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OVERVIEW OF MONITORING STRATEGY

Monitoring the environmental conditions of the surface waters (e.g., lakes, streams, wetlands)
and groundwater of Illinois provides vital information for achieving the natural-resource goals of
the Illinois Environmental Protection Agency (Illinois EPA). The monitoring performed by
Illinois EPA Bureau of Water (BOW) and its partner organizations provides the basis for
ensuring that Illinois waters are suitable and safe for human consumption and recreation while
supporting other beneficial uses, such as supporting healthy aquatic life, contributing to aesthetic
enjoyment, and providing for various agricultural and industrial uses.

This document, Illinois Water Monitoring Strategy 2015-2020, describes how and why Illinois
EPA will monitor the environmental conditions in Illinois surface waters and groundwater during
the years 2015 through 2020. This document is divided into the following sections:

1. Introduction describes the purposes of this document, including a brief history of precursor
documents and a summary of Illinois water resources.

2. Monitoring Objectives defines the primary reasons why Illinois EPA BOW monitors Illinois
waters.

3. Monitoring Design describes Illinois EPA BOW monitoring with specific reference to how
and to what extent this monitoring serves the purposes of various programs and activities. This
section also addresses specific monitoring efforts planned for 2015 through 2020 and how each
effort is expected to advance the primary monitoring objectives of Illinois EPA BOW.

4. Environmental Indicators describes the types of data and information obtained via
monitoring and how this information contributes to the resource-management and pollution-
control activities performed by Illinois EPA BOW.

5. Quality Assurance and Data Management address how Illinois EPA BOW ensures the
quality and availability of monitoring data and related information for those who rely regularly
on it.

6. Data Analysis and Assessment describes how Illinois EPA BOW interprets and uses
monitoring data and associated environmental indicators to support its primary resource-
management and pollution-control activities.

7. Reporting provides a brief description of reports produced by Illinois EPA BOW. Other
state-agency reports that contain environmental information provided by Illinois EPA BOW are
also included.

8. Programmatic Evaluation describes how Illinois EPA BOW evaluates its primary resource-
management and pollution-control activities.

9. General Support and Infrastructure Planning describes the current status and projected
needs for advancing Illinois EPA BOW primary monitoring objectives.



Throughout this monitoring strategy, Illinois EPA BOW provides recommendations and
strategies for improving its monitoring programs. These recommendations include specific
efforts already planned for 2015-2020, as well as estimates of staffing necessary to maintain
current programs and to accomplish all elements of the strategy.



INTRODUCTION

This current monitoring strategy represents a fourth comprehensive review of Illinois EPA BOW
surface waters and groundwater monitoring activities. The content and design of this strategy
closely follow United States Environmental Protection Agency (USEPA) guidance, Elements of
a State Water Monitoring and Assessment Program (USEPA-2003a) and thereby is intended to
fulfill the monitoring-strategy requirements of the Clean Water Act and associated regulations.

To track environmental conditions and to evaluate the efficacy of water-pollution-control
programs, as required by state and federal regulations, Illinois EPA BOW has been monitoring
Illinois surface water since 1970. Over this 44-year period, [llinois EPA BOW has refined this
monitoring to incorporate technological advances, to address broadening environmental
concerns, and to improve collaboration with other agencies and public partners.

This strategy defines what Illinois EPA requires to maintain current programs, as well as
projected resources necessary to expand into new critical program areas such as tiered aquatic-
life uses, fish-contaminant monitoring in lakes, development of biological indicators for
headwater and large rivers, biological monitoring on Lake Michigan, and participation in
national aquatic resource surveys.

Water Resources of Illinois

Illinois has abundant water resources (Figures 1 and 2). Three large rivers form much (about
911 miles) of the state's borders: Mississippi River on the west, Wabash River on the east, and
Ohio River to the south (U.S. Geological Survey 2014). About 64 miles of Lake Michigan
shoreline borders the northeast. Within Illinois borders are 106,940 miles of streams. Of these
"interior" streams, 25,019 miles are perennial, 78,245 miles are intermittent, and 3,676 miles are
ditches or canals (U.S. Geological Survey 2014). Illinois also has more than 91,400 lakes and
ponds of which 1,279 are publicly owned (154,333 acres) (Illinois Department of Natural
Resources 2000).



Figure 1. Summary of Illinois Water Resources



Figure 2. Lakes sampled by Illinois EPA, and Rivers of Illinois

Illinois EPA Sampled Lakes

Major and Border Rivers

Illinois Rivers




MONITORING OBJECTIVES

Ilinois EPA BOW primary monitoring objectives are identified and discussed below. The
USEPA (2003a) requests that each state describe how it achieves the monitoring element called
“Monitoring Objectives.” Specifically, USEPA (2003a) requests that each state identify:

... monitoring objectives critical to the design of a monitoring program that is
efficient and effective in generating data that serve its management decision
needs. EPA expects the State to develop a strategy and implement a monitoring
program that reflects a full range of State water-quality management objectives,
including, but not limited to, Clean Water Act goals.

Moreover, Title 40, Section 130.4 of the Code of Federal Regulations requires:

The State’s water monitoring program shall include collection and analysis of
physical, chemical, and biological data and quality assurance and control
programs to assure scientifically valid data. The uses of these data include
determining abatement and control priorities; developing and reviewing water
quality standards, TMDLs, wasteload allocations, and load allocations, assessing
compliance with NPDES permits by dischargers; and reporting information to the
public through the section 305(b) report and reviewing station-specific
monitoring efforts.

[llinois EPA’s monitoring objectives for surface water and groundwater are:
la. Determine attainment of designated uses, and identify impaired waters.
1b. Identify causes and sources of impairment to water quality.

Ic. Identify trends in water quality, and maintain the flexibility to address emerging threats
to water quality.

2. Establish, review, and revise water-quality standards, including use designations and use
attainability.

3. Implement water-management programs.

4. Evaluate the effectiveness of water-management programs.
Objectives 1a through 1c¢: Determine attainment of designated uses, identify impaired
waters, identify causes and sources of water-quality impairment, and identify trends in
water quality while maintaining the flexibility to address emerging threats to water quality.
Via several programs, Illinois EPA regularly monitors streams, lakes (including Lake Michigan),

and groundwater throughout Illinois for various chemical, physical, and biological conditions.
For each use designated in a waterbody, Illinois EPA interprets the relevant monitoring



information to assess attainment of the use. When at least one designated use is not attained in a
waterbody, the waterbody is impaired. In these cases, the relevant monitoring information also
is used to identify potential causes and sources of the impairment. This regular monitoring and
assessment allows Illinois EPA to identify how environmental conditions change through time in
Ilinois waters. Illinois EPA tracks statewide changes in these conditions by regularly reporting,
in the biannual ///inois Integrated Water Quality Report and Section 303(d) List (e.g., lllinois
EPA 2014), the percentages of stream miles, lake acres, and groundwater wells that are attaining
each of several applicable designated uses. As resources and expertise allow and as the need
arises, Illinois EPA may perform formal statistical trends analysis on specific waters.

In accordance with 40 CFR 130.8(b)(1), Illinois EPA monitoring and assessment of Aquatic Life
Use in Illinois surface waters address the extent to which conditions in Illinois lakes and streams
“provide for the protection and propagation of a balanced population of shellfish, fish, and
wildlife.” Also, in accordance with 40 CFR 130.8(b)(1), via assessments of Primary Contact
Use and Secondary Contact Use, Illinois EPA uses the monitoring information to determine the
extent to which conditions in Illinois lakes and streams “allow recreational activities in and on
the water”. Via identification and tracking of waters with impaired uses and via identification of
potential causes of impairment, Illinois EPA also uses monitoring information for “identification
and priority setting for water quality-limited segments still requiring total maximum daily
loads,” in accordance with 40 CFR 130.7(b), and for reporting “an estimate of the extent to
which Clean Water Act control programs have improved water quality or will improve water
quality . . . and recommendations for future actions necessary and identifications of waters
needing action” in accordance with 40 CFR 130.8(b)(2).

Objective 2: Establish, review, and revise water-quality standards, including use
designations and use attainability.

All stream, lake, and groundwater-monitoring information is available to help establish, review,
or revise water-quality standards. Specific applications include: (a) defining and designating
uses in Illinois waters, (b) determining numeric thresholds for assessing use attainment, and (c)
determining numeric thresholds for effluent limits.

[llinois EPA recognizes the ultimate Clean Water Act (Section 101(a)) goal to "restore and
maintain the chemical, physical, and biological integrity of the Nation’s waters". The objective
of protecting (i.e., "maintain"ing) Illinois least-impacted waters that are currently the closest to
achieving this goal is encompassed in our Objective 2. Designating uses for each waterbody
includes the responsibility to determine each waterbody's potential in terms of each beneficial
use. For Illinois waters, designating the appropriate uses requires recognizing that current
conditions must be maintained (protected), if such conditions already represent (as much as
reasonably possible) progress toward achieving the ultimate Clean Water Act goal. For example,
for the period covered by this monitoring strategy, Illinois EPA's intention to address tiered
aquatic-life uses for Illinois streams includes designating the aquatic-life use that represents the
most-natural biological condition that is reasonably possible in the stream. This aspect of use
designation provides a mechanism to maintain (protect) streams that currently represent the
most-natural conditions in Illinois. Such protection is thereby encompassed in this Objective 2.



Development of water-quality standards for Illinois often requires information on ancillary
water-quality parameters related to or influencing the parameter for which a standard is being
developed, as well as for the parameter itself. For example, development of the sulfate standard
required analyses of hardness and chloride data. Additionally, data from the waters of the state
are important to gauge impact of the proposed standard and to answer important questions such
as: What natural or anthropogenic factors affect attainability of the proposed standard? Such
analysis helps to determine whether a national criterion suits the Illinois environment or the
criterion needs regional modifications.

As part of the process for establishing new or revised groundwater-quality standards, Section
8(b)(1) of the Illinois Groundwater Protection Act [415 ILCS 55/8(b)(1) (1998)], states that the
Illinois Pollution Control Board shall consider the following, in addition to the factors set forth in
Title VII of the Environmental Protection Act, in promulgating water quality standards for
groundwater:

1. Recognition that groundwater differs in many important respects from surface
water, including water quality, rate of movement, direction of flow, accessibility,
susceptibility to pollution, and use.

2. Classification of groundwater on an appropriate basis, such as its utility as a
resource or susceptibility to contamination.

3. Preference for numerical water-quality standards, where possible, over narrative
standards, especially where specific contaminants have been commonly detected in

groundwater or where federal drinking-water levels or advisories are available.

4. Application of nondegradation provisions for appropriate groundwaters, including
notification limitations to trigger preventive response activities.

5. Relevant experiences from other states where groundwater-protection programs
have been implemented.

6. Existing methods of detecting and quantifying contaminants with reasonable
analytical certainty.

Objective 3: Implement water-management programs.

Illinois EPA BOW uses water-quality-monitoring data from streams, lakes, and groundwater to
support implementation of various water-management programs and associated projects. These
applications include, but are not limited to, the following:

1. Implement lake-restoration projects through the Illinois Clean Lakes Program.

2. Determine the extent of use impairment and identify potential causes and sources of use
impairment for the purpose of developing and prioritizing Total Maximum Daily Loads.



3. Develop watershed plans, determine Best Management Practices, and implement
restoration projects through adaptive management for the control of nonpoint-source
pollution through the Section 319 Program.

4. Prioritize inspections of permitted point-source discharges and other regulated facilities
via the National Pollutant Discharge Elimination System Permit Program.

5. Implement statewide groundwater- and wellhead-protection programs.

When using water-quality data to implement programs and projects, Illinois EPA BOW
maintains flexibility by annually reviewing and revising monitoring priorities based on
availability of resources or competing needs for monitoring information.

Objective 4: Evaluate the effectiveness of water-management programs.

Illinois EPA BOW uses water-quality data from streams, lakes, and groundwater to evaluate the
effectiveness of various water-management programs and associated projects. These
applications include, but are not limited to, the following:

1. Evaluate effectiveness of restoration activities in lakes through the Illinois Clean Lakes
Program.

2. Estimate the extent to which water-pollution-control programs have improved water
quality or will improve water quality for Aquatic Life Use, Primary Contact Use, and
Secondary Contact Use, in accordance with 40 CFR 130.8(b)(2), through regular assessments
of use attainment in waters statewide.

3. Determine the effectiveness of watershed-management actions (i.e., best-management
practices) and evaluate “fo the extent that appropriate information is available, reductions in
nonpoint source pollutant loading and improvements in water quality . . . resulting from

implementation of the management program” in accordance with Clean Water Act Section
319(h)(11).

4. Evaluate impacts on aquatic life of National Pollutant Discharge Elimination System
permitted discharges, and evaluate the effectiveness of inspection and compliance-assurance

activities of dischargers.

5. Use wastewater-discharge data and other facility data to generally assess the performance
of treatment facilities.

6. Evaluate statewide groundwater-protection programs.



MONITORING DESIGN
Water Quality Monitoring Programs

Illinois EPA BOW has developed and currently conducts various monitoring programs and
efforts to assess the quality of the state’s surface and ground waters and to evaluate the
effectiveness of policies and activities related to water-pollution control, drinking-water
protection, and groundwater protection. Aspects of these programs are required by the federal
Clean Water Act, the Illinois Environmental Protection Act, and the Illinois Groundwater
Protection Act. For example, in 1986, the Illinois Environmental Protection Act was amended to
require an ambient-groundwater-monitoring program. Also, the Illinois Groundwater Protection
Act, adopted in 1987, requires implementation of an ambient-monitoring network that includes
community-water-supply wells.

