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EXECUTIVE SUMMARY
Introduction
In 2020, the City of Highland awarded HeartLands Conservancy and Andreas Consulting Service a
contract to complete watershed-based plan for the Highland Silver Lake watershed. The watershedbased plan is designed to improve the water quality by controlling nonpoint source pollution, specifically
sediment from entering Highland Silver Lake, the drinking water source for the City of Highland. This
watershed drains a portion of Madison and Bond counties in Illinois to Highland Silver Lake.
The development of this Highland Silver Lake watershed management plan was guided by the United
States Environmental Protection Agency’s Nonpoint Source Program and Grants Guidelines for States
and Territories Appendix C Watershed Based Plan Guidance (2013), Chicago Metropolitan Agency for
Planning’s “Guidance for Developing Watershed Action Plans in Illinois” (2007), and current watershed
planning principles. Impairments of water resources, causes and sources of such impairments, and
potential management practices were identified for prevention, remediation, restoration, and
maintenance to achieve water quality objectives using a water resource inventory, local stakeholders,
and experts.
The Highland Silver Lake watershed management plan also includes site-specific best management
practices recommendations with associated units that should be implemented, cost of implementation,
estimated pollutant load reduction, priority, and responsible entity for each practice.
This watershed plan offers guidance for managing watershed resources on public property, as well as
providing a platform to encourage other watershed stakeholders (landowners, residents, businesses,
developers, public agencies, and nonprofits) to participate. The plan is not regulatory, meaning it does
not become law. The intent is to encourage voluntary improvements to water quality and stormwater
management in the watershed, for agricultural, urban, and natural areas and waters.
This updated watershed-based plan builds on the research of several reports completed prior to this
plan. These projects include the Highland Silver Lake Rural Clean Water Program (USDA, 1980), Highland
Silver Lake Watershed TMDL Report (LTI, 2006), Phase 1 Diagnostic/Feasibility Study of Highland Silver
Lake (CWI, 2008), Water Quality and Community Capacity in Silver Creek Watershed (SIUC, 2010), and
the Watershed Plan for Highland Silver Lake Watershed (HDR, 2011). The watershed plan developed by
HDR for the City of Highland in 2011 laid the foundation for securing funds for the implementation of
best management practices (BMPs) through an Illinois EPA 319 water quality grant.
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Figure 1. Highland Silver Lake Watershed

11

Highland Silver Lake Watershed Plan - Final

The Highland Silver Lake Watershed
The Highland Silver Lake watershed is located northeast of St. Louis, Missouri, in southwestern Illinois.
The watershed drains 5% of Madison County and 3% of Bond County. The watershed’s 98 miles of
streams drain roughly 31,000 acres of land into the Highland Silver Lake. The Highland Silver Lake
watershed is part of the East Fork Silver Creek watershed, which drains into Silver Creek and the lower
Kaskaskia River and eventually to the Mississippi River.
The Highland Silver Lake watershed project area contains numerous subwatersheds, called HUC12s and
HUC14s. “HUC” stands for Hydrologic Unit Code, a number that identifies the general location and size
of the watershed. Many of the issues identified in the watershed are assessed at these subwatershed
levels.
As of 2020, the watershed is home to approximately 1,415 residents, most of this population resides
outside of municipal boundaries. However, this watershed provides drinking water for more than 12,800
residents in City of Highland and Village of Grantfork. Agricultural land makes up 83% of the watershed,
with most of that land in row crop farming. Four municipalities, six townships, and two counties are
located within the watershed.
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Figure 2. Watershed location
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Goals, Objectives, and Targets
The plan promotes a functioning, healthy watershed and guides the development, enhancement, and
implementation of actions to achieve these goals:
GOALS
GOAL 1: Remove and Reduce Sediment Deposited in Highland Silver Lake
GOAL 2: Improve Surface Water Quality
GOAL 3: Promote Environmentally Sustainable Agricultural Practices
GOAL 4: Support Healthy Fish and Animal Habitat and Recreation
GOAL 5: Develop Organizational Frameworks
GOAL 6: Conduct Education and Outreach

Objectives were developed to specify progress towards these goals. Targets in this plan were set at
levels that can feasibly be reached by the implementation of a suite of Best Management Practices
(BMPs), or Management Measures, over time. The targets include a 25% reduction in phosphorus
loading, a 15% reduction in nitrogen loading by 2040 (based on Illinois Nutrient Loss Reduction
Strategy), and a 20% reduction in sediment loading (based on estimated impacts of proposed BMPs) by
2040.
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Key Watershed Issues
Analysis of the existing and predicted future conditions in the watershed (Appendix A: Watershed
Resource Inventory) included collecting data from several government data sources, delineating HUC14
watershed boundaries, using the U.S. Environmental Protection Agency (USEPA) Spreadsheet Tool for
Estimating Pollutant Loads (STEPL), conducting an aerial assessment of stream and riparian conditions,
field checks, and stakeholder engagement. The issues were organized into 1) Highland Silver Lake and
land surrounding the lake and 2) agricultural land throughout the watershed (Figure 3).

Highland Silver Lake Issues
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Historic loss of capacity in the lake
Increasing costs of treating drinking water supply
Shoreline erosion
Gully erosion
Sediment deposition from streams entering the lake
Pollutants
Low Dissolved Oxygen (DO)
Invasive species
Reduction in aquatic habitats
Increasing development surrounding the lake
Failing septic systems
Algae blooms and fish die-outs
Reduction in recreational opportunities
Public education of protecting the lake

Agricultural land issues
●
●
●
●
●
●
●
●
●
●
●
●
●

Excessive nutrient and sediment runoff
Lack of conservation tillage and soil protection practices
Lack of field borders
Roadside ditch erosion
Poor riparian corridor conditions and invasive species
Channelization
Streambank and channel erosion
Logjams
Failing septic systems
Loss of habitat
Stakeholder education of watershed issues
Need for strong partnerships
Need for funding
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Figure 3. The Highland Silver Lake watershed Project Areas 1) Highland Silver Lake and Surrounding Land 2)
Agricultural Land.
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Critical Areas and Site-Specific Projects
“Critical Areas” were identified at locations in the watershed where existing or potential future causes
and sources of pollutants or existing functions are significantly worse than other areas of the watershed,
OR there is significant potential for the area to make progress towards one or more of the plan’s goals.
The Critical Areas were identified using survey and stakeholder information, aerial and field
assessments, and U.S. Department of Agriculture (USDA) modeling.
Highland Silver Lake
o Critical Stream Reaches: Highly or moderately degraded stream reaches with high
channelization (0.1 miles)
o Critical Dredging Areas: Location of deposited sediment in need of immediate removal
(100,000 cubic feet)
o Critical Riparian Areas: Highly degraded riparian areas (0.5 miles)
o Critical Wetland Areas: Areas suitable for wetland restoration (4.6 acres)
o Critical Shoreline Areas: Highly eroded shoreline (6,350 feet)
Agricultural Land
o Critical Stream Reaches: Highly or moderately degraded stream reaches with high
channelization (21.2 miles)
o Critical Logjam Areas: Stream reaches with high susceptibility to logjams 19 sites)
o Critical Riparian Areas: Highly degraded riparian areas (3.8 miles)
o Critical Wetland Areas: Areas suitable for wetland restoration (10.8 acres)

