
66.4
29.9
52.5
3.6
70.6
91.3
7.9
29.9
34.6
29.5
48.6
22.2
51.6
38.5
4.1
15.7
60.7
19.3
11
82.1
52.5
38.5

2.54E+11
451E+13
5.72E+12
1.21E+13
9.92E+11
3.85E+11
9.73E+10
1.87E+12
6.82E+10
2.43E+12
3.50E+11
1.98E+11
4.59E+11
5.79E+08
2.75E+10
7.11E+11
2.94E+11
2.40E+12
3.36E+10
2.40E+11
7.48E+10
3.67E+12
7.63E+10
0.00E+00
1.83E+12
3.12E+12
1.02E+12
1.86E+11
2.23E+12
2.52E+11
2.89E+12
1.12E+11
0.00E+00
1.01E+13
2.07E+12
8.61E+11
2.60E+12
2.80E+11
497E+12
2.18E+11
3.56E+11
1.50E+14
4 54E+11
2.48E+11
1.69E+12
1.05E+13
8.50E+09
9.16E+11
7.79E+11




Data for Fecal Coliform Load Duration Curves

% of Time
Flow (cfs) Exceeded Load (cfu/day)
4.3 72.96 4.20E+10
4.6 72.47 4.45E+10
4.8 71.97 4.71E+10
51 71.47 4.96E+10
5.5 70.97 5.34E+10
5.7 70.47 5.60E+10
6.0 69.97 5.85E+10
6.5 69.47 6.36E+10
6.8 68.97 6.62E+10
7.0 68.47 6.87E+10
7.4 67.97 7.25E+10
7.8 67.47 7.63E+10
8.1 66.97 7.89E+10
8.5 66.47 8.27E+10
8.8 65.97 8.65E+10
9.2 65.47 9.03E+10
9.6 64.97 9.42E+10
10.1 64.47 9.92E+10
104 63.97 1.02E+11
111 63.47 1.08E+11
11.6 62.97 1.13E+11
121 62.47 1.18E+11
12.6 61.97 1.23E+11
13.0 61.47 1.27E+11
13.0 60.97 1.27E+11
143 60.47 1.40E+11
143 59.97 1.40E+11
15.6 59.47 1.53E+11
15.6 58.97 1.53E+11
16.9 58.47 1.65E+11
16.9 57.97 1.65E+11
18.2 57.47 1.78E+11
18.2 56.97 1.78E+11
18.2 56.47 1.78E+11
195 55.97 1.91E+11
195 55.47 1.91E+11
20.8 54.97 2.04E+11
20.8 54.48 2.04E+11
22.1 53.98 2.16E+11
23.4 53.48 2.29E+11
23.4 52.98 2.29E+11
24.7 52.48 2.42E+11
24.7 51.98 2.42E+11
26.0 51.48 2.54E+11
26.0 50.98 2.54E+11
27.3 50.48 2.67E+11
27.3 49.98 2.67E+11
28.6 49.48 2.80E+11
28.6 48.98 2.80E+11
29.9 48.48 2.93E+11
29.9 47.98 2.93E+11
31.2 47.48 3.05E+11
31.2 46.98 3.05E+11
325 46.48 3.18E+11
33.8 45.98 3.31E+11
33.8 45.48 3.31E+11

35.1 44.98 3.44E+11



Data for Fecal Coliform Load Duration Curves

% of Time
Flow (cfs) Exceeded Load (cfu/day)
36.4 44.48 3.56E+11
36.4 43.98 3.56E+11
37.7 43.48 3.69E+11
37.7 42.98 3.69E+11
39.0 42.48 3.82E+11
40.3 41.98 3.94E+11
40.3 41.48 3.94E+11
41.6 40.98 4.07E+11
42.9 40.48 4.20E+11
42.9 39.98 4.20E+11
44.2 39.48 4.33E+11
455 38.98 4.45E+11
46.8 38.48 4.58E+11
46.8 37.98 4.58E+11
48.1 37.48 4. 71E+11
49.4 36.98 4.83E+11
50.7 36.48 4.96E+11
50.7 35.99 4.96E+11
52.0 35.49 5.09E+11
53.3 34.99 5.22E+11
54.6 34.49 5.34E+11
54.6 33.99 5.34E+11
55.9 33.49 5.47E+11
57.2 32.99 5.60E+11
58.5 32.49 5.73E+11
59.8 31.99 5.85E+11
61.1 31.49 5.98E+11
62.4 30.99 6.11E+11
63.7 30.49 6.23E+11
65.0 29.99 6.36E+11
67.6 29.49 6.62E+11
68.9 28.99 6.74E+11
70.2 28.49 6.87E+11
715 27.99 7.00E+11
72.8 27.49 7.13E+11
75.4 26.99 7.38E+11
76.7 26.49 7.51E+11
78.0 25.99 7.63E+11
79.3 25.49 7.76E+11
80.6 24.99 7.89E+11
83.2 24.49 8.14E+11
85.8 23.99 8.40E+11
87.1 23.49 8.52E+11
89.7 22.99 8.78E+11
91.0 22.49 8.91E+11
93.6 21.99 9.16E+11
96.2 21.49 9.42E+11
98.8 20.99 9.67E+11
101.4 20.49 9.92E+11
104.0 19.99 1.02E+12
106.6 19.49 1.04E+12
110.5 18.99 1.08E+12
113.1 18.49 1.11E+12
115.7 18.00 1.13E+12
118.3 17.50 1.16E+12
1235 17.00 1.21E+12

127.4 16.50 1.25E+12



Data for Fecal Coliform Load Duration Curves

% of Time
Flow (cfs) Exceeded Load (cfu/day)
131.3 16.00 1.29E+12
135.2 15.50 1.32E+12
139.1 15.00 1.36E+12
143.0 14.50 1.40E+12
148.2 14.00 1.45E+12
153.4 13.50 1.50E+12
158.6 13.00 1.55E+12
163.8 12.50 1.60E+12
169.0 12.00 1.65E+12
175.5 11.50 1.72E+12
182.0 11.00 1.78E+12
189.8 10.50 1.86E+12
197.6 10.00 1.93E+12
205.4 9.50 2.01E+12
215.8 9.00 2.11E+12
224.9 8.50 2.20E+12
235.3 8.00 2.30E+12
247.0 7.50 2.42E+12
260.0 7.00 2.54E+12
276.9 6.50 2.71E+12
293.8 6.00 2.88E+12
314.6 5.50 3.08E+12
338.0 5.00 3.31E+12
365.3 4.50 3.58E+12
395.2 4.00 3.87E+12
440.7 3.50 4.31E+12
494.0 3.00 4.83E+12
556.4 2.50 5.45E+12
637.0 2.00 6.23E+12
764.4 1.50 7.48E+12
937.3 1.00 9.17E+12
1300.0 0.50 1.27E+13

6916.0 0.00 6.77E+13



Attachment 5



This page is blank to facilitate double sided printing.



Mauvaise Terre Responsiveness Summary

1. During the presentation, it was stated that the computer model BATHTUB used for
Mauvaise Terre Lake indicated that “internal” phosphorus loading from sediment was the
primary source (of phosphorus?). It was stated that the external (tributary) phosphorus
loads were quantified using a scenario where internal loading was not occurring. Could
you please indicate what percentage of the potential phosphorus load is external versus
internal loading? | assume that the release of phosphorus from the lake sediment would
occur only when the oxygen is depleted in the lake. How often or how severe is the
oxygen depleted within the lake? Are there any trends?

Response: Internal phosphorus loading from the bottom sediments is the primary source of
phosphorus to the water column. Model results indicate 18% of the phosphorus load is
from external sources and 82 % from an internal source. Phosphorus data collected at
different water depths show higher concentrations of phosphorus near the lake bottom.
Mauvaise Terre Lake is shallow and dissolved oxygen does not approach zero at any of
the three monitoring stations (data collected in1992, 1993 and 2005). The higher
phosphorus concentrations measured deeper in the water column suggest resuspension of
in-place sediments as a source. The range of phosphorus concentrations measured over
12 years is constant; no trends were observed.

2. During the presentation, a question from the public was received regarding the number of
sample points (and locations) related to fecal coliform. Please confirm that there was
only one sampling station 1.5 miles Northeast of Merritt used for fecal coliform with
approximately 45 samples collected during the summer months between 1990 through
2004. It is my understanding that the load duration curve for Mauvaise Terre Creek was
established using flows from Spring Creek (near Springfield) since there are no flow data
available for Mauvaise Terre Creek at the single sampling point. It did not seem like
there was much difference between low flow and high flow conditions. Is there a
quantitative correlation between the City’s CSO discharges (presumably occurring during
high flow conditions) and the sampling of data points for fecal coliform? There seems to
be several potential sources of fecal coliform contamination upstream of the sampling
point near Merritt.

Response: Data collected at the sampling station 1.5 miles Northeast of Merritt was used to
develop the load duration curve. 49 samples collected at this location between May and
October were used for the load duration curve. The dataset covered the period May 1990
to June 2004. You are correct that flows were not available for Mauvaise Terre Creek
and that flows measured on Spring Creek were used to synthesize a flow record for
Mauvaise Terre Creek. As part of the Stage 1 report, potential sources of fecal coliform
were identified and included CSOs, livestock operations, municipal sewage disposal,
private sewage disposal systems and runoff from manure-fertilized cropland. We do not
have instream fecal coliform measurements collected on the same date of the known
occurrence of CSOs. While we do have monthly DMR data that summarizes whether a
CSO occurred in a given month, we do not have information on which day(s) of the
month the overflow occurred. Such data could be obtained and analyzed to see if there
was a trend towards higher instream concentrations during periods of CSO discharge.
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This information would be useful, but not necessarily conclusive because it does not take
into consideration the effect that wet weather has on other potential sources.

3. During the presentation in July, it was stated that one sampling point for fecal coliform
was used in Mauvaise Terre Creek near Exeter. | wonder if additional monitoring points
would be advisable; perhaps both upstream and downstream of the Jacksonville
Wastewater Treatment Plants, and during high and low water conditions.

Response: A Plan of Study for CSO Assessment has been submitted to the Agency by the
City of Jacksonville. In this plan, the city proposes monitoring for fecal coliform and E.
coli during dry and wet weather both upstream and downstream of CSO discharges. The
Agency is currently reviewing this plan with the goal of having an approved monitoring
plan so that monitoring can be done during the spring of 2007.

4. Mauvaise Terre Lake is a secondary public water supply source for the city. Does the
standard still apply when we do not use this source often?

Response: Yes, the standard still applies. If there is the potential for the city to use this
water for drinking water purposes, the public water supply standard applies.

5. The City is working with the Army Corps of Engineers for a dredging project on
Mauvaise Terre Lake. We are attempting to develop a plan to dredge, or otherwise
remove, some of the approximately 2.1 million cubic yards of silt, which has
accumulated in the lake. I wonder how the City’s plans to remove silt from the Lake
Mauvaise Terre would affect the TMDL study for that body of water. Should we be
working with Illinois EPA on this project and keep you informed? We have been setting
aside money for dredging for the last fifteen years. The Army Corps has done a
preliminary study, but they have not informed us if they are going to continue on. We
really want to get this project done and would like to know if the state can contribute
some funds toward this.

Response: Inthe TMDL Report, we state that “the lake phosphorus concentrations would
still exceed the water quality standard regardless of reducing the tributary load due to
elevated internal phosphorus loads from lake sediment. This internal phosphorus flux is
expected to decrease in the future in response to external phosphorus load reductions,
reverting back to more typical conditions.” This can be a long process and while
dredging takes care of the internal phosphorus load, it does not decrease the external load
which caused the internal load to begin with. If the external load is not reduced, the
internal source would build up once again. Illinois EPA does have 319 Nonpont Source
funds to use for projects in watersheds. Because of the high costs of dredging, 319 funds
are rarely used for this kind of work. 319 funds can be used on projects in the watershed
to reduce runoff (external loads). More information on 319 funds and other
implementation activities will be available in the Implementation Plan. Another meeting
will be held in the watershed to discuss this. If you would like any information on the
319 program before this meeting, please call the Illinois EPA 319 Coordinator, Amy
Walkenbach, at 217/782-3362.
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6. One of the sources of fecal coliform could be septic system failures. How are you going
to deal with septic problems?

Response: Household septic systems are currently regulated by the Illinois Department of
Public Health and local health departments. In the TMDL Implementation Plan, we will
work with these entities to provide information on septic system evaluation, testing and
maintenance. If you are aware of any failures or have any questions on failing septic
systems, please contact your local county health department for information. Call the
Illinois Department of Public Health at (217) 782-4977 or go the website at
http://www.idph.state.il.us/local/alpha.htm for county health department websites and
phone numbers.

7. Is there any concern for a rural landowner who is trying to build in this watershed and
add to the septic load? Does the health department check these septic systems?

Response: Individual septic systems are regulated by the Illinois Department of Public
Health through local health departments. Landowners are required to comply with the
regulations and ordinances of these entities. Permitting and inspections of these systems
are performed by the local health department. Sewage treatment facilities with a surface
discharge are required by federal law to obtain an NPDES issued by Illinois
Environmental Protection Agency. Properly designed, maintained and operated septic
systems should not increase the fecal coliform load to nearby streams.
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Long Term Control Plan — CSO Disinfection
Jacksonville, IL

1.0 Introduction

NPDES Permit No. 1L0021661" issued on September 29, 2004 contained modifications that
included provisions for the City of Jacksonville (City) to develop and implement a CSO Control
Plan (Appendix A). The City submitted a CSO Plan of Study (POS) to the IEPA on April 29,
2005% (Appendix B). During the review of the CSO POS, the Total Maximum Daily Load
(TMDL) for Mauvaise Terre Creek was finalized®>. The TMDL listed the creek for excessive
levels of fecal coliform and provided a load allocation for the City’s CSO discharges of 5.72 x
10" colony forming units (cfu) of fecal coliform per day. A review letter received November 29,
2006 from IEPA indicated that the TMDL findings should be incorporated in the POS. Upon
receipt of this review letter the City, Engineers, and IEPA representatives met on January 19",
2007 to discuss further refinement of the POS and potential alternatives to meet the TMDL limits
in Mauvaise Terre Creek for fecal coliform (see Appendix C for IEPA Correspondence). The
major result from this meeting was the City’s decision to forgo the completion of the POS and
proceed directly with a Long Term Control Plan (LTCP) with emphasis on fecal coliform. This
approach was formally approved by IEPA in an August 8, 2007 letter®.

The following paragraph provides a summary of the CSO facilities previously provided in the
POS. The City owns and operates a combined sewer system that contains three points that
discharge to Mauvaise Terre Creek. A description of the discharges is given below:

= 002: “North” CSO Pump Station
= 003: “East”/Johnson St. CSO Pump Station

= 004. POTW Discharge — covered under the City’s NPDES Permit, the flow enters
Mauvaise Terre Creek either by gravity or pumped after receiving primary treatment —
total capacity = 57.9 mgd.

Figure 1.0 on the following page shows the CSO facilities located within the City’s Publicly
Owned Treatment Works (POTW). In addition to these facilities, and as described in the POS,
the Johnson St. CSO Pumping Station contains a CSO discharge (004) and under normal
operations (all but extreme flooding conditions) combined sewage is either pumped or flows by
gravity to the POTW.

! NPDES Permit No. IL0021661 — Effective Date: 11/01/04, Expiration Date: 10/31/09
> Mauvaise Terre Creek TMDL Report — August 2007

% Plan of Study for CSO Assessment — CDM, April 2005

* IEPA Letter from Mr. Garretson — November 29, 2006 RE: POS for CSO Assessment
® IEPA Letter from Mr. Garretson — January 25, 2007 RE: POS for CSO Assessment
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In accordance with USEPA Guidelines® and as described in the current IEPA NPDES Permit,
the following sections of this LTCP contain the required nine elements (listed below):

Characterization, Monitoring, & Modeling
Public Participation

Consideration of Sensitive Areas

Evaluation of Alternatives

Cost/Performance Considerations
Operational Plan

Maximizing Treatment at the Treatment Plant
Implementation Schedule

Post-Construction Compliance Monitoring Program

® Combined Sewer Overflows: Guidance for Long-Term Control — September 1995



Long Term Control Plan — CSO Disinfection
Jacksonville, IL

2.0 Characterization, Monitoring, & Modeling

The City operates a well maintained Combined Sewer System (CSS) and has taken a proactive
approach in reducing CSO events. Through close coordination with the IEPA, the City has
successfully implemented the Nine Minimum Controls (NMC) and continues an aggressive
stormwater separation program. The City of Jacksonville has made significant capital
investments for treating & managing its CSO flows, including a major investment at the onset in
the 1988/1990 timeframe when the three CSO outfalls were constructed.

The City has continued to maintain its commitment to reducing CSO overflows and has invested
significant capital in storm separation projects throughout the Community. A summary of the
storm separation projects’ and their capital costs as constructed over the past decade is
presented in Table 2.0 below:

Storm  Separation | Implementation Capital Cost
Project Timeframe

Church St. Phase | | 1997/98 $640,000
Walnut St. Phase | | 1998/99 $285,000
Town Brook Relief | 1999/2000 $710,000
Walnut St. Phase Il | 2001/02 $1,100,000
Church St. Phase Il | 2006/07 $445,000

Table 2.0 — City Major Stormwater Separation Projects

2.1 Facilities Description

As part of the System Characterization and understanding of the CSS, a thorough description of
the CSO Facilities (facility capacities and operations) is provided herein. The City CSO facilities
are unique in that the two remote CSO outfalls (002 & 003) discharge by pumping only.
Additionally, the main CSO outfall, 004, is monitored in accordance with the NPDES Permit.
Therefore, for every overflow event, the City has a record of event duration and can estimate
the volume of CSO discharge for all three outfalls. Since the completion of the CSO facilities in
1992, the City has taken careful records of pump run times for outfalls 002 & 003 and duration
and volume of discharge for 004.

Located on the POTW site are the existing CSO Treatment facilities. A layout of these facilities
can be found in Appendix D and Figure 1.0, above. The CSO treatment facility consists of two
(2) first flush basins identified as the northside first flush basin and the eastside first flush basin.
These basins are connected to a rectangular flow splitter box. A weir structure exists inside the

" CSS Separation Projects — Provided by City, September 2008
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splitter box allowing flow to the CSO clarifier. The CSO clarifier discharges via a series of
manholes to the Effluent Pump Station. The Effluent Pump Station is the main CSO discharge
point within the Jacksonville system, outfall 004. There is a second pump station located to the
north of the Effluent Pump Station. This pump station is identified as the CSO North Pump
Station. Discharge from this facility occurs when the capacity of the first flush basins are
exceeded along with the CSO Clarifier. The control of CSO overflow within the CSO North
Pump Station is achieved via a weir wall within the structure. As flow increases in this facility,
CSO material is released across the weir and is discharged to the Creek via the “trash pumps”
located in this facility. A third CSO pump station is located off-site to the east of the POTW. This
CSO is called the CSO East Pump Station or Johnson Street Pump Station. Activation of the
pumps in this facility is controlled similar to the CSO North Liftstation, as the flow exceeds the
capacity of the first flush basins and the CSO clarifier, the excess flow is released across a weir
to a pump wet well associated with this structure. As with the North Pump Station, the trash
pumps discharge into Mauvaise Terre Creek. Therefore, the City of Jacksonville has three CSO
discharge points within its City limits.

2.2  Water Quality Monitoring

2.2.1 Monitoring Objectives

The City of Jacksonville established a two-year monitoring program to evaluate the impacts of
CSO discharges on Mauvaise Terre Creek, and to develop a baseline data set to determine the
effectiveness of CSO control strategies. The primary pollutant of concern is fecal coliform
bacteria. A TMDL (IEPA 2006) identified fecal coliform bacteria as causing the source of
impairment in Mauvaise Terre Creek and developed load allocations that will achieve
compliance of the fecal coliform standard in the stream. The TMDL goal is for a 99% reduction
in fecal coliform from CSOs in order to meet the in stream target of 5.72E+10 colony forming
units per day.

2.2.2 Selection of Monitoring Stations

Six sampling locations were located in the Mauvaise Terre Creek watershed (Figure 2.1 and
Table 2.2.1). At each of these locations, two dry weather events were conducted to determine
background levels of fecal coliform, and identify other contributors of fecal pollution to the
mainstem of Mauvaise Terre Creek. Additionally, two wet weather surveys were conducted to
determine fecal coliform levels in the creek to evaluate the impacts to the receiving water from
non-point and point source discharges, including CSO discharges.
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Figure 2.1 Fecal Coliform Sampling Locations
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Table 2.2.1 Fecal Coliform Sampling Locations

Sampling Description

Location

MC-1 Mauvaise Terre Creek 1,500 feet downstream of Mauvaise Terre Lake (near Brooklyn
Avenue)

MC-2 Mauvaise Terre Creek northside of East State Street Bridge

MC-3 Mauvaise Terre Creek off of IL Route 76 Bridge, upstream of POTW discharge

MC-4 Mauvaise Terre Creek 5800 feet downstream of sampling location MC-3 (downstream

of POTW discharge) off of Sandusky Road Bridge

MC-5 North Fork Mauvaise Terre Creek, 200 feet upstream of confluence with Mauvaise Terre
Creek
MC-6 Town Brook Branch 1,100 feet upstream of S Johnson Street Bridge

2.2.3 Monitoring Schedule

Dry weather sampling was conducted in July and September 2007, while two wet weather
events were collected in June and September 2007, and two in April and June of 2008. In April
2008, two wet weather sampling events (April 10 and April 15) were conducted to determine
when the receiving waterbody recovers after a wet weather event.

2.2.4 Monitoring Parameters

Samples were collected for fecal coliform and flow at each of the sampling locations shown in
Figure 2.1. At each sampling location during dry weather events, two fecal coliform bacteria
samples were collected during a 24 hour period. During wet weather events, fecal coliform
bacteria were collected at 6 and 12 hours after the CSO overflow. If the CSO did not overflow,
one wet weather sample was collected from each of the location. In addition to the collection at
the six in stream sites, fecal coliform bacteria samples were collected from the first flush basins
during a wet weather event, and six to twelve hours after the initial inflow event. The goal of
these samples was to help approximate the fecal coliform concentrations in the North and East
CSO Lift Stations.

2.2.5 Monitoring Results

Dry Weather

The results from the first dry weather event (July 29th, 2007) show fecal coliform levels
exceeding the primary contact recreation level of 200 cfu/100 ml (30 day average) at all
sampling locations except MC-1 which is directly downstream of Mauvaise Terre Lake (Figure
2.1). The primary contact recreation fecal coliform instantaneous standard (400 cfu/100 ml) was

6
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exceeded at MC-2 and MC-5. The fecal coliform data from MC-4 (just downstream of CSO
Outfalls 002 and 004) were slightly higher than the closest upstream location (MC-3). Fecal
coliform data on North Fork Mauvaise Terre Creek (background concentration) was similar to
MC-3, which is upstream of the two CSOs identified above. The lowest concentration of fecal
coliform was at the sampling location (MC-1) just downstream of Lake Mauvaise Terre. Table
2.2.5.1 shows the stream flows during this sampling event.

Table 2.2.5.1 Stream Flows- Dry Weather Event (July 29, 2007)
Sampling Location Flow (cfs)

MC-1 2.74

MC-2 2.26

MC-3 1.35

MC-4 341

MC-5 0.04

MC-6 0.02

Figure 2.X- Fecal Coliform Sampling Results for Mauvaise Terre Creek
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Wet Weather

Figure 2.2 shows the results from the four wet weather sampling events conducted in 2007 and
2008. During the June 29th, 2007 wet weather event, the fecal coliform average and
instantaneous standards were exceeded at all locations, however, the lowest fecal coliform
levels were observed at MC-1. Average precipitation during this event was 0.45 inches. Due to
unsafe stream conditions, no samples were collected at MC-2. Stream flows during this event
are shown in Table 2.2.5.2. There were no CSOs discharging during this wet weather event.

Table 2.2.5.2 Stream Flows- Wet Weather Event (June 29, 2008)
Sampling Location Flow (cfs)

MC-1 64.94

MC-2 N/A

MC-3 36.39

MC-4 135.49

MC-5 15.98

MC-6 0.02

During the wet-weather event on September 7th, 2007, approximately 0.25 inches of rain was
recorded in the Jacksonville area. All sampling locations exceeded both the fecal coliform
average and instantaneous standard for primary contact recreation. Unlike the first wet weather
event on June 29th, 2007, MC-1 had the highest fecal coliform levels. Flows during this
sampling event were significantly lower than the June 29th, 2007 wet-weather event. No CSOs
were discharging to Mauvaise Terre Creek during this wet weather event (Table 2.2.5.3).

Table 2.2.5.3 Stream Flows- Wet Weather Event (September 7, 2007)
Sampling Location Flow (cfs)

MC-1 1.50

MC-2 0.96

MC-3 2.05

MC-4 7.58

MC-5 0.03

MC-6 0.10
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In 2008, samples were collected from two wet weather events, one in April and one in June. In
April, wet weather sampling was conducted on April 10", and post-wet weather was conducted
on April 15". The purpose of this sampling event was to determine the condition and recovery
of the creek four days after the wet weather event. Figure 2.2 shows that the stream is
reflective of dry weather conditions four days after the wet weather event occurred. Precipitation
during this event was 1.1 inches (April 9 and 10). Flows for this sampling event are shown on
Table 2.2.5.4. Except for MC-1, all locations exceeded the fecal coliform average and
instantaneous stream standard. CSO outfall 004 was discharging.

Table 2.2.5.4 Stream Flows- Dry Weather Event (April 10, 2008)
Sampling Location Flow (cfs)

MC-1 1273

MC-2 N/A

MC-3 720

MC-4 1049

MC-5 376

MC-6 23.00

On April 15" 2008 fecal coliform and flow data were collected to determine if the fecal coliform
bacteria levels were reduced to levels similar to those observed in the dry weather sampling
event. Excluding MC-1, all sites were above the fecal coliform average standard, and MC-4
was the only location above the instantaneous standard. Flow data for this wet weather event is
shown in Table 2.2.5.5.

Table 2.2.5.5 Stream Flows- Dry Weather Event (April 15, 2008)
Sampling Location Flow (cfs)

MC-1 243.90

MC-2 6.48

MC-3 400.00

MC-4 185.00

MC-5 21.12

MC-6 6.30
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The second wet weather event in 2008 was conducted June 3", Except for MC-1, fecal coliform
levels were Too Numerous To Count (TNTC) (Figure 2.2). Both CSOs #002 and #004 were
discharging during this time period. The volume of flow coming from Outfall #002 was
approximately 2.5 million gallons in a four hour period. In Outfall #004, the volume of flow was
estimated at 25 million gallons, with the duration unknown. Precipitation during this event (May
31 through June 3) was 4.13 inches. Flow data was not collected during this event.