These monitoring programs range from comprehensive ambient monitoring of lakes and streams,
to fixed-station groundwater monitoring, to specialized wastewater monitoring that assesses
compliance or facility performance, to groundwater testing for herbicide-transformation
products. The monitoring design of each program is based on waterbody type (e.g., lake, stream,
groundwater) and specific primary objectives. Consequently, each program has a unique
combination of sampling design, stations, sampling frequency, and parameters monitored
(Appendix A).

Table 1 shows each of BOW’s aforementioned primary monitoring objectives (rows) and each
BOW monitoring program or effort (columns) currently operating or expected to be in operation
during the next six years, 2015 through 2020. An assessment of the extent to which each
program or effort meets its primary objectives is included. Overall, Illinois EPA places highest
priority on the monitoring programs or efforts that contribute critical information toward meeting
objectives la. and 1b: determining attainment of designated uses and identifying causes and
sources of use impairment. Accordingly, Illinois EPA gives high priority to every monitoring
program or effort indicated in the first four rows of Table 1 as being currently sufficient (dark
circles) or partially sufficient with improvements planned for 2015-2020 (circle with crosshairs).
Ilinois EPA recognizes that currently projected availability of resources can change in
unforeseen ways. Therefore, during the 2015-2020 period addressed by this monitoring strategy,
Ilinois EPA acknowledges the potential need to further discuss and reassess these general
priorities.

Table 2 includes an overview of each BOW monitoring program. The Illinois EPA BOW
Quality Assurance Project Plan (Illinois EPA 1994) and various currently approved standard
operating procedures contain more detailed information about the field, laboratory, and data-
management procedures typically used in these programs.
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Table 1. Primary objectives of Illinois EPA Bureau of Water monitoring and the extent to which each program or effort meets primary
objectives.
Not every program or effort is designed to meet every objective. Illinois EPA participates in various monitoring activities not directly associated
. . L . 1.2 . . . . .
with a primary agency program or effort; such activities are not included . "®@" = objective is sufficiently supported; room for improvement, but
not a priority. "" = objective is partially supported; improvement efforts planned for 2015-2020. "O" = objective is partially supported; potential
improvements beyond 2020.
Surface Division of Water
Water & Watershed Pollution Toxicit
. Field Manage- Control/Field Y| Groundwater
Surface Water Section ) . . Assess- .
) o Operations ment Operations, Permits, ment Unit Section
Prlmar}tf) Monitoring Sections Section & Compliance
Objective Assurance Sections
fvmf’iem Intensive | Fecility | Ambient | Titinois E"’ll““‘eer Lake gf”“f“‘l&Algal Nonpoint NPDES Municipal/ | Fish
a lei Bn eNSIVE | Related Lake Clean ]\/? e‘t . Michigan AIOO;nT . Source/BMP, Permittee Industrial- Contaminant Groundwater
I?/Iua "ty . Sasm Stream Monitoring Lakes P onrtoring Monitoring Mga't oxn TMDL Self- Effluent Monitoring Monitoring
N;I‘;io(;ﬁng urveys Surveys Program Program Tri:;ggam B Program Prggi—a(:;mg Monitoring Monitoring Monitoring Program
la. Determine attainment
of designated uses & -$- '$' '$' '$' O O o -EIB- -EIB- o '$‘
identify impaired waters
1b. Identify causes & $ _$_ .$.
sources of impairment -q} -q} -q} O O O O O ®
lc. Identify trends in
water quality & maintain $ $ $
the flexibility to address -$- -$- -$- O O O o
emerging threats
2. Develop water-quality
standards -q} o o -$- o o o o o o _q}
3. Implement water- $ $ $
management program(s) -$- -$- . O O O O . O O
4. Evaluate the
effectiveness of water- '$' O '$' '$' @) @) O -EIB- o @) @) '$'
management programs

[llinois EPA continues to participate in USEPA’s National Aquatic Resource Surveys: National Lakes Assessment, National Rivers and Streams
Assessment, National Wetland Condition Assessment, and National Coastal Condition Assessment. Although not directly intended to meet state-scale
objectives, these surveys can provide useful context for state-based monitoring activities.

2 Although not yet an established state-based monitoring program, efforts to monitor the condition of Illinois wetlands are planned for 2015-2020. Illinois

EPA, with USEPA Region 5 and the Illinois Natural History Survey, expects to address how to define and designate appropriate beneficial uses for Illinois
wetlands and how to assess attainment of those uses for purposes of Clean Water Act 305(b)/303(d) integrated reporting.
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Table 2. Overview of Illinois EPA water-monitoring programs

Parameters or Features

Monitoring Program or Monitored (Appendix A) Summary and Comments
Activity
Ambient Water Quality Sampling sites in each of three regions: south (51), central (44), and north (51). Except for

Monitoring Network

Chemical and physical
properties of water

Mississippi River sites, each site is sampled once every 6 weeks (9 times per year). Mississippi
River sites are sampled once every three months.

Intensive Basin Surveys

Water and sediment chemistry,
habitat quality, fish assemblage,
and macroinvertebrate
assemblage

Surveys conducted using a 5-year basin rotation approach cooperatively with the Illinois
Department of Natural Resources; each basin survey comprises about 10 to 35 sites. Six to eight
basin surveys annually; one to three surveys per each of three regions (north, central, south) per
year.

Facility-Related Stream Surveys

Water and effluent chemistry,
habitat quality,
macroinvertebrate assemblage

3 - 5 surveys per year, each survey consists of sampling upstream and incrementally downstream
of wastewater-treatment discharges. Sampling may be conducted in response to legal, Combined
Sewage Overflow, Total Maximum Daily Load, water quality standard issues; plant performance;
or toxicity issues.

Ambient Lake Monitoring
Program

Physical and chemical surface
water data; Field conditions and
observations data; Limited
chemical sediment, biological,
macrophyte, habitat, fish tissue
contaminant data, and Harmful
Algal Bloom samples.

14 to 19 lakes sampled annually in each of the three regions (north, central, south). Water samples
are collected 5 times per year at each site : once in April or May, and once in each of June, July,
August, and October. Sediment samples are collected once annually at new lakes, lakes near
power plant or mining areas, lakes where sampling has not been conducted for a long period of
time, or as necessary. Biological, habitat, and fish-tissue data, as well as Harmful Algal Bloom
samples, may also be collected by Illinois EPA or other designated entities.

Harmful Algal Bloom (HAB) and
Algal Toxin Monitoring

Field observations, microcystins,
dissolved oxygen, water
temperature, and pH when
available.

Sampling consists of two primary components: routine and bloom sampling. Routine samples are
collected at a subset of Lake Co. inland lake beaches bi-weekly Memorial Day through Labor Day
by the Lake County Health Department. Illinois EPA collects samples at 1 to 2 public access
points on a subset of ambient lakes and at source water intakes four times June through Oct..
Bloom samples are collected as one-time samples as resources allow.

Tllinois Clean Lakes Program
Phase I and Phase II Monitoring

Water and sediment chemistry,
temperature & dissolved oxygen
profiles, fish tissue
contaminants, lake level,
bathymetry, macrophyte survey,
phytoplankton composition, and
shoreline erosion survey

Phase 1 and Phase 2 projects include physical observations and in-lake water chemistry sampling
twice-monthly April through Oct., and once monthly Nov. through March for a one year period.
Phytoplankton samples are collected five times during April through Oct., for identification and
enumeration. Sediment samples are typically collected once annually. Bathymetric, shoreline, and
macrophyte surveys are conducted once per study. Additionally, Phase 1 studies include tributary
water chemistry monitoring during low and high flow periods.

Volunteer Lake Monitoring
Program

Secchi disk transparency, water
chemistry, temperature and
dissolved oxygen profiles, and
phytoplankton (occasionally)

Tier 1: Secchi Disk transparency only, twice per month from May through October at all stations,
approximately 85 Tier 1 lakes.

Tier 2: Tier 1 monitoring requirements and frequency + water chemistry sampling once per
month from May — August at Station 1 only. There are approximately 75 Tier 2 lakes.

Tier 3: Tier 1 monitoring requirements and frequency + water chemistry taken at Station 1, surface
and bottom, and may have additional stations added on a site specific basis, sampling once per
month from May — August and October. Dissolved oxygen and temperature profiles collected at all
stations covered by Tier 1, as well. There are approximately 15 Tier 3 lakes.

Lake Michigan Monitoring
Program

Water chemistry, sediment
chemistry (harbors), and

fish tissue contaminants

Three program components: Nearshore (25 probabilistic sites), Harbor (fixed sites, 1-3 harbors),
and Public Water Supply (3-5 fixed sites) monitoring, sampled for water chemistry three rounds
during the sampling season (May through October), typically June, August, and October.
Sediment chemistry is sampled in harbors, once during the sampling season.

Nonpoint Source/BMP, TMDL
Monitoring

Metric/parameter coverage as
necessary

Includes monitoring at the watershed scale to address causes and sources of use impairment,
watershed planning needs, defining critical areas, Best Management Practice (BMP) effectiveness,
Total Maximum Daily Load effectiveness, and other project-specific needs.

Fish Contaminant Monitoring
Program

Fish-tissue contaminants

Typically, about 250 fish tissue samples are collected per year statewide by the Illinois Department
of Natural Resources. Fish tissue analysis is conducted by the Illinois EPA laboratory.

For current Fish Advisory information, please visit:
http://www.idph.state.il.us/envhealth/fishadvisory/index.htm

Special Surveys

Various as necessary for survey
objectives

Surveys may consist of mini-intensive surveys, sediment chemistry or fish contaminant surveys,
lake quality assessments, livestock waste sampling, toxic contaminants, or monitoring to satisfy
conditions of grant-funded projects.

Groundwater

-Ambient Network of Community
Water Supply Wells

-Rotating Monitoring Network

Water chemistry

Sampling is conducted out of the Rockford Regional Office and Springfield Central Office. There
are 356 fixed stations for the Ambient Network, sampled one time per year on a biennial rotation
with the Rotating Monitoring Network.

12
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Ambient Water Quality Monitoring Network

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.

" = objective is partially supported; improvement efforts planned for 2015-2020.

"O" = objective is partially supported; potential improvements beyond 2020

la. Determine

attainment of 1b. Identify lc. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
designated uses causes & water quality & water- water- the
& identify sources of maintain the quality management | effectiveness
impaired waters impairment flexibility to address standards program(s) of water-
emerging threats management
programs
Ambient
Water
Quity | & | % o ¢ | ¢ |
Monitoring
Network

2. Program Summary. The Ambient Water Quality Monitoring Network comprises 146
stations. At each station, water samples are collected once every six weeks and analyzed
for a minimum of 56 physicochemical properties including pH, temperature, specific
conductance, dissolved oxygen, suspended solids, nutrients, fecal-coliform bacteria, and
total and dissolved metals. Additional parameters specific to the station or watershed are
also analyzed. Appendix B provides a comprehensive description of the Ambient Water
Quality Monitoring Network. Additional information can also be found on our website
http://www.epa.state.il.us/water/surface-water/river-stream-mon.html.

The Illinois EPA has been routinely monitoring pesticides in water at a subset of
ambient-network stations since October 1985. These pesticides include common
herbicides and insecticides currently in use. In addition, the samples are also analyzed
for organochlorine pesticides, such as DDT, and polychlorinated biphenyls. Since 2006,
the number of sites sampled for pesticides has been set at 20 and reflect an emphasis on
monitoring near public- water-supply intakes while continuing to monitor at some of the
original stations for long-term trends. At these locations, pesticide samples are collected
once every six weeks.

As part of ambient-network monitoring, Illinois EPA has collected chlorophyll samples
since October 2000. A subset of 32 stations was originally selected to provide
information potentially useful for developing nutrient criteria. This subset has expanded
to 50 stations across the state. At these locations, chlorophyll samples are collected once
every six weeks.
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Intensive Basin Surveys

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.
""" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify lc. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Intensive
¢ | < 4 o | 4 | o
Surveys

2. Program Summary. Surveys are conducted in selected basins each year by Illinois
EPA BOW in cooperation with the Illinois Department of Natural Resources. Each
Intensive Basin Survey is designed to meet several objectives, some of which apply only
to one of the two cooperating entities. Basins are selected each year so that statewide
coverage is achieved once every five years. Each year, more than 100 stations are
monitored for biological, chemical, and physical indicators of aquatic-resource condition.

Intensive Basin Surveys are a major source of information for assessing attainment of
Aquatic Life Use in Illinois streams. At each station, fish and macroinvertebrate
assemblages, physical habitat (including stream discharge), and water chemistry are
measured or otherwise characterized to determine resource conditions. Continuous
monitoring of water temperature, pH, dissolved oxygen, and conductivity is conducted at
each station for two seven-day periods (June 1 — July 31 and August 1 — October 15).
Sampling for fish-tissue contaminants and sediment chemistry also is conducted to screen
for the accumulation of toxic substances. For Intensive Basin Survey sites that occur
near a site in the Ambient Water Quality Monitoring Network, water-chemistry
information from the ambient-network site is used. Appendix C provides a
comprehensive description of the Intensive Basin Survey program. Additional
information can also be found on our website http://www.epa.state.il.us/water/surface-
water/river-stream-mon.html.
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Facility-Related Stream Surveys

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective

"@" = objective is sufficiently supported; room for improvement, but not a priority.