Recommended Management Measures
Highland Silver Lake
o Dredging
o Installation of in-lake structure
o Streambank and gully restoration
o Shoreline stabilization
o Water quality improvement
o Installation of aquatic habitats
o Continue fish rearing
o Removal of invasive species and forest management
o Increased shoreline buffers
o Detention basins
o Public education
o Recreation promotion
Agricultural Land
o Cover Crops
o Nutrient management plans
o Grassed waterways and water and sediment control basins
o Adoption of conservation tillage practices
o Increased riparian corridor and field borders
17
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o
o
o
o
o

Roadway drainage ditch protection
Construction of agricultural ponds
Streambank and channel restoration
Removal of invasive species
Removal of logjams that negatively affect stream health

Measuring Success
Water quality monitoring may be conducted, as funding allows, on a three- to five-year cycle through
the year 2036. This may be done by the National Great Rivers Research and Education Center (NGRREC).
A set of Progress Report Cards is included in Appendix G, which includes milestones for short-term (one
to 10 years; 2021 to 2031), medium-term (10 to 20 years; 2031 to 2041), and long-term (20+ years;
2041+) timeframes. The report card can be used to identify and track plan implementation and
effectiveness. Checking in at appropriate milestones helps watershed partners make corrections and
ensure that progress is being made towards achieving the plan’s goals.

Information and Education Plan
Public outreach and educational activities are vital for supporting a healthier watershed. The
Information and Education component of this plan supports the cumulative actions of partners,
stakeholders, and the public across the watershed to accomplish its goals and objectives.
Making this watershed plan available to stakeholders, and informing them of its location and contents, is
a major component of the Information and Education Plan. To this end, the plan document is available
for download on the watershed plan website hosted by HeartLands Conservancy,
www.heartlandsconservancy.org/highlandsilverlake.
Recommended information and outreach activities include:
●

●

●

●

Watershed plan outreach
o Mail or e-mail Executive Summary of the watershed plan to key stakeholders.
o Final plan and recommendations on web page. Post progress updates.
o Press release announcing completed plan.
o Meetings of the watershed plan partners held twice a year, at six month intervals.
Possible larger annual meeting to include stakeholders and the public. Plan revision
considered at five-year intervals.
Agricultural BMP Workshop
o Take participants on a tour of BMPs in this area, such as farm enrolled in CRP or a water
and sediment control basin.
o Host a demonstration project event, such as a demonstration on grassed waterways.
o Provide information on possible funding opportunities
Shoreline BMP Workshop
o Take participants on a tour of BMPs in this area, such as shoreline stabilization, pond
and wetlands.
o Provide information on how residents can help protect the health of Highland Silver
Lake.
Field Days
o Organize stream and lake cleanup volunteer opportunities.
o Promote volunteer field days through media, social media, and community groups.
18
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Invasive species removal days.
Coordinate with local governments to host activities like stream and lake cleanup or
habitat restoration activities.
o Host at least one Illinois Riverwatch event to train volunteers in data collection and
water quality monitoring.
Educational signs
o Mark watershed boundaries with signs.
o Post signs about the native vegetation plots surrounding Highland Silver Lake.
o Post signs near fields using various agricultural best management practices.
Watershed protection awareness efforts
o Develop messaging based on goals in the watershed plan and disseminate the message
using media, social media, collateral (e.g. pencils, bumper stickers, temporary tattoos),
and other materials.
o Host a booth with materials about the plan, water quality, stormwater management,
and BMPs at public events, such as county fairs, environmental festivals, etc.
o Coordinate with engineering firms to host professional development opportunities.
o Develop an educational brochure to be included in water bills and/or mailed to water
customers.
o Develop seasonal programming and events to encourage outdoor recreation on land
and water.
o Partner with public health agencies to promote the physical and mental health benefits
of outdoor recreation.
o
o

●

●
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SECTION 1: INTRODUCTION
Simply stated, a “watershed” is the area of land that drains into a common waterbody, such as a creek
or river. It can be thought of as a large bathtub: when a drop of water hits anywhere in the tub, it
eventually finds its way to the drain (the lowest point). The rim of the bathtub is like the watershed
boundary—any drop falling outside it will not reach the drain. On land, a watershed boundary is
determined by topography, and it includes surface water bodies (e.g., streams, rivers, lakes, reservoirs,
and wetlands), groundwater (e.g., aquifers and groundwater basins), and the surrounding landscape.
The Highland Silver Lake watershed is an area in eastern Madison County and western Bond County that
drains to Highland Silver Lake (Figure 1). Precipitation falling in the watershed collects sediment and
nutrients from agricultural land and deposits them in the watershed streams and more importantly
Highland Silver Lake. The excessive sediment and nutrient concentrations have resulted in significant
capacity loss of Highland Silver Lake, the drinking water source for the City of Highland and Village of
Grantfork, and the listing of Highland Silver Lake on the IEPA 303(d) list of impaired waters for several
successive years.
The City of Highland took action to address the water quality issues identified in the IEPA 303(d) list of
impairments. A watershed plan, developed in 2011 by consulting firm HDR, began the process of
identifying the sources of impairments and outlining potential solutions. That plan laid the foundation
for securing funds for the implementation of best management practices (BMPs) through an Illinois EPA
319 water quality grant. Watershed conditions have changed in the ten years since that plan was
developed, and it is time once again to examine water quality impairments in the watershed and
identify BMPs to improve water quality.
A watershed plan is a strategy for managing watershed resources on public property, as well as
providing a platform to encourage other watershed stakeholders (e.g., landowners, residents,
businesses, developers, and non-profits) to participate. The plan is not regulatory, meaning it does not
become law. The intent is to encourage voluntary improvements to stormwater management and water
quality in the watershed.
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Figure 4. The Highland Silver Lake watershed, containing all or portions of two HUC12 subwatersheds, four
municipalities, and six townships.

22

Highland Silver Lake Watershed Plan - Final

Highland Silver Lake Watershed
The Highland Silver Lake watershed is in southwestern Illinois in the eastern portion of Madison County
and western portion of Bond County. The watershed drains 5% of Madison County and 3% of Bond
County. The watershed’s 98 miles of streams drain roughly 31,000 acres of land. Agricultural land makes
up 83% of land cover with most of that land in row crop farming, deciduous forest covers 7.5%, and
urban land makes up another 7%. All or portions of six townships, four municipalities, and two counties
are located within the watershed and approximately 1,415 people call the watershed home.
Highland Silver Lake is a 550-acre reservoir located at the outlet of the watershed. The lake provides
drinking water for the residents of City of Highland and Village of Grantfork while also acting as
recreational area for the public. The importance of Highland Silver Lake and the creeks and streams
delivering water to the lake, mainly East Fork Silver Creek and Little Silver Creek, has led to numerous
studies and projects conducted throughout the watershed to protect and improve the health of not only
the lake but also the watershed. Although these efforts have improved the health Highland Silver Lake
watershed, Highland Silver Lake remains on the Illinois Section 303(d) list of impaired waters.