2.2.6. Conclusions/Recommendations

The data show that even during dry weather events, the fecal coliform levels in Mauvaise Terre
Creek (except MC-1) are above the 200 and 400 cfu/100 ml standards that protect for primary
contact recreation. Other background sources are significantly adding to the fecal coliform
pollution in Mauvaise Terre Creek.

The data collected from the wet weather sampling events shows that the levels of fecal coliform
in Mauvaise Terre Creek are above the water quality standards to protect for primary contact
recreation and that fecal coliform loading is originating from sources other than the City’s CSOs,
even when CSOs are not overflowing. The creek appears to recover to dry weather conditions
four days after a wet weather event.

2.3 CSO Flow Data Analysis / Modeling

Previously mentioned in this report, the Jacksonville CSO facilities are well suited for simple
hydraulic analysis. Since all three points are monitored, discharge volumes can be estimated
and rainfall records can be compared to CSO flow data to estimate system response for various
storm events

2.3.1 Pump Station Flow Records

Pump station flow records® from January 1994 through July 2008 were provided by the City for
the Johnson Street CSO Pump Station (003) and the North CSO Pump Station (002). These
records included total trash pump run time for both pump stations. Summarized in Figure 2.3
below, is the annual run time for the two remote outfalls.

® Trash Pump Run Times — City of Jacksonville, July 2008 (1997 contains incomplete data)
10
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Jacksonville CSO Trash Pump Discharges
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Figure 2.3 — Trash Pump Run Times

The above figure shows a total run time for the Johnson St. trash pumps (Outfall 003) of 36 hrs
since the pumps were installed. Obviously, CSO discharges at this location are extremely
infrequent and occur only during “extreme” events. The North Pump Station discharges more
frequently with a total run time of close to 200 hrs for the trash pumps at Outfall 002. The
reported run times were checked against the totalizing run time meter at each of the pump
stations. These numbers were in good agreement with differences attributed to power failures,
pump start-up, and testing.

2.3.2 Treatment Plant Records Review

Treatment plant flow records from January 1994 through July 2008 were reviewed and CSO
discharge events, durations, and volumes were compiled and calculated. First, the number of
CSO discharges was compiled and Figure 2.3.1 shows that the number of annual discharge
events® varied from less than 5 to close to 20 for Outfall 004. The number of events decreased
sharply from 2003 to 2008. It is theorized that this decrease can be attributed to dry weather as
well as the City’s completion of major CSS separation projects.

® CSO Events are defined as a day or group of consecutive days when CSO Discharge occurred
11
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Figure 2.3.1 — CSO Discharge Events

Next, the total volume for each overflow was estimated for the data period of record noted
above. The City maintains a CSO operational spreadsheet that includes total volume of flow
entering and the volume drained from the first flush basins, CSO clarifier, 36 inch forcemain,
and pump station wet wells. These records along with the NPDES required CSO monthly
volume estimates were compared and utilized to calculate total flow discharged through Outfall
004. Additionally, recorded trash pump hours for 002 & 003 were multiplied by the rated pump
capacity to yield annual CSO volumes discharged through the remote outfalls. Figure 2.3.2
below shows the results for this analysis. Total annual CSO volumes have ranged from less
than 5 million gallons to over 250 million gallons. 2002 had a noticeably higher discharge
volume than other years. Additionally, for the last five years (2003-2008) less than 10 million
gallons per year were discharged.

12
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Figure 2.3.2 — CSO Discharge Events

Finally, from this data, the percentage of CSO flow that receives primary treatment (clarification
& no disinfection) can be calculated. Figure 2.3.3 shows that approximately 90% of the CSO

volume has received primary treatment for the period of record.

It should be noted that 1997

contains incomplete data and for the years where 004 represents less than 70% of the flow
volume, the total volumes for all outfalls were so small that small infrequent events at the
remote sites influenced their percent contribution, but were insignificant in terms of volume

discharged.
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Figure 2.3.2 — CSO Discharge Events

As can be seen in the above graphs, the City has done an excellent job in controlling CSO
events and providing primary treatment during events. However, the graphs do show that the
City would not qualify under the “Presumption Approach” for CSO control. The 90% volume of

13
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CSO receiving primary treatment is the discharged volume, not as required in Criterion ii of the
LTCP guidance document. This criterion required elimination of the capture for treatment of no
less than 85% by volume of the combined sewage collected in the CSS during precipitation
events on a system-wide annual average basis. Additionally, the City would not meet Criterion
i, no more than an average of four overflow events per year, or Criterion iii, elimination of no
less than the mass of the pollutants identified as causing water quality impairment.

2.3.3 First Flush Storm Analysis

Utilizing rainfall records identified previously in the preliminary POS, the CSS system could be
reviewed to determine the response to the first flush design storm, or 1.2 inches in 1 hour.
From review of hourly rainfall records and rainfall intensity recorded at the POTW, twelve (12)
rainfall events were identified as meeting or exceeding the first flush design storm intensity.
Table 2.3.3 below shows the results of a detailed mass balance analysis for each of these
twelve storms.

Storm Information Antecedent Conditions | Qutfall Locations

DATE Intensity |Event Total| Previous | Previous | Clarifier | FF Basins [36 Inch FM[ 004 004 002 003
{Inch / hr) (Inch) 3 Days 5 Days Empty Empty Empty Discharge | Volume (MG) | Volume (MG) | Volume (M3G)
6/23/2007 1.3 1.6 0.8 1.3 YES NO NO YES 10.8 0.1 0.0
8/8/2006 1.7 22 0.3 137 YES YES YES NO 0 0.0 0.0
7/12/2006 1.7 2 1.2 1.2 NO NO NO NO 0 0.0 0.0
3/12/2006 1.4 15 1.9 22 NO NO NO YES 5.4 1.4 0.0
8/6/2002 1.8 1.9 1.4 3.3 NO NO NO YES 5 1.3 0.3
4/24/2002 1.3 1.4 2 2.8 NO NO NO YES 21 1.2 0.0
6/6/2001 1.6 3.4 1.3 1.3 NO NO NO YES 39.5 3.5 0.7
8/12/1988 1.3 18 1.5 157 TES YES YES NO 0 0.6 0.0
6/29/1998 1.5 2.1 2.6 4.4 NO NO NO YES 48 25 1.3
6/18/1998 1.4 1.6 0.8 28 YES NO NO YES 27 1.7 0.3
8/8/1995 1.4 2.9 0.7 3.4 no data no data no data no data no data no data no data
71211994 1.2 1.4 0.5 0.8 YES YES YES NO 0 1.3 0.0

|Full Secondary Treatment of Flow |

|Near Full Treatment of Flow |

Table 2.3.3

The results from the first flush analysis show that with dry antecedent rainfall conditions and
empty CSO facilities, the City’s CSO system can store and treat (secondary treatment) the first
flush storm. The July and August 2007 events illustrate just that, and previous events in 1999
and 1994 show that the CSO facilities provided full treatment for all but 13% and 29% of the
flow volume, respectively. These two events occurred prior to major CSS separation projects
and it is assumed the small discharges from Outfall 002 would have since been eliminated.
Other events identified as representing the first flush storm that caused a discharge were either
due to high total rainfall, high rainfall intensity, high antecedent rainfall / moisture conditions, or
full / partially full CSO facilities (CSO forcemain, CSO first flush basins, and CSO clarifier).
Additionally, for simplification of the project, hourly rainfall totals were utilized in this study. The
available 15 minute rainfall data were reviewed and showed some extremely high intensities
within the 1 hour duration that could have contributed to several of the discharges shown in the
table.
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2.3.4 “10 x Average Dry Weather” Flow Analysis

The original facilities were sized to provide primary treatment for flows equal to 10 times the
Average Dry Weather (ADWF) wastewater flows. An updated review of flows is necessary to
ensure the CSO facilities are still meeting this design requirement. Analysis of the previous five
years of NPDES DMR data, shows that average dry weather flows are approximately 3.4 MGD.
The data were selected based on the following factors:

» Flow Data for July — September (2002 — 2007)
= Dry Antecedant Moisture Conditions (No Precip 3 days prior)

Flows meeting these criteria were tabulated and then averaged. Again, based on the last five
years of flow into the POTW, the estimated ADWF is 3.4 MGD. Therefore, the CSO facilities,
with a design capacity of 57.9 MGD for primary treatment should have adequate capacity to for
treatment of the “10 x ADWF”, currently estimated at 34 MGD.

24 TMDL Review

2.4.1 TMDL Summary

A Total Maximum Daily Load (TMDL) was finalized in August of 2007 for Mauvaise Terre Creek.

Summarized below are the findings from the TMDL for Mauvaise Terre Creek affecting the
City’'s CSO outfalls:

Identification of Waterbody, Pollutant of Concern, Pollutant Sources, and Priority
Ranking: Mauvaise Terre Creek, HUC 0713001104. The pollutant of concern addressed in this
TMDL is fecal coliform. Potential sources contributing to the listing of Mauvaise Terre Creek
include: runoff from pastureland and animal feeding operations, private sewage disposal
systems, municipal point sources, and combined sewer overflows. Mauvaise Terre Creek is
reported on the 2006 303(d) list as being in category 5, meaning available data and/or
information indicate that at least one designated use is not being supported or is threatened,
and a TMDL is needed (IEPA, 2006).
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2.4.2 Mauvaise Terre Creek Water Quality Information

The TMDL confirmation of causes and sources of pollution for Mauvaise Terre Creek, verified
the impairment of Fecal Coliform as follows:

Mauvaise Terre Creek is listed on the 303(d) list as impaired by fecal coliform bacteria. The
available data support this listing. Data are available for a single sampling location, station
DDO04. Of the 97 fecal coliform samples collected at this station, 49 were collected between May
and October. An analysis of the May — October fecal data revealed that 36 of the 49 fecal
samples (73%) were greater than 400 cfu/100 ml.

Other pollutants not listed in the 303d list were not reviewed in the TMDL. Even though this
LTCP focus is on Fecal Coliform, the resulting plans for CSO control and maximization of
primary and secondary effluent will help to lower the City’s contribution of other pollutants to
Mauvaise Terre Creek, including suspended solids, BOD, nutrients, low dissolved oxygen, and
heavy metals. Detailed analysis of receiving water and water quality modeling will not be
performed in this LTCP. A degradation analysis or die-off of Fecal Coliform is not necessary
and will prove fruitless, given the results from the monitoring program. Additionally, the TMDL
has provided the information necessary to focus on the single largest pollutant in the stream
segment, fecal coliform.

2.4.3 CSO Load Allocation Review

Below is narrative from the TMDL applicable to CSO wet weather loading criteria:

A TMDL consists of waste load allocations (WLASs) for point sources, load allocations (LAS) for
nonpoint sources, and a margin of safety (MOS). This definition is typically illustrated by the
following equation:

TMDL = WLA + LA + MOS

There are three NPDES permitted point source dischargers of fecal coliform in the Mauvaise
Terre Creek watershed. The WLA for these point sources was calculated using their permitted
flow rates and a concentration consistent with meeting the TMDL target (200 cfu / 100ml) at the
point where the segment impairment begins. ...... the Jacksonville STP also has a permit for
three combined sewer overflows (CSO) that may discharge during wet weather: outfall 002,
outfall 003, and outfall 004 (a treated combined sewage outfall). The WLA for the CSOs is
calculated based on the reported 2003 average overflow volume per event for the three
overflows and a concentration of 200 cfu/100 ml, consistent with the TMDL target. The WLA for
the CSOs equals 5.72E+10 cfu/day and applies at the point where the segment impairment
begins, not at the end of the pipe. This number may be refined as the results from a
monitoring study proposed by Jacksonville are reported.

The WLA of 5.72 x 10* cfu/day corresponds to a “daily” flow of approximately 7.6 MGD (see
below):

16



Long Term Control Plan — CSO Disinfection
Jacksonville, IL

e 5.72 x 10" cfu/day = FLOW x 200 cfu/100ml x 3785.4 ml/gal / 1,000,000
e Therefore, FLOW = 7.56 MGD

e Analysis of flow records indicates this daily flow for CSO’s has been exceeded
several times (see Figure 2.4 below) *°

Number of Events Exceeding 7.6 MGD

Events
O = N W b OO N 00 O o

1994 19951996 1997 1998 199920002001 2002 20032004 2005 2006 2007 2008
Year

Figure 2.4 — Events Exceeding TMDL Basis Flow

The total capacity for primary clarification of CSO'’s is approximately 57.93 MGD. The flow
provided in the TMDL is approximately 13% of the design capacity. The WLA calculation
methodology seems illogical and based on only a single year of data. Additionally, from
analysis of the CSO data for 2003, replication of the WLA contained in the TMDL was
impossible (see below):

e Qutfall 002 Avg Discharge Volume / Day = 0.5 MG
e Outfall 003 Avg Discharge Volume / Day = 1.0 MG
e OQutfall 004 Avg Discharge Volume / Day = 5.0 MG
e Total Avg Daily Discharge = 6.5 MGD

Also, there is no definition of an “event” in the TMDL. It is assumed, because the TMDL WLA is
a daily allocation, each event was divided by the average days per event to yield the daily
loading. Finally, the TMDL states that the WLA applies at the point where the segment
impairment begins, not at the end of the pipe. Given the previous discussion of monitoring
efforts, the fact that the beginning of stream segment impairment is upstream of all CSO
discharges, and the elevated background levels of fecal coliform, the TMDL will be unattainable

191t should be noted that 2008 data is only through July, and several events in Sept 2008 have exceeded
7.6 MGD

17



Long Term Control Plan — CSO Disinfection
Jacksonville, IL

unless loads from other sources are drastically reduced. Additionally, it can be safely
hypothesized that future post-construction compliance monitoring will show wet-weather fecal
coliform concentrations and daily loads exceeding the 5.72 x 10" cfu/day regardless of City
efforts to reduce discharge volume and fecal coliform loading.

Given this above information, particularly the wet weather natural high background
concentrations of fecal coliform, and as outlined in the LTCP CSO Guidance Manual, it is
requested the permitting authority consider the City’s proposed efforts as a demonstration of the
maximum fecal coliform reduction benefits reasonably attainable, explained in following sections
of this report.

2.4.4 Conclusions / Recommendations

From above it can be concluded that although the TMDL has been finalized, clarification and re-
evaluation of the WLA for CSQ’s is necessary. Additionally, the background levels of fecal
coliform in Mauvaise Terre Creek prevent the attainment of this value for the foreseeable future.
If, indeed future NPDES permits are to incorporate fecal coliform permit modifications as laid out
in the TMDL and shown below, the WLA and compliance monitoring should be thoroughly
understood and of sound justification:

The permits for the point source dischargers in the watershed will be modified if necessary as
part of the permit review process (typically every 5 years), to ensure that they are consistent
with the applicable wasteload allocation.

A logical fecal coliform load limit in the NPDES permit would correspond to meeting water
guality standards at the main CSO outfall (200 cfu/100 ml) with the goal of meeting a
reasonable WLA. A reasonable WLA could be considered all or a percentage of the primary
CSO treatment capacity (see calculation below):

59.7 MGD x 200 cfu/100 ml x 3785.4 ml/gal = 4.52 x 10" cfu/day

25 FLOWANALYSIS CONCLUSIONS & RECOMMENDATIONS

As part of their due diligence and commitment to the water quality of Mauvaise Terre Creek, it is
the City’s goal to eliminate the August 9, 1990 disinfection exemption™, and construct
disinfection facilities to treat the primary CSO overflow, outfall 004. As previously shown,
disinfection of flows discharged through 004 would account for approximately 90% of the CSO
discharge volume. However, these efforts alone will not ensure compliance with the TMDL for
fecal coliform. With the long-term goal of meeting an attainable load allocation and water quality
standards during wet weather flows on Mauvaise Terre Creek, the City proposes these
additional long-term control measures:

= Continued Monitoring of Mauvaise Terre Creek (flow data and fecal coliform
concentrations)

" AS 90-1 Adjusted Standard, lllinois Pollution Control Board, 8/09/90
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= Continued Capital Investment in the CSS Separation Program

=  Reassessment of the TMDL Load Allocation for CSO — Fecal Coliform

3.0 Public Participation

The City of Jacksonville proactively encourages public participation in coordination with
Regulatory Agency interface as part of its decision-making process to select its long-term CSO
control which may or may not involve significant expenditures of public funds. An informed
public is the key to support (or at least the minimization of opposition) of the City's goals and
requirements pertaining to the development of a Long-Term Control Plan.

The City Council is the public body comprised of elected officials who facilitate public input and
representation in the development of the City's policy and commitments. The City conducts
Council Workshops which are open to the public prior to each City Council meeting whereby
action/Council approvals are obtained. The City Council also has a sub-committee (known as
the Utility Committee) whereby specified Council members are appointed by the Mayor's office
to primarily focus (i.e. emphasize) the City's interest related to water and sewer utility
infrastructure as part of planning and development of recommendations for City Council
consideration. The City's Superintendent of Administration, Superintendent of Operations and
the POTW Superintendent have been a part of the City's development of the Long-Term Control
Plan.

In July 2005, the City, in conjunction with the IEPA, held a Public Meeting at City Hall to allow
for public input related to the development of the TMDL for Mauvaise Terre Creek. Several
citizens patrticipated in addition to City personnel and the newspaper covered the meeting with
an article presenting relevant findings, conclusions and recommendations. The issue of fecal
coliform in Mauvaise Terre Creek was pertinent and established the need for action. The TMDL
and the City's NPDES Permit for POTW Discharge into Mauvaise Terre Creek established the
timeline for the City's consideration of development of a Long-Term Control Plan related to the
City's Wastewater Treatment/CSO discharge facilities.

The City, and its consulting engineers, has been working closely with the lllinois EPA over the
past 3% years through meetings, site/field visits and correspondence to develop the proposed
Long-Term Control Plan with opportunity for public involvement at each decision making point
involving the City Council. Listed below is a compilation of the chronology documenting the
development of the proposed Long-Term Control Plan:

= January 10, 2005 — City Council Workshop followed by City Council Meeting
approving Engineering Agreement for Plan of Study (POS) for CSO assessment

= April 29, 2005 — Letter sent to IEPA by the City presenting the proposed Plan of
Study (POS) for Agency consideration
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= July 27, 2005 — Public meeting held by City as part of NPDES Compliance Activities
involving:

1) Pollution Prevention Plan
2) CSO Operational and Maintenance Plan
3) Public Notification Program
= July 26, 2006 — TMDL public meeting (conducted by IEPA representatives)

=  September 19, 2006 — TMDL approved by USEPA

= November 29, 2006 — IEPA response to April 29, 2005 letter indicating that with
recent TMDL approval (by USEPA) the POS approach may be outdated and suggest
LTCP development be initiated

= January 19, 2007 — Meeting with IEPA and City to understand TMDL impact to
proposed POS and clarification/understanding of key elements in developing Long-
Term Control Plan approach with "Adaptive Management" procedures

= January 25, 2007 — IEPA site visit at POTW as part of CSO non-sampling inspection

= February 6, 2007 — IEPA letter documenting January 25, 2007 field visit

= February 23, 2007 — City response to IEPA letter of November 29, 2006 with
proposed LTCP approach in lieu of POS

= April 9, 2007 — City Council Workshop followed by City Council approval of
Amendment No. 1 to Engineering Services Agreement for LTCP activities involving
monitoring/sampling program and LTCP development.

= August 8, 2007 — Acceptance letter from IEPA regarding City's proposed LTCP
development approach (NOTE: Due November 1, 2008)

= Auqust 4, 2008 — Meeting between IEPA and City to present initial findings of
monitoring and sampling program with discussion regarding initial LTCP
development recommendations

=  Auqust 22, 2008 — IEPA field meeting at POTW to discuss (1) anticipated level of
CSO disinfection (treating 90+% CSO discharge) and (2) preliminary facility
modifications/improvements for disinfection

=  Qctober 13, 2008 — City Council Workshop presentation related to "Preliminary
LTCP Recommendations"

The City remains committed to involving and notifying the general public of the need to develop
a LTCP and its Implementation Plan. Upon acceptance by IEPA/USEPA of the City's proposed
LTCP, the City will be taking action towards authorizing implementation activities whereby City
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Council Workshop/City Council Meetings will be conducted to reinforce the general public
awareness of its commitment (both technical and financial).

In terms of

4.0 Consideration of Sensitive Areas

In accordance with the CSO Control Policy, receiving waters which are considered "sensitive"
should be given the highest priority in controlling overflows. Sensitive areas are identified by the
NPDES issuing authority are any waters likely to be impacted by a CSO discharge which meet
one or more of the following criteria (pursuant to Section 11.C.3 of the federal CSO Control Policy
of 1994):

Outstanding national resource waters

Shellfish beds

Threatened or endangered aquatic specifies or their habitat
Primary contact recreation, or

Protection areas for drinking water intake structures.

arwpdE

Included in the City's NPDES Permit No. IL0021661 is the lllinois Environmental Protection
Agency's (IEPA) determination that none of the outfalls listed in the Permit discharge to
sensitive areas. After reanalysis of the criteria, the City of Jacksonville concurs with this
determination.

5.0 Evaluation of Alternatives

On February 23, 2007, IEPA reviewed a CSO Assessment Response prepared by Benton &
Associates for the City of Jacksonville. On August 8, 2007 the IEPA responded to this submittal
and concurred that the City can proceed with the development of their CSO long-term control
plan with the emphasis of meeting the load allocation for fecal coliform required by the Total
Maximum Daily Load (TMDL) for the Mauvaise Terre Creek Watershed (see Appendix C for
correspondence).

In response to this direction, Benton and Associates, Inc hosted a meeting on August 4, 2008
with City of Jacksonville staff and key members of the IEPA staff. This meeting had four main
objectives. They were as follows:

1. Discuss the Monitoring Program Results (Figure 2-X above)

2. Get IEPA Inputs on key parameters associated with a Long Term Control Plan and
related Development

3. Discuss Disinfection Options and Potential points of Application (see summary report
of disinfection alternative options in Appendix D)

4. LTCP formulation and related follow-up activities
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Currently, the City of Jacksonville uses gas chlorine for effluent disinfection at their POTW. As
part of a general discussion with IEPA, IEPA indicated that should chlorine be used as a primary
means of disinfection for the CSO, a contact time (CT) of fifteen (15) minutes would be required.
IEPA officials also indicated that de-chlorination of disinfected CSO flows would not be required.
Each of the three CSO discharges was then discussed to determine how feasible this approach
would be (see Figure 2.3.1: Historic CSO Discharge Events per Year).

The East CSO Facility had not discharged since 2003. This was a result of ongoing /I
improvements work carried out by the City of Jacksonville. Also, it should be noted here that
rain events one (1) inch or less do not result in CSO activity as the main CSO Clarifier has the
capacity to store such rain events. Such rain events are then sent to the head of the POTW for
treatment prior to discharge. As a result of this, the discussion focused on the two (2) remaining
CSO discharge points at the POTW.

Upon review and analysis of these potential chlorine feed points and in follow-up discussions
with IEPA, it was indicated that chlorination into any of the 96" RCCP though possible would not
be optimal due to difficulty in confirming/measuring chlorine residual. Also, modeling the
chlorine contact time during high water events on Mauvaise Terre Creek would be difficult. This
difficulty is related to high water events in the creek which result in the creek backing-up into the
discharge pipe resulting in additional flow and unwanted material resulting in an unwanted
chlorine demand. Given these uncertainties associated with application to the 96" RCCP, a
more controlled point of application is favored.

The more favorable application point is in the flow splitter box associated with the Plant CSO
Facility which controls flow to the main CSO clarifier. There are multiple advantages associated
with this point of application some of which are as follows:

1. Ease to meet the fifteen (15) minutes of required Chlorine Contact Time

2. Chlorination of CSO material only i.e. no external non-CSO flows

3. Multiple points to sample treated CSO material for chlorine residual prior to discharge
into the Creek
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6.0 Cost/Performance Considerations

This section of the report shall describe how disinfection of the Plant CSO can be achieved
using the existing chlorination facilities. The sizing of the chlorine system is based on a demand
curve generated for the Plant CSO. This curve is shown in Figure 6.0 below.

Plant CSO Demand Curve
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Figure 6.0

Only one demand curve was generated for this report. As part of a design phase of this project
additional demand curves will be generated to be reflective of different CSO strengths. None the
less this one demand curve aids in the development of preliminary design concepts utilizing
chlorine as a disinfectant for the City of Jacksonville LTCP.

The intent of the design is to have a residual of chlorine prior to the CSO leaving the POTW.
Dosing with 5 mg/l of chlorine resulted in a residual. Therefore, amount of chlorine needed is as
follows:

Maximum CSO Flow = 34.5 MGD

Demand at 15 minutes Detention is 5.34 mg/l - 5.2 mg/l = 0.14 mg/I|
Residual at 15 minutes = 5.2mg/l

Chlorine Demand = (0.14*8.34)*34.5 = 40.28lbs of chlorine per day

Chlorine Dose = (5.4*8.34)*34.5 = 1,553 Ibs per day
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The IEPA has requested that a minimum of 15 minutes of contact time is required should
chlorine be used. This can be achieved as follows:

Maximum Flow of CSO = 34.5 MGD

Volume of CSO Clarifier = 2.5 million gallons
Contact time = 102 minutes

At lower flows the contact time will increase.

The intent is to use the existing chlorine facility to provide chlorine to disinfect the CSO. As
determined above, the minimum amount of chlorine required is 1,553 Ibs per day based on the
demand curve generated by the City of Jacksonville. Chlorinators are available in the following
sizes (Ibs/day): 1,000, 1,500, 2,000, 3,000 and 4,000. Each size has a turndown ratio of 20:1.
Currently, at the facility there are two, non-operative chlorinators rated for 4,000 Ibs of chlorine
per day each. Given that the infrastructure was designed to feed 8,000 Ibs of chlorine per day
and we currently have calculated a demand of 1,553 Ibs of chlorine per day, there is capacity in
the existing system to treat this CSO. Therefore, the design would be to have one chlorinator
duty and one standby. Based on the chlorine demand, the chlorinators would be sized to
provide 2,000 Ibs of chlorine per day. With a turndown ratio of 20:1, this would allow a minimum
feed of 100 Ibs of chlorine per day.

The chlorine application point for the CSO is the flow splitter box controlling the flow to the CSO
clarifier. Chlorine would not be applied to the first flush basin portion of the flow splitter box as
these flows are sent to the head of the plant for treatment when the CSO event is over.