" = objective is partially supported; improvement efforts planned for 2015-2020.

"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify Lc. Identify trends in 2.Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Facility
Related $ ®
Surveys

2. Program Summary. Illinois EPA conducts Facility Related Stream Surveys primarily
on wadeable streams. These surveys involve the collection of macroinvertebrate, water
chemistry, stream flow, and habitat data upstream and incrementally downstream from
discharges of municipal or industrial wastewater-treatment facilities. Continuous
monitoring of water temperature, pH, dissolved oxygen, and conductivity may also be
done at selected stations. The monitoring information is used to evaluate water-quality
impacts and the need for additional wastewater-treatment controls. Data are also used to
(a) characterize the existing and potential aquatic resource of each receiving stream; (b)
determine whether there is a significant impact on aquatic life in the receiving stream;
and (c) support NPDES permitting activities.

Criteria for selecting discharge facilities at which to conduct a Facility Related Stream
Survey are based on several factors including requests from Illinois EPA BOW field
staff to document federal Clean Water Act 303(d) listings, water-quality-standards
issues, NPDES permit-expiration dates, and identification of effluent toxicity. Facility
Related Stream Surveys are also frequently linked with Intensive Basin Surveys (i.e.,
conducted in the same time frame and watershed). Depending on staff resources, three
to five facility-related surveys may be conducted annually, usually during July through
September. Additional information can be found on our website
http://www.epa.state.il.us/water/surface-water/river-stream-mon.html.
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Ambient Lake Monitoring Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.

""" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify lc. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Ambient
Lake $ Eb_ .q;. -q;- -EI} -$-
Monitoring
Program

2. Program Summary. Illinois EPA conducts the Ambient Lake Monitoring Program
(ALMP) at approximately 40 — 50 inland lakes annually to determine attainment of
various designated uses (e.g., Aquatic Life Use, Aesthetic Quality Use, Public and Food
Processing Water Supply Use); to identify impaired waters and causes and sources of
impairments; to encourage development of management plans; and to evaluate the
effectiveness of programs implemented. In 2008, the ALMP three-year lake sampling
rotation was modified to more closely resemble the Intensive Basin Survey stream-
monitoring schedule, where surveys are conducted in selected basins each year in
cooperation with the Illinois Department of Natural Resources. Basins are selected each
year so that statewide coverage is achieved once every five years. This allows more lakes
to be sampled and more data collected in the same watershed, which results in better
assessments and watershed-management decisions. The shift to a basin approach allows
[llinois EPA BOW the ability to continue assessing lake trends. Lakes that serve as a
source of drinking water are also sampled every five years. Other lakes in the basin may
be included as part of the current year’s sampling schedule, but may not necessarily be
sampled again in five years.

Lakes in the ALMP are monitored five times during the sampling season: once during
the spring runoff and turnover period in April or May; once in June, July, and August;
and once during fall turnover in October. Data are routinely collected from three distinct
lake stations. A near-surface and a near-bottom water sample are collected at Station 1,
which is the deep lake station (usually near the dam in reservoirs). Station 2 is generally
at mid-lake and Station 3 is typically located in the headwater area of the lake. Near-
surface-only water samples are collected at Stations 2 and 3. Water-quality parameters
analyzed include; pH, temperature, specific conductivity, dissolved oxygen, suspended
solids, nutrients, chlorophyll, and phytoplankton. A sediment grab sample is collected
once annually at a representative site at: new lakes, lakes near a power plant or mining
areas, lakes where sampling has not been conducted for a long period of time, or as
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determined necessary. Sediment samples are analyzed for organic and inorganic
constituents. As part of the Source Water Protection Program, lakes that serve as a
source for drinking water are also sampled for organic and inorganic compounds at a
designated site near the intake.

In addition to water and sediment chemical data, ALMP monitoring includes the
collection of physical data (e.g., temperature, Secchi disk transparency, turbidity), and
field observations, (e.g., weather conditions, presence of algae, macrophyte density,
lake/management activities).

Every year a subset of ALMP lakes (maximum 15) are chosen for expanded monitoring.
The expanded monitoring includes additional surveys to be completed once each during
the growing season. The macrophyte surveys, shoreline habitat, and macroinvertebrate
surveys make up the expanded monitoring. These surveys are conducted to determine
floristic quality and invasive-plant distribution, quantify the development and quality of
in-lake and riparian habitat, and develop a Lake Macroinvertebrate Index of Biological
Integrity. Illinois EPA intends to use these expanded surveys for assessing Aquatic Life
Use. Additional information on the ALMP can be found on our website
http://www.epa.state.il.us/water/conservation/almp.html.

Illinois Clean Lakes Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.
"-" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify 1c. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
[linois
Clean
O O O O O O
Lakes
Program

2. Program Summary. The Illinois Clean Lakes Program is a financial assistance grant

program that fosters lake owners’ interest and commitment to long-term, comprehensive
lake management. Grant availability, and therefore number of projects implemented, in
any given year depends on the level of Partners for Conservation funding appropriated by

the state legislature. The allocation of funding for the Illinois Clean Lakes Program is

uncertain at this time. However, if future support becomes available, Illinois EPA
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intends to re-engage the program. Additional information can be found on our website
http://www.epa.state.il.us/water/conservation/.

The monitoring design of the Illinois Clean Lakes Program is similar to that of the
Ambient Lake Monitoring Program, with enhanced sampling frequency. For Phase I and
IT projects of the Clean-Lakes Program, lake monitoring is generally conducted twice a

month from April to October and monthly from November to March for a one-year

period. Water quality samples are collected from one foot below the lake surface, at

intake depth (for lakes with a public-water-supply intake), and two feet above the lake
bottom at the deepest station. For most lakes, a sample one-foot below the lake surface is
also collected at two other in-lake stations. In addition, Phase I monitoring includes flow
and chemical data collections at major inflows and outflows for development of nutrient,
sediment, and hydrologic budgets. Phase I monitoring and mapping activities also
include: major biological resources (e.g., phytoplankton, fish populations, and aquatic
vegetation), bathymetric (water depth) maps, shoreline and sedimentation surveys, fish-
contaminant monitoring conducted pursuant to the Fish Contaminant Monitoring
Program, and surficial or core sediment sampling and analyses.

Detailed diagnostic/feasibility studies (Phase I) scientifically document causes, sources,

and magnitude of lake impairment. Data generated from these monitoring studies are
used to make recommendations for lake protection and restoration practices for future

implementation. Final monitoring conducted at the conclusion of the Phase II project is

intended to assess the effectiveness of the practices implemented during the Phase 11

portion of the project.

Volunteer Lake Monitoring Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective

"@" = objective is sufficiently supported; room for improvement, but not a priority.

" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify 1c. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Volunteer
Lake
Monitoring O @) O @) @) O
Program —
Tier 3
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2. Program Summary. The Volunteer Lake Monitoring Program (VLMP) serves as an
educational program that teaches Illinois citizens about lake ecosystems, contributing to
understanding lake/watershed relationships and promoting informed decision-making. It
also provides a cost-effective method of gathering fundamental information about inland
lakes.

About 175 lakes statewide participate annually in the VLMP. To accommodate the
varying needs of volunteers and Illinois EPA, a three-tiered approach for the collection
and use of volunteer data was developed. Each tier requires a different level of effort,
experience, and time commitment as described below.

Tier 1 volunteers collect Secchi transparency depth data at all established inland lake
stations on their lake. In addition to Secchi data, Tier 2 volunteers collect water quality
samples (nutrients and suspended solid parameters) at the lake’s representative station
(typically Site 1). Chlorophyll may be added as a parameter for Tier 2 sampling if the
Tier 2 volunteer meets certain criteria determined by the Volunteer Lake Monitoring
Regional or Statewide Coordinator. Tier 3 volunteers collect Secchi transparency depth,
dissolved oxygen, and water temperature data at up to three established inland lake
stations. Water quality and chlorophyll samples are also collected at each of these
stations. Each year, approximately 10 -15 Illinois inland lakes are monitored by Tier 3
volunteers. In addition to lake monitoring, volunteers are trained to identify a suite of
aquatic invasive species.

Illinois EPA continues to examine the role volunteer-collected data plays in
environmental decision-making. Currently, Tier 1 and Tier 2 data are used for public
education or for lake management purposes. Tier 3 data are used by Illinois EPA to
make specific use-support decisions, which are incorporated into the Integrated Report
for 303(d) purposes. Other uses of Tier 3 data include: diagnosing lake problems,
encouraging development of management plans, and evaluating the effectiveness of
programs implemented. More detailed information on the VLMP can be found at
www.epa.state.il.us/water/conservation/vimp and
www.epa.state.il.us/water/conservation/vimp/online-lake-database.html.
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Lake Michigan Monitoring Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.
""" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify lc. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Lake
Michigan ®
Monitoring O O O O O
Program

2. Program Summary. Recognizing the great importance of Lake Michigan as a natural
asset, the 75th Illinois General Assembly authorized Illinois EPA, through 615 ILCS
5/14a, to “regularly conduct water quality and lake bed surveys to evaluate the ecology
and quality of water in Lake Michigan.” Additional information can be found on our
website http://www.epa.state.il.us/water/surface-water/lake-michigan-mon.html.

Illinois EPA began implementation of its current Lake Michigan Monitoring Program in
2010. This program includes three components: Nearshore Monitoring, Harbor
Monitoring, and Public Water Supply/Fixed Station Monitoring. A comprehensive
description, including monitored parameters, of the Lake Michigan Monitoring Program
is provided in Appendix D.
a. Nearshore Monitoring. This component is designed to describe Lake Michigan
water quality within Illinois state boundaries from the shoreline to an offshore distance
of 5 km, or a depth of 30 m, whichever comes first. The design is probability-based,
consisting of 50 randomly selected stations, sampled over a period of two years (25
stations/year). Near-surface (0.5 m depth) water-quality samples are collected by
Illinois EPA staff three times throughout the year; generally in June, August, and
October. Ten of the 50 stations are randomly selected as “expanded stations,” which, in
addition to a near-surface water-quality sample, a sample is also collected 1 m off the
lake bottom.

b. Harbor Monitoring. There are currently thirteen harbors along the Illinois coastline
of Lake Michigan. Illinois EPA samples two to three harbors per year. Each harbor
has one to four fixed stations based on harbor size. Water samples are collected three
times throughout the year; generally in June, August, and October. Near-surface water
samples are collected at 0.5 m below the water surface, and an additional bottom water
sample (1.0 m off the bottom) is collected at one station per harbor. Sediment samples
are collected at all harbor stations one time during the sampling season.
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c. Public Water Supply / Fixed Station Monitoring. The Illinois portion of the Lake
Michigan watershed is home to half of the total population of Illinois; the lake serves as
the largest source of drinking water in the state, serving nearly 8.5 million people (of a
total of over 10 million lake-wide). Public Water Supply stations are at fixed water-
intake locations, sampled three times throughout the year. At each station, samples are
collected 1 m off the lake bottom (or at intake depth), and an additional sample is taken
0.5 m below the water surface.

Harmful Algal Bloom and Algal Toxin Monitoring Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.
" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020
la. Determine 1b. Identify lc. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Harmful
Algal
Bloom &
Algal '$' O O
Toxin
Monitoring
Program

2. Program Summary. Illinois EPA initiated a statewide monitoring program for
Harmful Algal Blooms (HABs) and algal toxins in 2013 for the purpose of protecting
[linois citizens from adverse health effects due to recreational exposure to microcystin.
The HAB Program is a collaborative effort between Illinois EPA and the Lake County
Health Department Environmental Services. The Illinois HAB Program consists of two
main components: a routine Pilot Survey component and an Event Response component.
The routine Pilot Survey component is further divided into lake and beach components.

a. Routine Pilot Surveys. To help support monitoring objectives 1a, 1b, lc, 2 and 3,
the main sampling protocol will focus on routine sampling at public-access sites in
[linois lakes (e.g., beaches, boat ramps, and docks). Routine samples are collected at
public-access sites at a subset of Illinois EPA’s Ambient Lake Monitoring Program
(ALMP) lakes and at intake locations (intake depth) at lakes serving as a source of
public drinking water. Routine samples are also collected at a subset of Lake County
inland lake beaches. The routine surveys are designed to obtain background levels of
microcystin in Illinois inland lakes and to track trends in microcystin concentration
across the state.
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Routine samples collected as part of the ALMP are collected four times a year during
the months of June through October. Samples collected at Lake County inland lake
beaches are collected on a bi-weekly schedule during the period of Memorial Day
through Labor Day. All samples are sent to the Illinois EPA laboratory in Springfield,
IL for quantitative analysis of microcystins ADDA using the ELISA method.

b. Event Response. lllinois EPA staff, Lake County Health Department
Environmental Services staff or other Illinois EPA-approved designated party will
collect a one-time sample for microcystin as soon as possible after a direct observation
of a cyanobacterial bloom by professional monitoring staff or when the information
provided in the Bloom Report form submitted to Illinois EPA indicates a potentially
harmful algal bloom.