Purpose
The purpose of the Highland Silver Lake Watershed Plan is to promote a healthy, functioning watershed
that seeks to improve surface water quality of lakes and streams- especially Highland Silver Lake and
East Fork Silver Creek- restore soil quality for the vast farmland draining to Highland Silver Lake, expand
and protect natural ecosystems, and stabilize the lakes, streams, and creeks throughout the watershed.
The plan follows the nine essential elements developed by the United States Environment Protection
Agency (USEPA) which are required for a successful watershed plan. These elements are grouped into
two land use categories, 1) agricultural land that makes up most of the watershed and 2) Highland Silver
Lake and surrounding land. By organizing the causes of pollution, pollutant loads, and BMPs into these
two categories, stakeholders will be able to easily determine how to best improve their properties.
United States Environmental Protection Agency Nine Elements
The USEPA outlines nine elements that are essential to a successful watershed plan. While these
elements can be adapted as needed to support each individual plan, the watershed plan for Highland
Silver Lake follows these nine elements as outlined below. Additionally, included in this document are
locations of site-specific management projects that identify potential areas of BMP implementation,
based on assessment by the Watershed Planning Committee (Section 5).
1) Identification of the causes/sources of pollution that need to be controlled to achieve the
pollutant load reductions estimated in the watershed plan;
2) Estimate pollutant load reductions expected following implementation of the management
measures under element 3 below;
3) Description of the BMPs (non-point source management measures) that are expected to be
implemented to achieve the load reductions estimated under element 2 above and an
identification of the critical areas in which those measures will be needed to implement;
4) Estimate of the amounts of technical and financial assistance needed, associated costs, and/or
the source and authorities that will be relied upon, to implement the plan;
5) Public information/education component that will be implemented to enhance public
understanding of the project and encourage early and continued participation in selecting,
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6)
7)
8)

9)

designing, and implementing/maintaining non-point source management measures that will be
implemented;
Schedule for implementing the activities and non-point source management measures identified
in this plan that is reasonably expeditious;
Description of interim, measurable milestones for determining whether non-point source
management measures or other control actions are being implemented;
Set of environmental or administrative criteria that can be used to determine whether loading
reductions are being achieved over time and substantial progress is being made towards
attaining water quality standards;
Monitoring component to evaluate the effectiveness of the implementation efforts over time.

Illinois Environmental Protection Agency Nonpoint Source Pollution Program
The Illinois Nonpoint Source Pollution (NPS) Management Program is a road map for Illinois’ NPS
pollution control activities, and guides the implementation of the activities and projects supported by
Section 319(h) grant funds and other NPS control activities in Illinois
The Program includes a summary of Illinois’ water resources, the sources and impacts of NPS pollution,
and an outline of Illinois’ approach to control NPS pollution to protect and improve those waters. The
approach includes recommendations for state-wide and watershed-scale work.
Madison County Stormwater Plan
The Madison County Stormwater Plan is the overall framework for stormwater management in the
county, which guides regulations, identifies flood and water quality problems, establishes BMPs, and
prioritizes projects. The Highland Silver Lake watershed is one of 10 watersheds located in the county.
Although this project is funded by the City of Highland, the watershed planning team will seek to get this
watershed plan adopted into the Madison County Stormwater Plan. Direction and approval for the
Stormwater Plan comes from the Madison County Stormwater Commission, whose members include
County Board members and municipal representatives.
The Madison County Stormwater Plan also references stormwater runoff, which is transported through
Municipal Separate Storm Sewer Systems (MS4s). Madison County acts as the Coordinator for the MS4
Co-Permittee Group that consists of 26 communities, including Marine Township and Madison County.
The group works together to help the individual communities and townships meet the six minimum
control measures of their ILR40 permits.
The minimum requirements are: 1) public education and outreach, 2) public participation/involvement,
3) illicit discharge detection and elimination, 4) construction site runoff control, 5) post-construction
runoff control, and 6) pollution prevention/good housekeeping. Madison County’s MS4 activities in 2020
included technical training, outreach at public events, and hazardous waste collection.
Authority
The State of Illinois Counties Code (55 ILCS 5/) gives counties the authority to adopt and enforce
floodplain regulations that apply to all buildings, structures, construction, excavation, and fill in the
floodplain. The Counties Code also allows “management and mitigation of the effects of urbanization on
stormwater drainage” in Madison County and eight other counties (55/ILCS 5/5-1062.2).
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(55/ILCS 5/5-1062.2) Stormwater management. The purpose of this Section shall be achieved by:
(1)
(2)
(3)

Consolidating the existing stormwater management framework into a united, countywide
structure.
Setting minimum standards for floodplain and stormwater management.
Preparing a countywide plan for the management of natural and man-made
drainageways. The countywide plan may incorporate watershed plans.