To control the application of chlorine a compound loop control system will be developed. The
loop control system will have two components. The first component is a course adjustment of
chlorine based on a flow pace across the flow splitter box weir. To achieve this, an ultrasonic
level indicator would have to be installed at the flow splitter box. This level indicator would
detect the flow of water into the CSO portion of the flow splitter box. At this point the level
indicator would send a signal to the chlorinators to begin the flow of chlorine. The second
component of the compound loop control is to install a total chlorine analyzer above the center
well of the clarifier. This analyzer would monitor the chlorine residual on a continuous basis.
Based in the value measured, this signal would act as a fine tune for the chlorine feed. The
analyzer’s feed tube would have to be placed inside a stilling well to protect it from unwanted
material clogging. Signals from the ultrasonic and the analyzer would control the pace of
chlorine from the chlorinators. Each signal would be tied back to the plant SCADA system.
Therefore, chlorine can be applied to meet a specific demand and/or a desired residual.

The cost for such a system is shown on the following page:
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1. Removal and Installation of Operational Chlorinators $75,000
2. Modification of Piping inside Existing Building $25,000
3. Directional Bore of Piping to Flow Splitter Box $45,000
4. Modification of Flow Splitter Box $10,000
5. Furnish and install chlorine Analyzer (inc. Power) $10,000
6. Furnish and install Ultrasonic Level Indicator (Inc. Power) $10,000
7. SCADA Upgrade $50,000
8. Engineering, Permitting and Construction Management $75,000
9. Sub-total $300,000
10. Contingency (15%) $45,000

Project Estimate:  $345,000

7.0 Operational Plan — Disinfection Facilities

The operation and control of the CSO facility shall be SCADA driven. SCADA control shall be
achieved using a compound loop control system. This system shall have two controls each of
which shall control the application of chlorine solution. The first control point shall be a flow pace
control system utilizing an ultrasonic level indicator. This level indicator shall be located on the
flow splitter box controlling the overflow from the first flush basin to the CSO clarifier. Flow
pacing shall be achieved by measuring flows across a standard size weir. The variation in flow
height across the weir can be calibrated to the CSO discharge. Based on this measured
reading, the chlorinators will be activated to flow pace chlorine as needed. Flow pace can be
achieved using an actuated flow control valve located on the chlorine discharge flow from the
chlorinator. This valve shall be controlled by a 4-20ma signal from the ultrasonic level indicator.

The second control shall be located on the clarifier walkway. This control shall be an online
continuous chlorine monitor. The monitor shall take samples during a CSO event and read
chlorine residual on a continuous basis. Based on this level of chlorine a second signal shall be
sent to the chlorinators to increase or decrease dose to maintain a desired residual. This control

point is considered a “fine tune” control point.
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The chlorine application point shall be at the flow splitter box. Turbulent mixing shall be
achieved inside the flow splitter box. Additionally, hydraulic mixing shall be achieved across the
weir. Finally, additional turbulent mixing shall be achieved in the connecting pipe between the
flow splitter box and the clarifier and at the discharge point inside the clarifier. Presence of the
chlorine residual can be confirmed by the onsite operator by taking a grab sample from the
manhole directly at the discharge of the CSO clarifier (see Appendix D).

Maintenance of the CSO chlorination system is non-labor intensive. The primary maintenance
issues with this system include; calibration of the ultrasonic level indicators, calibration of the
chlorine sampling unit, and finally confirmation of the 4-20ma signal controlling the flow control
valve. SCADA shall have automatic alarms to notify the operator on-call or on-duty of the
following:

Activation of the CSO system

Malfunction of the ultrasonic level indicator

Malfunction of the chlorine analyzer

Loss in chlorine vacuum or low levels of chlorine in the one (1) ton cylinders

el

Should one or more of the alarms be activated, operator assistance will be required.

As the CSO chlorination system is an extension of the existing chlorination system, current
maintenance practices used on the plant system shall be transferable to the CSO system. At
the end of each CSO event, the CSO clarifier shall be drained and cleaned in anticipation of
the next CSO event. Quarterly at a minimum or as determined by the City of Jacksonville, at
the end of each CSO event the collection system pump stations and related pipes shall be
inspected to confirm that all are available for service at a future point in time. Inspection shall
be visual.

Additional Owner preference maintenance may involve removal and storage of the chlorine
analyzer during the non recreational portion of the season. Heavy debris shall be removed on
an as needed basis.

8.0 Maximizing Treatment at the Treatment Plant

The City of Jacksonville continues to strive for maximization of treatment of CSO flows at the
treatment plant / POTW. As part of the nine minimum controls, the City has taken steps for
maximization of flow to the POTW, by implementing an aggressive CSS separation program,
almost totally eliminating bypasses at Outfall 003, thus allowing CSO flows to continue to the
POTW for primary and possibly secondary treatment. The hydraulic analysis contained in this
report shows a reduction in CSO by-passes and that 90% of the CSO volume receives primary
treatment. Additionally, CSO facilities, such as pump station wet wells and trash racks are
routinely cleaned. Also, the 36 inch forcemain from the east CSO pump station to the POTW is
drained as quickly as possible in order to provide additional CSO storage. Sewer mains are
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also routinely inspected and jetted / cleaned of deposits, thereby maximizing storage in the
collection system.

Once CSO flows reach the POTW, records indicate the City’s dedication to the treatment of
CSO flows. Review of over 14 years of accurate and detailed records support a commitment to
maximizing treatment of CSO through timely draining of CSO facilities (first flush basins and
clarifier) back to the headworks of the POTW for secondary treatment. By draining these
facilities in such a timely manner, the full CSO storage volume is quickly ready to receive
potential flows from future rainfall events.

Additionally, flow records from the POTW indicate the extended aeration system has
consistently operated in “wet weather” mode, utilizing the full hydraulic capacity while meeting
discharge requirements. Data indicates the City has a thorough understanding of treatment
plant operations and how plant performance responds to wet weather conditions. Data
demonstrates that the City has shown consistent anticipation of wet weather conditions and
rapid response / readying of equipment for wet weather flows. Such operations include
increased cleaning of bar screens, drawing down sludge blankets, altering treatment processes
(sludge recycle / wasting rates), and ensuring that adequate disinfection capacity is available.

9.0 Implementation Schedule

The timeline below is the recommended schedule to continue the City’s efforts of CSS
separation and to meet the recommendations contained in this LTCP (with emphasis on
disinfection):

ACTION DATE
ST U] o] 0 1 S IR X Nov. 2008
Select CSS Sewer Separation ProjecCt..........cooovvvvveviiiiiieeeeceeiicin e Mar. 2009
Initiate Design of CSS Separation Project ...........cccccceevviiiiiiiiieieeenninne June 2009
Approval / Adoption of LTCP — IEPA/USEPA ... Nov. 2009
Continue Background MONItOriNg..........eevveeeieiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeee Nov. 2009- July 2013
Jacksonville NPDES Permit Renewal...........ccccevvieeiiiiiiiiiiiiec e Nov. 2009
Complete Design of CSS Separation Project .........cccvevvveeviiiiiieniiennennn. Nov 2009
Secure Funding for CSS Separation Project .........ccoeevvvevvveeiiiiiiieeeennneee. Dec 2009
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Receive IEPA Permit for Separation Project...........ccccooiiiiiiieeieeinnnnnns Jan. 2010
Initiate Const. of CSS Separation Project..........cccccceeeiiiiiiiiieeeeeene June 2010
Complete Construction of CSS Separation Project ............cooeevveeeeeenneee. Dec. 2010
Implementation Schedule (cont.)

ACTION DATE
Initiate Design of Chlorination Facilities ..........ccccoovviiiiiiiiiiiieeeeeeeee, Jan. 2010
Complete Design of Chlorination Facilities ............cccceeviviiiiieviiiiene e, June 2010

Receive IEPA Permit for Chlorination Facilities (Const. & Operation) ...October 2010

Bidding of Chlorination FacilitieS.........cccoooeeiiiiiiiiiii e, Jan. 2011
Construction Completion of Chlorination Facilities ............ccccccveeveeeeee.. Sept. 2011

Pilot Testing / Operation of Chlorination Facilities .............cccccceeeeernne Oct. 2011 — Nov. 2014
Presentation of Monitoring / WLA Recommendation to IEPA................ Oct. 2013

NPDES Permit Renewal w/ Fecal Coliform Limit for CSO’s .................. Nov. 2014

10.0 Post-Construction Compliance Monitoring

Post-construction stream monitoring at the locations shown in Figure 2.1 should be
implemented after CSO remedial strategies are in place. It is suggested that one dry weather
event and two wet weather events be collected each year to monitor the effectiveness of any
structural improvements (stormwater separation, upgrades to City's CSO basin, etc) and other
non-structural improvements (e.g street sweeping) within the City.

Post-construction monitoring for the pilot study for disinfection of CSO flows at the POTW will
include monitoring of chlorine residual and fecal coliform at Outfall 004
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APPENDIX A ~ Jacksonville STP NPDES Permit




MPDES Permit No. [L0021861
lincis Envirgnmental Proteclion Agency
Division of Water Pollutlon Gontrol
1621 North Grand Avenue Easl
Post Office Box 19278
Springfield, lifinols  52794-8274
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

Reissued (NPDES) Permit

Expiration Date: Oclober 31, 2009 lssue Date: September 29, 2004
Effective Date: November 1, 2004

Name and Address of Pemmittee: Facliity Name and Address:

Jacksonville STP

City of Jacksonville

Muricipal Building Rural Route 3

200 West Douglas Avenue Jacksonville, IL
{Morgan County}

Jacksonville, IL 62650

Receiving Waters: Mauvaisterre Creek

nviranmentsl Brotection Act, Title 35 of the 1. Adm. Code, Subtitle C, Chapter | and lhe

In complianice with the provisions of the Hinois B
the above location to ihe above-named receiving

Clean Water Act (CWA), the above-named Permiltee is hereby authorized to discharge at
stream in accordance with the standard conditions and attachmenis herein.

In order to receive authorization to discharge beyond the expiration

Permittes is not authorized to discharge afier the above expiration date.
he Winats Environmenta!l Protection Agency ([EFA) not later than

date, the Permittes shall submit the proper application as required by
180 days prior to the expiration date. .

Alan Keller, P.E.
Manager, Permit Seclion
Division of Water Pallution Control

SAKPNM:04062302.dlk



NPDES Permit No. IL0G21661

Effuent Limitations. Monftoring, and Reporing
FINAL

Discharge Number(s} and Name(s): CO1 STP Outfali
Load limits computed based on a design average flow {DAF} of 7.57 MGD {design maximum flow (OMF) of 15.0 MGD).
Excess flow facilities (if applicabls) shail not be utilized uptil the main reabment facility is receiving its maximum practical flow.

Fram the effective date of this Permit until the expiration date, the effluent of the above discharge(s) shalt be monitored and limited at all
times as follows:

LOAD LIMITS tbs/day CONCENTRATION
GAF {DMEY LIMITS MG/L
Monthly Weekly Daily Monthly  Weekly Daily Sampie Sample
Parameter Average Average Maximum Average Average  Maximum Frequency Type
Flow (MGD} Continuous RIT
CBODs* 631 (1251) 1263 (2502) 10 20 2 Days/Week  Composite
Suspended Solids 758 (1501) 1615 (3002) i2 24 2 Daysfieek  Composite
Dissalved Oxygen Shall not be less than 6 mo/L 2 DaysAWeek Grab
pH 8hall be in the range of 6 {o 9 Standard Units 2 Days/Week Grab
Fecal Coliform*** Daily Maximum shall not exceed 400 per 100 mL 5 Days/MWeek Grab
{May through October)
Chiorine Résidual™~ 0.058 5 DaysiWeek Grab
Ammonia Nitrogen
as (M)
April-May/Sept.-Oct. 85 (188} 461 (813)  6B2 (1351) 1.5 7.3 10.8 2 Days/Week  Composite
June-August 95 (188) 207 (588) 682 (1351) 1.8 47 108 2 DaysiWeek  Composite
Nov.-Feb. 215 (425) 568 (1126) 3.4 a.0 2 Days/Week  Composite
March 183 (363) 461 (913) 568 (1126} 2.9 73 9.0 2 Days/Week  Caomposite

* pad limits based on design maximum flow shall apply only when flow exceeds design average flow.
**Carhonaceous BODs (CBODs) testing shall be in accordance with 40 CFR 136,

*+3aa Special Condition 8.
Flow shall be reportad on the Discharge Monitoring Report (BMR} as monthly average and daily meximum.

Fecal Coliform shall be reporied on the DMR as daily maxdmum.
pH shail be reported on the DMR as a minimum ard a maximum.
Chiorine Rasidual shall be reported on DR as daily maximum.

Dissclved oxygen shall be reporied on DMR as minimum.



NPDES Permit Ne. 110021661

Effluent | imitations, Monitoring, and Reporting
FINAL

Discharge Number(s) and Name(s): 0G4 Treated Combined Sewage Cutfall

These flow fadiities shall not be ulifized until the main reatment facility is receiving its maximum praclical flow.

From the effective date of this Permit until the expiration date, the efffuent of the above discharge(s) shall be monitored and limited at all

times as follows:

CONCENTRATION
LIMITS maft
Parameter Monihly Average Sample Frequency
Total Flow (M) See Below Daily Whan Discharging
BODs Report Daily When Discharging
Suspended Solids Report Daily When Discharging
pH Shall be in the range of 6 to 9 Standard Units Daily Whan Discharging

Feeal Coliform See Below Daily When Discharging

Sample Type
Continuous
Grab
Grab
Grab
Grab

Total flow i million gallons shall be repsrted on the Discharge Monitoring Repor (DMRY) in the quantity maximum column,

Report the number of days of discharge in the cormments section of the DMR.

pH shall be reparted on the DMK as a minimurm and a maximum.

BOD; and Suspended Solids shall be reporied on the DMR as a monthly average conceniration.

Fecal Coliform shall be reported on the DMR as 2 monthly average (geametric mean) and as a daily maximum.
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NPDES Permit No. 1L00Z1661

|nfluent Monitoring, and Repgriing

The influent to the plant shall be moniforad as follows:

Parameter Sample Frequency Sample Typs

Flow {MGD) Continuous

BGDs 2 Days/Week Composite
2 Days/Wesgk Composite

Suspended Selids

Influent samples shail be taken at a point representative of the influent.

Flow (MGD) shall be reported on the Discharge Monitoring Report (DMR) as monthly average and daily miaximurm.

BOD; and Suspended Solids shall be reporied on ihe DMR as a monthly average concentration,



Page 5
MPOES Permit No. IL8021681
Special Conditions

SPECIAL CONDITION 1, This Permit may be madified to Include different final effiuent limitations or requirements which are consistent with
appilcable laws, reguiations, or judiclal orders.. The IEPA will public nofice the permit modification.

SPECIAL CONDNTION 2. The use or operation of this facility shall be by or under the supervision of a Cerlified Class 1 operator.

SPECIAL CONDITION 3, The IEPA may request in writing submittal of operational Information In a specified form and at a required
fraquency at any time during the sffective perfod of this Permit.

SPECIAL CONDITION 4. The IEPA may request more frequent monitoring by permit modificaiion pursuant to 40 CFR § 122.63 and
Without Public Notice in the event of operational, maintenance or other problems resulting in possible effiuent deteriorafion,

SPECIAL CONDITION 5. The efflivent, alone or in combination with ather sources, shall net cause a violation of any applicable water
quality standard sutlined in 35 #l. Adm. Code 302,

SPECIAL CONDITION B. Samples taken in compliance with the effiuent moniloring requirements shall be taken at a point representative of
the discharge, but prior to entry into the receiving stream.

SPECIAL COMDITION 7. This Permit may be modified to include requirements for the Permittee on a continulng basis to evaluate and
detait its efforls to effectively control sources of infiftration and inflow into the sewer system and fo submit reporis to the [EPA if necessary.

SPECIAL CONDITION 8. Fecal Coliform mits for discharge point 001 are effective May thru October. Sampling of Fecal Caliform is only
required during this fime period.

The lotal residual chiorine limit is applicable at all times. If the Permitiee is chiorinating for any purpose during the months of November
through Aptil, sampling is required on a daily grab basis. Sampling frequency for the months of May through October shall be as indicated
on efffuant fmitations, monitoring and reporiing page of this Permit.

SPECIAL CONDBITION 9. The Permitice shalf monitor the effluent and report concenivations (in mgiL) of the following listed pararneters
elghteen {18) months prior to the expiration date and again at tweive (12} months prior (o the expiration dafe. The sample shali be a 24-

hour effluent composite except as otherwise specifically provided below and the results shall be submitted on Discharge Monitoring Report
Forms to IEPA unless otherwise specified by the IEPA. The parameters fo be sampled and the minimum detectian limiis to be attained are

as follows:

STORET Minimum
COBE PARAMETER detection Hrmit
1002 Arsenic 0.08 mg/L
01007 * Barium 1.5 mgil.
01027 Cadmium .00 mgh
01032 . Chromium (hexavalent) (grab} 0.01 mgil.
01034 Ghromium (total) 0.05 mg/L
01042 Capper 0.005 mgfL
00718 Cyaride {grab) (weak acid dissaclable} 5.0 ugiL
DO720 Cyanide {grab not to excead 24 hours) (total) 5.0 ug/l.
onest Fluoride G.1 mgA.
01045 fron (total) : 0.5 mgll
41046 fron (Dissolved) 0.5 mgit.
01051 Lead 0.05 my/l
01055 Manganese 0.5 mgft
71800 Mercury (Using USEFA Method 1631 or equivalent) 1.0 ngfL*
01067 Nickel 0.008 mgL
00556 Qil (hexane soluble or equivalent) (Grab Bample only) 5.0 mg/L
32730 Phenols (grab) (.005 mg/Lt
1147 Salenium 0.005 ma/i.
01077 Silver (total) 0.003 mg/L
01002 Zine 0.025 mg/l.

Unless otherwise indicated, concentrations refar to the tofal amount of the constituent present in all phases, whether solid, suspencied or
disselved, elementa} or combined, Including all oxidation states.

*1.0 ngét = 1 pad per trilfon.
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NPDES Permit No. 11.8027661

Special Conditigns

SPECIAL COMDITION 10. The Permittee shafl monitor the effluent for the followitg parameters monthly for a peried of six {8) consecutive
months, beginning three (3) months from the effective date of this Permit. This Permit may be modified with public notice to establish
effluent lmitations if appropriate, based an information obtained theough sampling. The sample shall be a 24-hour sifluent composite
except as otherwise specifically provided below and the results shali be submitted on the DMHR's to IEFA. The parametlers o be sampled

and the minimum detection iimiis 1o be attained are as follows:

STORET Mirimum
CODE BARAMETER detection limii
go718 Cyanide (grab) (weak acid dissociable) 5.0 ug/l.
a1067 Nickel £.008 mg/L
01077 Siiver {total} 0.003 ma/t.
0ipgz Zinc 0.025 mgil

Unless otherwise indicated, concentrations refer to the total amount of {he constituent present in all phases, whether solid, suspended or
dissolved, elemental or combined, including all oxidation states.

SPECIAL CONDITION 11. The Permitee may collect data in suppori of developing a site-specific metais transtator for Nickel and Zinc.
Total and dissolved matals for a minimum of twelve weekly samples need (o be collected from the effluent and at a downstream locatlon
indicative of complete mixing between the effluent and the receiving waler o determine a metzl ranslator for these parameters. The [EPA
wifl review submitted sample data and may reopan and modily this Permil to eliminate or include revised effluent fimitations for thase

parametsrs hased on the metal kansiator defermined from the collected data.

SPECIAL COMNDITION 12.
Schedule for Implementing the POTW Pretreatment Program

Under the authority of Sections 307(b) and 402(b}(8) of the Clean Water Act, and implementing regulations 40 CFR 403, the Permiliee may
be required o develop a Prefreatment Pregram. i it Is necessary lo develop a Pretreatment Program, the Permittea will be notified in
wriling by the Approval Authority after subrnittal of the industrial inventory discussed in the schedule below. This program, if required, shall
enahle the Permittee to detect and enforce against violations of Pretreatment Standards promuigated under Sections 307{b) and 307{c) of
the Ciean Water Act, prahibitive discharge standards as sef forth In 40 CFR § 403.5, and state and local limits.

The Permities should submit a copy of each aclivily to the IEPA and to USEPA, Reglon &.
The schedule for the development of fhis Pretreatment Praogram is as follows:

[TEM COMPLETION DATE

Develop an industrial user inventory pursuant to 40 & months from the effective date of this Permit
CFR § 403.8(N(2)i-ii), including ideniffication of
mdustrial users and the character and volume of
pollutanis contributed fo the publicly owned treatment
waorks (POTW) by the industrial users. The inveniory
shall include a list of all industial users (lus)
discharging to fhe Pemmittee thal are subject to
categorical pretreatment standards under 40 GFR §
403.6 and 40 CFR Chapter |, Subchapter N, or would
otherwise be considered significant under 40 CFR §
403.3(9-

2. Submit a proposed Pretreatment Program consistent 12 months from the date of notification by the Approval Authority
with 40 CFR 55 403.8 and 403.9{). The proposed that devefopment of a Frefreatment Program is necessary
Prefrsatment Pragram shall contain the following
elements:

@, A statement from an official representafive of
the Permiitee or their legal counsel regarding
the adequacy of the Fermittee’s legal authority;
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b. A sewer use ordinance or other authorifies tobe
relied upon by tha POTW for administration of
the Prefrealment Program,

C. An Enforcement Response Plan  (with
menltaring and inspection pragram procedures);

d. Local limitations developed pursuant to 46 CFR
4013.5(c) and USEPA guidance;

e. A descripion of the Permittee’s organization
which will adminlster the Prelreatment Program:
and

f. A description of funding and resources available
to implement the Pretreatment Program.
Upon appraval by the Regional Administrator or the Director, when appropriate, of the Pretreatment Program, this Permit will be modified
or, alternafively, upon request, revoked and reissued to incorporate the conditions of that Prefreatment Program.

This Permit may be modified to eliminate the requirement to develop a Pretreatment Program should further developments during the
preparation of the program warrant its discontinuance.

All items in the schedule shall be sent to IEPA and USEPA at the {ollowing addresses:

Iinois Enviranmenial Protection Agency United States Environmental Protection Agency
Division of Water Pollution Cantrol Region 5

1021 Norih Grand Avenue East NPDES Support and Technical Assistance Branch
P.C. Box 19276 77 West Jackson Boulevard

Springfield, Iinois 62794-9276 Chicago, llfinois 60604-3850

Attention: Compliance Assurance Section Altention: Prefreatment Goordinator WN-16J

Removal Allowances

Any application for authority to revise categorical pretreatment standards to reflect POTW removal of peliutants must be submitted to the

Approvai Authority in accordance with 40 CFR § 403.7(c).

SPECIAL CONDITION 13. The Permittee has previously undergone a Manitoring Reduction review and the influent and effluent sample
frequency has been reduced for BODs, CBODS, Suspended Selids, pH and ammonia nitrogen chie to sustained compliance. The EPA
will require that the influent and effluent sampling frequency for these parameters be increased to 5 daysiweek if effluent deterioration
oceurs dus to increased wasteload, operationsl, maintenance of other problems. The increased monitoring will be reguired Without Public

Notice when a permit modification is received by the Permittee fom the IEPA.

SPECIAL CONDITION 14.. During .January of each year lhe Permittee shall submit annual fiscal data regarding sewerage system
operations to the Hlinels Environmental Protaction Agency/Division of Water Pollution Control/Compliance Assurance Section. The
Perraittee may use any fiscal year peried pravided the perlod ends within twelve {12) months of the submisslon dale.

Submission shall be on farms provided by IEPA tited "Flscal Report Form For NPDES Permitiees”.

SPECIAL CONDITION 15, The Permittee shall conduct hiomonitaring of the effiuent from Discharge Murnber(s) 001.

Biomonitering

1. Acute Toxicity - Standard definitive acute toxiclty tests shall be run on at least w0 trophic levels of aquatic species {fish,
invertebrate) representative of the aguatic community of the receiving stream. Testlng must be consistent with Methads for
Measuring the Acute Toxicity of Effuents and Recejving Waters to Freshwater and Marine Organisins {Fifih Ed.} EPAJB21-R-

02-012. Uniess substiule tests are pre-approved; the following tests are required;
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a.  Fish - 86-hour static LCso Bloassay using fathead minnows {Pimephales promelas).

h. Invertebrate 48-hour static LGso Bicassay using Cerlodaphnia.

Testing Frequency - The above tests shaif be conducted using 24-hour compasile samples unjess otherwise authorized by the

2.

IEPA. Samples must be coflected in the 18th, 15th, 12th, and 8th monih prior fo the expiration date of this Permit.

a Reparting - Restits shall be reported according to EPA/S21 -R-02-012, Section 12, Report Preparation, and shall be subrnitted
to [EPA, Bureau of Waler, Compliance Assurance Section within one week of receipt from the laboratory. Reporis are due to
the IEPA no later than the 16th, 13th, 10th, and 7th month priar to the expiration date of this Permit.

4. Toxicity Reduction Evaluation - Should the results of the biomonitoring program identify toxicity, the IEPA may require that the

Permittee prepare a plan for toxicity reduction evaluation and identification. This plan shall be developed in accordance with
Toxicity Reduction Evaluation Guidance for Municlnal Wastewater Treatment Plants, EFA/S33B-99/002, and shall Include an
evalvation to determine which chemicals have a polential for being discharged in the plant wastewater, a manitoring program to
determine their presence or absence and to identify olher compounds which are not being removed by treatment, and other
measures as appropriate, The Permiftee shalt submit to the JEPA its plan for toxicity reduction evaluation within nlnety (90)
days following notification by the IEPA. The Permitlee shall implement the plan within ninety (90) days or other such date as

contained in a notification letter recaived from the IEPA.

The IEPA may madify this Permit during its term fo incorporate additlonal re gquirements or imitations based on the results ofthe
biomanitoring.  In addition, after review of the monitoring results, the IEPA may modify this Permit {0 include numerical
limitations for specific toxie pollutants. Modifications under this condition shall follow public notice and opporturity for hearing.