The microcystin sample is screened within 24 hours of collection using a qualitative
strip test for microcystin When strip test results indicates a microcystin concentration
greater than 20 pg/l, the lake owner is promptly notified. Illinois EPA does not issue
advisories or lake closures based on high levels of microcystin. However, Illinois
EPA will provide information to lake owners so that they can assess the relative risk to
their constituents and make appropriate public safety decisions. All Event Response
samples will be sent to the Illinois EPA laboratory in Springfield, IL for quantitative
analysis of microcystins ADDA using the ELISA method. Resampling will be
conducted at lakes with confirmed microcystin concentrations above 20 ug/l as
available resources allow.

Additional information can be found at the following Illinois EPA web address
http://www.epa.state.il.us/water/algal-bloom/index.html.

Nonpoint Source Monitoring

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.

" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify 1c. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Nonpoint
Source/
BMP, 4 4 4 4 4
TMDL
Monitoring
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2. Program Summary. There is a need to evaluate reductions in non-point source
pollutant loading and improvements in water quality resulting from projects implemented
under the Clean Water Act Section 319 program, Total Maximum Daily Loads, Illinois
Green Infrastructure Grants program, Illinois Clean Lakes and other programs/studies.
Monitoring at the watershed scale is best suited for this purpose. In addition, relevant
data from various Agency monitoring programs or contractual efforts are used by Illinois
EPA to develop watershed-based plans, develop TMDLs and their associated
implementation plans, track implementation success, and do adaptive management. The
overall goal is to assess success in improving or maintaining water quality. Additional
information can be found on the Illinois EPA website:
http://www.epa.state.il.us/water/watershed/nonpoint-source.html

National Pollutant Discharge Elimination System Permittee Self-Monitoring

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.

" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify 1c. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
NPDES
Permittee
Monitoring

2. Program Summary. All permittees whose permits contain numerical effluent limits
are required to perform effluent self-monitoring for the parameters regulated by their
permit. Facilities designated as “major dischargers” are also required to perform whole
effluent toxicity testing prior to renewal of their permits. The monitoring may be
completed by Illinois EPA staff or by using a contract laboratory. Monitoring results are
regularly reviewed by staff in the BOW Compliance Assurance and Field Operations
Sections, and when results indicate permit limits are being exceeded, compliance or
enforcement action may be initiated. The monitoring results are also considered when
reviewing permit applications, developing water quality standards, and making use
impairment decisions.
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Municipal and Industrial Effluent Monitoring Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.

""" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify lc. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
Municipal/
Industrial-
Effluent O O O O
Monitoring

2. Program Summary. Monitoring of municipal and industrial wastewater treatment
facilities in Illinois is the responsibility of BOW’s Division of Water Pollution Control,
Field Operations Section. Illinois EPA BOW’s wastewater monitoring programs are
conducted from seven regional offices located throughout the state: Des Plaines,
Rockford, Peoria, Champaign, Springfield, Collinsville, and Marion.

Ilinois EPA BOW’s municipal and industrial effluent monitoring provides inspections
and monitoring of NPDES discharges and other wastewater sources (e.g., livestock,
stormwater) to verify compliance with applicable permit limits and water-pollution-
control laws and regulations.

An annual strategy for the Division of Water Pollution Control’s inspection program is
prepared and provided to USEPA Region 5 pursuant to the annual Performance
Partnership Agreement. Procedures for routine wastewater effluent monitoring are
provided in a Facility Inspection Manual for Reconnaissance Technicians (IEPA 1992).
A Field Procedures Manual has also been developed and recently revised to provide
program and training guidance to Field Operations Section staff (IEPA 2013).
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Fish Contaminant Monitoring Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective
"@" = objective is sufficiently supported; room for improvement, but not a priority.

"4 = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify lc. Identify trends | 2. Develop | 3. Implement | 4. Evaluate
attainment of causes & in water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to standards program(s) of water-
impaired waters address emerging management
threats programs
Fish
Contaminant ® ® ® o o
Monitoring
Program

2. Program Summary. Illinois EPA participates in the Fish Contaminant Monitoring
Program in accordance with a memorandum of agreement with Illinois Department of
Natural Resources, Illinois Department of Public Health, and Illinois Department of
Agriculture. Fish-tissue samples are analyzed for approximately 17 or 18 parameters (not
all samples are routinely analyzed for mercury). For 2009-2013, 220-290 fish-tissue
samples were collected per year from about 200 Illinois inland lakes and streams. A total
of 130 fish samples were also collected from the Illinois waters of Lake Michigan and
four harbors. Additional information can be found on our website
http://www.epa.state.il.us/water/surface-water/fish-contaminant-mon.html.

The statewide monitoring network consists of the following components.

a. Intensive Basin Survey Samples. A minimum of one routine fish-tissue sample (i.e.,
two bottom feeders, one omnivore, and one predator species) is collected from each
basin scheduled for an intensive survey each year. Additional routine samples may be
collected at the discretion of the field sampling team where it is known or anticipated
that the public regularly fishes in the waterbody (e.g., presence of a boat launch,
evidence of fishing activity such as discarded bait containers). Such samples focus on
the species and sizes of fish known or anticipated to be sought by anglers. Fish-tissue
samples may also be collected from specific waterbodies within basins scheduled for
an intensive survey, or in response to requests from the public or local officials.

b. Follow-up Samples. Specific numbers and sizes of one or more species (often two
sizes of bottom feeders, omnivores, and predators, plus one panfish and any other
species regularly targeted by anglers) may be requested by the Fish Contaminant
Monitoring Program to follow up on bodies of water where previous samples have
indicated one or more species exhibit contaminants above a level of concern—either
risk-based or U.S. Food and Drug Administration criteria. Such samples are also
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requested on a regular basis to evaluate the continued need for an existing advisory on
a species or modifications of the existing advisory.

c. Lower Priority Samples. Bodies of water from which no species have been found
with contaminants above a level of concern—either risk-based or U.S. Food and Drug
Administration criteria—are assigned a lower priority for sampling frequency. Such
bodies shall be resampled on a recurring basis (e.g., every five to ten years), as
permitted by budgetary and laboratory capacity constraints.

d. Lake Michigan Samples. Samples of Chinook salmon, coho salmon, lake trout,
rainbow trout, brown trout, yellow perch, rainbow smelt, bloaters, or alewives are

collected annually from the open waters of Lake Michigan according to specific size
ranges for salmon and trout and as available for other species. In addition, selected

harbors and tributaries are sampled for representative predators, omnivores, and
bottom feeders, as needed.

e. Special Samples. As necessitated by special circumstances (e.g., investigations of
spills, fish kills, and toxic chemical cleanup stations) the Fish Contaminant
Monitoring Program may request specific numbers and sizes of selected fish or other
aquatic species be collected by field sampling teams or other personnel. Such samples
may be designated as high priority for analysis by Illinois EPA or another designated

laboratory. Costs for collection and analysis of such samples shall be paid, to the

extent possible, by the party or parties responsible for the special circumstance.

Groundwater Monitoring Program

1. Relationship to Monitoring Objectives.

Primary Monitoring Objective

"@" = objective is sufficiently supported; room for improvement, but not a priority.

"-" = objective is partially supported; improvement efforts planned for 2015-2020.
"O" = objective is partially supported; potential improvements beyond 2020

la. Determine 1b. Identify 1c. Identify trends in 2. Develop | 3.Implement | 4. Evaluate
attainment of causes & water quality & water- water- the
designated uses sources of maintain the quality management | effectiveness
& identify impairment flexibility to address standards program(s) of water-
impaired waters emerging threats management
programs
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2. Program Summary. Groundwater in Illinois is routinely monitored for biological and

chemical contaminants and, to some degree, withdrawal rates. Currently, the

Groundwater Monitoring program operates an ambient network of Community Water

Supply (CWS) wells and a special rotating network. Illinois EPA has operated an
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ambient network of CWS wells via a rotating approach since 1997. The random
stratified probabilistic network consisting of 356 fixed stations is sampled every other
year to allow the flexibility to conduct special/intensive monitoring during the second
year cycle.

Components of the Rotating/Special/Intensive Groundwater Monitoring Network include,
but may not be limited to, the following:

a. Highly Susceptible Community Water Supply Monitoring Network

b. New Community Water Supply Well Monitoring Network

c. Inorganic Chemical Trend Monitoring Network of Community Water Supply
Wells

The purpose of the Rotating/Special/Intensive monitoring network is to maximize
resources and increase monitoring coverage of groundwater quality at CWS wells. It was
determined that the primary purposes of the probabilistic network referred to above,
could be realized by reducing the monitoring frequency to a biennial basis. As a result,
linois EPA is currently able to concentrate on specialized monitoring programs at high
priority areas during alternative years. The rotation between the probabilistic network
and the rotating monitoring network/special intensive monitoring program has been
carried forth to the current day, and will be maintained in the future, pending available
resources. Appendix E provides a comprehensive description of the Groundwater
Monitoring Program. Additional information can be found on our website
http://www.epa.state.il.us/water/groundwater/index.html
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Overview of Major Monitoring Gaps and Weaknesses and Improvement Efforts Planned
for 2015 through 2020

The different monitoring programs and efforts described in this Strategy are designed to focus on
varying temporal and spatial scales. This makes it challenging to determine the degree to which
each of the primary monitoring objectives (i.e., each row in Table 1) is being supported
holistically rather than on a program-specific basis. As Table 1 implies, the ultimate goal is to
advance every monitoring program or effort to “sufficiently supported  status (black circle) for
every relevant monitoring objective.

Current practical limits on time, expertise, and supporting funds prevent achievement of this
ideal. To meet our varied monitoring needs, Illinois EPA BOW believes that the best strategy
for improvement is to first address programs and efforts individually. As program-specific
advances are realized, Illinois EPA will try to capitalize as much as possible on incorporating
improvements that can benefit multiple programs simultaneously. In the meantime, Illinois EPA
BOW will review and coordinate current monitoring programs and efforts to maximize their
BOW-wide benefits as much as reasonably possible.
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Planned Monitoring Efforts for 2015-2020

In 2015 through 2020, Illinois EPA BOW will initiate several monitoring efforts intended to
advance the primary objectives of BOW monitoring (Table 3). These planned efforts
respond to the need to address gaps and weaknesses that currently prevent Illinois EPA BOW
from fully meeting the primary objectives of each program (Table 1). Where applicable,
some of the planned effort includes a preliminary development and implementation schedule.
During the 2015 — 2020 period, each schedule may change based on various factors such as
changes in priorities or in available staffing or other resources. While we will endeavor to do
so, Illinois EPA cannot guarantee that each schedule will be adhered to as indicated herein.

By necessity, each implementation schedule, represented as a table at the end of the
description of each planned effort, is general. In order to provide more specificity, each table
entry is defined as:

Research: Learn about and define the monitoring component, and justify the need for
it.
Design: Define the objective of the monitoring component and determine how to

incorporate it in the existing monitoring program or activity.

Field: Collection of data.
Lab: Laboratory analysis of collected field data.
Report: Compile laboratory results into a report to be used as a tool in the

evaluation process.

Evaluate: Assess how the monitoring component is contributing to its intended
objective and redesign the component as necessary.

Implement:  Apply the monitoring component and maintain its operation.

Ongoing: Monitoring component has been successfully implemented.

29



Table 3. Bureau of Water planned monitoring efforts for 2015 through 2020

The monitoring objectives expected to be advanced by each effort are indicated by number. All planned
monitoring efforts are scheduled to be completed by 2020, assuming necessary funds and resources are
available. Some planned efforts do not pertain directly to an existing monitoring program or effort; these are
indicated as a blank (grey) table cell.

Primary monitoring objectives:

la. Determine attainment of designated uses and identify impaired waters.

1b. Identify causes and sources of impairments to water quality.

lc. Identify trends in water quality and maintain the flexibility to address emerging threats to water quality.
2. Establish, review, and revise water-quality standards, including use designations and use attainability.
3. Support implementing water-management programs.

4. Support evaluating the effectiveness of water-management programs.

Monitoring Programs:

ALMP = Ambient Lake Monitoring Program

FRSS = Facility Related Stream Surveys

HAB = Harmful Algal Bloom & Algal Toxin Monitoring Program
IBS = Intensive Basin Surveys (streams)

AWQMN = Ambient Water Quality Monitoring Network (streams)

Monitoring Relevant Monitoring
Surface Water Monitoring Efforts Program(s) or Objectives
Effort

1. Expand monitoring of algal toxins in selected lakes. HAB, ALMP la, 1b, 1¢, 2,3
2. Continue to conduct expanded monitoring surveys (macrophyte,
shoreline, and macroinvertebrate) on inland lakes to develop a Lake ALMP la, 1b, 1c, 2, 3, 4
Macroinvertebrate IBI.
3. Address monitoring needs for supporting biological assessment based

. L . . . L la, 1b, 1c, 3,4
on tiered aquatic-life uses and corresponding biological criteria.
4. Continue to incorporate probability-based monitoring. la, lc
5. Monitor potential mining impacts on surface waters. IBS, FRSS la, 1b, 1c, 3, 4

6. Monitor success of watershed-based restoration efforts in selected

Watershed-based 3,4
waters.