The Section also allows the establishment of a stormwater management planning committee, whose
principal duties “shall be to develop a stormwater management plan for presentation to and approval
by the county board, and to direct the plan's implementation and revision.” The Madison County
Stormwater Commission fulfills this role. The stormwater plan it creates must be reviewed by the Illinois
Department of Resources Office of Water Resources (IDNR-OWR), and can include elements such as
rules for floodplain and stormwater management, fees or taxes from new development, and incentives
for using green infrastructure and other approved drainage structures. Illinois municipalities also have
the authority to adopt stormwater plans (65 ILCS/ Art 11 prec Div 110 – Flood Control and Drainage).
Watershed Data Collection and Analysis
A Watershed Resource Inventory (Appendix A) was developed by HeartLands Conservancy and Andreas
Consulting Services, which reviews the existing conditions within the watershed. The inventory
documents existing conditions in the streams and lakes in the watershed including channelization,
erosion, riparian area condition, soil types, demographics, land use/land cover, and climate. Existing
pollutant loads of nitrogen, phosphorus, and sediment are estimated from existing land uses using the
STEPL from the USEPA. A bathymetric survey was also completed by the Illinois State Water Survey to
determine the capacity of Highland Silver Lake and it will be used to compare to the pollutant load
analysis report. Unique to this watershed, numerous past reports have been conducted on the
watershed. Information from these reports were also included in the updated watershed plan.
Aerial assessment of stream and riparian conditions
The previous Highland Silver Lake watershed plan developed by HDR outlined stream buffer
conditions, bank erosion, and logjams on streams throughout the watershed as well as shoreline
conditions on Highland Silver Lake. Measurements for these conditions were taken in 2005. To
determine where changes have occurred in the past 16 years, aerial assessment of the streams
and visual assessment of the shoreline conditions were conducted by Andreas Consulting
Service. To gather stream conditions, ACS used drone flights to capture video of the main
streams in the watershed. Shoreline conditions were assessed from a boat with the City of
Highland Natural Resource Manager. ACS viewed the video to assess streambank erosion,
degree of channelization, condition of the riparian area, and streambed erosion. ACS and HLC
compared the conditions of the streams in 2021 to conditions in 2005 to determine areas of
concern.
Delineation of subwatersheds
The watershed contains four subwatersheds, or hydrologic units (HUCs), called HUC12s. To
provide more detailed analysis and recommendations for the watershed, the HUC12s were
further divided into 49 even smaller HUC14 subwatersheds. HeartLands Conservancy used USGS
methodology for defining watersheds in the Watershed Boundary Dataset (WBD), a component
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of the National Hydrography Dataset (NHD). Throughout this plan, the term “subwatershed”
refers to the HUC14 subwatershed level.
Bathymetric Survey
In May 2021, the Illinois State Water Survey completed a bathymetric survey of the original
transect lines in Highland Silver Lake which were established in the previous surveys completed
in 1981, 1984, and 1999. This bathymetric survey provides a determination of the current
capacity of the reservoir and an estimate of the total sediment deposition over the specific time
intervals.
Data from 11 historic transect lines and one new transect line were used to develop the survey
with three of the northern most historic lines inaccessible due to shallow water conditions.
Depths were measured with acoustic depth sounding equipment and for areas of the lake where
depth were insufficient to allow the use of the sounder, a graduated sounding pole with a
sediment boot was used.
Analysis of the survey concluded the capacity of the lake has decreased from the original 7,322
acre-feet to 5,075 ac-ft in 2021 or a 31.7% reduction. This equates to a reduction of 732 million
gallons of water that could be used for drinking water. The sedimentation rates from 1999-2021
was 34 acre-feet annually which is a decrease from 51 acre-feet annually from 1962-1981.
See Appendix H for the full bathymetric survey report.
Historic Reports and Projects
There have been several reports completed analyzing the health of the watershed,
sedimentation in Highland Silver Lake, and a previous watershed plan. The list of past reports
and project includes Highland Silver Lake Rural Clean Water Program in 1987, Highland Silver
Lake Total Maximum Daily Load Report in 2006, Phase 1 Diagnostic/Feasibility Study of Highland
Silver Lake in 2008, Water Quality and Community Capacity in Silver Creek Watershed in 2010,
and the Watershed Plan for Highland Silver Lake Watershed in 2011.
The Geographic Data Base and Watershed Modeling for Evaluation of the Rural Clean Water
Program in the Highland Silver Lake Watershed completed in 1987 to determine the
effectiveness of BMPs in the areas with water quality problems and to project the possible
impacts of future implementation of BMPs. The study looked at the effectiveness of both nonstructural BMPs, including cover crops, cropland protection systems, and conservation tillage
systems, and structure BMPs, including grassed waterways, sediment basins, and diversion
structures. The report concluded nonstructural BMPs were more effective in reducing pollutant
loads including sediment and amount of nutrients in the sediment but structural BMPs were
more effective at reducing peak discharge. It also concluded that any fertilizer management
BMP needs to be applied on most of the croplands for it to be effective at reducing loading and
nutrient concentrations.
The Highland Silver Lake Total Maximum Daily Load Report completed in 2006 analyzed the
impairments which caused the lake to be on the Illinois 303(d), determined potential sources of
impairments, establishes total maximum daily (TMDL) loads for the impairments, and
recommends practices to meet the TMDL. The report determined the cause of impairment are
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manganese, total phosphorus, dissolved oxygen, Aldrin, and chlordane. Total phosphorus was
the only TMDL set in the report because the reduction in total phosphorus will reduce the
amount of the remaining impairments. The TMDL for total phosphorus was established at a 90%
reduction of the existing loads. To achieve this reduction, the report recommends installing
BMPs including, restricting livestock access, conservation buffers, shoreline protection,
sediment control structures, conservation tillage, and in-lake structures.
A Phase 1 Diagnostic/Feasibility Study was completed in 2008 by HDR and CWI to assess the lake
and develop a lake management plan. The study analyzed existing lake conditions, areas of
concern, and sources of sediment and nutrients entering the lake. The study provided lake
management objectives including reducing the amount of sediment, remove accumulated
sediment, improve water quality, stabilize shoreline areas, and enhance fish populations and
provided restoration alternatives including, in-lake structures, sediment removal, aeration
systems, shoreline stabilization, and fisheries management.
Southern Illinois University-Carbondale, Illinois State University, and University of Minnesota
completed a Water Quality and Community Capacity in Silver Creek Watershed which includes
the Highland Silver Lake watershed. The project gathered data through interviews, focus groups,
and mail surveys with stakeholders throughout the Highland Silver Lake watershed. The
responses from residents and stakeholders showed the need for continued efforts to promote
conservation practices and educating landowners how their everyday decisions can help protect
the watershed. The report concluded that education, outreach, and community partnerships
need to improve on a watershed scale to improve water quality.
In 2011, HDR completed a watershed-based management plan for the Highland Silver Lake
watershed. The plan, like this updated watershed-based plan, uses the USEPA nine components
of a watershed plan and analyzes water quality issues, and establishes long-term goals,
objectives to meet the goals, funding opportunities, and education and outreach programs. The
goals the plan identified include improved water quality, reduced sediment and nutrient loads,
removal of Highland Silver Lake from IEPA 303(d) List, improved drinking water source,
improved recreational opportunities, environmental stewardship, and protection of natural
areas. The plan also recommends various best management practices to meet the goals,
including soil conservation practices, stream protection and restoration, lake protection and
restoration, and community outreach activities.
In 2016, Berrini & Associates completed an updated Evaluation of Highland Silver Lake to
determine action items to improve the health of Highland Silver Lake. Their report concluded
the water quality of the lake continues to be a concern with poor water clarity (as measured by
Secchi disks that were obscured at depths less than 1 foot) during summer months due to
sediment and algal growth. It also reported phosphorus level remain elevated due to runoff
from agricultural fields, and sediment bars are beginning to form in the northern portion of the
lake, helping trap sediment from being transported to the southern portion of the lake. The
report listed several items needing adoption immediately. Some of these recommendations
were completed between 2018-2021 through an Illinois EPA 319 Grant, including restoring and
protecting the eroded peninsula north of I-70 and stabilizing gully erosion near lake. Several
projects from the Berrini study still need to be implemented, such as dredging 80,000 cubic
yards of sediment, developing a monitoring plan for tributaries, and increasing cover crop
adoption.
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In 2018-2021 the City of Highland, in partnership with HeartLands Conservancy, received an
Illinois EPA 319 non-point source pollution grant for the Highland Silver Lake watershed. This
grant provided funding for 21 projects in the watershed and resulted in substantial reduction in
sediment, nitrogen, and phosphorus runoff. Figure 5 shows the location of each of these
projects and Table 1 provides the amount of BMPs installed and pollution reduced.
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Figure 5: Past project locations in Highland Silver Lake watershed
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Table 1: Completed Projects in Highland Silver Lake watershed
Project type & Contract #
Water and Sediment Control Basin
1
2
6
7
8
15
17
20
WASCOB Total
Grassed Waterways
3
4
5
6
7
8
9
11
16
18
20
Grassed Waterways Total
Grade Stabilization Structure
3
6
8
11
16
20
Grade Stabilization Structure Total

Size of project

Size units

P load reduction
(lbs/yr)

N load reduction
(lbs/yr)

Sediment load
reduction (t/yr)

3,192
800
1,250
858
3,110
1,510
5,250
1,840
17,810

Linear feet
Linear feet
Linear feet
Linear feet
Linear feet
Linear feet
Linear feet
Linear feet
Linear feet