SPECIAL CONDITION 16, For the duration of this Permit, the Permittee shall determine the quantity of siudge produced by the treatment
facilily in dry tons or gallons with average percent tatz solids analysis. Thé Permitles shall maintain adequate records of the quantities of
sludge produced and have sald records availabie for IEPA nspection. The Penmittee shall submit to the [EPA, at a minimum, & semi-
annual summary report of the quaniities of siudge generated and disposed of, in units of dry fons or gaflons {avarage lotal percent solids) by
different disposal methods including but not limited to application on farrniand, application on reclamation lard, landfiling, public distribution,
dadicated land disposal, sod farms, slorage lagoons arany other specified dispesal method, Said réports shall be submitied to the IEPA by
January 31 and July 31 of each year reporting the preceding January thru June and July thru December interval of sludge disposal

cperations.
Dufy to Mitigate. The Permitiee shall take all reasonable steps to minimize any siudge use or disposal In viglation of this Pemmiit.

Studge monitoring must be conducted according o test procedures approved under 40 CFR 135 unless otherwise specified in 40 CFR 803,
unless other tast procedures have been specified in this Permit.

Planned Changes. The Permittee shall give notice to the IEPA on the semi-annual report of any changes in sludge use and disposal.

The Permittee shall retain records of alf siudge monitoring, and reports required by the Siudge Permit as referenced in Standard Condition
23 for-a period of at least five (5) years from ihe date of this Permit.

1 the Penmittes mornitors any pollutant more frequently than required by the Sludge Permit, the results ofthis menitoring shatl be included In
the reparting of data submitted to the IEPA.

Monilaring reports for sludge shall be reported on the form titled *Sludge Management Repors" fo the following addrass:

Hiinois Environmental Protection Agency
Bureat of Water

Compliance Assurance Section

Maii Code #18

1021 North Grand Avenue East

Post Office Box 18276

Springfisld, Hincis 62784-9278
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SPECIAL CONDITION 17.

AUTHORIZATION OF
COMBINED SEWER AND TREATMENT PLANT DISCHARGES

The IEPA has determined that at least a portior of the collection system consists of combined sewers. References to the collection system
and the sewer systern refer only to those parts of the system which are owned and operated by the Permillee unless otherwise indicated.
The Permittee is autharized to discharge from the overflow(s)/bypass(es) listed below provided the diversion structure is localed on a

combined sewer and the following terms and conditions are met:

Discharge Number Location Receiving Water
Qo2 Narih CS0 Lift Station at the Plant Mauvaisterre Creek
003 East CSO Lift Station at the East Johnson St. Mauvaisterre Creek

Treatment Requirements

Al combined sewer overflows and treatment plant bypasses shall be given suificient freaiment o prevent pofiutian and the violation
of applicable water quality standards, Sufficient treatment shall consist of the following:

1.

All dry weather fiows, and the first flush of storm flows shall meet all applicable effluent standards and the effluent

a.
imitations as required for the mafn STP outiali;

Additional flows, but not less than ten times the average dry weather flow far the design year, shali receive a minimum of
primary treatment; and,

Additienal fiows, shall be treated o the exient necessary te eamply with applicable water guality standards and the federal
Clean Water Adt, including any amendments made by the Wet Weather Water Quality Act of 2000.

All SO discharges autherized by this Permit shall be treated, inwhole orin part, to the extent necessary to pravent accumulations
of siudge deposits, fioating debris and solids in accordanca with 35 {Il. Adm. Code 302.203 and to prevent depressicn of oxygen

levels below the applicable water quality standards.

Overflows during dry weather are prohibited. Dry weather overflows, if discoverad, shall be reported to the 1IEPA pursuant o
Standard Condition 12(e) of this Permit {24-hour notice).

4. The collection system shall be operated o opfimize transport of wastewater flows and fo minimize CSO discharges.

5. The treatment system shall be operated fo maximize reatment of wastewater flows.

Nire Minimum Centrols
Federai

The Permittes shall comply with the nine minimum confrols cantained in the National CSO Control Paolicy published inthe
Register an April 19, 1984, The nine minimum controls are:

Braper operation and maintenance pragrams for the sewer system and the CS0s {Compliance with this ltern shall be met

B.

a.
through the requirements impased by Paragraph 8 of this Special Condition);

b. Maximum use of the collection system for storage (Compiiance with this ltem shalf be met through the requirerments
imposed by Paragraphs 1, 4, and 8 of this Spacial Condition);

c. Review and modification of pretreatment requiremants to assure CS0 impaets are minimized (Compliance with this em
shafl be met thraugh the requirements imposed by Paragraph 8 of this Special Condition);

d. Maximization of flow to the POTW for treatment {Compliance with this item shali be met through the requirements imposed

by Paragraphs 4, 5, and 8 of this Special Condition);
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Prohéhition of C80s during dry weather (Compfiance with this item shiall be met through the requirements imposed by
Paragraph 3 of this Special Condition};

f Contral of solids and floatable materials in CS0s {(Compliance with this item shail be met lhrough the requirements
imposed by Paragraphs 2 and 8 of this Special Condition};

Pallution prevention programs which focus on source conirol activilies (Complanece with this ltem shall be met through the
requirements imposed by Paragraph 6 of this Speclal Condition, See Below); :

h Public notification to ensure that cilizens receive adequate Infarmation regarding CSO ooourrences and CS0 impacts
(Gompiiance with this Item has been met through Paragraphs 7 and 12 of this Spectal Condition); and,

I Monitoring to characterize impacts and efficienicy of CSO conirols (Complfance with this ltem shall be met through the
requirements imposed by Paragraphs 10 and 11 of this Speciat Condition).

A poliution prevention plan was approved by the [EPA for this collection/treatment system an July 18, 1997. The pollution prevention
plan shalt be presented to the general public at a public information meeting conducted by the Permittee within nine (9) months of
the effective date of this Fermit. The Permittee shall submit decumentation that the pollution prevention plan complies with the
requirements of this Permit and that the public information meeting was held. Such documentation shall be submitted to the IEPA
within tweive (12) months of the effective date of this Permit and shall include a summary of all significant issues raised by the public,
the Penmittee's response to each issue, and iwo (2) copies of the “CS0 Pollution Prevention Plan Certification” one (1) with criginal
signatures. Following the public meeting, the Permittee shall implement the pallution prevention plan within one (1) year and shall
maintain a current pollution pravention plan, updated to reflect system madifications, on fiie at the sewage treatment warks or ether
acceptable Incation and made available ta the public. The pollution prevention plan shall be submitted io the [EPA upon written

request.

Sensitive Area Considerations

7.

Sensitive areas are any water likely to be Impacted by a CSO discharge which meet one or more of the following criteria: (1)
designated as an Oulstanding National Resource Water; (2) found to contain shellfish beds; (3) found to contain threatened or
endangered aquatic species or their habitat; (4} used for primary contact recreation; or, {5) within the protection area for a drinking

water intake structure.

The IEPA has determined that none of the outfalls listed in this Specfal Gondition discharge o sensitive areas, However, if
information becomes available that causes the JEPA to reverse this determination, the IEPA will notify the Permittee in writing.
Within three (3) months of the date of notification, or such other date contained in the nolification letter, the Permitiee shall submit
two (2) copies of either a schedule to relocate, control, or treat discharges from these outfalls. If none of these options are possible,
the Permittee shall submit adeguate justification at that fime as to why these options are not possible. Such justification shall ba in

accordance with Section {1.C.3 of the Nafional CS0 Caonirol Poiicy.

Oparafional and Maintenance Plans

8,

The IEPA reviewed and accepted a CSQ operaflonal and maintenance plan "CSO O&M plan® on June 4, 1887 prepared for this
sewerage system. The Permmiliee shall review and revise, if needed, the CSO O&M plan to reflect system changes.

The GS0 D&M plan shall be presented to the general public at a public information meefing-conducted by the Permittee within nine
(9} months af the effective date of this Permit. The Permittee shall submit documentation that the CS0 O&M plan complies with the
requirements of this Permit and that the public infenmation meeting was held. Such documentation shall be submitted to the [EPA
within twelve {12) months of the effective date of this Permit and shall include a summary of all significant (ssues ralsed by the public,
the Penmittee’s respanse to each Issue, and two (2) copies of the "CSOQ Operational Plan Checklist and Cestification”, cne (1) with
ariginal signatures, Following the public meeting, the Permittee shall implement the CS0 O&M plan within oneg (1) year and shall
maintain a current CSO O&M plan, updated to reflect system modifications, on file at the sewage treatment works or other
acceplable location and made available to the public. The CS0 O&M plan shall be submitted fo the IEPA upon written request.

The ohjactives of the CSC O&M plan are to reduce the total loading of pollutants and fieatables entering ihe recelving streamand to
ensire that the Permittee ulfimalely achieves compliance with water quafity standards. These plans, tailored to the local
governments's collection and waste treatment systems, shall include mechanisms and specific procedures where applicable {o

enstre:
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Coliecticn system inspection on a scheduled basis;
Sewer, cafch basin, and regulator cleaning and malntenance on a scheduled basis;
inspections are mada and praventive maintenance is perfarmed on all pumpfift statlons;
Collection system replacement, where necessary;

Delzction and elimination of illegal connections;
Detection, prevention, and elimination of dry weather overflows;

The collection system is operated to maximize storage capacity and the combined sewer portions of the collection system
are operated to delay storm: entry into the system; and,

The freatment and collecfion systems are aperated to maximize treatment,

Sewer Use Ordinances

a.

The Permittee, within six (6) months of the effective date of this Permit, shall review and where necessary, modiiy its existing sewer
use ordinance to ensure it contains provisions addressing the conditions below. If no ordinance exists, stich ordinance shall be

developed and implemented within six {6} months from the effective date of this Permit. Sewer use ordinances are o contain
specific provisions to:

a.

b.

Upon completion of the review of
of Sawer Use Ordinance Review,

prohibit introduction of new inflow sources to the sanitary sewer system;

requite that new construction tributary to the combined sewer system be designed to minimize andfor defay inflow
gontribution to the combined sewer system;

require that inflow sources on the combinied sewer system be connecled to & stomm sewer, withint a reasonable period of
tirne, if 2 storm sewer becomes available;

provide that any new building domestic waste connection shail be distinct from the building inflow connection, to facilitate
discannection if a storm sewer becomes available;

assure that CSO impacts from non-domestic sources are minimized by deternining which non-domestic discharges, ifany,
are tributary to CSOs and reviewing, and, if necessary, modifying the sewer use ordinance to contrel pollutants in these
discharges; and,

assure that the owners of all publicly owried systems with combined sewers tributary to the Permiltee’s collection system
have prosedures in place adequate to ensure that the objectives, mechanisms, and specific pracedures given in Paragraph

B of this Special Condition are achieved.

the sewer use ordinahce(s}. the Permittee shall submittwo (2) copies of a completed Certification
one {1} with original signatures. The Permiltes shall submit copies of the sewer use ordinance(s)

to the IEPA. upon written request.

The Permittae shall enforce the applicable sewer use ordinances,

Long-Term Confral Plaoning and Compiiance with Water Quafity Standards

10,

Pursuznt to Section 201 of lhe federal Clean Water Act, 33 U.8.C. § 1311 and 40 CFR § 122.4, discharges fram

2
the CSOs, Including the outfalls listed in this Speciat Condilion and any other putfall listed as a *Treated Combined
Sewage Outfall", shall not cause viclations of applicable water quality standards or cause use impasment in the
receiving waters. In addition, discharges from CSOs shall comply with all applicable parts of 35 . Adm. Code
306.305(a), (b}, {c), and {d).

b. The Permiites shall develop and implement & CSO Control Plan for assuring that the discharges from the CS0s

authorized In this Permit comply with 10.a abave, including the following steps:
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The Permittee shalt develop and submit a Plan of Study {POS) for CSO Assessment within six {8) months of the
effective date of this Permit. Such POS shall incorporate e provisions of Title 35, Sublitie C, Chapterll, Part 375,
Subparl D and shall Include provisions o determine whal percantage of the first flush for a 1 2-inch sform with a
one hour duration Is currently belng treated by the Permittes. The POS shall also cantain provisions to measire
compliance with 35 Il Adm. Code 308.,305(b) and to demonsirate compliance with water quality standards
pursuant to the *demonstration approach” under Section IL.C.4.b of the faderal CSO Control Policy of 1984.

The requirements of Section 11.C.4.b of the federal CSO Conifrol Pailcy of 1954 are:

The C30 controls are adequate lo meet water quality standards and protect dssignaled uses, unless water

a.
quality standards or uses cannot be met as a result of natural background cenditions or poliution sources
other than CS0s;

b. The CSO discharges do not preclude the attainment of water qualily standards or the receiving waters'
designated uses are not met in part because of natural background conditions or pollution sources other
than CS0s;

c. The C8O controf program provides the maximum poliution reduclion reasonably attainable; and,

d. The CSO conlrol program has been designed fo allow cost effective retrofitting i additional controls are

subsequently determined to be necessary o meet water qualily standards or designated uses.

The Permittee shall respond to an IEPA review letter in wriling within ninety (90) days of the date of such an initial
review letter, within iHirly (30) days of any subsequent review letter(s), if any, and shall implement the POS and
submit a CS0 Assessment Report within efghteen (18) months of the IEPA approval for the POS or by such date

as indicated in the IEPA approval letter for the POS.

Ifthe G50 Assessment Report indicates that the discharges from the CS0s authorized in this Permit fully comply
with the applicable parts of 35 il Adm. Code 306.305 and do not cause or contribute to violations of water quality
standards {inchuding recreational uses}), IEPAmay make a determination that no additional CSO control is required.

Unless the IEPA determines that no additionat CSQ control is required, tha Permiltee shalt complete a CSO Controt
Plan for complying with such reguiations and bringing flows from all of its CSOs (treated and untreated)} into
compliance with applicable standards, including water quality standards. Two {2) copies of this plan shall be
submitted to the IEPA within forty-eight {48) months from lhe effective date of this Permit and shail conlain a
schedule for its implementation and provisions for re-evalualing compliance with applicable standards and
regulations after implemeniation. The contral plan shall be consistent with the sdenonsiration approach® under

Section B.C.4.b of the federal SO Cantrol Policy of 1984,

" Required components of the LTCP include the following:

Characterization, monitoring, and modeling of the Combined Sewer System (CE3);
Consideration of Sensitive Argas;

Evaluation of aliernatives;

Cost/Performance considerations;

Revisad GSQ Opsrational Plan;

Maximizing treatment at the treatment plant;

Implementation schedule;

Post-Constiuction compliance monitoring program; and

Public participaffon.

mramERp TR

Maunitoring, Renorting and Nofification Reguirements

41, The Permittee shali monitor the frequency of discharge (number
each discharge from each outfall isted in this Special Condition.

of discharges per month) and estimate the duration (i hours) of
Eslimates of storm duration and lotal rainfalf shall be pravided for

each siorm event.
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13.

Summary of Compiiance Dates in this CS0 Special Condition

14,

Subrmit Pellution Prevention Certification, OMP, and PN Information Meeting

Submit CSO Assessment Report (Paragraph 10)

NPDES Parmit No. ILDDZ21861
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all discharges fram the same slorm, or occurring within 24 hours, shall be reported as one. The dale thata
hall be recorded for each ouffall. Reports shall be in the form specifled by the IEFA and an forms pravided
he IEPA monthly with the DMRs and covering the same reparting pariod as the
shall be sampled and reported as indicated in the

For frequency reporiing,
discharge commences s
by the [EPA, These forms shall be submitted to
DMRs. Parameters {other than flow frequency), if required in this Parmit,

transmitial letter for such veport forms,

A public notification program in accordance with Section 11.B.8 of the federal CSG Control Pollcy of 1894 shalt be developed
employing a process that actively informs the affected public. The program shall include at a minimum public notification of SO
occumencas and GSO impacts, with consideration given to including mass media andfor Intemet notification. The Penmittee shall
also consider posting signs in walers likely to be impactad by CSO discharges at the point of discharge and at points where thase
waters are used for primary contact recreation.  Provisions shall be made fo include modifications of the program when necessary
and notification to any additional member of the aifected public. The program shall be presented to the general public at a public
information meeting conducted by the Permittee. The Permittee shall conduct the public information mesting within nine (8) months
of the effective date of this Permit. The Permittee shall submit documentation that the public infarmation meeting was held, shall
suhmit a stmmary of all significant issues raised by the public and the Permittee's response to each issue and shalf identify any
medifications to the program as a resuit of the pubfic information meeting. The Pemmitiee shall submit the public information meeting
documentation to the IEPA and implement the public notfication program within twelve {12) manths of the effective date of tiis

Permit.

If any of the CSO discharge poinis listed in this Special Condition are eliminated, or if additional CSO discharge points, not listed in
ittee shall notify the IEPA in writing within one (1) month of the respective outfall

this Special Condition, are discovered, lhe Permi
efimination or discovery. Such natification shall be in the form of a requast for the appropriate modification ef this NPDES Permit.

The following summarizes the dates that submiltals contained In this Special Condition are due at the IEPA (unless otherwise

indicated):

Submission of CSO Manitaring Data {(Paragraph 11) 15th of every month

Elimination of 2 CSO or Discovery of Additional CSO 1 manth from discovery or efimination

Locations (Paragraph 13}
& months from the effective date of this Permit

Cerfification of Sewer Use Ordinance Review (Faragraph 8}
9 months from the effective date of the Permit

Conduct Poliution Prevention, OMP, and PN Public Information
Meeting (Paragraphs, 6, 8 and 12) No Submittal Due with this Milestone

12 months from the effective date of the Permit

Summary (Paragraphs, 6, 8 and 12}
18 months from the date of IEPA POS approval

S0 Cantrol Plan (Paragraph 10) 48 months from tha effective date of this Permit

All submittals listed in this paragraph shall be mailed to the following address:

lilinois Environmental Protection Agency
Division of Water Pollution Control

4021 North Grand Avenue East

Post Office Box 18276

Springfield, lifinois §2784-9276

Altention: CSO Coordinatar, Compliance Assurance Section

All submittals hand carried shall be delivered {o 1021 North Grand Avenus East.
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Executive Summary

Background

On November 1, 2004 IEPA issued a modified NPDES permit for the City of
Jacksonville. The proposed modifications to the NPDES permit include requirements
for the City to develop and implement a CSO Control Plan according to the following
steps:

¢ Develop and submit a Plan of Study for C50 Assessment (POS) within six
months of the modification date of the permit {due date is May 1, 2005). The
plan shall include provisions to determine what percentage of a 1.2-inch storm
with a one-hour duration is currently being treated by the City. The plan shall
also contain provisions to measure compliance with Hlinois Administrative
Code Title 35, Section 306.305 {b) which requires that not less than ten times
the average dry weather flow receive a minimum of primary treatment and
disinfection. Itis also important to note that flow in excess of ten times the
average dry weather flow shall be treated, to the extent necessary, fo prevent
accumulation of sludge deposits, floating debris and solids as well as to
prevent depression of oxygen levels in the receiving waters.

+ Inaddition, the permit requires the POS to measure and demonstrate
compliance with water quality standards pursuant to the demonstration
approach under the Federal CSO Control Policy of 1994.

» Upon approval by IEPA, the City shall implement the POS and submit a CSO
Assessment Report within 18 months.

e If the C50 Assessment Report indicates that discharges from the outfalls fully
comply with Illinois Administrative Code and do not cause or confribute to
violations of water quality standards, I[EPA may make a determination that no
additional CSO control is required.

e Otherwise, the City shall complete a CSO Control Plan for complying with
such regulations and submit to IEPA within forty-eight (48) months of the
effective date of the permit (due date is November 1, 2008). The CSO Control
Plan shall be consistent with the demonstration approach as outlined in the
Federal CSO Control Policy.

Plan of Study Objectives

The following specific objectives were considered in developing the POS based on the
modified NPDES permit issued to the City of Jacksonville:

* Develop a thorough understanding of the various sewer system components
{e.g., CSO pump station, treatment facilities, etc.) and their operations through
records review and discussions with City staff.

CDM ES-1
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» Characterize the hydraulic response of the C50’s to rainfall events through the
use of historical precipitation records and operaticnal data.

e Collect water quality data and conduct a physical inspection of receiving
water to assess the impact of CSOs on water quality.

» Support an evaluation of the impacts of CSO's on receiving water quality.

s Support screening evaluation and selection of long-term CSO control
alternatives.

CSO Assessment Strategy

The City of Jacksonville’s collection system is unique in that the C50 pumping
stations must be operated in order for a CSO event to occur. Most municipalities have
traditional CSO regulators that divert dry weather flows to the treatment plant while
discharging combined sewage to the receiving waters during rain events. For these
other municipalities, it is difficalt to determine the capacity of these regulators as well
as to predict the frequency and volume of overflows. The City of Jacksonville
maintains records on the operation of the pump stations which means they have a
large amount of data related to the frequency and volume of CSO events over the past
several years. The following subsections describe how the City proposes to use this
(SO data, along with historical precipitation records, to address the modified NPDES
permit requirements.

The City proposes to use the existing historical precipitation records along with the
pump station operational data to determine:

m  Perceniage of the 1.2 inch storm event with one hour duration (first flush storm
event) that is currently being treated

®  Number of overflow events on an average annual basis
®  Percentage of combined sewage captured and treated on an average annual basis

The City will begin by compiling precipitation and temperature records from the
Jacksonville ZE climate station. This rainfall information is available in 15-minute
increments from 1974 to present. An analysis of this historical record will be
performed to identify a series of rainfall events that approximate the first flush
scenario (1.2 inches of rainfall in one hour). The historical records will also allow for a
proper analysis of the antecedent moisture conditions which has a significant impact
on the peak flow and total volume of runoff from a rainfall event. The City will then
analyze the operational data from the North and East CSO pump station. This
analysis will include both the CSO pumps and the trash pumps as far back as the
records allow (facilities were placed online in 1992).
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The same set of data will also be used to characterize the response of the CSO's over
longer periods of records {instead of event storm) which will assist in demonstrating
compliance with the modified NPDES permit. Instead of selecting the first flush
scenario, the City will examine the entire period of record and develop an estimate of
the number of overflow events per year as well as the total volume of combined
sewage collected and treated on an average annual basis.

The City proposes to gather flow data at the influent lines to the North and East CSO
pump stations to verify the projections of average dry weather low made in the 1987
Basis of Design report. The City also proposes to use WWTP influent records to
assess the seasonal variation in the ADWF not captured during the proposed flow
monitoring period. The data obtained from these meters will allow the City to
measure compliance with IEPA’s requirement that not less than ten times the average
dry weather flow receive primary treatment and disinfection.

Water Quality Assessment Strategy

The objectives established for the water quality portion of the POS include assessment
of:

The condition of the receiving water bodies through physical inspection,

¢ The dissolved oxygen and bacteria (E. coli and fecal coliform) concentrations
upstream of the City of Jacksonville CSOs on Mauvaisterre Creek,

» The presence and extent (if present) of dissolved oxygen depletion directly
resulting from the City of Jacksonville CS5Os in the Mauvaisterre Creek,

¢ The bacteria (E. coli and fecal coliform} concentrations directly resulting from
the City of Jacksonville CSOs on Mauvaisterre Creek; and,

» The relative impact of each CS0O location on receiving water quality using
overflow data obtained from operational records.

The City proposes to conduct a physical inspection of the receiving water bodies and
near stream propertes to assess their environmental condition and public usage, if
any. The goal of this inspection is to assess; the presence and extent (if present) of
sludge deposits, floating debris, solids, stream hydraulics and morphological factors
as well as examine the topography, land use and access points of the side stream
properties.

Flow and Water Quality Monitoring Plan

The City will conduct a temporary flow monitoring program to support the CSO
Assessment. The City has established a temporary flow monitoring plan to
accomplish the average dry weather flow assessment. This plan includes:
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» A total of two (2) temnporary flow monitors will be used to measure dry
weather flow tributary to the Eastand North CSO pump stations labeled FM-1
and FM-2, respectively.

The water quality monitoring plan includes the use of sampling sites located both
upsiream and downstream of CSO outfall locations to determine their impact on
Mauvaisterre Creek. The main parameters of interest are dissolved oxygen (DO) and
bacteria (E. coli and fecal coliform).

Based on the study area maps and taking into account the available water quality
data, the City has established a water quality monitoring plan to assess the CSO
impacts on receiving waters. This plan includes:

* A total of two (2) dry weather surveys are proposed at sampling sites MC-1,
MC-2, MC-3, and MC-4. See Figure 4-1. The dry weather surveys will provide
information on the background levels of pollution in Mauvaisterre Creek
upstream of the City’s CSO's and will serve to isolate the contribution from
the North Fork of Mauvaisterre Creek. Each dry weather survey will include
two (2) samples/ readings of DO and bacteria (E. coli and fecal coliform} taken
at each site on the same day. Portable monitors are proposed at these sites in
lieu of continuous monitors due to a low base flow in both creeks, especially
during dry weather.

= A total of two (2) wet weather surveys will be conducted at the same sampling
sites MC-1, MC-2, MC-3, and MC-4. Each wet weather survey will be
comprised of frequent readings for both dissolved oxygen and bacteria (E. coli
and fecal coliform) taken during an overflow event and between six and
twelve hours after the overflow has ceased.

» The water quality data collection outlined in this section will be conducted
during the spring of 2006.

Characterization of Pollutant Loads

The pollutant loads, including bacterial loadings, are proposed to be estimated based
on the overflow volumes generated using the pump station records, pollutant
concentration data obtained at the WWTP, and the pollutant sampling data from the
Nationwide Urban Runoff Program (NURP). The City WWTP data will be used to
define the wastewater component of CSO pollutants and the NURP data will be used
to define the stormwater component.

The basic premise of the methodology is that the average chemical composition of
combined sewage is the result of the dilution of sanitary sewage by stormwater.
Thus, if the aquatic chemistry of both the sanitary sewage and the stormwater, and
relative amounts of each as they are found in the combined sewage are known,
reliable estimates can be made of the chemistry of combined sewer overflows. The
composition of sanitary sewage in a locality can be fairly well approximated by the
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results of chemical analysis performed on the local WWTP influent. The composition
of stormwater runoff, however, cannot be characterized as easily using only locally
coliected data.
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1.1 Introduction

The City of Jacksonville developed this report, Plan of Study for CSO Assessment
(POS), to describe the City’s approach to assessing their combined sewer overflows
(CSO's) and associated receiving water impacts through analysis of historical
precipitation records, existing operational data, review of existing water quality data,
and collection of water quality samples from Mauvaisterre Creek. This section
includes background information regarding the City’s NPDES permit, goals and
objectives of the assessment effort, overall strategy for CSO assessment, and an
overview of various elements of the proposed Plan of Study (POS).