7. Monitor watersheds for stakeholder-driven watershed-plan Watershed-based la, 1b. 3

development.
8. Monitor effectiveness of BMP implementation at selected sites. Watershed-based 3,4
9. Implement a Statewide Nutrient Export Loadings Network AWQMN la, 1b, 1c, 2, 3,4

Groundwater Monitoring Efforts

10. Evaluate VOC trend data from 1990 to the present and compare to

probabilistic results. Groundwater la, 1b, 4

11. Evaluate causal data to determine the potential source of VOC trends. | Groundwater Ic, 4

12. Continue discussion of groundwater-quality-standards development
with the Groundwater Advisory Council and stakeholders; prepare Illinois | Groundwater 2
Pollution Control Board proposal.

13. Continue to implement probabilistic and rotating groundwater-

monitoring networks (fixed/special/intensive). Groundwater Ib, Ic, 3

14. Conduct surveillance monitoring of potential hydraulic-fracturing

. Groundwater la, 1b
impacts on groundwater resources.
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1. Expand monitoring of algal toxins in selected Illinois lakes. A new statewide
monitoring effort for harmful algal blooms and algal toxins was initiated in Illinois
during the 2013 monitoring season. Initial efforts included the analysis of total
microcystins. Illinois EPA plans to continue collecting microcystin data for potential
standard development and continue working with other state and local government
agencies toward the goal of establishing a human-health-advisory program for
microcystin. Illinois EPA plans to eventually revise assessment methodologies to include
data collected in the Harmful Algal Bloom Program for assessing attainment of primary-
and secondary-contact uses. Because 2013 was the first year of the Harmful Algal
Bloom Program, Illinois EPA is still investigating potential expansion of the program to
include collection of multiple algal toxins (e.g., anatoxin a, saxitoxin,
cylindrospermopsin) and algal samples for identification and enumeration. As changes
are made to the program, Illinois EPA will update its website to reflect those changes and
to improve the educational component of the program for the public. Furthermore,
Illinois EPA is investigating development of a database to house data from the Harmful
Algal Bloom Program (e.g., algal toxin analyses, algal identification and cell counts,
physicochemical data). This effort will advance monitoring objectives la, 1b, 1c, 2 and 3
(Table 1). Below is a schedule for plan implementation, contingent on continued and
enhanced support outlined in Table 8.

Monitoring Component 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Monitor microcystin for potential

standards development Ongoing

Establish human-health-advisory
program for microcystin, with other Research | Design Implement
state and local agencies

Revise methods for how to assess
attainment of primary- and secondary-| Research | Research | Design Implement
contact uses

Expand Harmful Algal Bloom
Program by monitoring multiple algal

toxins and defining/examining Design Field Lab Report Evaluate
composition of the algal community
Develop database for Harmful Algal Design Implement

Bloom-related data

2. Continue to conduct expanded monitoring surveys (macrophyte, shoreline, and
macroinvertebrate) on inland lakes to develop a Lake Macroinvertebrate Index of
Biological Integrity. Illinois EPA began collecting macroinvertebrate data from Illinois
inland lakes in 2008 for the purpose of developing a macroinvertebrate Index of
Biological Integrity for lakes. In late 2013, Illinois EPA, via a contract between USEPA
Region 5 and Tetra Tech, is working with Tetra Tech to develop the index. Illinois EPA
plans to continue to conduct expanded surveys on a maximum of 15 Ambient Lake
Monitoring Program lakes yearly. The expanded monitoring includes macrophyte
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surveys, shoreline habitat, and macroinvertebrate surveys completed once during the
growing season. These surveys are conducted to determine floristic quality and invasive
plant distribution, to quantify the development and quality of in-lake and riparian habitat,
and to develop the macroinvertebrate index. Illinois EPA intends to use these expanded
surveys and macroinvertebrate IBI’s to update the assessment methodology for
determining attainment of Aquatic Life Use in Illinois inland lakes. This effort will
advance monitoring objectives la, 1b, lc, 2, 3, and 4 (Table 1). Below is a schedule for
plan implementation, contingent on continued and enhanced support outlined in Table 8.

Monitoring Component 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Continued collection of macrophyte,
shoreline, and macroinvertebrate data Ongoing
on ambient lakes

Update assessment methodologies to
include expanded surveys and new IBI
to assess attainment of Aquatic Life
Use in Lakes

Research | Design Implement

3. Address monitoring needs for supporting biological assessment based on tiered
aquatic-life uses and corresponding biological criteria. Illinois EPA recently assessed the
technical and resource needs to support future biological assessment of aquatic-life uses
based on a regulatory framework of tiered aquatic-life uses and corresponding biological
criteria. For Illinois EPA to achieve the technical rigor required to support such a
program, several aspects of stream monitoring will require reevaluation and refocusing or
refinement. These aspects include: increasing the spatial density of monitoring sites;
selecting the chemical, physical, and biological attributes to monitor; determining the
monitoring frequency for each attribute; and changing the spatial focus from the current
approach — which achieves statewide coverage of monitored sites at a frequency of once
per every five years — to the watershed approach, which would require ten years or even
more to achieve statewide coverage of monitored sites. Illinois EPA anticipates
beginning to address these monitoring needs in 2015. Below is a schedule for plan
implementation, contingent on continued and enhanced support outlined in Table 8.

Monitoring Component 2015 2016 2017 2018 2019 2020

Evaluate stream monitoring aspects
for supporting biological assessment
based on tiered aquatic-life uses &
corresponding biological criteria

Research | Design Field Lab Report | Evaluate

4. Continue to incorporate probability-based monitoring. Illinois EPA participates in
probability-based monitoring at larger regional or national scales, as well as at the state
scale. At regional/national scales, [llinois EPA has routinely participated either directly
or indirectly in USEPA’s National Aquatic Resource Surveys using Clean Water Act
Section 106 monitoring-initiative-grant funding. These surveys provide an ongoing five-
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year snapshot of the chemical, physical, or biological condition of the nation’s waters.
These national surveys include the National Lakes Assessment, the National Rivers and
Streams Assessment, the National Wetland Condition Assessment, and the National
Coastal Condition Assessment. At the state scale, the Lake Michigan Monitoring
Program and the Groundwater Monitoring Program are both based on probability
designs.

The following information summarizes, by waterbody type, the past and potential future
probability-based monitoring activities for 2015-2020.

a. Lake Michigan. To address Clean Water Act reporting requirements at the state
scale, Illinois EPA currently uses a probability-based design to monitor the condition
of the Illinois portion of Lake Michigan. Illinois EPA expects to continue Lake
Michigan probability-based monitoring at the state scale into the foreseeable future.
For more information on this monitoring, see the section, Lake Michigan Monitoring
Program, earlier in this chapter. At regional/national scales, Illinois EPA participated
directly in the 2010 National Coastal Condition Assessment by monitoring conditions
at three sites in Illinois’ jurisdiction of Lake Michigan, as well as two sites located in
Indiana’s jurisdiction of the lake. Illinois EPA will not participate in the 2015
National Coastal Condition Assessment because the probabilistic selection of Lake
Michigan sites did not include any sites in the Illinois portion of the lake. As
resources allow, Illinois expects to directly participate in future National Coastal
Condition Assessment monitoring at sites identified in the Illinois portion of Lake
Michigan and remains open to monitoring sites in Indiana waters as well. Below is a
schedule for plan implementation, contingent on continued and enhanced support
outlined in Table 8.

Monitoring Component 2015 | 2016 | 2017 [ 2018 | 2019 | 2020

Continue Lake Michigan
Probability-based monitoring at the Ongoing
State scale

Continue to Participate in the
National Coastal Condition Design Field
Assessment*

*From: http://water.epa.gov/type/watersheds/monitoring/aquaticsurvey_index.cfm

b. Inland Lakes. 1llinois EPA participated in the 2007 National Lakes Assessment by
monitoring conditions at 17 lakes per the national/regional scale probability-based
survey draw. The final report of the 2007 national survey can be found at
http://water.epa.gov/type/lakes/upload/nla_newlowres fullrpt.pdf. Thirty-seven lakes
were additionally drawn and monitored to contribute to a state-scale survey, and a
statewide assessment of mercury in water. In 2012, Illinois EPA participated only in
the national/regional scale National Lakes Assessment. For this survey, Illinois EPA
contracted with the United States Geological Survey (USGS) to sample 13 lakes
across the state. Illinois EPA expects to continue direct or indirect participation in
national/regional scale National Lakes Assessments, and as resources allow, remains
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open to considering the addition of sites to achieve a state-scale lakes assessment.
Below is a schedule for plan implementation, contingent on continued and enhanced
support outlined in Table 8.

Monitoring Component 2015 2016 2017 2018 2019 2020

Continue to Participate in the

National Lakes Assessment™ Research | Design Field Lab Report | Research

*From: http://water.epa.gov/type/watersheds/monitoring/aquaticsurvey_index.cfm

c. Wetlands. Most recently, Illinois EPA participated in the 2011 National Wetland
Condition Assessment by entering into agreement with the Illinois Natural History
Survey to monitor conditions at 12 Illinois sites (including revisits at two sites) and at
11 Indiana sites (with two revisits). For regional/national-scale purposes, Illinois EPA
expects to continue direct or indirect participation in the National Wetland Condition
Assessment. In 2015-2020, Illinois EPA, with USEPA Region 5 and the Illinois
Natural History Survey, expects to discuss the potential for incorporating the use of
the new wetland index of biotic integrity into a statewide assessment of wetland
condition. Illinois EPA anticipates that future data used for these purposes will be
collected based on the Illinois Natural History Survey’s existing probability-based
monitoring design of their Critical Trends Assessment Program. This design covers
the entire state once every five years. Below is a schedule for plan implementation,
contingent on continued and enhanced support outlined in Table 8.

Monitoring Component 2015 2016 2017 2018 2019 2020
Continue Participation in the
National Wetland Condition Design Field Lab Report |Research| Design
Assessment*

Investigate the use of the Wetland
Index of Biotic Integrity into a
Statewide Assessment of Wetland
Condition.

Develop

*From: http://water.epa.gov/type/watersheds/monitoring/aquaticsurvey_index.cfm

d. Streams. Most recently, Illinois EPA participated in the 2013-2014 National Rivers
and Streams Assessment by entering into agreement with the USGS/Illinois Water
Science Center to monitor conditions at 44 Illinois sites (including revisits at four
sites) and at 30 Indiana sites (with four revisits). For regional/national-scale purposes,
Illinois EPA expects to continue direct or indirect participation in the National Rivers
and Streams Assessment. At the state scale, to address Clean Water Act reporting
requirements across a larger proportion of Illinois waters than has been typically
reported on in the recent past, [llinois EPA anticipates working with USEPA Region 5
to develop a statewide probability-based design for stream monitoring. Below is a
schedule for plan implementation, contingent on continued and enhanced support
outlined in Table 8.
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Monitoring Component 2015 2016 2017 2018 2019 2020

Continue Participation in the

National Rivers and Streams Lab Lab Repgrt / Field Field Lab
* Design
Assessment
Partner with USEPA Region 5 to
develop statewide probability- Research | Design Field Lab Report | Evaluate

based design for Illinois streams

*From: http://water.epa.gov/type/watersheds/monitoring/aquaticsurvey index.cfm

e. Groundwater. At the state scale, Illinois EPA currently uses a probability-based
design to monitor the condition of groundwater. Illinois EPA expects to continue
groundwater monitoring that is based on this design. For more information on this
monitoring, see the section, Groundwater Monitoring Program, earlier in this chapter.

Monitoring Component 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Continue probabilistic-based
design for Groundwater Ongoing
Monitoring

5. Monitor potential mining impacts on surface waters. Historically, Illinois EPA has
monitored surface waters potentially impacted by mines in a general way as part of
existing programs. Beginning in 2012, coordinated efforts were initiated to better
understand and monitor impacts and potential impacts of operating mines to Illinois
waters. During 2015 — 2020, Illinois EPA will expand this monitoring effort through
increased coordination and communication to better use resources in existing programs.
Sampling and monitoring efforts will focus on contaminants of concern typically
associated with mining (e.g., chlorides, metals) with a primary goal of documenting and
tracking changes in surface-water quality as a result of mining activities. This monitoring
effort will help meet primary monitoring objectives 1a, 1b, 1c, 3, and 4.

Monitoring Component 2015 2016 | 2017 | 2018 | 2019 | 2020
Develop mechanism to increase
coordination and communication with | Design Implement

existing programs

Define sampling frequency and
parameters monitored

Research | Design Field Lab Report | Evaluate

6. Monitor success of watershed restoration efforts in selected waters.

National Water Quality Initiative

In FY2012, the USDA Natural Resource Conservation Service announced a new
program, National Water Quality Initiative (NWQI). During 2012 and into 2013 the
Illinois NRCS office selected three watersheds to be included in this program. Although
Illinois EPA was included in the selection process, NRCS ultimately selected watersheds
that were not a priority for implementation or monitoring activities by Illinois EPA. In

35


http://water.epa.gov/type/watersheds/monitoring/aquaticsurvey_index.cfm

2013, two additional watersheds were added to the NRCS NWQI program and guidance
was released by USEPA directing state water quality agencies to monitor one or more of
the NWQI watersheds. Illinois EPA Watershed Management (WM) staff along with
NRCS staff selected one watershed to meet the monitoring requirement of USEPA. The
watershed selected is the Lake DeRevey Watershed in the North Fork Vermilion River
Basin (HUC051201090804). Monitoring will be conducted by the WM staff once the
Monitoring Strategy is completed for this project (October 2014). Illinois EPA has
committed to 10 years of monitoring this watershed for water quality. Illinois EPA had
hoped to partner with NRCS on this monitoring effort and conversations continue, but
monitoring will begin without a Memorandum of Understanding between our Agencies.