102
28
204
62
42
8
40
24
510

53
54
408
123
84
16
80
48
866

217
20
281
48
131
32
136
47
912

3
0.5
0.8
0.6
0.8
0.1
1.5
1.7
3.5
3.4
1.1
17

Acres
Acres
Acres
Acres
Acres
Acres
Acres
Acres
Acres
Acres
Acres
Acres

780
74
74

1,454
140
140

456
53
53

*Included in WASCOB
*Included in WASCOB

*Included in WASCOB
*Included in WASCOB

*Included in WASCOB
*Included in WASCOB

6
119
121
200
304
120
1,798

13
227
233
400
608
240
3,455

6
85
98
360
417
120
1,648

1
1
1
1
3
1
8

Structure
Structure
Structure
Structure
Structure
Structure
Structure

43

80

27

*Included in WASCOB
*Included in WASCOB

*Included in WASCOB
*Included in WASCOB

*Included in WASCOB
*Included in WASCOB

*Included in GW
*Included in GW
5
48

*Included in GW
*Included in GW
10
90

*Included in GW
*Included in GW
5
32
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Project type & Contract #
Stream/Channel Stabilization
3
21
22
Stream/Channel Stabilization Total
Diversion Channel
4
8
Diversion Channel Total
Conservation Cover
7
Conservation Cover Total
Pond
10
12
Pond Total
Wetland Restoration
13
Wetland Restoration Total
Shoreline Stabilization
14
Shoreline Stabilization Total
Woodland Improvement
19
Woodland Improvement
OVERALL TOTAL

Size of project

Size units

P load reduction
(lbs/yr)

N load reduction
(lbs/yr)

Sediment load
reduction (t/yr)

800
1,512
700
3,012

Linear feet
Linear feet
Linear feet
Linear feet

*Included in GW
87
42
129

*Included in GW
173
83
256

*Included in GW
87
42
129

1,400
1,000
2,400

Linear feet
Linear feet
Linear feet

*Included in GW
57
57

*Included in GW
106
106

*Included in GW
38
38

17.03
17.03

Acres
Acres

*Included in WASCOB

*Included in WASCOB

*Included in WASCOB

1
1
2

Pond
Pond
Pond

81
11
92

97
21
118

111
54
165

1
1

Acre
Acre

11
11

21
21

64
64

2,035
2,035

Linear feet
Linear feet

120
120

240
240

120
120

20
20

Acres
Acres

29
29
2,794

59
59
5,211

24
24
3,132
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Stakeholder Engagement
Early on and throughout the planning process, the planning team engaged with 25 individuals who
reside in the watershed. Interviews were conducted with stakeholders including townships,
municipalities, and County Board members. In small group meetings, attendees provided locations of
flooding and gave detailed input on stormwater issues in the watershed. Open Houses were scheduled
to gather input and get feedback from the general public but due to the COVID-19 pandemic (20202021) had to be canceled.
Municipalities were asked about their drinking water source(s), wastewater treatment system(s), and
issues such as erosion, siltation, and water quality. Other stakeholders were asked about these issues in
their jurisdiction or on their property. A table summarizing the input from municipalities can be found in
Appendix A (Watershed Resource Inventory). Stakeholder input helped to shape the Critical Area
locations and the Information and Outreach section of the plan. Some of the issues identified during
outreach include siltation of Silver Lake and its potential effects on drinking water supply, erosion of
cropland and streambanks, flooding, logjams, and excessive moss and algae in waterbodies.
Community Survey
A Community Survey for the Highland Silver Lake watershed was developed so that watershed
residents to provide information about issues on their property and provide feedback on which
type of best management practices they are interested in implementing. The survey was shared
at stakeholder meetings, posted on the City of Highland and Village of Grantfork websites, and
broadcast on social media sites. A total of seven responses were received. The results revealed
some locations of erosion on agricultural land and potential BMP sites (Appendix B).
Key Issue Identification and Goal Setting
Using the results of the stakeholder outreach process, the project team identified the key issues—such
as excessive sediment deposited in Highland Silver Lake—in the watershed. As the key issues evolved,
common themes emerged, and the project team was able to develop overarching goals and objectives
for the watershed.
Critical Areas Identification
The project team used information gathered from municipalities, townships, the county, individual
property owners, and a variety of technical and spatial data resources and modeling to determine the
locations of Critical Areas in the watershed. A “Critical Area” is a location in the watershed where
existing or potential future causes and sources of pollutants are significantly worse than other areas, or
there is significant potential to make progress towards watershed plan goals.
Management Measures and Targets
Based on the Watershed Resource Inventory and input from stakeholders and the public, management
measures and targets were identified. Management Measures and Targets are divided into the two
categories: measures and targets for Highland Silver Lake including land surrounding the lake and
measures and targets for agricultural land throughout the watershed. These management measures will
include specific Best Management Practices (BMPs) for prevention, remediation, restoration, and
maintenance for each category. Pollutant load reduction and other benefits, approximate costs, and a
schedule for implementation is provided for BMPs in each category. Sources of financial and technical
support are also identified, and measures of success and milestones are established to monitor the
ongoing progress of the plan.
32

Highland Silver Lake Watershed Plan - Final

Spreadsheet Tool for Estimating Pollutant Loads (STEPL)
The project team used the STEPL tool, which uses land cover, precipitation, and elevation data to
estimate nitrogen, phosphorus, and sediment runoff from specific drainage areas. The tool
created estimates for current land use conditions and future land cover scenarios incorporating
Management Measures. These numbers were used to set targets for pollutant load reduction in
the watershed.
Agricultural Conservation Planning Framework (ACPF)
HeartLands Conservancy used the Agricultural Conservation Planning Framework (ACPF), a set of
Geographic Information System (GIS) tools developed by the USDA to identify locations where
certain BMPs (e.g., terraces, grassed waterways) would be well-suited. The ACPF uses
topographic data (i.e., LiDAR) to create maps of drainage pathways across agricultural land. These
drainage pathways are used alongside land cover, rainfall, and soils data to create usable maps
within the watershed.
Implementation Plan
For each Management Measure, an implementation schedule was developed. Partners in the watershed
plan can monitor progress and effectiveness using progress report cards (Appendix G).
Water quality monitoring
Water quality monitoring data was collected for the watershed (from ISGS, IEPA, and other sources),
and a monitoring plan was created (Appendix F).
City of Highland Review
The draft plan was submitted to the City of Highland for their review. All questions and comments made
by their staff were addressed and the plan was updated to meeting their requirements. The final plan
was then submitted for their final approval and adoption.
Illinois Environmental Protection Agency Review
A draft of the plan will be reviewed by the Illinois Environmental Protection Agency Bureau of Water
Division. Any comments or recommendations provided by the Division will be addressed before the plan
is submitted for final approval. If no further comments are made, the plan is approved and added the
IEPA website.
Integration into Madison County Stormwater Management Plan
Upon the approval by the City of Highland and the Illinois EPA, the plan will be submitted to Madison
County to be adopted as a part of the Madison County Stormwater Management Plan.
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SECTION 2: GOALS, OBJECTIVES, AND TARGETS
Goals and Objectives
A set of long-term goals and objectives were developed to address the challenges and issues associated
with maintaining a healthy, functioning watershed (Table 2). These goals address the issues identified in
the Watershed Resources Inventory, Community Survey, and input from residents, landowners,
businesses, and government officials. Each goal and objective align with a challenge/issue to be
addressed, a set of recommended Best Management Practices (BMPs), organizations implementing
those BMPs, specific and general projects using those BMPS, and ranking of the priority of the
recommended BMPs.
Table 2. Summary of goals and objectives of the Watershed Plan. See goals on the following pages for
additional details.
Goals