1.2 Background

The City of Jacksonville owns and operates a combined sewer collection system that
conveys wastewater to the Jacksonville Wastewater Treatment Plant (WWTP). The
combined sewer system (CS5) has two CSOs that discharge to Mauvaisterre Creek.
One is located at the North CSO Pump Station (discharge number 002) and the other
is at the East CSO Pump Station (discharge number 003). At the WWTTP, the City will
periodically discharge to Mauvaisterre Creek when influent flows exceed the first
flush treatment system storage capacity. This discharge is covered under the City's
current NPDES permit for discharge number 004. See Figure 1-1 for an overview of
the City’s collection system and the location of the CSOs.

CS0Os are point source discharges to the waters of the United States and are subject to
the Clean Water Act and the National Pollutant Discharge Elimination System
(NPDES). Like all other discharges, CSOs are subject to both the technology-based
and water-quality based requirements in the Clean Water Act. The United States
Environmental Protection Agency (USEPA) CSO Control Policy issued in April 1994
established the national direction and approach to addressing and controlling CSO
impacts.

The minirnum technology-based controls are the nine minitnum controls (NMCs)
which the national CSO Control Policy requires all communities with CSOs to
implement. The Illinois Environmental Protection Agency (IEPA) determines
whether the NMCs satisfy the technology-based requirements of the Clean Water Act
and regulates discharges from the City of Jacksonville CSOs.

On November 1, 2004 IEPA issued a modified NPDES permit for the City of
Jacksonville. The proposed modifications to the NPDES permit include requirements
for the City to develop and implement a CSO Controi Plan according to the following

steps:

» Develop and submit a Plan of Study for CSO Assessment (POS) within six
months of the modification date of the permit (due date is May 1, 2005). The
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plan shall include provisions to determine what percentage of a 1.2-inch storm
with a one-hour duration is currenily being treated by the City. The plan shall
also contain provisions to measure compliance with [llinois Administrative
Code Title 35, Section 306.305 (b) which requires that not less than ten times
the average dry weather flow receive a minimum of primary treatment and
disinfection. Itis also important to note that flow in excess of ten times the
average dry weather flow shall be treated, to the extent necessary, to prevent
accumulation of sludge deposits, floating debris and solids as well as to
prevent depression of oxygen levels in the receiving waters.

In addifon, the permit requires the POS to measure and demonstrate
comphiance with water quality standards pursuant to the demonstration
approach under the Federal CSO Control Policy of 1994.

Upon approval by [EPA, the City shall implement the POS and submit a C50
Assessment Report within 18 months.

If the CSO Assessment Report indicates that discharges from the outfalls fully
comply with Illinois Administrative Code and do not cause or contribute to
viclations of water quality standards, IEPA may make a determination that no
additional CSO control is required.

Otherwise, the City shall complete a CSO Control Plan for complying with
such regulations and submit to IEPA within forty-eight (48) months of the
effective date of the permit (due date is November 1, 2009). The CSO Control
Plan shall be consistent with the demonstration approach as outlined in the
Federal CSO Control Policy.

1.3 Goals and Objectives

The City’s goal for the POS is to develop methodologies for evalnation of the “first
flush” requirement (1.2 inch storm with a one-hour duration), evaluation of the ten
times average dry weather flow requirement, and determination of CSO impacts on
receiving stream water quality.

The following specific objectives were considered in developing the POS based on the
modified NPDES permit issued to the City of Jacksonville:

Develop a through understanding of the various sewer system components
(e.g., CSO pump station, treatment facilities, efc.) and their operations through
records review and discussions with City staff.

Characterize the hydraulic response of the CSO's to rainfall events through the
use of historical precipitation records and operational data.
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» Collect water quality data and conduct a physical inspection of receiving
water to assess the impact of C5Os on water quality.

* Support an evaluation of the impacts of CSO's on receiving water quality.

» Support screening evaluation and selection of long-term CSO control
alternatives.

1.4 Overall Strategy for CSO Assessment

The technical approach for assessing the City of Jacksonville CSC's is based mainly on
analysis of existing data. This is due, in part, to the configuration of the City’s
collection system and the records maintained at the two CSO locations. The two
CS0’s within the City’s system (North CSO Lift Station at the Plant and East CSO Lift
Station at the East Johnson Street) can only activate through the operation of a series
of pumps which are recorded by City staff during operation. From these records it is
possible to determine the frequency of occurrence as well as the volume of flow
bypassed for a given rain event. The operational data at both C50’s can be compared
to precipitation records collected at a nearby National Weather Service climate station
in order to develop a characterization of each CSO's response to rainfall events. From
these historical records it will be possible to calculate the percent of the first-flush
storm event that is captured and treated by the City.

The configuration of the City’s system will also allow the “ten times dry weather
flow” requirement to be assessed using a combination of temporary flow manitoring
data and recent flow records from the WWTP. The collection of this data will allow
the City to verify the assumptions made regarding average dry weather flow when
the CSO conveyance and treatment facilities were originally designed.

The same set of data will also be used to characterize the response of the CS0's over
longer periods of records (instead of event storm) which will assistin demonstrating
compliance with the modified NPDES permit. Instead of selecting the first flush
scenario, the City will examine the entire period of record and develop an estimate of
the number of overflow events per year as well as the fotal volume of combined
sewage collected and treated on an average annual basis.

The City will gather receiving water data to assess the impact of the City’s CSO on the
receiving waters by collecting data samples/readings of DO and bacteria (E. coli and
fecal coliform) during dry and wet weather.

1.5 Organization of Report

This report, Plan of Study for CSO Assessment, includes the following three sections
covering key elements necessary to develop a successful combined sewer system
assessment plan:
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Section 2, Records Review - This section provides a summary of the City’s
CSO conveyance and treatment facilities designed in the late 1980's,
precipifation records obtained from the U.5. National Weather Service climate
stations, SO pump station operational records, freatment plant records, and
existing water quality information. The extent and detail of this information
was evaluated thoroughly to define the level of additional monitoring and
data collection proposed in the POS.

Section 3, Approach to CSO Assessment - This section includes an overview
of the existing CSO facilities and defines the approach the City will take
towards assessment of their CSOs. This section also defines the approach to
the water quality assessment which will provide the basis for related data
collection efforts proposed in Section 4.

Section 4, Proposed Data Collection - This section explains the City’s
approach to collecting additional flow monitoring data 2t the North and East
CSO Pump Stations as well as water quality samples in Mauvaisterre Creek.
This section includes the number of sites, site selection criteria, duration of
monitoring expected, and the water quality parameters of interest.
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An important step in preparing the POS was to identify and review available records
pertaining to the combined sewer system and its operation. This information can be
of assistance in identifying data needs that will need to be addressed as part of the
CSO Assessment. The following subsections summnarize the previcus design reports,
existing climate data, operational records, treatment plant data, and existing water
quality data available for use in the CSO Assessment.

2.1 Facilities Design Report

In the mid-1980"s the City of Jacksonville embarked upon a data collection and study
effort that was focused on upgrading the City’s wastewater treatment facilities fo
meet more stringent discharge limitations required by IEPA. One of those studies
was the “Phase III - Combined Sewer Overflow Exception Application” (a.k.a. C50
Study) that summarized five months of CSO related flow monitoring preformed in
1985. The CSO Study established the design criteria used at the East Pump Station
SO, referred to in the report as “Overflow V7 and
“Overflow VII”. The study used a design storm intensity of 1.2 inches per hour along
with a number of assumptions to correct for storm intensity, and future collection
system modifications to generate runoff hydrographs for both C50 locations. From
these hydrographs the study calculated the first flush volume {gallons), maxinnum
first flush flow rate (mgd), and the peak flow rate (mgd) required as part of the IEPA

C50 and the North Pump Station

permit.

'
L

The design criteria generated by the CSO Study was then modified as part of the
“Basis of Design, Wastewater Treatment Improvements” dated July 1987 to include
flow from the City of South Jacksonville. This increased criteria formed the basis for
design of the CS0 conveyance and treatment facilities currently in use by the City.
Table 2-1 summarizes the basis of design criteria:

Table 2-1. Basis of Design for Jacksonville CSO Facilities

East Pump Station CSO | North Pump Station CSO
Average Dry Weather Flow '
Jacksonville 3.28 2.36
South Jacksonville 1.03 -
4.31. 2.36
First Flush Volume! (gal) 727,083 - 368,750
Peak Flow Rate! (mgd) 343 18.4
C50 Treatment Capacity? (mgd) 34.33 23.6

) Based on a design storm of 1.2 in/hour for 1 hour

@ Ten times the average dry weather flow

® Revised from original “Basis of Design” value of 43.1 mgd, based on letter
from City to IEPA dated October 31, 1989
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The information shown in Table 2-1 was the basis for the report recommending the
construction of two new pumping stations (Fast and North) with a firm capacity of 24
mgd and 34 mgd (revised from original 43 mgd) in order to transfer the first flush
volume and peak flow rate to the WWTP. Construction of these facilities was
completed in July 1992.

The City has recently completed (2002) several combined sewer separation projects
mainly within the area fributary to the North CSO Pump Station. The City staff have
noted a reduction in the number of overflow events at the North CSO Pump Station
as aresult. The City has plans for additional combined sewer separate projects on the
south side of the City which is tributary to the East CSO Pump Station.

After review of the Basis of Design and discussions with City staff, the following
information related to the conveyance, storage and treatment capacities of the
combined sewer system can be summarized as follows:

Wastewater Treatment Plant

®»  Average flow 7.57 mgd

®  Daily maximum flow 15.0 mgd

CSO Facilities

3 East Pump Station capacity of 34.3 mgd, first flush storage capacity of 0.727 MG

s North Pump Station capacity of 23.6 mgd, first flush storage capacity of 0.369 MG
» Total primary treatment capacity of 57.93 mgd

Changes or modifications to these values based on new information will be
documented in the CSO Assessment, if necessary.

2.2 Precipitation Records

The City conducted a review of the available precipitalion records in order to evaluate
the feasibility of performing an analysis that will correlate rainfall records to the C50Q
operations using existing data. The purpose of this effortis to determine the extent
and detail of the available climate data for Jacksonville, Hlinois.

2.21 Data Acquisition

National Weather Service meteorological data for the Jacksonville area were identified
to assess their applicability to the POS. Figure 2-1 shows current and former National
Weather Service COOP network stations in the vicinity of Jacksonville, IL. Table 2-2
lists relevant data for each of these stations.
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Climate Station Locations
City of Jacksonville, IL.
Plan of Study for C50 Assessment Figure 2-1
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Table 2-2. Climate Stations in Vicinity of Jacksonville, IL
COOPID | Station Name | County | Elevation [ Data Type | Start End
114442 Jacksonville 2E | Morgan 610 ft 15 minute | 1974% | present
114447 Jacksonville2 | Morgan 600 ft Hourly 1948 | present
111430 Chapin. 4e Morgan 592 ft Daily 2003 | present
SARWS | Jacksonville M;)rgan Unknown BD 1971 1980

# Hourly precipitation data available from 1963 to 1974

In addition to the data from the National Weather Service, the City also maintains
climate records at the wastewater treatment plant. This data includes two
observations of wind direction at 7:00 a.m. and 7:00 p.m. as well as a daily
precipifation amounts.

2.2.2 Data Review

The climate stations listed in Table 2-2 were reviewed and evaluated to determine
which station(s) have both sufficient data and closely represent the precipitation and
temperature in the Jacksonville combined sewer area. The Jacksonville 2E weather
station, located on the east side of the city, maintained good 15-minute records of
precipitation from 1974 through the present. There are some data gaps during the
spring of 2001 and fall of 2002 but a consistent record from December 2002 until
present. This station will likely be selected as the main source of data based upon the
long period of detailed records and the station’s proximity to the Jacksonville
combined sewer area.

There are periods of time in the Jacksonville 2E records where gaps in the data occur
due to gauge errors or malfunctions. Those data gaps will be filled primarily with
hourly data from the Jacksonville 2 station located approximately 1 mile southwest of
the Jacksonville 2E site. The Jacksonville 2 station will also be the primary source of
precipitation data from 1948 to 1963, if necessary. In both cases, the hourly rainfall
data would need to be desegregated into 15-minute data using standard techniques.

Table 2-3 and 2-4 summarize the source of precipitation and temperature data
obtained for the Jacksonville Plan of Study. Note that daily maximum temperatures
are available at the Jacksonville 2E station from 1901 to present.
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Table 2-3. Precipitation Data Obtained for Jacksonville Plan of Study

Station Element 1\7;151;1 Hourly { Daily | Start End Source
Jacksonville 2 | Precipitation v 1948 1963 coor
Jacksonville 2E | Precipitation v 1963 1974 COQP
Jacksonville 2E | Precipitation v 1974 | present | COOP
Table 2-4: Temperature Data Obtained for Jacksonville Plan of Study
Station Element 13151;1 Hourly | Daily | Start End Source
Jacksonville 2E | Temperature v 1901 | present | COOP

2.3 Pump Station Operational Records

The City operates and maintains the pumping stations at both CSO locations that are
summarized in Table 2-5:

Table 2-5. CSO Locations

Discharge . .
Name Number Receiving Water
North CSO Lift Station at the Plant 002 Mauvaisterre Creek
East CS0 Lift Station at the East Johnson Street 003 Mauvaisterre Creek

At each of the locations in Table 2-5 the City maintains records on the operation of the
pumps that discharge to the treatment plant as well as those that discharge directly to
Mauvaise Terre River. The pumps that discharge to the CSO treatment facilities are
referred to as “CSO pumps” while the pumps that discharge to the receiving stream
are referred to as “irash pumps”. Simply stated, when the trash pumps are operated
a CSO event has occurred. The City is very consistent in their approach to gathering
meter readings from the C50 pump as well as the trash pumps after each rain event.

Refer to Figure 2-2 and 2-3 for a plan view of the Bast and North CSO Pump Stations.

In summary, the City can use the pump station operational data to determine which
pumps were operating when and for how long. From this it is also possible to
estimate the total volume of flow discharged to the WWTP and the receiving stream.
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2.4 Treatment Plant Records

The City maintains flow records within the plant which are taken after bar screening
but before grit removal. The City measures and records the influent flow
continuously during both dry and wet weather. Once the capacity of the first flush
storage basins has been exceeded, the flow directed to the CSO clarifier is also
measured and recorded.

The City also water quality data via grab sample as the CSO clarifier overflows. The
data collected on this discharge is both BOD (mg/L) and TS5 (mg/L). Recent changes
to the City’s NPDES permit requires them fo gather additional water quality data in
the form of fecal coliform {col/100 ml) samples.

The treatment plant maintains records of the influent quality parameters for reporting
to IEPA. The influent is sampled as a composite over twenty-four hours in a
refrigerated sampler with 100 ml sampling every 15 minutes. The City maintains
records of the influent BOD (mg/L), BOD (Ibs/day), TSS (mg/1L), TSS (lbs/day) and
pH.

2.5 Water Quality Records

The City conducted a review of the available water qualily records and reports in
order to develop the most effective approach to assessing the Mauvaisterre Creek
water quality during the C50 Assessment. There are two main sources of
information on the water quality in Mauvaisterre Creek, data collected by City staff as
required under their current NPDES permit, and data assemnbled as part of the Total
Maximum Daily Load (IMDL) study currently being performed by IEPA. The City
has conducted a review of these records as part of the POS to identify any missing
information that will need to be collected as part of the CSO Assessment.

2.5.1 NPDES Permit Data

The City has approximately fifteen years worth of water quality data taken upstream
and downstream of the WWTP outfall location on Mauvaisterre Creek as required
under their current NPDES permit. The period of record begins in August 1990 and
continues monthiy through the present. The water quality parameters recorded
during the monthly readings include dissolved oxygen (DO) and temperature.
Periodic recordings of NH3-N, pH and BOD are also available. The City has recently
begun collecting monthly records of fecal coliform and total coliform as measured in
Mauvaisterre Creek downstream of the WWTP cutfall. These records date back
approximately five months to November 2004 when the most recent NPDES permit
was modified.

There are several NPDES point source discharge sites (in addition to the City CSOs}
that are located within the study area. The City will request the discharge monitoring
reports for these sites as part of the CSO Assessment to determine the impact, if any,
on the location of proposed water quality monitoring sites.
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2.5.2 Total Maximum Daily Load Study

Section 303 (d) of the 1972 Clean Water Act requires states to define impaired waters
and identify them on a list, which is referred to as the 303 (d) list. The State of lllinois
recently issued a draft 2004 303 (d) list that includes several water bodies near the
project area. Note that the TMDL study has assigned slightly different names for the
waterbodies in the project area. For the purposes of this report, the receiving stream
for the City of Jacksonville CSO’s is listed as Manvaisterre Creek. Refer to Table 2-6

for a summary of the 303 (d) listed waterbodies in the project area.

Table 2-6. 303 (d) Listed Waters in Vicinity of Preject Area

Waterbody Size Year Listed for?
Segment Waterbody € {miles/acres) | Listed

Manganese, Phosphorus,

SDL Mauvaise Terre Lake Nitrate, total suspended
1720 1994 solids, excess algal growth
N. Fork M ] Manganese, low dissolved
DDC - Forx Mauvaise | oxygen, total nitrogen, total

Terre Creek 140 2004 suspended solids
Mauvaisse Terre
pDod T River 366 1998 Fecal coliform

M Beld font indicates that the cause will be addressed as part of the ongoing
TMDL study

The Clean Water Act requires that a Total Maximum Daily Load (TMDL) be
completed for each pollutant listed for an impaired waterbody. The TMDL’s are
prepared by the state and submitted to U.S. EPA and they establish the greatest
amount of a given pollutant that a waterbody can receive without exceeding water
quality standards. The IEPA is currently involved in preparation of a TMDL. for the
“Mauvaise Terre River Watershed”. The following reports related to the TMDL
development are available through IEPA and include:

First Quarterly Progress Report, Mauvaise Terre River Watershed, August 2004

Second Quarterly Progress Report, Mauvaise Terre River Watershed, October 2004

Third Quarterly Progress Report, Mauvaise Terre River Watershed, October 2004

The First Quarterly Progress Report included data coliected at sampling location
DD04 located approximately one mile downsiream of the Jacksonville WWTP. The
only parameter tested for at this location was fecal coliform. Of the 97 fecal coliform
samples collected at this station, 86 had paired TSS data. An analysis of this paired
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data revealed that 15 of the 41 fecal samples (37%) that were collected when TSS was
greater than or equal to 56 mg/1 (50% percentile) were greater than 400 cfu/100 ml.
For those samples where TSS was less than or equal to the 50t percentile
concentration, fecal concentrations exceed the criteria between 200 and 7,600 cfu /100
ml. A comparison of fecal coliform levels to total suspended solids concentrations
was included in the report and it showed that fecal coliform increases with increasing
suspended solids concentration.

The First Quarterly Report reached some conclusions concerning the potential source
of the high fecal concentrations along segment DD04. The report suggests that
agricultural runoff in particular is a likely source of impairment. This assessmentis
based on the apparent relationship in the data between fecal coliform and total
suspended solids which suggests a watershed source (such as runoff from livestock
operations) for the fecal coliform. The report also noted that several municipal
sewage discharges to the creek as well as private systems may be contributing to the
impairment.

The City will review these reports and the flow monitoring data collected ag part of
this effort and incorporate the data, as needed, into the C5O Assessment.

2.6 Sensitive Areas

Included in the City’s NPDES permit No. IL0021661 is the lllinois Environmental
Protection Agency’s (IEPA) determination that none of the outfalls listed in the permit
discharge to sensitive areas.
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3.1 Conveyance and Treatment Facilities

Understanding of how the City of Jacksonville currently operates their wastewater
collection and treatment system is important to the overall approach to CSO
Assessment. A detailed discussion of the City’s combined sewer conveyance and
treatment facilities is included in the following subsections.

3.1.1 CSO Pumping Stations

The purpose of the East CSO Pump Station is to convey sewage flows to the WWTP
under normal and storm flow conditions. Figure 2-2 shows the site layout and piping
of the East side CSO Pump Station. The building is located on East Johnson Street in
Jacksonville adjacent to the Mauvaisterre Creek. The piping mains consist of one 48-
inch reinforced conerete gravity influent line, one 30-inch reinforced concrete gravity
outfall, one 24-inch ductile iron forcemain, and one 36-inch ductile iron forcemain.

Under normal conditions flow enters the lift station from the sewage system through
the 48-inch influent pipe, routes to the 30-inch outfall sewer, and is conveyed to the
WWTP by gravity. These conditions require no mechanical operations. Under storm
conditons flow enters the lift station from the sewage system through the 48-inch
influent pipe and flow also backs into the station via the 30-inch outfall line due to
surcharging of the WWTP. Once flow backs up into the station it is routed through
the mechanical bar screen, through the building basement, and into the pump wet-
well.

The volume of flow will build up in the wet well until float switches are activated by
the high water elevations. As the flow continues to build, a series of float switches (3)
activate the C50 pumps. The CSO pumps that activate transmit flow through the 36-
inch forcemain to the splitter structure at the WWTP. If the flow continues to build up
beyond the capacity of the CSO pumps, a series of float switches (2) are activated
which automate operation of the trash pumps. The trash pumps that activate transmit
flow through the 24-inch forcemain to Mauvaisterre Creek.

The configuration of the North Lift Station is similar to that of the East Station. Figure
2-3 shows the site layout and piping of the North side CSO Pumnp Station. The
building is located on the south side of the WWTP adjacent to the Mauvaisterre
Creek. The piping mains consist of one 60-inch reinforced concrete gravity influent
line, one 24-inch reinforced concrete gravity outfall, one 30-inch ductile iron
forcemain, and five 36-inch reinforced concrete outfall forcemains.

Under normal conditions flow enters the lift station from the sewage system through
the 60-inch influent pipe, routes to the 24-inch outfall sewer, and is conveyed to the
WWTP by gravity. These conditions require no mechanical operations. Under storm
conditions flow enters the lift station from the sewage system through the 60-inch
influent pipe and flow also backs into the station via the 24-inch outfall line due to
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surcharging of the WWTP. Once flow backs up into the station itis routed through
the mechanical bar screen, through the building basement, and into the pump wet-
well.

The volume of flow will build up in the wet well until float switches are activated by
pre-set elevations. As the flow continues to build, a series of float switches (3) activate
the CSO pumps. The CSO pumps that activate transmit flow through the 30-inch
forcemain to the splitter structure at the WWTP. If the flow continues to build up
beyond the capacity of the CSO pumps, a series of float switches (3) are activated
which automate operation of the trash pumps. The trash pumps that activate will
transmit flow through the five 36-inch forcemains to Mauvaisterre Creek.

3.1.2 CSO Treatment Facilities

There are two first flush basins, the East first flush basin, EFFB, and the North first
flush basin, NFFB, located at the WWTP. The first flush basins are designed to capture
the initial volume of CSO flows that require full treatment of the WWTP. The first
flush volume is contained in the basins until the WWTP has the capacity to process
the wastewater.

The EFFB accepts flow from the East CSO Pump Station via the splitter structure as
noted in section 3.2.1. Likewise, the NFFB accepts flow from the North CSO Pump
Station via the splitter structure. As each lift station transmits flow into the front cells
of the splitter structure, flow will transfer by gravity to each respective first flush
basin. Once the first flush basins have reached capacity, flow will ransmit over the
weir in the splitter structure to a third cell which will convey flow by gravity to the
CSO0 clarifier. Flow is discharged from the CSO clarifier to the effluent pump station
which then pumps the flows to the effluent discharge structure which finally
discharges to Mauvaisterre Creek. The flow discharged from the (S5O clarifier is not
disinfected based on relief granted fo the City by the Illinois Pollution Control Board
in ruling AS90-1.

After the storm event when the WWTP is able to process the first flush volume, the
basins are drained. The EFFB may be drained by opening plug valve PV-1 on the
North side of the EFFB. The NFFB may be drained by opening plug valve PV-2 on the
West side of the NFFB. The front cells of the splitter structure also drain during this
operation. The flows travel by gravity to the head of the WWTP and receive full
freatment.

3.2 CSO Assessment Strategy

The City of Jacksonville’s collection system is unique in that the CSO pumping
stations must be operated in order for a CSO event to occur. Most municipalities have
traditional CSO regulators that divert dry weather flows to the treatment plant while
discharging combined sewage to the receiving waters during rain events. For these
other municipalities, it is difficult fo determine the capacity of these regulators as weil
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as to predict the frequency and volume of overflows. Asnoted in Section 2, the City
of Jacksonville maintains records on the operation of the pump stations which means
they have a large amount of data refated to the frequency and volume of C50 events
over the past several years. The following subsections describe how the City
proposes fo use this CSO data, along with historical precipitation records, to address
the modified NPDES permit requirements.

3.2.1 Utilization of Existing Data

The City proposes to use the existing historical precipitation records along with the
pump station operational data to determine:

m  Percentage of the 1.2 inch storm event with one hour duration (first flush storm
event} that is cuxrently being treated

= Number of overflow events on an average annual basis
m  Percentage of combined sewage captured and treated on an average annual basis

The City will begin by compiling precipitation and temperature records from the
Jacksonville 2E climate station. Note: This is the same station used as part of the
TEPA TMDL study for Mauvaisterre Creek. This rainfall information is available in
15-minute increments from 1974 to present. An analysis of this historical record will
be performed to identify a series of rainfall events that approximate the first flush
scenario (1.2 inches of rainfail in one hour). The historical records will also allow for a
proper analysis of the antecedent moisture conditions which has a significant impact
on the peak flow and total volume of runoff from a rainfall event.

The City will then analyze the operational data from the North and East CSO pump
station. This analysis will include both the CSO pumps and the trash pumps as far
back as the records allow (facilities were placed online in 1992). The pump station
operational data will allow the City to quantify the following information on an
average annual basis or specific to individual rain events:

» Frequency of operation of the CSO pumps

= Total amount of flow pumped to CSO treatment facilities
= Frequency of operation of the trash pumps

m  Total amount of flow pumped to receiving stream

Overlaying the CSO pump station operational data onto the historical rainfall records
it will be possible to choose several storm events that approximate the first flush
storm event and determine the amount of flow pumped to the treatment plant and the
amount discharged to Mauvaisterre Creek, if any.
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The same set of data will also be used to characterize the response of the CSO's over
longer periods of records (instead of event storm) which will assist in demonstrating
compliance with the modified NPDES permit. Instead of selecting the first flush
scenario, the City will examine the entire period of record and develop an estimate of
the number of overflow events per year as well as the total volume of combined
sewage collected and treated on an average annual basis.

Figure 3-1 summarizes how the City will utilize existing data to assess compliance
with IEPA’s first flush requirement as well as characterize the C50's response fo rain

events.