Measure W (http://earth]l.epa.gov/region9/water/watershed/measurew.html):

In response to Fiscal Year 2014 — 2018 EPA Strategic Plan: Charting Our Course
(http://nepis.epa.gov/Adobe/PDF/P1001IPK.PDF) submitted to the U.S. Congress in
September 2006, Illinois EPA plans to monitor water quality in selected impaired waters
to identify problems and evaluate the effectiveness of watershed-based improvement
efforts. Surveys will be linked whenever possible with stream Intensive Basin Surveys
(e.g., conducted in the same time frame and watershed) and will focus on measuring the
success of implemented Total Maximum Daily Load plans or Clean Water Act Section
319 projects (e.g., application of Best Management Practices). Surface Water Section
staff will coordinate with Nonpoint Source and Total Maximum Daily Load staff to
accomplish this linkage. Illinois EPA is working with USEPA Region 5 to plan
appropriate management and monitoring efforts to affect improvement by 2020. This
effort will advance monitoring objectives 3 and 4 (Table 1). These plans are contingent
on enhanced funding and resource support outlined in Table 8. These ongoing efforts do
not require an implementation schedule.

Kickapoo Creek National Nonpoint Source Pollution Monitoring Program: Through the
use of Clean Water Act Section 319 funds, the Agency is supporting monitoring of this
small tributary watershed, with Illinois EPA and Illinois Department of Natural
Resources support. Stream restoration converted two miles (3 km) of agricultural
drainage ditches in the east and west branches of Kickapoo Creek into meandering stream
channels within an 80-acre (32-hectare) park. New wetland basins were created within
the meander bends throughout the park to reduce stormwater runoff rates. The park
landscape maximizes the enhancement of native wetland, riparian, and aquatic species for
the parks trail system. Past sediment transport capacity in the restored stream segments
has been maintained in order to prevent the loss of wetland plant communities and
instream habitat resulting from excessive sediment deposition.

Monitoring is conducted according to an upstream/downstream design. Fish and
macroinvertebrates are monitored in the restored reach and in an upstream control reach.
Sediment and nutrient concentrations and loads are at stations upstream and downstream
of the development area and at a third control station on the west branch of Kickapoo
Creek. Effectiveness of created wetlands is being assessed by monitoring the
concentration and loads of nutrients entering the wetland vegetation and the
concentrations and loads entering the stream. Detailed monitoring of the vegetation
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community in the riparian plantings within the restoration area will contribute to better
understanding of vegetation management in river restoration elsewhere in the state and
region.

The National Monitoring Program project is expected to continue through 2015.

Total Maximum Daily Load and watershed-based plan implementation monitoring: The
Surface Water Section is working with the Watershed Management Section to determine
which watersheds have significantly implemented a Total Maximum Daily Load
Implementation Plan or the Watershed-based Plan. Once these are identified, these
watersheds will be placed on a high priority for sub-watershed site selection within the
Intensive Basin Survey program. For those watersheds with the expertise and an
approved Quality Assurance Project Plan, they will be given consideration for Clean
Water Act Section 319 funding to implement follow up monitoring. In all cases, these
monitoring protocols will be looking at use attainment for the sub-watersheds receiving
Best Management Practices as identified in either the Total Maximum Daily Load
Implementation Plan or the Watershed-based Plan.

Kickapoo Creek in Coles County: Through the use of Section 319 funds, partnership
organizations including Eastern Illinois University, United States Geological Survey, and
Illinois Department of Natural Resources will conduct upstream/downstream monitoring
on Kickapoo Creek to determine best management practice effectiveness (2000 feet of
streambed and streambank stabilization) and to supplement the Embarras River
Watershed-Based Plan. Monitoring will begin in 2014 and extend into 2016.

Indian Creek- MRBI: Monitoring of this watershed began in May 2010 using Illinois
EPA Watershed Management staff to track water quality improvements associated with
the Natural Resources Conservation Services’ Mississippi River Basin Initiative.
Samples are collected at three tributary sites and the final “pour” site for evaluation.
Monitoring is expected to continue through 2016.

7. Monitor watersheds for stakeholder-driven watershed-plan development. As time and
resources allow, the collection of nonpoint source data to support watershed plan
development will be conducted via increased coordination and collaboration between
[llinois EPA Watershed Management Section and Surface Water Section staffs. Pre-
watershed plan development monitoring can aid in plan development and subsequent
tracking of implementation success. This goal can be accomplished with the addition of
staffing resources outlined in Table 8. These monitoring efforts do not require an
implementation schedule.

Currently, several watershed groups throughout Illinois have undertaken watershed
monitoring to supplement watershed plan, Total Maximum Daily Load, or
implementation plan development. These include:

» DuPage River/Salt Creek Workgroup, stakeholder funded. Best Management
Practice implementation selection and effectiveness monitoring.
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» Fox River Study Group, stakeholder funded. Development of the Fox River
Implementation Plan monitoring.

* Hickory Creek Watershed Planning Workgroup, stakeholder funded. Potential third
party Total Maximum Daily Load monitoring and monitoring of current Best
Management Practice implementation activities.

» Lake Springfield Watershed Resource Planning Committee, stakeholder funded.
Supplemental information for Total Maximum Daily Load development and
watershed planning purposes.

* Apple Canyon Lake Watershed, stakeholder and Clean Water Act 319 funded.
Information to be used for watershed plan development.

* Flint and Spring Creek Watersheds, stakeholder and Clean Water Act 319 funded
Quality Assurance Project Plan development and monitoring strategy, with the
expectation of implementing the monitoring strategy to determine effectiveness of
Best Management Practices implemented and provide information to update the
current watershed plan.

8. Monitor effectiveness of Best Management Practice implementation at selected sites.
Currently all Best Management Practices funded with Section 319 funds are monitored
for practice effectiveness. Effectiveness monitoring is conducted through Illinois EPA’s
Ambient Water Quality Monitoring Network, Ambient Lake Monitoring, and Intensive
Basin Survey programs. However, it is appropriate to monitor site specific Best
Management Practices implemented to address site specific problems. Consideration will
be given to conducting site specific project monitoring as appropriate and as resources
allow. This ongoing effort does not require an implementation schedule.

9. Implement a Statewide Nutrient Export Loadings Network. Continuous real-time
monitoring of nitrate, phosphate, turbidity, dissolved oxygen, stream flow, and several
other parameters, is occurring at the “superstation” located on the Illinois River at
Florence, Illinois. This superstation is operated by the US Geological Survey (USGS). It
is also one of Illinois EPA’s Ambient Water Quality Monitoring Network stations. Data
collected by USGS at Florence over the past several years show that nutrient and
sediment loads that pass this site vary over short time scales at various times of the year.
Monitoring the loadings, and changes in loadings, exported from large rivers can help
determine if employed management strategies are working. Thus, establishment of a
“Statewide Nutrient Export Loadings Network” was recommended in “Illinois’ Statewide
Nutrient Loss Reduction Strategy,” recently completed in September 2014. The
development and implementation of that network is being funded for a five-year period
by the Illinois EPA under agreement with USGS’s Illinois Water Science Center in
Urbana. The loadings network will consist of eight-superstations similar to the one
located at Florence, Illinois. In addition to the Illinois River, superstation sites will be
located on the Rock, Green, Kaskaskia, Embarras, Vermilion, Big Muddy, and Little
Wabash rivers. Automated, real-time continuously-recorded sediment, phosphorus,
nitrogen, and flow data will be collected so that statewide sediment and nutrient exports
to the Mississippi River from Illinois can be estimated, and evaluation of the state’s point
and nonpoint source reduction strategy efforts to reduce sediment and nutrient losses can
be achieved.
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10. Evaluate Volatile Organic Compounds (VOC) trend data from 1990 to the present
and compare to probabilistic results. Year-to-year evaluation of the Illinois EPA ambient
network of Community Water Supply (CWS) wells have shown fluctuations of VOCs;
however, analyses of data collected from 1990 to the present shows a statistically
significant increasing trend of CWS wells with VOC detections. Analytical detection
levels and sampling frequencies have not changed significantly during this time frame.
The results show the importance of doing long-term monitoring such that trend analysis
can be performed. More importantly, these show an increasing trend of groundwater
degradation. Illinois EPA will continue to evaluate these groundwater monitoring data to
determine the causes and potential sources of this trend. This ongoing effort will advance
monitoring objectives la, 1b, and 4, and does not require an implementation schedule.

11. Evaluate causal data to determine the potential source of Volatile Organic
Compounds (VOC) trends. Illinois EPA continues to evaluate the potential causes and
sources of VOC contamination to determine what might be causing this trend. Spatial
analyses will be conducted, taking into account multiple variables including: VOC
detects, Community Water Supply wells with delineated contributing recharge areas or
wellhead protection areas (WHPA), well depth, principal aquifers being utilized,
potential for aquifer recharge, and the proximity of cleanup sites. Statistical analyses will
be conducted to determine if the well detection points are coincident with clean-up sites
within the WHPA. This ongoing effort will advance monitoring objectives Ic, and 4, and
does not require an implementation schedule.

12. Continue discussion of groundwater quality standards development with the
Groundwater Advisory Council stakeholders, and prepare Illinois Pollution Control
Board proposal. On October 4, 2012, the Illinois Pollution Control Board adopted
amendments for 39 new numerical groundwater quality contaminant standards. The new
standards were proposed for contaminants based on their common occurrence in Illinois
groundwater pursuant to the requirement outlined in the Illinois Groundwater Protection
Act (415 ILCS 55/8). Updates on the adopted amendments to the Illinois Pollution
Control Board’s groundwater quality standards were discussed with the Groundwater
Advisory Council stakeholders. The adopted regulations include wellhead protection
areas under the compliance determination section and definitions. Illinois EPA testimony
provided the technical basis of the modeling used to delineate wellhead protection areas
and incorporates by reference the Groundwater Protection Needs Assessment Guidance
Document and Illinois’ approved Wellhead Protection Plan. The next steps of
incorporating wellhead protection areas in the groundwater classification section of
groundwater standards regulation were also discussed with stakeholders. This ongoing
effort will advance monitoring objective 2, and does not require an implementation
schedule.

13. Continue to implement probabilistic and rotating groundwater-monitoring networks
(fixed/special/intensive). As previously described in the Groundwater Monitoring Design
section of this report, Illinois EPA will continue to maintain a Rotating/Special/Intensive
Groundwater Monitoring Network. Sampling is conducted during alternate years from
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the Probabilistic Network. The Rotating Monitoring Network has concentrated on the
sampling of new Community Water Supply wells and those with detections of Volatile
Organic Compounds or other contaminants. This on-going network will continue to be
implemented in alternate years as staffing and resources allow. This ongoing effort will
advance monitoring objectives 1b, and 1c, and does not require an implementation
schedule.

14. Conduct surveillance monitoring of potential hydraulic-fracturing impacts on
groundwater resources. The Hydraulic Fracturing Regulatory Act was signed into law in
May 2013. This Act establishes the Illinois Department of Natural Resources as the lead
state agency in developing administrative rules to permit and regulate high-volume
horizontal hydraulic fracturing in Illinois. As part of the draft rules, Illinois EPA must be
notified when violations of the Environmental Protection Act are being alleged.
Surveillance monitoring would consist of collecting samples from Community Water
Supply well(s) located within a one mile radius of these sites. Illinois EPA would
evaluate the samples for contaminants that might be indicative of brine, crude oil, or
other hydraulic fracturing related contaminants. If sample evaluation of the initial or
subsequent resamples indicates the presence of hydraulic fracturing related contaminants,
Illinois EPA would further investigate as appropriate pursuant to the Environmental
Protection Act and the Hydraulic Fracturing Act. If the groundwater monitoring results
do not indicate the presence of brine, crude oil, or other hydraulic fracturing related
contaminants, the community well(s) within one mile of the site or a subset of those wells
could be resampled as part of the rotating groundwater monitoring network. This
ongoing effort does not require an implementation schedule.
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Potential Monitoring Efforts for 2015-2020

This section describes several potential monitoring activities that are neither specifically
planned nor funded for 2015 through 2020. As time and resources allow, Illinois EPA would
like to pursue these additional activities. These efforts represent potential advancement of
the primary monitoring objectives addressed in Table 1.

Continue to collect phytoplankton data for potential use in assessing attainment of aquatic
life use. Although Illinois EPA was unsuccessful at developing a phytoplankton Index of
Biological Integrity for reservoirs and lakes, we have not ruled out the possibility of
using phytoplankton data to help assess attainment of Aquatic Life Use in inland lakes.
Illinois EPA would like to renew efforts to investigate using phytoplankton data at some
level to assist in determining attainment of Aquatic Life Use in lakes.