Remove and Reduce
Sediment Deposited in
Highland Silver Lake

Improve Surface Water
Quality

Promote
Environmentally
Sustainable Agricultural
Practices

Objectives
● 30% reduction of sediment 2037.
● Dredge 100,000 cubic yards of sediment from northern portion of lake.
● Installation of in-lake structure(s).
● Installation of shoreline stabilization on 6,325 feet of Critical Shoreline Area.
● Stabilize streams and gullies surrounding Highland Silver Lake.
● Continue forest management and native tree planting surrounding Highland Silver Lake.
● Monitor tributaries to Highland Silver Lake to measure sediment deposition yearly.
● Remove Highland Silver Lake from Illinois 303(d) List.
● 30% reduction in sediment by 2037.
● 45% reduction in phosphorus by 2037.
● 45% reduction in nitrogen by 2037.
● Develop strategy to reduce phosphorus levels to less than 1,871 kg/year per TMDL report.
● Maintain dissolved oxygen levels above standard minimums in Highland Silver Lake to
prevent harmful algal blooms.
● Install streambank practices on 17,694 feet of Critical Stream Reaches to stabilize channel
banks,
● Stabilize 21 miles of channelized streams and reconnect to the floodplain.
● Remove all Critical Logjam Areas that negatively affect stream health
● Promote rural roadside ditch maintenance strategies to prevent gully erosion.
● Create a strategy to improve the assessment and maintenance of private sewage systems
for correct functioning.
● Expand and increase frequency of water quality monitoring throughout the watershed to
identify trends and evaluate the success of best management practices.
● Encourage use of cover crops on all agricultural fields.
● Promote the benefits and increase adoption of conservation tillage.
● Perform gully erosion surveys.
● Promote the benefit of Highland Silver Lake being labeled an NRCS priority watershed for
implementing agricultural best management practices.
● Increase riparian buffers near creeks, streams, and field borders.
● Conserve sensitive lands, such as highly erodible areas, by taking them out of crop
production.
● Increase the acreage of forest and native grassland through ecological restoration.
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Support Healthy Fish
and Wildlife Habitat and
Recreation

Develop Organizational
Frameworks

Conduct Education and
Outreach

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Promote healthy ecosystems within lake, streams, and riparian areas.
Monitor fish and aquatic macroinvertebrate communities.
Identify and protect key natural features and wildlife corridors.
Prioritize “green” or natural systems-based stormwater management approaches.
Create an invasive species removal strategy.
Install artificial aquatic habitats for fish breeding.
Create and adopt a riparian buffer ordinance.

Install riffles to stabilize streams and improve aquatic habitat.

Continue success of past projects and reports.
Activate a network of partners to implement the plan.
Encourage government entities to assist stakeholders with watershed management.
Leverage funding from a variety of sources to implement the plan.
Identify volunteers to help expand monitoring program.
Continue promotion of benefits of Highland Silver Lake.
Connect watershed stakeholders to decision-makers and experts.
Offer opportunities for public education and participation in watershed matters.
Develop public recognition programs focused on the watershed plan’s goals.
Increase awareness of consequences of poor water quality in Highland Silver Lake.
Showcase BMPs, such as grassed waterways to help residents and landowners
understand the design and benefits.
● Install educational signs promoting healthy habitats and recreational opportunities.
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GOAL 1: REMOVE AND REDUCE AMOUNT OF SEDIMENT DEPOSITED IN
HIGHLAND SILVER LAKE
Reduce the amount of sediment deposited into Highland Silver Lake, to ensure the long-term drinking
water storage and recreational capacity of the lake .
Sediment Reduction Objectives:
1.1 Achieve a 30% reduction in sediment from the watershed by 2037. This is lower than the
recommended TMDL report but achievable for the watershed plan timeframe.
1.2 Dredge approximately 100,000 cubic yards of sediment from a 20-acre area in the northern
portion of Highland Silver Lake (i.e., an average of 3 feet of sediment over 20 acres).
1.3 Install at least one in-lake structure in the northern portion of Highland Silver Lake to control
and capture sediment and nutrients and prevent the transport of pollutants to the
remainder of the lake.
1.4 Install rock riprap or other shoreline stabilization practices on all Critical Shoreline Areas,
which total 6,325 feet.
1.5 Install Best Management Practices, such as riffles, to control erosion of tributary streams
and formation of gullies in areas that drain to Highland Silver Lake.
1.6 Continue forest management practices around Silver Lake that use native trees and plants
and remove invasive species.
1.7 Monitor major tributaries to Highland Silver Lake to develop accurate annual sediment load
measurements.
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GOAL 2: IMPROVE SURFACE WATER QUALITY
Improve surface water quality in the watershed, so that Highland Silver Lake and tributaries can be
safely used by residents, and remove Highland Silver Lake from the IEPA 303(d) list of impaired
waters.
Highland Silver Lake has been listed on the 2018 IEPA 303(d) list of impaired waters. The causes of
impairment for Highland Silver Lake includes chlordane, total suspended solids (TSS), mercury, and
phosphorus. The source of impairment for Highland Silver Lake includes atmospheric deposition – toxics,
littoral/shore area modifications, unknown sources, and crop production.
Surface Water Quality Improvement Objectives:
2.1 Decrease overall pollutant loading to Highland Silver Lake to levels that ultimately remove
the lake from the Illinois EPA 303(d) list of impaired water and minimize drinking water
treatment costs.
2.2 Achieve a 30% reduction in sediment from the watershed by 2037.
2.3 Achieve a 45% reduction in phosphorus from the watershed by 2037, which aligns with the
Illinois Nutrient Loss Reduction Strategy.
2.4 Achieve a 45% reduction in nitrogen from the watershed by 2037, which aligns with the
Illinois Nutrient Loss Reduction Strategy.
2.5 Develop a strategy to reduce the phosphorus load to Highland Silver Lake below 1,871
kg/year or a 90% reduction to meet TMDL report.
2.6 Maintain dissolved oxygen levels above minimum standards in Highland Silver Lake to
prevent harmful algal blooms.
2.7 Install streambank stabilization practices on 17,694 feet of Critical Stream Reaches to
stabilize channel banks.
2.8 Restore natural stream flow for 21 miles of degraded streams and reconnect to the
floodplain.
2.9 Remove all Critical Logjam Areas that negatively affect stream health.
2.10 Promote rural roadside maintenance techniques which prevent excessive gully erosion,
such as installing properly shaped, well-vegetated ditches where necessary.
2.11 Create and implement a strategy to improve the assessment and maintenance of private
sewage systems to ensure proper function.
2.12 Expand and increase the frequency of water quality monitoring throughout the watershed
to identify trends and evaluate the success of best management practices.
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GOAL 3: PROMOTE ENVIRONMENTALLY SUSTAINABLE AGRICULTURAL
PRACTICES
Promote sustainable agricultural practices that protect the valuable soils on agricultural fields, reduce
nutrient runoff, and support native habitat.
Promote sustainable agricultural practice objectives:
3.1 Continue to encourage the adoption of cover crops on all agricultural fields to eliminate
bare soils, which are prone to erosion.
3.2 Continue to encourage and promote the benefits of conservation tillage (i.e., no-till) on all
agricultural fields to increase soil health and reduce nutrient runoff.
3.3 Perform gully erosion surveys to document current and changing conditions and track
potential problem areas.
3.4 Promote the benefit of Highland Silver Lake watershed’s designation as an NRCS priority
watershed for drinking water source protection. This designation requires 10% of local
Environmental Quality Incentives Program (EQIP) through NRCS funding to be spent
throughout the watershed, which can provide assistance to agricultural producers.
3.5 Increase native riparian (i.e., the vegetated area next to a stream or waterbody) buffers and
remove invasive plant species surrounding all streams, creeks, drainage ways, and field
borders to slow and filter runoff and increase beneficial habitat.
3.6 Conserve sensitive and unproductive lands by taking them out of crop production. These
lands include cropland on steep slopes and riparian areas.
3.7 Increase the acreage of forest and native grassland in the watershed to create habitat
connectivity through ecological restoration and land conservation practices.
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GOAL 4: SUPPORT HEALTHY FISH AND WILDLIFE HABITAT AND RECREATION
Improve and protect habitat in Highland Silver Lake, streams, and water bodies to promote
biodiversity and recreation.
Support Healthy Fish and Wildlife Habitat and Recreation Objectives:
4.1 Promote healthy ecosystems within streams and riparian areas to provide habitat for a wide
variety of native fish, invertebrate, plant, and animal species.
4.2 Expand and increase the frequency of monitoring fish and aquatic macroinvertebrate
communities alongside water quality data to assess suitability of habitat.
4.3 Identify and protect key natural features and corridors for wildlife, including wetlands,
forest, and grasslands, to prevent the loss or degradation of fish and wildlife habitat.
4.4 Prioritize “green” or natural systems-based stormwater management approaches.