Figure 3-1: Plan for Utilizing Exiting Data in C50 Assessment

Source Data Analysis Results

3.2.2 Utilization of New Data

The City proposes to gather flow data at the influent lines to the North and East C50
pump stations to verify the projections of ADWF made in the 1987 Basis of Design

report. For more details on the focation and duration of monitoring for the proposed
meters, see Section 4 Proposed Data Collection. The data obtained from these meters
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will allow the City to measure compliance with IEPA’s requirement that not less than
ten times the average dry weather flow receive primary treatment and disinfection.

The City also proposes to use WWTP influent records fo assess the seasonal variation
in the ADWF not captured during the proposed flow monitoring period. The City
will gather treatment plant influent records for the previous five years (2000 - 2004).
The City will then extract the average monthly flow rate for the months May ~
September and use that information, along with the temporary flow monitoring data,
to develop a more complete assessment of average dry weather flow rates. Figure 3-2
summarizes how the City will utilize the temporary monitors and WWTP records to
assess compliance with IEPA’s ten times dry weather flow requirement.

Figure 3-2: Plan for Assessing Ten Times Average Dry Weather Flow Requirement

Results
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3.3 Water Quality Assessment

The objectives established for the water quality portion of the POS include assessment
of:

o The condition of the receiving water bodies throngh physical inspection,

» The dissolved oxygen and bacteria (E. coli and fecal coliform) concentrations
upstream of the City of Jacksonville CSOs on Mauvaisterre Creek,

» The presence and extent (if present) of dissolved oxygen depletion directly
resulting from the City of Jacksonville CSOs in the Mauvaisterre Creek,

» The bacteria (E. coli and fecal coliform) concentrations directly resulting from
the City of Jacksonville CS0s on Mauvaisterre Creek; and,

o The relative impact of each CSO location on receiving water quality using
overflow data obtained from operational records.

Table 3-1 summarizes the Jacksonville CSOs, their receiving streams, the [EPA
assessed use and the applicable water quality standards. This information is
important to the overall water quality monitoring plan because the water quality
standard is a benchmark for establishing whether or not the C50s are causing in-
stream dissolved oxygen or bacteria concentrations to fall below the standard.

Table 3-1: Receiving Waters for Jacksonville CSOs

Applicable
CS0 Location Receiving Stream Designated Use Water Quality
Standards
North . Mauvaisterre Creek Aquatic Life a1.1c1 Fish General Use
Pump Station Consumption
Hast CSO Pump Mauvaisterre Creek Aquatic Life aI.ld Fish General Use
Station Consumption

Source: Illinois Water Quality Report 2004, Illinois Environmental Protection Agency,
Bureau of Water

The General Use water quality standard for dissolved oxygen and bacteria (fecal
coliform) are currently:

“Dissolved oxygen shall not be less than 6.0 mg/1 during at least 16 hours of any 24
hour period, nor less than 5.0 mg/1 at any time.”

and

“During the months of May through October, based on a minimum of five samples
taken over more than a 30 day period, fecal coliform shall not exceed a geometric
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mean of 200 per mL, nor shall more than 10% of the samples during any 30 day
period exceed 400 per 100 mL in protected waters.”

Comparing the results from water quality monitors located upstream of the
Jacksonville CSOs to the water quality standards quoted above, it will be possible to
determine if the water quality standards are being met prior to receiving C50
discharges from the City.
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4.1 Flow Monitoring Plan

The City will conduct a temporary fiow monitoring program to support the CSO
Assessment. Using the study area mapping and the current understanding of sewer
system hydraulics, the City has established a temporary flow monitoring plan to
accomplish the average dry weather flow assessment. See Figure 4-1. This plan
includes:

» A total of two (2) temporary flow monitors will be used to measure dry
weather flow tributary to the East and North CSO pump stations labeled FM-1
and FM-2, respectively.

* The flow monitoring program will be conducted in spring of 2006 for up to
three weeks or until an adequate number of dry weather days have been
captured. Flow data will be collected continuously at the selected locations at
five minute intervals throughout the monitoring period.

4.2 Water Quality Monitoring Plan

The water quality monitoring plan includes sampling sites located both upstream and
downstream of CSO outfall locations to determine their impact on the receiving
waters. The main parameters of interest are dissolved oxygen (DO} and bacteria (E.
coli and fecal coliform). The monitoring and sampling locations were chosen with the
following objectives in mind:

¢ Secure sites for equipment deployment and field personnel access

» Sites representative of well-mixed stream flow (e.g. not located immediately
downstream of a NPDES point discharge)

» Ability to bracket the CSOs discharges
¢ Collection of data reflective of “background” conditions

Based on the study area maps and taking into account available water quality data,
the City has established a water quality mondtoring plan to assess the C50 impacts on
receiving waters. This plan includes:

» A tofal of two (2) dry weather surveys are proposed at sampling sites MC-1,
MC-2, MC-3, and MC-4. See Figure 4-1. The dry weather surveys will provide
information on the background levels of pollution in Mauvaisterre Creek
upstream of the City’s C5(0¥'s and will serve to isolate the contribution from
the North Fork of Mauvaisterre Creek. Each dry weather survey will include
two (2) samples/readings of DO and bacteria {£. coli and fecal coliform} taken
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at each site on the same day. Portable monitors are proposed at these sites in
lien of continuous monitors due to a low base flow in both creeks, especially
during dry weather. As noted in Section 2, the City has good long-term
bacteriological data on the Mauvaisterre Creek at station DD04. This data will
- be utilized in conjunction with proposed dry weather surveys to establish the
background levels of bacteria currently in the Mauvaisterre Creek.

* A total of two (2) wet weather surveys will be conducted at the same sampling
sites MC-1, MC-2, MC-3, and MC-4. Each wet weather survey will be
comprised of frequent readings for both dissolved oxygen and bacteria (E. coli
and fecal coliform} taken during an overflow event and between six and
twelve hours after the overflow has ceased.

* The water quality data collection outlined in this section will be conducted
during the spring of 2006.

4.3 Characterization of Pollutant Loads

In a letter to the City from IEPA dated August 2, 2004, it was noted that IEPA
anticipated that bacterial monitoring of the discharges from CS5Q Discharge Number
002 and 003 will be necessary to meet the requirements of draft permit Special
Condition 16.10. Itis the City’s opinion that sampling of these discharges will not be
an effective use of the City"s resources in determining compliance with the modified
NPDES permit. A discussion of the characterization of pollutant Joad from the City’s
CS0s is presented as an alternative to bacterial monitoring at the North and East
CS0s.

The pollutant loads, including bacterial loadings, are proposed to be estimated based
on the overflow volumes generated using the pump station records, pollutant
concentration data obtained at the WWTP, and the pollutant sampling data from the
Nationwide Urban Runoff Program (NURP). The City WWTT data will be used to
define the wastewater component of CSO pollutants and the NURP data will be used
to define the stormwater component.

The central underlying concept behind using NURP data to define the stormwater
component of C50 pollutant concentrations is that statically reliable results based on
locally-collected data can only be obtained with a large body of data that would
require massive data collection efforts taking years and being prohibitively expensive.
This situation results from the extreme variability observed in pollutant
concenfrations in stormwater. Note that there is a large degree of risk in pollutant
loading assessments based on small data sets, lacking statistical confidence, which
will have just as much chance of producing very high (inaccurate) load estimates as it
will of producing very low (equally inaccurate) load estimates. The important CS50
planning decisions that will be made during the development of the LTCP (if
necessary) require load estimates that are more reliable than those which could be
produced from limited local datasets.
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Instead of relying upon locally-collected data for load estimation, an alternative
approach will be incorporated into pollutant Joad analysis using NURP data, which
consists of data collected from existing major national and some locally-collected
water quality databases. This approach has been used in CSO studies elsewhere in
the United States, and has become accepted as the most reliable means to obtain locat
estimates for use in the LTCP process for C50's. Further description of NURP is
presented in the following section.

4.3.1 Methodology

The basic premise of the methodology is that the average chemical composition of
combined sewage is the result of dilution of sanitary sewage by stormwater. Thus, if
the aquatic chemistry of both the sanitary sewage and the stormwater, and relative
amounts of each as they are found in the combined sewage are known, reliable
estimates can be made of the chemistry of combined sewer overflows. The
composition of sanitary sewage in a locality can be fairly well approximated by the
results of chemical analyses performed on the local treatment plan influent. The
composition of stormwater runoff, however, cannot be characterized as easily using
only locally collected data.

The realization, in the 197('s, that stormwater pollution was a significant fraction of
the total pollution load in receiving waters, led to EPA’s development of the NURP.
NURP funding was applied on runoff pollution research in 28 American cities. Data
collected during the EPA NURP study provided the event mean conceniration (EMC)
estimates for as many as 10 constituents for 1,690 storm events for 75 urban sites in
metropolitan areas. Statistical analyses performed on the monitoring results indicated
that the variability in EMC's among sites was greater than any observable variability
among geographic regions, thus making the development of land-use specific or
regionalized EMC estimates infeasible. Large confidence intervals for EMC's grouped
by land use and/or regionally were, in some part, exacerbated by the limited degrees
of freedom available for the analyses. As a result, the bestavailable EMC estimates
for cities in the continental United States are those that result from averaging all of the
available data. This concept is the central analytical result of the NURP studies and
form the basis for most stormwater watershed loading assessments performed today.

The central message of the above discussion is that, even with a major field data
collection effort, and large expenditure of funds, itis impractical for the City of
Jacksonville or any other single city to collect enough CSO discharge data to
adequately characterize the CSO pollutant loadings from their system. The sanitary
sewage contribution is not the problem because the sanitary sewage component of the
combined sewerage is well known. However, the results of many years and many
millions of dollars applied to stormwater runoff research, point to the variability of
the rainfall-runoff pollution process as the underlying problem. In short, using the
average or median EMC discharge concentration of the stormwater portion is as
reliable an estimate of the expected pollutant discharge concentration of the
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stormwater portion of the combined sewage as any other method. Clearly, the degree
of EMC variability reduction that might be afforded by a local data collection effort
(in addition to the limited data collected during the CSO monitoring and sampling
program) in the City could never justify the effort.

4.3.2 Pollutant Load Data Collection

The selected approach to estimate average annual pollutant loadings relies upon three
basic pieces of information: the mean concentration of sanitary sewage in the influent
at the WWTP, the stormwater EMC’s derived from the NURP, and the relative flow
rates of sanitary sewage and stormwater in the combined sewer overflows as
estimated by the calibrated hydraulic model. The concentrations are applied to the
respective flow rates and the resulting loading rates for sanitary and storm
components are weighted-averaged to produce composite loading estimates for C80
discharge.

Wastewater EMC's

The monthly operational records from the WWTP will be obtained for a period of 12-
months. Based on these records, average monthly dry weather flow concentrations
will be determined. The dry-weather days will be selected based on the review of
daily precipitation records and minimum antecedent dry-weather conditions for two
to seven days.

Stormwater EMC’s

The stormwater EMC’s will be obtained from the NURP data. These values along
with the wastewater EMC’s are applied to the stormwater and wastewater volume
components of the CSO’s to estimate the pollutant load discharged to the recefving
streams.

Wastewater and Stormwater Components of C50's

The wastewater and stormwater components of C50's at each outfall and the
combined sewer flow generated in the upstream drainage areas will be estimated
based on the dry-weather flow rates.

4.4 Physical Inspection of Receiving Waters

The City proposes to conduct a physical inspection of the receiving waters and near
stream properties to assess their environmental condition and public usage, if any.
The receiving waters will include Mauvaisterre Creek in the vicinity (upstream and
downstream) of the North and East Pump Station CSO. The goal of this inspection is
to assess the following:
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Presence and extent of sludge deposits,

Floating debris,

Solids,

Stream hydraulics and morphological factors,

Side stream properties {fopography, land use, public access points); and,

Existing stream usage.

The assessment will consist of a visual inspection of the receiving waters after a C5O
event and will be recorded using photographs and sketches to document the findings.
A description of the physical inspection will be prepared and included as part of the
CSO Assessment Report.
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 MortH GrAND Avenue East, P.O. Box 19276, SPRINGFELD, ILUNOIS 62794-9276 — {217} 782-3397
JAMES R. THOMPSON CeNTER, 100 WEST RANDCLPH, SuiTE 11-300, CHICAGG, IL 60601 - (312) 814-6026

ROD R. BtAGOIEVICH, GOVERNOR Eoucias P. Scott, DIRECTOR

2177782-9720

Novermber 29, 2006 ' ' 7
CERTIFIED MAIL #7004 2510 0001 8588 7091

RETURN RECEIPT REQUESTED

John Calise, P.E.

Benton and Associates, Incorporated

1970 Lafayette Avenue

Jacksonville, lincis 62650

Re:  Plan of Study for CSO Assessment——Review Letter
- City of Jacksonville
NPDES Permit No. [L0021661, Special COIldltl(}Il 17, Paragraph 10
Log No. CS0-0001-2005 _

Dear Mr. Calise:

On April 29, 2005, the Agency received a CSO Plan of Study (POS) for CSO assessment for the City
of Jacksonville prepared by Benton and Associates. Prior to commenting on that document, Iwould -
like to apologize and express my regret for.the long delay in preparing our response. Since the
sibmission of the POS, a Total Maximum Daily Load (TMDL) for fecal coliform for Mauvaise
Terre Creek has been completed and was approved by the U.S. Fovironmental Protection Agency on
September 19, 2006. As such, circumstances have changed to.the point that your original plan of
study may be outdated. The CSO POS has been reviewed by the Agency in light of the recent
federally-approved TMDL. This final TMDL report is available online at

http://www.epa.state.il.us/water/tmdl/report/manvaise/mauvaise-stage3 -tmdl.pdf.

The approved TMDL provides an allocation for fecal coliform Ioading to Mauvaise Terre Creek
from péint sources and non-point sources. In the Mauvaise Terre Creek Watershed TMDL, the point
sovrce loading allocation for CSO discharges is 5.72 X 10'° colony forming units (cfir) of fecal
coliform per day. This load limit is for the combined flows from Discharge Numbers 002, 003 and
004 and will apply on days when any of these outfalls discharge.

In order to comply with water quality standards and the fecal coliform load aliocation for CSOS it
may be necessary to disinfect flows from Discharge Numbers 002, 003, and 004. The City should
consider examining data from Discharge Nurnber 004 and calculating the bacterialoading from this
outfall. Fecal coliform data should also be collected for flows from Discharge Numbers 002 and 003
- and the aggregate loading ffom all three outfalls compared to the load limit given above. The. POS
should be revised to ensure that adequate data is collected to determrine whether or not additional
treatment for bacteria is necessary at some or all of these outfalls. In the event that the bacterial load
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limits cannot consistently be achieved without additional treatment for bacteria, the CSO long-term
contro! plan (LTCP) pursuant to Spcciai Condition 17.10.6.4 of the City’s NPDES permit, would

need to address this issue.

The Agency is aware of the adjusted standard granted to the City by the Illineis Pollution Control
Board on August 9, 1990 in AS 90-1. However, the adjusted standard does not grant relief from the
applicable fecal coliform water quality standard and does not grant relief from the reqmrements of

the federal Clean Water Act.

The Agency also has concerns regarding the use of data from the Nationwide Urban Runoff Program
~(NURP) for combined sewage. How will this data be used in estimating pollutant concentration in
- CSO discharges? Since a percentage of the combined sewage reaches the treatment plant and is
treated and ultimately discharged through outfall 004, wouldr’t the influent just prior to treatment for
these flows provide an estimate of poliutant concentrations that are discharged through outfalls 002

and 6037

Pumuant to Special Condition 17.10.6.2 of the City NPDES permit a written response to this review
letter is due 90 days from the date of this letter. Upon receipt of a satisfactory response to these
comments, the Agency will finalize the review of the POS. :

Should you have ques’nons comments o desire to arrange a meeting, piease contact Gary Forsee at

the phone number given above. Once again, I apologize for the delay in responding o your April 29,

2005 submission. In light of the TMDL and change in circumstances brought about by its

cormpletion, it may be prudent for the City and Agency to meet and review current conditions pnor 0
' proceedmg with further efforts to modify and unplement the Plan of Study.

: Smcerely, :

Michael S. Garretson, Manager
Compliance Assurance Sectxon
.. Bureau of Water -

MG:DJS: jﬂdoc;s\pcnniis\s!awcon\cso\pos\jaclmnviﬂcposmvicw letter.doc

ce: Jack Casner, Superintendenf_ of Utilities, City of Jacksonville
City Clerk, Jacksonville

bce:  Records Unit (B1v1s1ona1
) File,w/plan & supplemental
info
Springfield Regional fozce
(w/original p?an if not
- previously sent
. Tim Kluge
- DWPC, Permit SEction
€50 Binder
- Gary Forsee, CAS
BJS (for TMDL file)
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August 8, 2007

John Calise, P.E.

Benton & Associates, Incorporated
1970 Lafayette Avenue
Jacksonville, Winois 62650

Re: City of Jacksonville
CSO Assessment
NPDES Permit No. IL0021661

Dear M, Calise:

The Agency received the CSO Assessment response prepared by Benton & Associates for the City of
Jacksonville on Febroary 23, 2007. The Agency has reviewed the response and concurs that the City can
proceed with the development of their CSO long-term control plan (LTCP) with the emphasis of meeting
the load allocation for fecal coliform required by the Total Maximum Daily Load (TMDL}) for the
Mauvaise Terre Creek Watershed. As discussed in the January 25, 2007 meeting, the use of Adaptive
Management procedures may be considered in the design of any proposed disinfection facilities. The
Agency also offers the following for the City's consideration during the development of its LTCP:

In the City’s development of its LTCP the following elements should also be included:

Characterization, monitosing, and modeling of the combined sewer system
Public participation

Consideration of sensitive areas

Evaluation of alternatives

Cost/performance considerations

Operational plan

Maximizing treatment af the existing wastewater treatment plant
Implementation schedule

Posi-construction compliance moni{oring program.

W0 s e

In closing, I want to apologize for the Agency’s delay in sending you this response. If you have questions
regarding this letter please contact Jim Miles at (217) 786-6892.

Singcerely,

Mibe Gandbion,

Michael S. Garretson, Managér
Compliance Assurance Section
Bureau of Water

RackrorD — 4302 Morth Main Street, Rockiord, IL 61103 ~ (815)987-7760 +  Des Pramves— 9511 W, Harrison 51, Des Plaines, IL 50016 — (B47) 294-4000
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SPRINGFIELD — 4500 S. Sixth Street Rd., Springfield, 1L 62706 - (217) 786-6892 » COLUNSVELE— 2009 Mafl Street, Collinsville, I 62234 ~ (6168} 346-5120
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Long Term Control Plan — CSG Disinfection
Jacksonville, .

APPENDIX E - Evaluation of CSO Disinfection Alternatives




CDM

Memorandum

To: John Calise, P.E. - Benton & Associates
From: David Eike, P.E. - COM
Datfe: December 11, 2007

Subject: City of Jacksonville, lllinois
Combined Sewer Overflow Disinfection Alternatives Analysis

The Illinois Environmental Protection Agency (IEPA) is requiring that the City of Jacksonville
{City) provide disinfection of the combined sewer overflows (C50s) at the City’s two
permitted outfails.

The purpose of this technical memorandum is to provide an overview of disinfection options
available and a recommendation of disinfection design most appropriate for the City.



Technical Memorandum
Becember 11, 2007
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Disinfection Options
There are numerous means for disinfecting CSOs. Most of these have been used for
disinfecting wastewater effluent and have been adapted to the new role of CS0 disinfection.

Ultraviolet (UV} Light

Ultraviolet light disinfection involves exposing the CSO discharge to UV light. UV light in
the 200 to 320 nm wavelength alters the genetic material in microbial cells and prevents them
from reproducing.

To achieve inactivation, UV radiation

must be absorbed into the %’i?:‘iﬁ?if-g{efg
microor ganism' Anythmg that prevents Electrical cabinets .. )
the UV light from reaching the e
microorganism will decrease the
disinfection efficiency. There are many
factors that influence disinfection
efficiency, including chemical and

Junction box .

Downward opening
penstack

. . . ; Baffie plate -
biological films that develop on the lamp " U¥-Modules
surfaces, dissolved organics and N
inorganics in the wastewater (especially oy e
iron), clumping or aggregation of Figure 1 - Open channel ultraviolet disinfection system
microorganisms, turbidity, color, and {Courtesy of ITT Wedeco)
insufficient exposure caused by poor
mixing.

Low-pressure, low-intensity lamps are most commonly used in disinfection of wastewater.
Almost 85% of this lamp’s output is 254 nm, which is the most effective germicidal
wavelength. However, due fo their low-intensity, the number of lamps required is relatively
large. This may make UV systems impractical for high-rate applications such as disinfecting
CSOs. Medium-pressure, high-intensity lamps are becoming more widely available and may
be more appropriate for CS0 applications. With higher intensity, fewer bulbs are required,
which makes these systems more economical for CSO applications.

UV technologies fall into two categories - closed systems and open channe] systems. Closed
systems consist of UV lamnps encased in quartz tubes inside the contact unit where
wastewater flows around the UV lamp. Open channel systems consist of submerged UV
lamps suspended either horizontally or vertically within an open chanrel. Both systems
come in modular designs allowing them to be used in a wide range of flows.

Advantages
UV offers the following advantages:

GATachnical Memorandum.docx
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» Shorter detention time requirements compared to other disinfection options.

» There are no chemicals required 1o be transported, handled, or stored.

u There are no known potentially toxic byproducts formed during use nor are there any toxic
residuals.

Disadvantages
UV has the following disadvantages:

® UV systems have high capital costs.
m A backup power source would be required to ensure uninterrupted operation.
» Depending on future electric power costs, operating costs may be higher.

» UV transmittance can vary significantly, impacting the effectiveness of disinfection.

Ozone

John, 1 was made aware of this option just recently. While I don't think if works for this project, I'll be
providing a summary write-up similar to the other options in this space.

Advantages
Ozone has the following advantages:

w More powerful disinfectant than most chlorine compounds.
= Will oxidize phenols with no negative residuals such as trihalomethane production.

» Degenerates into oxygen, which can elevate oxygen levels in treated water. Italso does not
alter water pH.

® Requires a short contact time.

Disadvantages
Ozone has the following disadvantages:

m Ozone systems have high capital costs.
= A backup power source would be required to ensure uninterrupted operation.

m Depending on future electric power costs, operating costs may be higher.

G:\Fechnical Mamprandurn.docx
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Peracetic Acid (PAA)

Peracetic acid (C2F4Os), also known as peroxyacetic acid or PAA, is a mixture of acetic acid
and hydrogen peroxide in an aqueous solution. Itis a clear, colorless liquid and a very strong
oxidizing agent that is commonly used in the food processing industry as a sanitizer and
disinfectant. Itis commercially available as a quaternary equilibrium mixture of acetic acid,
hydrogen peroxide, peracetic acid (15%), and water. Itis available in bulk in 55-gallon drums
or 330-gallon totes with a shelf life of about 1 year.

Used for many years in Europe, PAA was recognized as an acceptable disinfectant for
wastewater by the USEPA in1999.

European installations feed a 12% solution at rates of 15-20 mg/1 and 2 minutes of contact
time to be an effective bactericide. For viral inactivation, much higher doses and contact
times are required (100 mg/1 and 30 minutes of contact ime). Like chlorine, PAA
constituents are known to have toxic and mutagenic effects. But rapid reaction times and
dissipation mean that significant residuals are unlikely to occur. The highly oxidative nature
of PAA also makes it capable of reacting with organic compounds that may be present in the
wastewater. There is a concern over the possible formation of epoxides and, through free
chlorine formation by peroxide radicals, chlorinated organic compounds.

Pilot studies using PAA for disinfection of wastewater effluent have been successfully
completed in Erie County, Ohio and Lathrop and Geyserville, California. A CSO disinfection
pilot study using PAA was also completed for the Detroit Baby Creek C500.

Although capital costs for PAA are low, the high feed chemical costs may be up to six times
those of chlorine per gallon of treated wastewater.

Advantages
PAA offers the following advantages:

m Easy to implement treatment with Jow capital investment.

m Broad spectrum of disinfectant activity even in the presence of heterogenous organic
matier.

Absence of persistent toxic or mutagenic residuals or by-products resulting in no
quenching requirement.

Small dependence on pH.

No color, odos, or taste impact when used at recommended concenirations.

GiATechaical Memarandum.docx
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» With breakdown into acetic acid and water, compatible with waste treatment systems.
» Low risk to operating personnel when supplied pre-mixed.
= Non-corrosive at use concenirations.

Disadvantages
PAA also has the following disadvantages:

m Limited field and pilot testing experience in the United States. Full-scale operating
facilities, especially C50 systems, are even more limited.

® Increase in organic content of treated effluent due to acetic acid.
s Compared to other disinfectants, relatively long contact time requirement.
m Few available suppliers due to limited worldwide production capacity.

m Limited product demand keeps prices high.

Chlorination

The use of chlorine for disinfection dates back to the earliest days of wastewater reatment. It
is a very effective and relatively inexpensive disinfectant. The City currently uses chlorine to
disinfect its wastewater effluent. Because the current NPDES permit requires a maximum
daily chlorine residual of 0.05 mg/1, the City is also required to dechlorinate their wastewater
effluent (Outfall 001) to meet that requirement. This is achieved by using sulfur dioxide (SOz)
gas. While dechlorination of wastewater effluent must continue under the terms of the
NPDES permit, [EPA has indicated that dechiorination of disinfected CSO discharges
(Outfalls 002, 003, and 004) will not be required. This makes chlorination a viable and
competitive disinfection option.

Chlorination can be achieved by several methods.

Gaseous Chlorine
Chlorine gas is generally supplied in either 150-pound or I-ton cylinders.

When added to wastewater, gaseous chlorine undergoes hydrolysis and forms a mixture of
hypochlorous acid (HOC!) and hypochloric acid (FICI). Some of the HOCI further dissociates
to hypochlorite ion (OCI). Hypochlorous acid and hypochlorite ion generally provide the
majority of the disinfection. With ammonia generally present in most wastewater effluent,
chloramines are also formed.

 GATechnical Memoranduny.docx
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Bulk Sodizm Hypochlorite

Sodium hypochlorite (NaOCl), or bleach, is a clear, yellow liquid available in strengths from
1% to 16%, but typically provided at 12.5% available chlorine. Itis available in quantities
ranging from 55-gallon drums to 12,000-gallon truckloads.

Hypochlorination disinfection works under the same principal as gaseous chiorination except
that hypochlorous acid predominates with hypochlorite ion less so.

On-Site Generation of Sodium Hypochlorite
Sodium hypochlorite can also be generated electrochemically from salt brine solution in
concentrations of less than 1%.