Begin collecting human-pathogen indicator data in inland lakes. Illinois EPA recognizes
the lack of human-pathogen indicator data required for the assessment of Primary Contact
Use for inland lakes as a gap in our monitoring strategy. During the period of 2015
through 2020, Illinois EPA plans to renew efforts to develop a methodology for assessing
attainment of primary- and secondary-contact uses in lakes and to investigate collecting
human-pathogen-indicator data as part of the Ambient Lake Monitoring Program,
potentially at licensed inland lake beaches. Because Illinois EPA is currently in the
process of changing the Illinois General Use water-quality standard for fecal-coliform
bacteria (35 Ill. Adm. Code 302.209) to E. coli, it is not likely that this effort will be
completed until the new water-quality standard for E. coli has been approved by the
Illinois Pollution Control Board and USEPA, and that all current monitoring contracts for
fecal-coliform bacteria have expired.

Expand scope of monitoring data from the Volunteer Lake Monitoring Program — Tier Il
Volunteers to include macroinvertebrates. Aquatic insects are found in all lakes and their
sensitivity to water quality and habitat impacts make them effective indicators of lake
impairment. Protocols for sampling macroinvertebrates, based on those used in the
Ambient Lake Monitoring Program, will be considered for use and modified (as
necessary) in the VLMP training manual.

Use satellite imagery and collect Secchi transparency data to evaluate and track water
clarity in lakes statewide. Illinois EPA would like to further investigate the use of remote
satellite imagery (based on Landsat imagery and Secchi transparency data) to develop a
statewide assessment of lake water resource condition.

Conduct bathymetric surveys on Ambient Lake Monitoring Program lakes to help
identify causes and sources of impairment. Illinois EPA would like to add lake
bathymetric surveys to Ambient Lake Monitoring Program lakes. These surveys would
help identify such things as siltation rates and best management practice placement to
help alleviate siltation problems. The surveys would also help in assessments and
identifying causes and sources of impairments to water quality.
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Expand fish-contaminant monitoring in lakes. Illinois EPA would like to expand
monitoring contaminants in fish tissue at Ambient Lake Monitoring Program lakes (from
which such data are currently not available) to help better protect public health in inland
lakes.

Add fish-assemblage monitoring in lakes. Illinois EPA would like to expand monitoring
fish assemblages in Illinois lakes to consider development of a fish-based indicator. An
indicator of fish-assemblage balance would help Illinois EPA better assess attainment of
Clean Water Act aquatic-life goals in Illinois lakes.

Incorporate biological monitoring in Lake Michigan. As time and resources allow,
Illinois EPA would like to further expand the Lake Michigan Monitoring Program by
including biological monitoring. Using such monitoring information to develop
indicators of biological condition (e.g., indexes of biological integrity) would help Illinois
EPA better assess attainment of Clean Water Act aquatic-life goals in Lake Michigan.
Biological-monitoring information to consider may be provided by Illinois DNR Lake
Michigan fish surveys, benthic-dredge grabs, plankton-net tows, or artificial substrates.
Research is still needed to determine the best collection methods.

Implement new monitoring strategy for the Upper Mississippi River. From 2012 to 2014,
Ilinois EPA worked with Missouri, lowa, Wisconsin, and Minnesota via the Upper
Mississippi River Basin Association to develop a monitoring strategy and recommended
monitoring plan for the upper Mississippi River (www.umrba.org/wq.htm). Although
state, federal, and local entities have been monitoring the Mississippi River, these efforts
are not designed specifically for Clean Water Act purposes. The new monitoring strategy
for the upper Mississippi River is designed to provide comprehensive coverage of the
river and to help states improve consistency in how they assess attainment of designated
uses. Illinois EPA BOW will continue to work through the Upper Mississippi River
Basin Association, as time and resources allow, to develop an assessment methodology
and implementation of monitoring activity.

Develop biological indicators of ecological health for large rivers. Illinois has been
exploring the use of biological indicators for monitoring large rivers as part of the
development of a monitoring strategy for the upper Mississippi River. Some fish-based
indicators already exist (i.e., fish indexes of biological integrity). States of the Upper
Mississippi River Basin Association have been exploring macroinvertebrate-sampling
techniques and indicators as well. Illinois EPA BOW believes it may be possible to adapt
these tools to other large rivers in the state, such as the Illinois River. Illinois EPA BOW
will continue to evaluate these tools as time and resources allow.

Continue collaboration to study water-quality trends in the Illinois River. A technical
publication by Markus et al. (2014) represents recent collaboration between Illinois EPA
BOW staft and the Illinois State Water Survey that addresses annual nitrate loads and
trends in the lower Illinois River. As time and resources allow, Illinois EPA BOW will
continue to collaborate with Illinois State Water Survey staff to explore various methods
of trend analysis on the Illinois River and perhaps other rivers in Illinois.
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Refine monitoring of physicochemical conditions at public-water-supply intakes in
streams. Illinois EPA would like to update location information for all public-water-
supply intakes in streams and refine the current monitoring design to improve the ability
to determine ambient water-quality conditions at intakes, thereby improving the accuracy
and reliability of assessments of Public and Food Processing Water Supply Use.

Monitor for emerging contaminants. Illinois EPA recognizes recent interest in
Contaminants of Emerging Concern (CECs) at the state, national, and international level.
A growing list of CECs, such as pharmaceuticals; personal-care products; disinfectants;
flame retardants; perfluorinated compounds; hormone-mimicking/blocking chemicals;
new-age pesticides; and organisms such as the amoeba, Naegleria fowleri, and Legionella
bacteria have been identified in various environmental and biological matrices.
Monitoring for these compounds or organisms could provide information about
exposures to CECs. However, Illinois EPA is experiencing both analytical and funding-
source constraints to monitor CECs. If resources become available, the analytical
capability of the Illinois EPA laboratory could be enhanced to characterize CEC presence
in surface waters, groundwater, and biota. Another option could be to establish long-term
contractual services with qualified external laboratories with appropriate analytical
expertise. Either option would provide a first cut to evaluate human and environmental
exposures to CECs and to prioritize future actions.

Monitor polycyclic aromatic hydrocarbons in the Illinois environment. Polycyclic
aromatic hydrocarbons (PAHs) are an emerging issue in Illinois waters and in urban areas
nationwide. PAHs are found in coal tar and coal-tar pitch, compounds used to seal
asphalt surfaces (driveways, parking lots, playgrounds) for maintenance of those

surfaces. Coal tar and coal-tar pitch are listed as Group 1 (carcinogenic to humans)
carcinogens. Preliminary monitoring in the DuPage River and Salt Creek watersheds
shows that of the 42 sites sampled (sediment), all 42 sites were found to have PAH
concentrations greater than those known to be harmful to aquatic life. House Bill 4599
and a sister Senate Bill have been introduced into the 98th General Assembly that calls
for banning sealants containing coal tar on or after January 1, 2015, and the
use/application of such sealants on or after July 1, 2016. Illinois EPA would like to begin
monitoring PAHs in urban-impacted waters and to track progress in reducing those
levels, as needed.

Develop monitoring and assessment of Illinois wetlands. Illinois EPA would like to work
with USEPA Region 5 and the Illinois Natural History Survey to address how to best
monitor and assess environmental conditions in Illinois wetlands. Efforts could include
defining and designating appropriate wetland uses for Illinois; determining use-
attainment criteria, including consideration of biological indicators such as the recently
developed wetland Index of Biological Integrity for Illinois; and examining the feasibility
of cooperating on future wetland assessments for Clean Water Act 305(b)/303(d)
reporting.

Participate in an initiative to monitor effects of climate change in upper-Midwest streams.
In early 2014, USEPA Region 5 initiated discussions with monitoring staff of Region 5
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states and tribes to explore the efficacy of establishing a regional network of streams in
which to monitor the effects of climate change in the upper Midwest. Similar to USEPA
efforts in the Northeast, Mid-Atlantic, and Southeast portions of the United States, states
and tribes in an upper Midwest regional monitoring network would collaboratively
monitor reference-condition streams, with a focus on stream biota, thermal and
hydrologic regimes, physical habitat, and water chemistry. The purpose of the
monitoring is to understand how biological, thermal, and hydrologic conditions
interrelate; understand how organisms respond to and recover from extreme events
(drought, floods, etc.); test hypotheses about vulnerability to climate change; inform state
and federal agencies about how to attribute altered conditions to climate change versus
other stressors; and track trends and understand annual variability in reference condition
over time. No more than six reference-condition sites per state or tribe would be
monitored. Each site would be monitored over at least a 10-year period. Many questions
remain unanswered, such as, "What resources are required to support such an effort?
Who would store and analyze the data? How can one achieve consistency, across the
region, in data collection and processing?" As resources allow, Illinois EPA BOW
remains open to discussing and exploring potential participation in this initiative to
monitor the effects of climate change in streams of the upper Midwest.

Monitor for pesticides not currently covered by Illinois EPA.

As resources allow, Illinois EPA could partner with USEPA Region 5 to collect water
samples for pesticide analysis at ambient water quality monitoring network stations or
intensive basin survey sites with the possibility of additional samples from the ground
water monitoring networks. Most pesticides lack water quality standards and are not
routinely assessed. This project would aim to collect data on those pesticides. Region 5
plans to review available data to help target areas to be sampled, to determine the most
effective and efficient timing for samples, and to identify the likely pesticides to be
encountered in the areas that Illinois EPA is sampling. Field collected water samples or
split samples would be sent to the USEPA Region 5 Central Regional Lab for analysis.
Data from this effort would aid in USEPA’s review of and re-registration process for
these pesticides.

Develop aquatic-life uses and biological indicators of use attainment for frequently
intermittent streams. Currently, Illinois EPA does not routinely monitor environmental
conditions in frequently intermittent (typically, headwater) streams. Consequently, for
these waters, the data needed to define and designate appropriate aquatic-life uses and the
indicators needed to directly assess attainment of those uses are lacking. As time and
resources allow, Illinois EPA would like to evaluate how to best monitor these streams
for the aforementioned purposes.

Incorporation of Selenium as a routine analysis parameter in the Fish Contaminant
Monitoring Program. USEPA recently released draft new water quality criteria for
selenium that will set both a numeric fish-tissue value as well as a water column measure.
While selenium data are collected in water samples as a routine component of both
Illinois EPA’s Ambient Water Quality and Groundwater Monitoring Networks, selenitum
is not currently analyzed in fish tissues as part of the Fish Contaminant Monitoring
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Program. The efficacy of having Illinois EPA’s Division of Laboratories, or a private
laboratory, analyze fish tissues for selenium should be explored so that data can be
generated to assess against any new selenium fish tissue criteria that might be established.

E. coli water quality standard development to replace Fecal Coliform and associated
future monitoring activity. USEPA released its final 2012 Recreational Water Quality
Criteria that are designed to protect the public from exposure to harmful levels of
pathogens while participating in water-contact activities such as swimming and wading in
all waters designated for such recreational uses. Illinois EPA has committed to USEPA
and Illinois stakeholders to developing and taking a rulemaking petition to the Illinois
Pollution Control Board for adoption of a new E. coli water quality standard. Currently,
Illinois EPA field staff collects fecal coliform data as the primary pathogen indicator.
When adoption of the new E. coli standard is passed (or even imminent), Illinois EPA
staff will need to make the necessary changes for collection, processing, and management
of E. coli data as opposed to fecal coliform data.

Collect periphyton data in streams. Nutrient research has indicated that periphyton can
be the predominant form of algae in wadeable streams in Illinois. Understanding the
interactions among nutrients, primary producers (i.e., periphyton), biological integrity,
and the various conditions (e.g., light, turbidity, flow, and dissolved oxygen) that
influence or result from these interactions is important for setting appropriate water
quality standards for nutrients. In 2006, periphyton samples were collected from nine
stream stations and analyzed for chlorophyll @ and algal biomass. Dissolved oxygen, pH,
conductivity, and temperature data were also collected. While that monitoring effort
provided non-conclusive results as to the role periphyton played in stream impairment,
broader-scale, statewide monitoring and assessment would be beneficial.

Low phosphorus (P) stream identification and assessment. As part of Illinois EPA’s
overall nutrient standards development efforts, streams low in phosphorus (i.e., <0.04
mg/L) should be identified and targeted for special protection. While some “Low P”
streams have already been identified, particularly in southern Illinois in the Shawnee
National Forest area, a concerted monitoring effort is needed to identify where other Low
P streams exist within the state.

Hydrologic Unit Code (HUC) 8 watershed nutrient export loadings network or export
modeling efforts. Nitrate and total phosphorus yields and loads from both point and
nonpoint sources were estimated at each [llinois HUC 8 watershed as part of a science
assessment conducted pursuant to the development of Illinois’ statewide nutrient
management strategy. Because of high loading rates, watershed group readiness to
implement practices, and other factors, some of those watersheds should be prioritized for
targeted point and nonpoint source management strategy implementation. Continuous
real-time monitoring for nutrients or nutrient export modeling efforts should be
conducted at a group of high priority HUC 8 watersheds.