4.5 Create a strategy to remove invasive species within the watershed and educate landowners
about invasive species and how to safely remove them.
4.6 Adopt a riparian buffer ordinance surrounding all major waterways to increase habitat and
reduce and filter runoff.
4.7 Install rock riffles to stabilize stream channels and improve aquatic species and fish habitat
4.8 Installation of additional fish rearing ponds to enhance the fisheries in the lake and
surrounding streams.

GOAL 5: DEVELOP ORGANIZATIONAL FRAMEWORKS TO IMPLEMENT
WATERSHED GOALS
Facilitate partnerships with stakeholders and leverage resources to implement the watershed plan.
Develop Organizational Framework Objectives:
5.1 Continue the success of past projects including continued updates of watershed plan and
evaluation reports of Highland Silver Lake and the Watershed.
5.2 Activate a network of partners dedicated to implementing the watershed plan and other
water quality and stormwater management issues throughout the watershed.
5.3 Encourage additional government entities, such as townships and the Village of Grantfork,
to assist stakeholders with watershed management.
5.4 Leverage funding from a greater diversity of sources to implement the watershed plan.
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GOAL 6: CONDUCT EDUCATION AND OUTREACH
Promote public awareness, understanding, and stewardship of the watershed and the watershed
plan.
Conduct Education and Outreach Objectives:
6.1 Identify volunteers to expand the water quality and aquatic species monitoring program.
6.2 Continue promotion of the health and recreational benefits of Highland Silver Lake.
6.3 Connect watershed residents and farmers to decision-makers and experts with knowledge
about water quality and erosion issues and solutions.
6.4 Offer effective opportunities for public education, training, and participation in watershed
matters, including information-based resources and demonstration projects.
6.5 Develop a public recognition program focused on the watershed plan’s goals.
6.6 Increase awareness of the consequences of poor water quality in Highland Silver Lake
including increased drinking water costs.
6.7 Showcase best management practices (BMPs), especially grassed waterways and water and
sediment control basins, to show how to properly design, install, and maintain these
practices.
6.8 Install educational signs promoting healthy habitats and recreational opportunities
throughout Highland Silver Lake Park and surrounding Highland Silver Lake.

Watershed Impairment Reduction Targets
Impairment Reduction Targets enables calculations to be made about how implementation of
Management Measures can be expected to reduce watershed impairments over time. The Impairment
Reduction Targets for this watershed plan are based on the Illinois Nutrient Loss Reduction Strategy,
published by IEPA in 2015. The strategy describes a comprehensive suite of BMPs for reducing nutrient
loads from wastewater treatment plants and urban and agricultural runoff. Its targets are a 25%
reduction in phosphorus and a 15% reduction in nitrogen by 2035, with an eventual target of 45%
reduction for both nutrients. This watershed plan adds a target of a 30% reduction of sediment (Table
3). As this plan was completed in 2021, a longer time horizon of 2037 is needed to meet the targets.
Additional watershed-wide impairment reduction targets were established for dissolved oxygen and
habitat degradation.
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Table 3. Watershed-wide impairment reduction targets, their basis, and reductions from Critical Areas and other
areas recommended.
Impairment: Cause of
Impairment

Water Quality/Aquatic Life:
Phosphorus

Basis for Impairment

793,577 lbs/year of
phosphorus loading, based on
STEPL model

Reduction Target

45% or 357,110 lbs/year reduction in phosphorus
loading by 2037, based on the Illinois Nutrient
Loss Reduction Strategy (2015)

TOTAL

Water Quality/Aquatic Life:
Sediment

69,665 tons/year of sediment
loading, based on STEPL
model

30% or 20,899 tons/year reduction in sediment
loading by 2037, based on estimated impacts of
proposed BMPs.

674,515 lbs/year of nitrogen
loading, based on STEPL
model

45% or 303,532 lbs/year reduction in nitrogen
loading by 2037, based on the Illinois Nutrient
Loss Reduction Strategy

TOTAL

Water Quality/Aquatic Life:
Nitrogen

TOTAL

Water Quality/Aquatic Life:
Dissolved Oxygen

Reduction from Critical Areas and other areas
3,371 lbs/year reduction from Critical Stream Reaches
1,225 lbs/year reduction from Critical Riparian Areas
19.6 lbs/year reduction from Critical Wetland Areas
104 lbs/year reduction from Critical Shoreline Area
50,236 lbs/year reduction from other agricultural practices
738,622 lbs/year reduction from other Highland Silver Lake
practices
793,578 lbs/year or 45% total phosphorus reduction
3,171 tons/year reduction from Critical Stream Reaches
616 tons/year reduction from Critical Riparian Areas
14.2 tons/year reduction from Critical Wetland Areas
11 tons/year reduction from Critical Shoreline Area
18,808 tons/year reduction from other agricultural practices
47,045 tons/year reduction from other Highland Silver Lake
practices
69,665 tons/year or 30% total sediment reduction
14,644 lbs/year reduction from Critical Stream Reaches
4,697 lbs/year reduction from Critical Riparian Areas
39 lbs/year reduction from Critical Wetland Areas
143 lbs/year reduction from Critical Shoreline Area
155,460 lbs/year reduction from other agricultural practices
499,533 lbs/year reduction from other Highland Silver Lake
practices
674,515 lbs/year or 45% total nitrogen reduction

Highland Silver Lake impaired
for dissolved oxygen in 2016.

No samples lower than the current minimum
concentration in streams:
March – July: 5.0 mg/L at any time, 6.0 mg/L daily
mean averaged over 7 days
August – February: 3.5 mg/L at any time, 4.0
mg/L daily mean averaged over 7 days, 5.5 mg/L
daily mean averaged over 30 days
Based on 35 Ill. Adm. Code 302 (Illinois Pollution
Control Board (IPCB), 2011).