Chliorine Dioxide

Chlorine dioxide (ClO») is applied to wastewater as a gas that is generated on-site using
excess chlorine. On-site generation of chlorine dioxide may be accomplished by combining
sodium chlorite with either aqueous or gaseous chlorine. Chlorine dioxide can also be
produced by combining sodium chlorite with hydrochloric acid.

Although it is relatively easy and economical to produce, chlorine dioxide is unstable and
reactive.

Chlorine dioxide is effective at oxidizing phenols, but does not react with aquatic humus to
produce trihalomethanes (THMs). However, any excess chlorine remaining from the
generation of chlorine dioxide would react with THM precursors and form THMs. Therefore,
operations must be carefully monitored to use the correct amounts of chlorine when
generating chlorine dioxide. And while chlorine dioxide will not react with wastewater to
form chloramines, it can produce potentially toxic byproducts such as chlorite and chiorate.

Advantages
Chlorination offers the following advantages:

= Fasy to implement treatment with low capital investment. Existing WWTP chlorination
equipment may be used.

m Gaseous chlorine has a low cost relative to disinfectant effectiveness and is widely
available.

n All chiorination technologies are well-developed.

Disadvantages
Chlorination also has the following disadvantages:

GATechnical Memerandum.docx
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» Gaseous chlorine is a significant safety hazard and requires a Risk Management Plan.

» Bulk sodium hypochlorite concentration will decay in strength over time. This issue is
especially significant for CSO operations which operate infrequently and could result in

long storage times.

operating costs.

Design Recommendations

To assist with making a decision on which option or options look most promising, a ranking
table was prepared for each disinfection options:

Chlorination can result in the formation of disinfection by-products.

In the presence of ammonia, the resultant chloramines are less effective disinfectants.

Future possibility of dechlorination requirements may require result in future capital and

Effectiveness | Safety Capital Operating Total

av 2 4 1 1 8

Ozone 5 2 1 1 9

PAA 4 3 4 2 13
On-Site Hypo 3 3 2 3 11
Bulk Hypo 4 3 2 3 12
Chlorine Gas | 4 1 5 5 15
Chlorine Dioxide |4 4 3 3 14

Based on CDM's evaluation of the presented options, we recommend that the City move
forward with the design of the chlorine gas system.

cc: Ron French - CDM
File 19302-59710

GATechnical Memorandum,.docx
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JACKSONVILLE POTW - CSO FACILITIES REPORT

CSO EVENT
Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
: 7121992 2.54 0.79 0.421 0.801 41421: :
7/11/1992 0.36 0 0 0i 0
7/16/1992 0.34 0 0 0: 0
7/23/1992 0.57 0.79 0.421 0.502; 0.474
7/24/1992 0.47: 0 0 0: ]
8/26/1992 0.6 0 0.019 0i 0
: 9/4{1992 0.43 0 0 0 0:
9/9/1992 0.75 0 0.36! 0 0i
9/20/1992¢ 0.98 0.67 0.421: 0 0.088
_ 10/8/1992 0.25 0 0! 0 0 :
i 10/19/1902 0.2 03 i, 0 0
i 10/311992 1.5 0: 0.182 0 0
11/311992 0.86: [¢] 0 0 i}
114101992 1.37; 0.79 0.421 0.23} 0.004:
- 11/12/1992 1.07 0.415 0.415 0.412%
11/17/1992 147 0.79 0.801 1.352¢
i 11/18/1992 0.21 0.624
i 11/20M992: 0.8 0.421 1.369 i
P 11/22/1992 1.5: 5.5090
i 12/15/1992 0.59: 0.79 0.421: 0.801: 7.839
i 12/16/1802 0.96: 0.531 :
i 12/29/1992 0.15: 0 0: 0 0:
316/1994 0.5: 0 0.116 0 0:
3/12/1994: 0.1: 0 0 0 0
3/26/1004: 0.9: 0.384: 0.121 0 0
4/2/1094; 0.5: 0.008 0 0 :
i 4/5/1094: 0.3} 0
i 4/9/1994 :

4/21/1994‘
42711994
413811994 :
4/30/10904: . : 0.377
SRt cEy iy




JACKSONVILLE POTW - CSO FACILITIES REPORT

CSO EVENT
Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
5/10/1994 i
5111994 0.05:
5/14/1994 0.1: Qi 0 0 0
512411994 0.5: 0.481 0.421} Qi 0.02
6/1/1994 1.5 0.79; 0.421: 0.801: 1.716
6/2{1994: 0.4 ; 4,962 7:00 AM: 8:30 PM
6/8/1094: 0.6 0.144 0.191 0 0
6/23/1994: 1.9, 0.79 0.421 0.176 0.178
61251994 0.4 0.056! 0: O :
6/26/1994 0.5 0.5 0.406 Q: 0 H
7/2/1994 1.75: 0.79i 0.421 0.801 2.51
71671994 0.2: (.144; 0.223:
§/1/1984 1.2 0.79 (.421: 0.381 0.101
8/3/1994 0.3 0.048 0.125: ; .
8/4/1994 0.2 0.098
8/28/1994: 0.3 o
8/30/1994: 1.4; 0.79; 0.421 0.518 0.462 .
11/3/1904 0.4: {0 Qi 0 0
11/4/1994 0.5: 0.48: 0.395: Q 4]

75/199

11/8/1994: ) _
11/9/1904: 0.75 0.529 0.38 0.801 1.433
11/13/1994 0.05 0 0 0 0
11/19/1994 0.04 0 Q 0 0
11/20/1994 1.1 0.789 0.421 0.807 1.277
i 11/21/1994 0.1 0 0i 0 0
L 11/26/1994: 0.2 0 i} 0 0
E11/27/1994: 0.5 0.336 0.131: 0 gi L mmmm———
12/6/1994 1.5 0.79: 0.421 0.801 0.266
12/8/1994 0.2 0 0 0 0
1211411994 0.1 0 0 0 0
12/16/1994: 0.75 0.79 0.421 0.307 0.009
12/19/1994; 0.1 o 0 0 ]
12/20/1994; 0.05 0 0 0 0
12/31/1994: 0.1¢
1/4/1998 13
1/5/1998 0.4
1/6/1998 0.3
1/7/1998 1.1
1/8/1998 0.5
1/14/1998 0.3
1/16/19908 0.4
1/23/1998 0.3
2/10/1998 15
L. 2011749981 T 4.2 - CATABAME - -
oo = 0:00-PME




JACKSONVILLE POTW - CSO FACILITIES REPORT

CSO EVENT

Precip at MG into First Flush MG into Discharge Time

Bate POTW MG intc FM North East Clarifier Start End
2/16/1998 0.3 0 0.363 0
211711998 0.5: 0.053 0.438 0.409
2/18/1998 0.1: i 0 0 0
2/19/1998 0.3: 0 0 0 ]
2/20/1998 H 0 3] 0
2/26/1998 0.79 0.801 0.723

3/7/1998 0 0 g

/

PEOAR Y

"3731/1998

3/17/1998 0.79 0.421: 0.801 8.192
3/18/1998 0.5 4,806
3/19/1998 0.5 3.578
3/20/1098 0.5 10.301
A N R T i 5.352
3/22/1998: 2.203
3/23/1908 0.99 3:00 AM
3/24/1998 0.1: 0.313
3/25/1998 0.028 )
3/26/1998
3/27/1998 0.5 0.16 0 0
3/28/1998: :
i 3/29/1998! : :
3/30/1998 0,13 0 0! 0 0
0.3 0 0: 0 0

T 4f711998: 0.4: 0 0
40/1098 0.3 i) 0: g
4/13/1998 0.7 0.336 0,205 0
4i14/1988 0.3 0.048 0.101: 0
472111908 0.95 0 0 )
49271698 0.95 0 o 0
4758/1008: i3 670 0.4 0.648
" B1i008: 6.2 0: 0 i
5671908 14 0 6230 o
5/7/1998 0.2 0 0 !
571971908 0.5 0 0.017: )
5715/1908: 0.2 8 i) 0
5130119082 0.5 0 0.168 0
515171008 0 0.421 0
' 801
Bi311908%




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start ___End
6/4/1993 0.75 0 o 0 0
6/5/1998: 0.1 0 0 g 0
6/8/1998: 1 0.79 0.421 0.669 0.278:
6/10/1998: 0.3 0.371 0.097 0i

30

00 AM:

6/14/1998 12:
6/15/1998
8 2:00 PM
"6/20/1998 1.5 9.627
6/21/1998: 9.886
6/22/1998: 1 20.501
6/23/1998 6.845
6/24/1998 1.997
6/25/1998 0.337 0.304: 11:00 AM:
6/26/1998 0.11
6/28/1998 1.75 0.79 0.421 0.801 2540t 5:30 AM
6/29/1908; 2.5 21.257 :
6/20/1998 17.366
7/1/1998 5.092
7/2/1998 : _1.655 :
7/3/1998 0.2; 0.445 0.324 12:00 AM;
7/4/1998 0.058 .
7/10/1998 0.9: 0.79 0.421 0.801 0.928
7/30/1998 1 0.096 0.264 0
8/4/1998 0.5 0 D) 0: 0
8/5/1998 0.1 0 0 0: 0
8/31/1998 0.4: 0.096 0.421 0 0.104
9/1/1998 0.1: 0 0 0 0.013
9/13/1998 0.5: 0 0 0 0
9/14/1998 0.5 0 0: 0 0;
9/24/1998 1.6 0.79 0.421; ] 0.421;
6/25/1998 0.012
9/29/1998 0,25 I 0 0; 0
5/30/1998 0.25: 0 0 0: 0
10/4/1998 0.8: 0.144 0.306 0 0
10/5/1998 0.7 0i 0.112 0 0
10/6/1998 0.17 0: 0: 0 0
10/16/1998: 0.7 0 0.245: 0 0
10/17/1998 0.5 0.048 0.143i 0 0
10/21/1998 0.1 0 0: 0 0
10/27/1998 0.7 0.048 0.284 0 G
10/28/1998 0.1 0 0 0 0
11/1/1998 0.2 0 0: 0 0
11/2/1998 24 0.79 0.421: 0.801 1,751




JACKSONVILLE POTW - CSO FACILITIES REPORT

CSO EVENT

Dat'q‘

Precip at
POTW

MG info FM

MG into First Flush

North

| East

!

MG into
Clarifier

Dischar

e Time

Start

End

31190; L5:PM:
071199 0.5 0 0 0 0:
i . 11/o/998 0.7 0 o 0 03
i 11/30/1908 0.1 0 0 0 0:
12/6/1998 0.3 0 0 0 0:
i 12/18/1998 0.4 0 0 0 0:
P 12/21/1998 0.1 0 0 0 0
i 12/30/1998 0.1 0: 0 0 0
1/1/1999 0.75 ) o] 0 0
1/2/1999 0.25: 0 0; 0 0
17871999 0.5: 0 0 0 0
P 447/1999 0.6: 0 0 0f 0
1/24/1998 0.4: 0 0 0 0
i 1/23/1999 0.3: 0.79 0.152 0.618 R .
o 1/31/1999 0.62 0.79 0.275 0.82: 0.019
2/6/1099: 1.38 0.79 0.421 0.801: 1.089
2/7/1999;: 0.5 : 9.127: 8:00 PM: )
2/8/1999 0.891: 10:00 PM
2/11/1999
2/16/1999 :
2{22/1999
2/23/1099:
3/5/1999:

37811999:

4/8/1990;

41411898 0.75 )
4J15/1999: 19 0.78 0,457 0.801 7.947 5:60 Pz
L 81690: 0.75 : 11.266: ;
T80 : 6.445: :
41811899 5 446 1:30 PM
415711859 1 0.79 0.421 0561 0.373
0.5

4/28/1009:

5/4/1999:

5121/1999 . 0.421 0.01: 0.07;
513111999 5.1 0 0 0;
6/1/1999: 02 0 0 0
61411999 0.5 4312 i 0
© 61071988 0.1} 0} 0 0
T EI1/1999 0:38 i 0 g
64211999 125 0.421 0352 6.99
LT 6131999 0.25 0.373 0.359
6130/1999 0.9 R 0.421" ] 0.09
7711689 G.1 ] 0: g 0




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Bischarge Time
Date POTW MG into FM North East Clarifier Start End
7/16/19994 0.4: 0 (.002 0 0: ;
7126/19081 0.1} 0 . 0 0 Qi
7/28/1969: 1z 0.598 0421 0.077 0.097
8/7/1999: 0.7: 0 0.403 0 0
8/12/1999: 2.5: 0.79 0.421 0.647 0.969
§/18/1999: 0.25; 0 0.01 0 0
8/23/1999¢ 0.7 0.336 0 0 0.087
9/12/1999: 0.2 0 0 0i 0
9/19/1999 0.4 0 0 0 0:
9/28/1999 1.5 0.24 0.421 0 0.261
10/2/1999 0.1: 0: 0 0 Q
10/3/1999: 1i 0: Q.145 0 0
10/8/1999: 0.25: 0 0 0 0:
10/16/1999 0.25 0 0 0 0:
12/3/1999 0.2 0 0 i 0
12/4/1999 1.5 0.24 0421 0 0.225
12/5{1999 0.3 0 V] Qi 0
12/9/1899 0.3 0 0] 0 0:
12/11/1989 0.1: 0 0 0 0:
1/3/2000 0.1: 0 0 0 0:
112272000 0.1: 0 0 0 i
1/29/2000: 0.3 0 0 0 0
1/30/2000 0.1 Q 0 0 0
2/17/2000 1 0 0.359; 0; 0
2[23/2000 0.2 0 0 0: C
2/29/2000 0.3: {J: 0 0 0
3/10/2000 0.1} 0 0 0 0
3/11/2000 .4 0 0 0: ]
3/M15/2000 0.5 0 0 0: o]
3M18/2000 0.3 UH 0 0 0
3/19/2000 1i 0: 0 0 0
3/20/2000 0.25: . 0i 0 0: 0
3/26/2000 0.75 0.79 0.421 0.07: 0.079
4/7/2000 0.2 0 0 0! 0
4/10/2000: 0.1 1] 0 0i i H
A16/2000: 1.25 0.79 o] 0.09 0i
4/19/2000 0.4: 0 0.201 0 0i
4{20/2000 0.4: 0 0.22 0 0.067
472372000 0.2 0 0 0 0
4{2712000: 0.1 0 0 0 0
4128/2000 0.05 0 0 0 0
5/8/2000 0.1 0 0.627 0 0
5/17{2000 0.3 0 0.228 g 0
5/26/2000 2 0.79 0.421 0.106% 0.469
6/4/2000 0.2 ] 0 0 0
6/11/2000 2.5 0.79: 0.421 {.801 2.534
6/12/2000 0.2




JACKSONVILLE POTW - CSO FACILITIES REPORT

CSO EVENT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
6/13/2000 0.3
6/14/2000 0.5 0 0.185 0i 0 :
6/20/2000: 2.7 0.79 0.421 0.8071; 5.687 10:30 PM: 4:00 AM
23150 B 0
7/2/2000 0.25 0 0 0
7/4/2000: 0.7 0.768 0.421 0 0.065
7/5{2000: 0.75: 0.022 0.497 0.544
7HMD/2000 2 0.79 0.421 0.801 2.348
7/11/2000 : i 25097 7:30 AM 3.00 PM
7/117/2000 0.15 0 0 0; 0 '
7/18/2000 0.2 0i il 0: 0
7/27/2000 02 0 0 0 0
7/31/2000 0.05 0 0 o 0
8/2/2000 0.5: 0 0.247 0 0
8/4/2000 0.8: 0 0 0 0
8/5/2000 0.3: 0 0 0 0
8/6/2000: 0.15 0 0 0 T )
8/8/2000: 1 0.79; 0.421; 0.169 0.165
8/17/2000: 0.4 0i 0.283 0 0
8/19/2000 0.1 0 0 0: 0
8/22/2000 0.3 0 0 1] 0f
8/23/2000 0.6 0 0.3 0 0
9/11/2000 1: 0.79 0.421 0.014 0.229
: 9/14/2000 0.5 0 0.018 0 0
9/20/2000: 0.3 0 0 0 4]
9/21/2000 0.2 0% 0} 0 0
9/23/2000 1i 0 0.11} 0 0
~9/24/2000 0.5 0 0 i 0
10/3/2000 0.2 0 0 {0 0
10/4/2000 1 0 0 0 0
10/5/2000; 0.75 0.288 0.169 0 0
10/14/2000 0.75 0 0.162: 0 0
10/16/2000: 0.3 0i 0 0 0
10/23/2000: 0.2 0@ 0: 0 )
11/6/2000 1.3% 0.336 0.421: 0 0.159
11/8/2000 0.5: 4] 0 0 0
11/9/2000 0.2 [ 0 0 0
11/24/2000 ] 0.3 H ) 0 0
11/25/2000 0.5: 0 0 0 4]
12{5/2000 0.1 0 0 0 0
12/10/2000 0.5 0 0 0 0
12/11/2000 0.2: 0 0 0 0
12/13/2000 0.5: Qi 0 0 0
12/18/2000 0.2: 0: 0 0 0




JACKSONVILLE POTW - CSO FACILITIES REPORT

LSO EVENT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North | East Clarifier Start End
12/18/2000 0.2 0
12/20/2000 0.1 0
12/28/2000 0.2 0
12/29/2000 0.1: 0
1/13/2001 0.3: 0
1/26/2001 0
1/28/2001: 79
2/13/2001 0.2 0
2/23/2001 0.5: 0 oo
2/242001 1.5: 0.79 0.421 0.80 10.053: 5:30 PM
2/25/2001 : :
2/261200
2/2712001 0.2 R T T s
2/28/2001 : H ]
_____ 371142001 0.1: 0 0: 0 0
3/14/2001 0.8: 0.096 0.03: ] 0 ~
3/15/2001 1.25: 0.694 0.162: 0.739 0
3/16/2001 0.2; 0; 0.329 0:
3/31/2001 0.1: ; 0 0 0:
4/5/2001 0.25 0: 0.372 0 0
4/9/2001 0.25¢ 0i 0; 0 0
4/10/2001 0.7 0 0.376: 0 0
4/11/2001 0.5: 0.79 0.421: 0.557 0.018:
4720/2001 0.4: 0.048 0.18i 0 0:
412172001 0.3: 0 0: 0 I )
41272001 0.2: 0 i} 0 C
5/5/2001 0.2: 0 0: 0 0
 5/6/2001 0.7 0,192 0.421 0 0.076
5/13/2001 0.1 0 0: 0 0
i 5/M14/2001 0.2 0 0 0 0
i 5172001 0.5: 0; ] 0 0
:_..5/18/2001 0.2: 0; 0 0 0;
: 5/20/2001: 0.5 0 0.184 0 0: _
5/21/2001: 0 0 0 0 0
5/23/2001 0.1 0 0 0 gi
5/24/2001 0.1: 0: 0 g 0
5/25/2001 0.3 0; 0 0 0:
5/26/2001 0.4 0 ) 0 0: -
5/28/2001 0.2 0 0 0 ¢
5/30/2001 1.5 0.79 0.128 0.2 0
5/31/2001 0.3; 0 0.21 0
6/1/2001 0.3 0 0 0 0
6/3/2001: 0.75 0.79 0.421 0.105 0.172
6/4/2001 0.5 0.696: 1.317




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
6/5/2001 3.5: 0.421 0.801 9572 i
6/6/2001 02: 26.128: Go0AM:
S EI7/2001 5.443:
8/8/2001: & 0.132 0.854: 8:00 PM
6/9/2001; i 0.077
6/14/2001 (L 0.79 0.421% 0.801 0.788
6/20/2001: 0.4: 0.5 0.29: 0 0 )
7/12/2001: 01: 0 0 0 0
7/17/2004 1.4 0.79 0.421 0.466 0.368
7/18/2001 0.75: 0.119 0.33
711912001 0.5
8/2/2001 0.5
8/15/2001 i
251900 , :421
8/23/2001: 0.3 : 0.107:
8/24/2001: 0.3 0i 0!
9/6/2001: 0.3 0 0
9/8/2001 0.2 0: 0.095
9/18/2001 1.5 0.79 0.421 0.361 0.283
9/20/2001 0.4i 0 0 0 0
10/4/2001; 0.7 0 0 0 0
10/5/2001: 0.5 0 0: 0 0
10/9/2001 0.5 0 0 0 0
10/10/2001 0.25: 0 0 0 0
10/11/2001 1: 0 0 0i 0i
10/12/2001 0.1: 0 0 0: 0:
10/13/2001 0.8: 0.79 0.421 0.489: 0.381: i
10/14/2001 0.1 0 0: 0
10/15/2001 0.75: 0 o} 0.213 o}
10/16/2001 0.3: 0 0; 0: 0:
10/22/2001 0.5: 0.096 0.142 0 0
10/23/2001 0.1 0 0 0 [iH
10/24/2001: 0.3 H 0: 0 0
11/1/2001; 0.25 0 i 0 0
11/18/20013 0.2 0 0 0 0
11/23/2001 1,5: 0.79 0.421; 0,734 0.413
11/24/2001 0.1: 0 0
11/26/2001 0.2 0 0 0i 0:
11/28/2001 0.2 Qi 0 o} 0
11/29/2001: 0.6 0i 0 0 0 -
12/5/2001 0.1 0 o 0 0:
12i11/2001 0.3 0 0 0 0:
12/12/2001 0.75 0.24 0.273: 0 0
1211372001 0.2 0 0: 0 0 ._
12/14/2001 0.4 0 0 0 0
12/15/2001 0.3 0 0 0 0
12/16/2001: 0.7: 0 0 0 0




JACKSONVILLE POTW - CSO FACILITIES REPORT

CSO EVENT
Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
12/22/2001 0.3 i 0 ) 0:
171812002 0.3 0 0 0 0
1/23/2002 0.2 0! 0 0 0: :
1/29/2002: 0.7 0: ] 0 0i
i 1/30/2002: 25 0.79 0.421 0.801 6.982: 1:00 AM:
1/31/2002: 0.5 7.24: :
2/1/2002¢ o 0 0.629: ' 815 PM
2/9/2002 0.5 0 O 0
2/10/2002 0.2 0f 0 0:
2/1872002 0.1 0: 0 0
2/19/2002 0.75: 0 0.047 ]
2/25/2002 0.3: 0 0 0:
3/1/2002 0.5: 0 0 0:
3/2/2002: 03 0 0 0:
3/8/2002 0.75 0.79 0.14: 0
3/19/2002 0.25 0 0: 0
312412002 0.5 0.19 0.004: 0
3/25/2002 0.2 0 0: 0:
A/7/2002 0.3 0 0 0: Lo
4/8/2002: 0.9 0.79 0.421 5
4/19/2002; 0.4 0 0 0;
H H 79 H
4/23/2002: ‘
4/24/2002: 2 0.421 0.801 17.336
4f25/2002%

; 0.427 208 200PM:
5/6{2002: - 1.8 L 13.856
00 0.4
i 5I8/2002 0.7
5/9/2002¢ -
-BAOL2002: 0.2
L R

Y




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time

Date POTW MG into FM North East Clarifier Start End
5/16/2002 0.8 4.601
51772002 0.5 . 445%: ¢
5/18/2002 1.466 » 5:30 AM
5/19/2002 i
5202002
5/2172002
512212002
52712002 0.75 0.336 0.421 0.11
5/28/2002 : 0.136

6/4/2002 0.1: 0 0 0

2002

675

12

1412002

6/26/2002

7/12/2002

712212002

2612002

11:00 AM
BA

8/5/2002: S5
i 8/6/2002 0.305
8/13/2002 0.758 )
8/14/2002 0.043 0.09
8/15/2002
8/16/2002 0.2 0 0
8/18/2002 0.5: 0.768 0.421 i 0.244
8/19/2002 1i 0.022 0.545% 0.728
8/23/2002 1.3 0.79 0.255 0.7: 0
9/14/2002 0.5: 0 0.074 0: 0
9/15/2002 1.1 0.79 0.421: 0.548 0.5481
9/19/2002 0.2: 0 0 0 0
10/2/2002 0.5 0 0 0 0
10/4/2002 0.3 0 0 0 0
10/12/2002 0.2 0 0 o} 0
10/18/2002 1.75 0.79 0.421 0.401: 1.211
_____ 10/24/2002 0.4 0; 0 0 0
10/25/2002 0.2 0: 0 0 N
10/28/2002 0.5 0 0: 0 0
10/29/2002 0.1 0 0: 0 0
10/30/2002: 0.25 0 0 0 0
11/3/20024 0.01: 0 C 0 0
11/5/2002 0.4: 0 0 0 0
11/14/2002 0.01 90 0 0 0
11/21/2002 0.01 0: 0 0 0
121172002 1.5 0: ] 0 0
12{18/2002 05 0.78 0.421 0.428 0.655:
12/24/2002 0.4 0 0 0 0:




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG info First Flush MG into Discharge Time

Date POTW MG into FM North East Clarifier Start End
1/1/2003 0.2 0 0 0i 0

1/15/2003 0.3: 0 0 0i 0

1/25/2003 0.1 0 0 0 0

2/10/2003 0.3 0 0 0 0

2/13/2003 0.2 0 0 0 0

2/14/2003 1i 0 0.421 0 0.013

2/15/2003 0.5 0 0 0 0

2/21/2003 0.1: 0 0 0 0

2/23/2003 0.2: 0 0 0 0

3/12/2003 0.5 0 0 0 0

3/18/2003 0.8 0 0.087 0 0;

3/19/2003 1.3 0.79 0.334 0.801 2.384:

3/24/2003 0.25 0 ) 0 0.48:

3/27/2003 0.2; 0 0 0 [

3/28/2003 0.6: 0 0 0 0
4J3/2003 0.1: 0 0 0 0:
4/4/2003 0.3: 0 0: 0 0:

4/6/2003 1.25: 0.79 0.421: 0.474 0.324:

4/16/2003 1.25: 0.79 0.421: 0.801 0.724

41712003 0.1: 0 0: 0 0

4419/2003 0.1 0 0 0} 0

4/23/2003 0.1 0: 0 0 :

4/24/2003 1,25 0.79: 0.421 0 0.268:

4/25/2003 0.5¢ : 0.801 1.066:

4/28/2003 0.4 0.79 0.099 0.143 0

4/29/2003 0.2 0 0 0 0
5{6/2003 0.1
5/8/2003 0.05:

5/9/2003 0.3 : :

5/10/2003 0.7 0.79 0.364 0.801 0.785:

5/14/2003 0.05

5/16/2003 0.5 0.144 0.176 0

52412003 0.75 '

6/2/2003 1 0.789 0.262 0.187
8/6/2003: 0.5
6/9/2003: 0.5: 0.421 0.108

6/10/2003 0.2 0.789 0.186: 0.411

6/13/2003 0.3 :