Offensive Conditions Determinations. Illinois EPA is engaged in a stakeholder process
to propose an update to Illinois’ narrative “Offensive Conditions” standard found in
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Illinois Pollution Control Board regulations at Section 302.203. In part, Section 302.203
states, “Waters of the State shall be free from sludge or bottom deposits, floating debris,
visible oil, odor, plant or algal growth, color or turbidity of other than natural origin.”
Some Illinois water conditions can be found that are more than just offensive to the
human senses. They actually can be harmful to aquatic organisms, although not truly
toxic. For example, having excessive algal or plant growth in a stream can lead to
reduced dissolved oxygen levels that impact some aquatic organisms. While harmful,
such condition is not easily numerically measured as can a truly toxic substance. The
update to Section 302.203 is being designed to establish a criterion for the determination
whether either of two conditions prohibited by the regulation, algal growth and plant
growth of other than natural origin, have reached amounts harmful to aquatic life. It is
currently envisioned that aquatic life will be determined as being harmed by algal or plant
growth, and thus phosphorus impacted, if Illinois’ dissolved oxygen standard is not
achieved and dissolved oxygen exceeds 100% saturation within a 24-hour period.
Additional monitoring and evaluation may be needed to build consensus amongst
stakeholders, USEPA, and Illinois EPA that these numeric expressions of phosphorus
impact and aquatic life harm are valid and meaningful.
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ENVIRONMENTAL INDICATORS
Overview

Monitoring the environmental conditions of Illinois waters provides data and related information
for assessing attainment of uses, identifying impairment, and determining how to restore
impaired waters. Monitoring information also helps evaluate the success of Illinois EPA BOW
water-pollution-control programs, restoration efforts, and related activities. To use monitoring
data and information effectively, it must be interpreted and represented clearly and concisely in
terms of indicators of environmental condition. This section describes the indicators that Illinois
EPA BOW uses.

Beneficial Uses and Water Quality Standards

Beneficial uses and water-quality standards provide the primary context in which Illinois EPA
BOW interprets and uses indicators of environmental condition. Beneficial uses of Illinois
surface waters include Aquatic Life Use, Primary Contact Use (e.g., swimming, water skiing),
Secondary Contact Use (e.g., boating, fishing), Public and Food Processing Water Supply Use,
Fish Consumption Use, and Aesthetic Quality. Primary Contact Use is defined as “any
recreational or other water use in which there is prolonged and intimate contact with the water
[where the physical configuration of the waterbody permits it] involving considerable risk of
ingesting water in quantities sufficient to pose a significant health hazard, such as swimming and
water skiing.” (35 Ill. Adm. Code 301.355). Secondary Contact Use is “any recreational or
other water use in which contact with the water is either incidental or accidental and in which
the probability of ingesting appreciable quantities of water is minimal, such as fishing,
commercial and recreational boating, and any limited contact incident to shoreline activity.” (35

I11. Adm. Code 301.380).

The Illinois Pollution Control Board has established five primary categories of narrative and
numeric water-quality standards designed to protect the beneficial uses of Illinois waters:
General Use Water Quality Standards, Public and Food Processing Water Supply Standards,
Secondary Contact and Indigenous Aquatic Life Standards, Lake Michigan Basin Water Quality
Standards, and Groundwater Quality Standards.

1. General Use Water Quality Standards (35 Ill. Adm. Code 302, Subpart B). These
standards apply to almost all waters of the state and are intended to protect aquatic-life,
wildlife, agricultural, primary-contact, secondary-contact, and most industrial uses. These
general-use standards are also designed to ensure the aesthetic quality of the state’s aquatic
environment.

2. Public and Food Processing Water Supply Standards (35 I1l. Adm. Code 302, Subpart C).
These standards protect the state’s surface water for human consumption or for processing of
food products intended for human consumption. These standards apply at any point at which
water is withdrawn for treatment and distribution as a potable water supply or for food
processing.
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3. Secondary Contact and Indigenous Aquatic Life Standards (35 Ill. Adm. Code 302,
Subpart D). These standards are intended to protect limited uses in waters not suited for
general-use activities. Secondary Contact and Indigenous Aquatic Life standards apply only
to waters in which the General Use standards and the Public and Food Processing Water
Supply standards do not apply. The Secondary Contact and Indigenous Aquatic Life
standards currently apply to portions of the Chicago, Calumet, and Lower Des Plaines river
drainages that were altered, in various stages during the mid-1800s into the mid-1900s, to
promote commercial navigation and to eliminate untreated sewage from flowing into Lake
Michigan. These waters remain impacted by hydromodification, alteration in flow, and
storm-water and wastewater discharges from the Chicago area. In the early 1970s, it was
believed that these waters could not meet the interim goals of the Clean Water Act. Since the
adoption of the secondary contact and indigenous aquatic life standards in the 1970s, water
quality has improved, which has generated consideration for revising the applicable uses and
standards. Two Use Attainability Analyses were conducted: one on the lower Des Plaines
River (AquaNova International, Ltd. and Hey & Associates, Inc. 2003), and one on the
Chicago Area Waterway System (Camp, Dresser and McKee 2007). The main purpose of
these analyses was to determine the potential of these waters with respect to the aquatic-life
and human-contact goals of the Clean Water Act. Using the use-attainment analysis and
other information, Illinois EPA filed (in October 2007) a proposal-with the Illinois Pollution
Control Board to revise the uses and water-quality standards for these waters. Some aspects
of this rulemaking are still pending. Details are available at
http://www.ipcb.state.il.us/COOL/external/PendingRulemakings.aspx (see docket R2008-009
and associated subdockets).

4. Lake Michigan Basin Water Quality Standards (35 1ll. Adm. Code 302, Subpart E).

These standards protect the beneficial uses of the open waters, harbors and waters within
breakwaters, and the waters within Illinois jurisdiction tributary to Lake Michigan, except for
the Chicago River, North Shore Channel, and Calumet River.

5. Groundwater Quality Standards (35 [ll. Adm. Code 620.410). These standards protect
groundwater that has been designated as a Class I (potable resource groundwater) supply,
from persons causing, threatening or allowing the release of any contaminant to groundwater
so as to cause a groundwater quality standard to be exceeded. Groundwater is not required to

meet the general use standards and public and food processing water supply use standards of
35 Ill. Adm. Code 302, Subparts B and C.

[llinois EPA reconvened a groundwater quality standards regulatory update team to evaluate
the electronically reported groundwater data for all Illinois Resource Conservation and
Recovery Act and solid waste facilities under our purview. Illinois EPA Bureau of Land
(BOL) Permit Section, Groundwater Assistance Unit, and the Federal Site Remediation
Section provides regulatory oversight for these facilities. Illinois EPA has also evaluated
contaminants detected at various groundwater cleanup/ remediation sites. A data query was
conducted for a list of approximately 300 groundwater parameters not included in 35 Ill.
Adm. Code 620, Subpart C. Illinois EPA developed a proposal for these contaminants to the
[llinois Pollution Control Board. Following two public hearings, the Board adopted a first-
notice proposal on October 20, 2011, and those proposed amendments appeared in the
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1llinois Register at 31 1ll. Reg. 18502 (Nov. 14, 2011). The final rules were adopted on
October 4, 2012, became effective on October 5, 2012, and were published in the /llinois
Register on October 19, 2012 (36 1I11. Reg. 15206 (Oct. 19, 2012)).

The amendments added groundwater quality standard for chemicals detected and confirmed
in Illinois groundwater that have established toxicity values or that have groundwater
remediation objectives under the Tiered Approach to Corrective Action Objectives (35 IlL.
Adm. Code 742). In all, groundwater quality standards for 39 chemicals constituents and
revising the Class I standard for arsenic to reflect the updated federal Maximum Contaminant
0f 0.010 mg/L were added. The following 39 chemical constituents and associated Class I

and Class II groundwater quality standards were adopted by the Illinois Pollution Control
Board (Table 4):
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Table 4. Groundwater quality standards for newly-added constituents'

Constituent Class I Standard | Class II Standard (mg/L)
1. Perchlorate 0.0049 0.0049
2. Vanadium 0.049 0.1
3. Acenaphthene 0.42 2.1
4. Acetone 6.3 6.3
5. Anthracene 2.1 10.5
6. Benzo(a)anthracene* 0.00013 0.00065
7. Benzo(b)fluoranthene™ 0.00018 0.0009
8. Benzo(k)fluoranthene* 0.00017 0.006
9. Benzoic acid 28.0 28.0
10. 2-Butanone (MEK) 4.2 4.2
11. Carbon disulfide 0.7 3.5
12. Chloroform* 0.07 0.35
13. Chrysene* 0.012 0.06
14. Dibenzo(a,h)anthracene* 0.0003 0.0015
15. Dicamba 0.21 0.21
16. Dichlorodifluoromethane 1.4 7.0
17. 1,1-Dichloroethane 1.4 7.0
18. Diethyl phthalate 5.6 5.6
19. Di-n-butyl phthalate 0.7 3.5
20. Fluoranthene 0.28 1.4
21. Fluorene 0.28 1.4
22. Indeno(1,2,3-cd)pyrene* 0.00043 0.0022
23. Isopropylbenzene (Cumene) 0.7 3.5
24. MCPP (Mecoprop) 0.007 0.007
25. 2-Methylnaphthalene 0.028 0.14
26. 2-Methylphenol 0.35 0.35
27. Naphthalene 0.14 0.22
28. P-Dioxane* 0.0077 0.0077
29. Pyrene 0.21 1.05
30. alpha-BHC (alpha-Benzene hexachloride) * 0.00011 0.00055
31. Trichlorofluoromethane 2.1 10.5
32. 1,3-Dinitrobenzene * 0.0007 0.0007
33. 2,4-Dinitrotoluene* * 0.0001 0.0001
34. 2,6-Dinitrotoluene* * 0.00031 0.00031
35. HMX (High Melting Explosive, Octogen) * 1.4 1.4
36. Nitrobenzene * 0.014 0.014
37. RDX (Royal Demolition Explosive, Cyclonite) * | 0.084 0.084
38. 1,3,5-Trinitrobenzene * 0.84 0.84
39. 2,4,6-Trinitrotoluene (TNT) * 0.014 0.014

' Though the Class I standard for arsenic was proposed for revision, it is not listed because the chemical is already in Part 620.
* Denotes a carcinogen.

a . .
Denotes an explosive constituent.
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Illinois EPA BOW uses monitoring information to assess the attainment of each of several
beneficial uses in Illinois waters (Table 5). Table 5 also indicates the water bodies in which each
beneficial use applies and the applicable water quality standards used to help assess attainment of

each use.

Table 5. Beneficial uses of Illinois waters and applicable water-quality standards

Beneficial Use

Illinois Water bodies in Which the Use and

Applicable Illinois Water

Aquatic Life Use

Standards Apply ' Quality Standards
Streams. inland lakes General Use Water Quality
’ Standards

Lake Michigan basin waters

Lake Michigan Basin Water
Quality Standards

Aesthetic Quality Use

Streams, inland lakes

General Use Water Quality
Standards

Lake Michigan basin waters

Lake Michigan Basin Water
Quality Standards

Specific water bodies

Secondary Contact and
Indigenous Aquatic Life
Standards

Indigenous Aquatic Life
Use

Specific water bodies

Secondary Contact and
Indigenous Aquatic Life
Standards

Primary Contact Use

Streams, inland lakes

General Use Water Quality
Standards

Lake Michigan basin waters

Lake Michigan Basin Water
Quality Standards

Secondary Contact Use

Streams, inland lakes

General Use Water Quality
Standards

Lake Michigan basin waters

Lake Michigan Basin Water
Quality Standards

Specific water bodies

Secondary Contact and
Indigenous Aquatic Life

Standards
Public and Food . .
Processing Water Supply | Streams, inland lakes, Lake Michigan basin waters Public and Food Processing
Use Water Supply Standards

Fish Consumption Use

Streams, inland lakes

General Use Water Quality
Standards

Lake Michigan basin waters

Lake Michigan Basin Water
Quality Standards

Specific water bodies

Secondary Contact and
Indigenous Aquatic Life
Standards

Potable Resource Water

Groundwater designated as Class I (potable resource
groundwater)

Groundwater Quality Standards

'35 11l. Adm. Code 302.201, 303, and 620.
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Indicators of Environmental Condition in Surface Waters

Illinois EPA BOW uses a wide variety of core and supplemental measures to indicate chemical,
physical, and biological conditions in surface waters. For each type of waterbody and applicable
use as shown in Table 6, Illinois EPA BOW uses the indicators to assess use attainment, to
determine the degree of nonattainment, and to identify potential causes of nonattainment.
Outside of this primary context, the indicators also are used to help implement or evaluate the
effectiveness of various BOW activities:

1. Illinois Clean Lake Projects

D

Projects for Nonpoint Source pollution control

3. Developing and prioritizing Total Maximum Daily Loads

4. Prioritizing inspections of permitted-point source discharges and other regulated facilities

5. Compliance assurance activities of dischargers

6. Assessing the general performance of wastewater-treatment facilities

7. Identify harmful algal blooms and algal toxins

8. Identify and monitor new, emerging contaminants and public-health issues
Indicators of Environmental Condition in Groundwater
Groundwater monitoring data are used to characterize water-quality conditions and statistically
evaluate and assess potential impairments to aquifers in Illinois. To accomplish this objective,
an average of 350 CWS wells has been maintained as part of a probabilistic monitoring network.
Monitoring at all stations is completed by using Hydrolab® samplers to insure that in-situ
groundwater conditions are reached prior to sampling. Water-quality parameters include field

temperature, field specific conductance, field pH, field pumping rate, inorganic chemical
analysis, and synthetic organic compound and volatile organic compound analysis.
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Table 6. Environmental indicators used by the Illinois EPA Bureau of Water

Applicable Streams Inland Lakes Lake Michigan Ground
Use - water
Biological Biological
- fish Index of Biological Integrity - Trophic State Index
- macroinvertebrate Ind