6/18/2003 0.1 )

6/25/2003 1 4: 0.789 0.404 0.064 0.073
7/8/2003 1.05: 0.79 0.214 0.801 0.039
7/9/2003 0.75 0.421 0.504 0.173

7/17/2003 0.5

7/18/2003:: - 23% CF9E L 042 i 08080 . ~6.331F v 42:00 PM: - - 10:00:PM

712712003 0.05 0.112

712812003 0.08 0.79 0.309 0.181 0.393:
8/3/2003 0.4 0.576 0.421 0 0.068:




JACKSONVILLE POTW - CSO FACILITIES REPORT

M D
Pracip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start ? End
8/28/2003 : 0.79 0.421
9/21/2003 0.75: 0,192 0.394 0 H
9/26/2003 0.75: 0.79: 0.42 0 0.195:
10/9/2003 1; 0.288 0.282 0: 0:
10/11/2003 0.15 0 0 0:
10/13/2003 14 0.79 0.421 0.801 1.814:
10/24/20037 04 0i 0 0 0:
10/25/2003 0.3 0 0 .0 0:
10/27/2003 0.1% 0 0 0: o
11/4/2003 0.6 0 0 0:
11/17/2003 2.8: 0.79 0.421 0.801: 8.44: 12:00 AME
11/18/2003 0.04: 1.79: : 5:00 PM
12/4/2003 0.1 0 0 0 0
12/9/2003 0.75 0 0.126 0 0
12/13/2003 0.2 0: 0 0: 0:
1212212003 1 0.528: 0.12 0: i
12/27/2003 0.2 0 0 0 0:
1/3/2004 0.5 0 0: 0 0:
1/4/2004: 0.6! 0.144 0.145: 0 0
1/16/2004;: Wk ) o 0 0
{ . A7/2004 0.5 0 0: 0 0
1/25/2004 0.05: 0 0 0 0
112612004 0.1: 0 0 0 0
1/29/2004; 0.1: 0 ) 0 0
2/2/2004 0.07: ] 0: 0 0:
2/4/2004 0.1 0 0: 0 0t
2/5/2004 0.1 0 0: 0 o
2/6/2004; 0.03: Q _ 0 0 i
3/4/2004 1.7 0.79 0.421 0.801: 1.561
3/13/2004 0.1 0 0 0: 0
3/23/2004 0.25; 0: 0 0} 0 ]
32412004 0.1; 0 0 0 0
3/25/2004 0.7 0 0.037 0 0
3/26/2004: 0.4 0 0 0 0
3/28/2004 0.75 0.672 0.394: ] 0
3/29/2004 0.2 0 0 0 0
4/20/2004 0.8: 0: 0.124 0; 0
4122{2004: 0.7: 0.144 0.284 0 0
4/24/2004 15 0.783 0.421 0.801 1.348
4/29/2004 0.1 0 0 0 0
4{30/2004 0.2 0 0 0 0
5/1/2004 ' 0.2 0 0 0 o] i
5/2/2004 0.2 0 0 0 0
5/4/2004 0.3 ] Q! 0 0 ~
5/10/2004 0.7: 0.288 0.385! 0 0




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG info First Flush MG into Discharge Time
Date POTW MG intoc FM North East Clarifier Start End
5/11/2004 ) 0 0
5/12/2004 0.1: 0.208 0 T
5/13/2004 0.75% 0.576 0.337 0 i]
5/14/2004 0 0i 0
5/15/2004 0: 0
5/18/2004 0.8: 0.79 0.421 0.026 0.123
5/19/2004 : H ;
5/20/2004 :
5/23/2004 0.3 ] 0.145: i
5/24/2004 0.75 0.48 0.276! 0.544:
5/26/2004: 0.2 :
5/27/2004: 0.1
6/9/2004: 0.1 0 0 0i 0
6/10/2004: 0.75 0i 0.023 0 i
6/11/2004 : !
6/14/2004 0.05: 0.096 0 0:
8/15/2004 1 0.576 0.421: 0 0.2
5/17/2004 :
6/21/2004 0.3 0 0 0: :
6/24/2004: 0.7 0.242 0 ¢
7/2/2004: 05 0 0i 0 0
7/3/2004; 0.4: 0; 0 0 0
7/412004: 0.2 0: 0 0 0
7/5/2004: 0.2 ] 0 0 0
7/6/2004: 1.5 0.48 0.139 0 0
717/2004: 0 0.309 0.128 0.171 0
7i8/2004; 0.4 0: 0
7/9/2004: 0
7/10/2004: 0.7 0: 0
7/11/2004 0.5 0: 0.111: 0! 0:
7/24/2004: 0.1 0: 0i ] 0:
7/29/2004 0.75 0i 0 i) i
7/30/2004 0.1: 0 0: 0 0:
8/3/2004 0.1; 0 i} 0
8/9/2004 0.5 0 0 0
8/19/2004 0.3 0i 0 ]
8/20/2004 0.7 0: 0 0
823/2004 0.5 0 0.083 o1
8/24/2004 : {
8/26/2004 : :
8/27/2004: 1 0.421 0 0.063
8/28/2004 0.1 0; 0 0
9/15/2004 0.1 0 0 0 0
10/1/2004 0.1 0 0 0 0
10/7/2004 0.1 0 0 0 0
10/8/2004 0.3 0 0! 0 0




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
10/12/2004 0.75¢ 0 0 g g
10/14/2004 1% 0 0 0 0
10/17/2004: 0.75: 0.24 0.148 0 0
10£18/2004: 0.7 0.096 0.184 0 0:
10/20/2004: 0 0 0i
10/22/2004 G.1 0 0:
10/26/2004 1: 0.086 D.148 0: 0
10/29/2004 0.3 0; I
10/31/2004 1.5: (.528: 0.411 0 0
11/1/2004 1: (.789 0.421 0.768 0.201
11/2/2004 0.5 0 0 0 0 .
11/3/2004 0.7 0 O 0 03
11/18/2004 0.4 0 0 0 O:
11/21/2004 (.1 0 ] \; 0:
11/23/2004 1i 0 0 0: 0
11/24/2004: 0.4: 0 0.003 0: 0
11/26/2004: 0.2 G ¢ 0 0
11/27/2004: 0.4 0 0.08 0 0
11/26/2004: 0.1 0 0 0 0
117292004 0.4 0.789: 0.041 8.079 0
11/30/2004 0.6i 0 0 0 0t
12{5/2004 0.5: 0.365 0.624 O:
12/6/2004 0.5 0.147 0.816: 0.015:
12/7/2004 0.5} H 0.421: 01 0.276
12/10/2004 0.5 0.872: 0.018
1/1/2005 0.3 0: 0: i] 0
1/2f2005 0.5 03 0: U 0;
1/3/2005 1 0.789: 0.421 0.801 1.039: H
1420058 1.5 : 882" 6:00 PM:
1/5/2005 (.9 15,7561 :
1/6/2005: : 2.912
1/7/2005 0.1 P (.99 H
1/8/2005: 0: 0.127
179/2005: 0i 0.107 5:00 AM
1/10/2005 ;
1/ 1{'29-(.]:5-

17117/200

17212005

1/28/2005 1.5 0 0 0 0 o
1/31/2005 0.5 0 0 0 0
2612005 0.25! 0 0 0 0
2/712005 0.4 0 0 0 0:
3. 0D



JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
2/8/2005 0.5: 0 0 0 0
2/9/2005 0.3: 0 0 0 0
2/12/2005: 0.3 0 0: 0 0
2/13/2005: 1 0.789 0.421: 0.499: 1.216
2/14/2005 : 0.097 0.557
2/15/2005 0 .0 0
2/16/2005 . 0 0 0
i 217/2005 : 0 0 0 -
i 2M19/2005 0.2: 0 0 0 0
{T9PT2005 0.3 0 0 0 0
3/22/2005 12 0.789 0.307 0.245 0
3/24/2005 0.2 0 0 0 0
3/25/2005 0.1 ] 0 0 0
4/6/2005 0.2: 0 0 0 0
4/11/2005 0.75 0 0.228 0 0
4/12/2005 1 0.789 0.193: 0.417 0.401
4/22/2005: 0.5 0 0: 0 0
4/25/2005: 0.3 0 0: 0 0
5/8/2005: 0.1: 0 0: 0: 0
5/11/2005 0.5 0.79: 0.421: 0.131; 0.043:
5/12/2005 0.2 0 0 0 0: )
5/18/2005 0.3 0 0 0 0:
5/19/2005 0.5 0 0 0 0i
B8/8/2005 0.5 0 0 0 0
61112005 0.7 0.432 0.421 0 0.019 i
6/12/2005:
8/13/2005 1 0.144 0.346 0 0.079
714120053 0.2 0: 0 0 0:
7111/2005; 0.5 0: i} 0 0:
7112/2005: 0.3 0 0: (v}] 0
7/13/2005 0.2 g 0 ) 0
7/26/2005 06 0 0 0 0
7/27/2005 0 0 0.4 0 0
8/5/2005 0.4 0 0 0 0
_______ 8/11/2005 0.2 0 0 0 0:
8/12/2005 0.5¢ 0: 0.363: ) 0 0:
8/13/2005 : : 0
8/14/2005 0.5 0 0 0 0
8/15/2005 0.25 0.288 0 0 0
8/16/2005 0.4 0: 0 0 0
8/18/2005: 0.45 0: 0.06; 0 0
8/19/2005: 0 0 0 0
8/22/2005 0.9 0 0.203 0 0
8/25/2005 0
8/26/2005} 0.3 0 0.215 0 0
812972005 , :
9/8/2005 0.A4: 0f 0 0 0




JACKSONVILLE POTW -~ CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
9/13/2005 0.7 0: 0.178: 0 0
9/14/2005 0 .
9/15/2005 0.4 0: 0: 0 0:
9/18/2005 0.5 0f 0.214: 0 0i
9/21/2005 1 0.7894 0.421: 0.01 0.126:
9/22/2005 :
9/23/2005 0.2 0 0 0 0:
9/25/2005 0.6 0 0 0 [0
9/28/2005 0.3 0 0 0 0
10/19/2005 0.4 0t o} 0 0
10/20/2005 1.2 0.096; 0.237; 0 0
10/21/2005 :
10/23/2005 0.1 [ 0 0 0i
10/24/2005: :
10/31/2005 0.75 0 o 0 0
11/5/2005 1.2 0.79 0.421 0.2 0.121
11/6/2005 0
11/7/2005 : 0
11/12/2005 0.2: 0: 0 0 0
11/14/2005 0.8: 0.35: 0.109 0 0
14/15/2005; 0.44 0.245 0.045 0
11/16/2005: : 0
11/17/2005: ]
11/26/2005 0.1: 0
11/27/2005¢ 1.25 0.336 0.408: 0 0 i I
11/28/2005 ;
12/8/2005 0.2 0i 0} 0 0
12/13/2005: 0.25¢ 0 0i 0 0
12/15/2005: 0.05: 0 0: 0 0
12/17/2005 0.05 0 ) 0 L oE
12/18/2005 0.05 0 0 0 0
12/24/2005 0.75 0 0 0 0
12/30/2005 0.3 0 0 0 0
1/1/2006 1.2 0 0 0 Qi
1/2/2006 0.2: 0.79 0.421 0.304 0.59
1/10/2006; 0.1 0 0 0 03
1/12/2006: 0.6 0 K 0 0:
1/13/2006 0.2 ¢ 0: 0 0
1/28/2006 1.5 0.79 0.421 0.146 0.783
3/5/2006 0.2 0 0 0 [oH
3/712006 0.3 *H 0 0 0
3/8/2006 0.5 ] 0 0, 0
3/9/2006 0.5 0 L HE 0 0
3/11/2008 1.2 0.789; 0.421¢ 0.229 0.321
S 3A2006i 0 B L L oo 0572, - - - 60131 " A2Z00AM: - el
SEEMG2008: 5 0 - L o ceod oo o 888E i T 800 PM
3/14/20086: 0: 0 )




JACKSONVILLE POTW - CSO FACILITIES REPORT

CSOEVENT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North Fast Clarifier Start End
3/15/2006 0: :
3/16/2006 0
3/27/2006 0.2 0: 0: 0 0
3/30/2006 0.4: 0i 0: 0 0
4/2/2006 0.9: 0i 0.421: 0; 0.001
4/5/2006 0.8 0.789 : 0.305: 0.844
4/6/2008 0.4 0.406: 0.674
4/7/2006 0 :
4i8/2006 0 : :
4/15/2006 1.1 0.789 0.421 0.064 0.304;
i 4/17/2006
. 4/18/2006 0.03
412002008 :
4/30/2006 0.2 0.018i 0i 0
5/3/2006 0.15
5/4/2006: 1.5: 0.288 0.421 0 0.048
5/10/2006: 0.2 : i
5/12/2006 0.2i
5/14/2006 0.2
5/15/2006 0.5
5/16/2006 0.5
5/24/2006 0.3 0.1
5/30/2006 0.1
5/31/2006 0.5 0.045
6/1/2006 1.3 0.421 0.345 0.935:
7/3/2006 0.2 0 0: 0 0:
7/4/2006 0.2 0 0.085 0 0i
7/10/2006 0.3 oo 0 0 gi i
7/11/2006 0.75 0.789 0.421 0.53 0.9
7/12/2008 25 0.789 0.421 0.801 1.817
71192008 2 0.789 0.421 0.325 0.508
7/20/2006 0.1 0 0 0 0:
7/21/2006 0.1 0 0; 0 0
7/26/2006 0.2 0 0 0 0
712712006 0.1 0 0 [0} 0
87/2006: 2.5 0.789 0.421; 0.801 2.785
8/8/2006: 0.3 g: 0: 0 0
8/18/2006: 0.3: 0: 0: ) 0
8/19/2006: 0.2 ] 0 0 0
8/25/2006 9 0 0.421: O 0.059
8/26/2008: 0.2 0 0: 0 0 -
8/28/2006: 0.1 0 0 0 g
9/3/2006 0.3 G 0 ' 0
9/11/2006 1.9 0.789 0.421 0.147 0.756
9/12/2006 0.1 0f 0 0 0
9/13/2006: 0i 0f 0 0 0
9/14/20061 0i 0 0 0 0:




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
9772006 8.1: 0 0 0 O
8f22{2006 0.2 0 0 0 0
10110420086 1 0: 0 0 0
10/16/2006 14 0: 0 0 0
10/18/2006 0.1 Q 0 0 0
10/25/2006: 0.5 0 0 0 0
10/26/2006 0.3 itH 1] Q0 4]
11/10/2006 1.3 0: 0.421 0] 0.875
11/12/2006: 0.2 Q 0 0 0 i
11/13/2006¢ 0 0 0 0 0
11/15/2008 0.8 0 0i 0 ]
11/29/2006 2; 0 0.421: 0 1.205
11/30/2008 1.5: 0 0: ] 0 R
121712008 0.1: 0 0 0 0
12/20/2006 1 0z 0.18 0 0
12/21/2006 0.2 0 0: 0 Q
_____ 12/31/2006 0.5 0 0: 0 0
1472007 0.6 0 0i 0 4]
1/5/20073 0.02 0 0: 0 0
1/12/2007 0.8; 0 0 0 0
1/13/2007¢ 0.02i 0 0 ' 0i
111472007 0.9; 0.789% 0.421 0.801! 1.851%
1/15/2007 0:

1H6/2
1/20/2007: 0.5 0 0 0
2/6/2007: 0.2 0 0: 0
2/12/2007: 0.5: 0 0 0
2/13/2007; 0.5: 0 0 0
2162007 0.01: 0 0 0: :
2124/2007; 1.5} 0.789 0.421: 0.801 4.6083y
2/25(2007: 0.1 3.849:y
2/26/2007; 0.1573y
2/27/2007
2/28/2007 0.4 0.079 0.035
3/1/2007 1 0.78g: 0.421 0.801 5.794 3:00 PM:
3/2/2007 0.1 ) 2.327 : 3:00 PM
3/9/2007 0.2:
3/18/2007 0.2: ]
3/20/2007 0.3
3/22/2007: 0.5
4312007 0.6
4/5/2007 0.75 0 0
4/11/2007 0.75 0 0 0 0
4/14£2007 0.03 0 0 0 0
4/24/2007: 0.03 0: 0 0 iH
4/25/2007 0.04 0: 0 0 0:
4/26/2007 0.01; 0: 0 0 0:




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM MNorth East Clarifier Start End
5/2/2007 0.5 0 0 0 0 :
5{3{2007 0.02 0 0 0 0
5/412007 0.8 0 0,235 0 0
5/5/2007
5/26/2007 0.5 0 0: 0 0;
5/28/2007 0.65 0.789 0.399 0.077 i)
5/31/2007 0.04 0 0 0 0
6/3/2007 0.01 0 0 0 0
B/4/2007 0.03 0 0 0 0
6/7/2007 0.5 0 0.321 0 0
/812007
6/18/2007 0.01
6/21/2007 0.8
6/
6/26/2007: :
6/27/2007: 0.01 0.324:
6/28/2007 0.9 0.065: 0.477: 2.215
712/2007 0 0.789. 0.065 0.269 0
i 711212007 0.02: 0 ] 0 0
711712007 0.7: 0.068 0 0
8/4/2007 0.4i 0 0 0 0
8/12/2007: 0.2: 0 0i 0 0: :
8/16/2007 0.5: ) 0 0.18: 0 0: - :
8/18/2007 0.01: 0 0 0 0:
8/19/2007 0.4: 0 0.091: 0 0
8/20/2007 0.5 0 i 0 0
8/21/2007 0.25 0: 0 0 i
8/24/2007: 0.4 0 0 ] 0:
9/5/2007 0.2 0 0 0 0:
9/6/2007: 0.3 0 0 0 0:
9/7/2007: 0.15: 0 ) 0 0
9/10/2007 0.1: 0t 0 0 0
9/25/2007 0.3: 0 0 0 0
9/30/2007 1.6: e 0.421 0 0.436 i
10/2/2007 1.5 0.789 0.421 0.313 0.523 P
10/13/2007: 0.2 0 0 0 0
10/17/2007 0.5: 0 0 0 RE
10/18/2007 0.1 0i 0 0 ¢} H
10/22/2007 0.4 0 0 0 0
10/25/2007 0.2 0 0 0 0
_10/26/2007: 0.5: 0 0 0 0
11/42/2007 0.5 0 0 ] 0 ]
11/20/2007 0.75 0 0.315 0 0
11/21/2007 1.2 0 0.057 0 0
11/25/2007 0.3 0 0 0 [




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time
Date POTW MG into FM North East Clarifier Start End
12112007 0.2 0 4] 0
12/212007 0.8 G 0 Q
12/6/2007 1.5 G 0 0
12/712007 0.2 Y] 0 4]
i 12£8{2007 1 0 0 4]
C12/9/2007 0.4 ) o 0
i 12nopo07 0.6 0 0; 0
H 1211182007 0.8 0 0 0 N
12/14/2007 04 4} 0 0}
127152007 0.2: 0 0 0:
12{20/2007 0.2 0 0 0
1212672007 04 0 0 0
12/28/2007 i 0 0 0
17412008 0 0 0:
1/7/2008 0.421 1 3

112872008

1131/2008: 0.5:
2/3f2008:
2/4/2008: :
2/6/2008 0.1} 0 0 0 0
2/12/2008 0.1 0 0 0 0
2/16/2008 16 0.789: 0.421 0.3 2.553
i 2/17/2008: 0.3 0: 0 0 0.232 7:00 PM
- 202202008 2 0i 0 0 0
: 2/25/2008: 0.3 0 0 0 0
D .2/26/2008 0.1 0 0 0 0
2/28/2008 0.2 0 i} 0 0
3/2/2008 0.3 0: 0 0t ]
3/3/2008 0.2 0 0 0 0
3/13/2008 0.3: 0 0 0 0 3
3/14/2008¢ 0.1 0 0 0 0:
3/17/2008: 11 0.789 0.421: 0.521 0211
3/18/2008 0.7 0 0: 0 [
3/23/2008 0.4 :
3/27/2008 0.5 0 0.06 0: 0
3/30/2008 0.8 0.788: 0.421: 0.112 0.199
3/31/2008 0.9: 0.789 0.421: 0.302 0
3/31/2008 0.1 0.789 0.421 0.621 0.2
4/3/2008
4/8/2008
CrAOfOp08E . - . . 7i - 5727000
411112008




JACKSONVILLE POTW - CSO FACILITIES REPORT

Precip at MG into First Flush MG into Discharge Time

Date POQTW MG info FM North East Ciarifier Start __End
4/12/2008 0.2 0 ] 1]
4/18/2008 1 (.384 0.469 0
4/19/2008 0.2 1] 0 0:
4/22/2008 0.4 0 0 0:
472412008 0.5 i 5 0 0
4/25/2008 0.5 0098 0 o
4j28/2008 0.3 0} 0 0

5/2/2008; 0.4 0 0: 0 O

5f772008 0.15 0 0: 0 0
5/10/2008 1.2 {.789 0.421: 0.139 0.11:
5/1172008 0.4: 0 0 0.156 ]
5M2/2008 0: 0 0 0 0
5/13/2008 0.1: 0 0 0 0 i
5/14f2008 0i g 0: 0 0 i
5/15/2008: 0.5 3] 0 0 0
5719/20084 0.25: 0 0 0 0
5/24/20083 0.2: 0 0 0 105
5/25/20083 0.4: 0 0: 0 0
5/26/2008 0.2 0 0! 0 0:
5/20/2008 : : ;
5/30/2008 1.2 0.789 0.421: 0.801¢ 0.692
5/30/2008 ’

B/2/2008; 1.1 0.789 0.106 0.107

/312 6/6/2008;

6/8/2008

7 0 0i 6/8/2008
6/13/2008 0.4: 0 I 0
6/18/2008 0.03 0! 0: 0
6/24/2008 0.2¢ 0! D: 0
. 6/25/2008 0.75 0: 0: 0
i ...6/26/2008 0.1: 0 0 0i
L 8/27/2008 0.4: ) 0 0:
7/2/2008 0.4; 0 0 0i
7/8/2008: 2; 0.421 1 4
7/10/2008: 0 0 0

7/12/2008
7/18/2008 0.5
7/21/2008 2.1
7/24/2008: 0.15:
7/27/2008 1.5
7/29/2008 0.2
8/3/2003 0.02 :
8/5/2008 1.2 0.789 0.421 0.513 0.262
8/3/2008 0.3 0 0 ¢ 0
8/21/2008 1 0.789: 0.421 0.106: 0.067
8/28/2008: 1.9: 0.789: 0.421 0.801: 0.597

Lo T ma

e davys —

Auverasgs
2.7 med
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Jacksonville C80 - Trash Pump Hours

Date 002 003
4/1/1994 5.0 30
5/1/1994 2.0
8/1/1994 2.0
7/1/1994 2.0
8/1/1994 3.0
11/1/1994 3.0 1.0
12/111994 1.0
1/1/1995 1.0
4/1/1995 1.0
5/1/1995 6.0
71171995 3.0
8/1/1995 5.0
2/11996 1.0
3/1/1996 2.0/

4/1/1996 1.0
5/1/1996 7.0 1.0
68/1/1996 2.0[.
7/1/1996 1.0
8/1/1996 1.0
10/1/1996 1.0
6/1/1997] 2.0
7/2711997|L1 5 1.5
8/3/1997 0.8
4/3/1998 0.2
4/28/1998 0.2
5/21/1998 0.3
5/22/1998 2.9
5/25/1998 2.2
6/11/1998 2.6
6/18/1998 4.3
6/18/1998 1.8
6/20/1998 2.0
6/22/1998 1.8
6/28/1998 1.0
6/29/1998 6.4
6/29/1998 6.6
7/10/1998 0.4
9/24/1998 1.1
211171999/ 9: 0.7
4/3/1999 1.3
442711999 0.6
5/12/1999 0.9
5/17/1999 1.0
5/21/199Q 0.5
5/12{1999 1.7
6/13/1999 0.1
7/28/1999 0.3
8/12/1999 1.5
8/23/1999 0.4
9/28/1999 0.1
12/4/1999 0.1
4/16/2000 2.0
4/18/2000{{r ¢, 0.1




Jacksonville CSO - Trash Pump Hours

Date 002 003
5/17/2000 0.1
5/26/2000 1.2
81112000 2.3
6/20/2000 1.8
6/23/2000 2.4
6/24/2000 0.3
6/25/2000 1.4
7/6/2000 1.3
7H0/2000 1.7
8/8/2000 0.2
9/11/2000 0.8
1/29/2001 0.9
212412001 0.4
4/11/2001 0.2
412042001 0.2
516/2001 (.2
63120011 # & -7 0.6
6/5/2001 8.7
652001 3.9
6M14/2001 0.8
6/20/2001 0.3
711712001 1.1
77182001 0.1
711872001 0.3
8/2/2001 0.2
82212001 1.8
91872001 0.1
10/13/2001 0.2
11/23/2001 0.1
1/30/2002 0.9
42002002 1.3
412412002 3.1
4/24/2002] 0.2
4/28/2002 4.3
472872002 4.5
5112002 1.6
5512002 4.6
5/6/2002 0.2
5/11/2002 7.8
51172002 5.6
52712002 0.7
6/11/2002 4.8
6/11/2002 1.4
6/12/2602 0.3
7126/2002 2.6
712612002 0.9
8/5/2002 1.4
8/5/2002 3.4
8/13/2002 0.6
8/19/2002 0.4
812312002 0.4
10/18/2002 0.5
5/10/2003} M4 4 4.3

2167



Jacksonville CSO - Trash Pump Hours

Date 002 003
5/10/2003 1.3
B/9/2003 0.5
7/8/2003 1.1
7/8/2003 0.5
7/18/2003 1.8
711872003 04
8/31/2003 1.3
9/1/2003 0.1
9/26/2003 0.4
10/13/2003 0.7
11/17/2003 0.3
3/5/2004 0.2
4/24/2004 - 0.3
5/11/2004 1.0
6/14/2004 0.7
712212004
812512004 3.2
82712004 0.3
1/5f2005 3.0
1/13/2005 23
5/11/2005 0.8
6/11/2005 0.4
9/19/2005 0.6
1/28/2006 0.1
3M12/2006 3.5
8/27/2006 56
6/6/2007 0.1
6i23/2007 0.2
17772008
| 1/8/2008
2/11/2008 0.1
6/2/2008 2.4
6/3/2008 . 1.6
6/9/2008f 3Sa. 15
7/9/2008
|£8.b 1
y%

iy e Vb
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