42

21 miles of channel stabilization and restoration, including
riffle pools and other structures that increase re-aeration
100,000 cubic yards of dredging
6,325 feet of shoreline stabilization
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300 acres of forest stand improvement
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Table 3, continued.
Impairment: Cause of
Impairment
Habitat Degradation:
Invasive/non-native plant
species in riparian areas;
hydrologic changes due to
loss of wetlands; logjams

Basis for Impairment

Reduction Target

Reduction from Critical Areas and other areas

The riparian areas along 47% of
streams assessed (45 miles) are in
poor condition. 6,325 feet of Critical
Shoreline Area. 5.3 miles of Critical
Riparian Areas. 19 sites of Critical
Logjam Areas.

50% Critical Riparian Areas restored
Majority of riparian areas in poor
condition restored
100% Critical Shoreline Stabilized
100% Critical Logjam Areas assessed and
removed

32 acres of poor condition riparian areas ecologically restored,
including 100% Critical Riparian Areas
100% of Critical Shoreline Stabilized
100% Critical Logjam Areas assessed and removed
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SECTION 3: ISSUES AND CRITICAL AREAS
Key Issues Identified
The following issues were identified in the watershed planning process. Issues are organized into two
geographical areas, 1) Highland Silver Lake and the land surrounding the lake and 2) agricultural land
throughout the watershed.

Highland Silver Lake and Surrounding Land
ISSUE: HISTORIC LOSS OF CAPACITY IN THE LAKE
A bathymetric survey was completed in May 2021 by the Illinois State Water Survey and Andreas
Consulting. The survey analyzed lake bottom elevations at 11 historic transect lines used for all previous
bathymetric surveys (1962, 1981, 1984, and 1999). Three additional lines in the northern most segment
of the lake were inaccessible due to shallow water conditions because of excess sedimentation. The
original capacity of the lake in 1962 was 7,322 acre-feet or 2.39 billion gallons of water. In 2021, the
capacity of the lake has reduced to 5,075 acre-feet or 1.65 billion gallons of water, a reduction of 30.7%.
The majority of the loss of capacity occurs in the northern most segments of the lake with the top four
segments experiencing an averaged reduction of approximately 80% from the original capacity. The
report also stated the lake on average over its lifetime is capturing approximately 38.1 acre-feet of
sediment every year and 34.4 acre-feet per year since 1999. That is equivalent to just over 1 ton of
sediment for every acre in the Highland Silver Lake watershed. The historic loss of capacity has caused
and will continue to cause a decrease in water quality for lake, increase erosion of shoreline, and
increase cost of treating the water for the public’s drinking water source. Capacity loss has also led to
the northern portion of the lake to
become inaccessible due to shallow
depths. The lake has experienced a
reduction in public recreation
opportunities as a result. Installation
of best management practices has
helped to slow the loss of capacity,
but the BMPs to date have failed to
recover the significant capacity loss
that has already occurred.
Additional information on the
bathymetric survey is available in
Appendix H.
Main objectives addressing this
issue:
• Dredging 100,000 cubic
yards of sediment in the
northern portion of lake
• Installation of in-lake
structures
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Figure 6. Highland Silver Lake Remaining Capacity as calculated by 2021 Bathymetric Survey
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ISSUE: INCREASING COSTS OF TREATING DRINKING WATER SUPPLY
In 2019, the City of Highland voted to increase drinking water utility rates by 1.5 percent every year for
five years until 2024. This rate increase was necessary to cover the cost of aging infrastructure of water
distribution system, as well as the increasing costs to treat and sustain the amount of available lake
water. The continued sedimentation and loss of capacity will continue to increase the costs of treating
the water, which will then result in increased costs to residents and water system users.
Main objectives addressing this issue:
• Protect Highland Silver Lake from increased drinking water treatment costs.
• 30% reduction in sediment.
• 45% reduction in phosphorus.
• 45% reduction in nitrogen.
• Installation of in-lake structures.
• Installation of shoreline stabilization.

ISSUE: SHORELINE EROSION
Shoreline erosion contributes large amounts of sediment to Highland Silver Lake. Shoreline erosion is a
result of a combination of waves from wind and boats, degradation or removal of native deep-rooted
vegetation, and lowering of water levels due to drought or maintenance needs. Andreas Consulting
Services performed a field inspection with the City of Highland and HeartLands Conservancy in 2021 and
identified 6,350 feet of shoreline that need immediate protection from continued erosion. These severe
erosion sites are in addition to more than 2,000 feet of shoreline that was protected by riprap using City
of Highland and Illinois EPA 319 Grant funds in 2021.
Main objectives addressing this issue:
• Installation of shoreline stabilization on all Critical Shoreline Area.
• Continue forest management and native tree planting.

ISSUE: GULLY EROSION
Gully erosion is the removal of soil along drainageways by surface water runoff. Unless steps are taken
to stabilize soil disturbance, gullies will increase in length and depth, dissecting the landscape and
contributing sediment to downstream waterbodies. Gullies should be stabilized and revegetated in the
early stage of formation to prevent costly repairs at a later date.
Main objectives addressing this issue:
• Stabilize streams and gullies surrounding Highland Silver Lake.
• Continue forest management and native tree planting.
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ISSUE: SEDIMENT DEPOSITION FROM STREAMS ENTERING THE LAKE
The bathymetric survey completed in 2021 calculated 1.08 tons of sediment have been deposited into
Highland Silver Lake since 1962. As a result, Highland Silver Lake has lost an average 0.52% of its capacity
each year since the creation of the lake. A large amount of this sediment is being delivered by East Fork
Silver Creek and other smaller streams leading to the lake. See Appendix H for more information.

Main objectives addressing this issue:
• Stabilize streams and gullies surrounding Highland Silver Lake.
• 30% reduction of sediment by 2037.
• Remove Highland Silver Lake from Illinois 303(d) list.
• Perform gully erosion surveys.

ISSUE: POLLUTANTS
Pollutants in lakes and streams come from a variety of sources and impact human health and activity in
many ways. Boating, swimming, and fishing bring people into direct contact with the water. Pollutants
found in Highland Silver Lake include:
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Manganese: Occurs from streambank and lakeshore erosion of soils naturally enriched with
manganese and from lake bottom sediments during anoxic conditions.
Total phosphorus: Excess phosphorus is a result of crop fertilization runoff, failing septic
systems, lakeshore and streambank erosion and runoff from fertilized lawns.
Aldrin: Aldrin was formerly used a pesticide on agricultural land. It has since been banned in the
U.S., but historic uses can still be present in deposited lake bottom sediment.
Chlordane: Chlordane was also historically used to control pests on agricultural land. It has also
been banned for use on agricultural land but concentrations of chlordane still persist in lake
bottom sediment.
Main objectives addressing this issue:
• Remove Highland Silver Lake from Illinois 303(d) list.
• 30% reduction in sediment by 2037.
• 45% reduction in phosphorus by 2037.
• 45% reduction in nitrogen by 2037.
• Develop strategy to reduce phosphorus levels to less than 1,871 kg/year per TMDL report.

ISSUE: LOW DISSOLVED OXYGEN (DO)
Low levels of DO in water cannot support aquatic life. Low DO levels are often a result of algae growth
that uses up oxygen in the water, which is caused by high levels of nutrients (e.g., nitrogen and
phosphorus) and increased water temperatures. Highland Silver Lake has a 303(d) List impairment for
DO for several years, including 2016. The reduction in water depth from sedimentation in the northern
segment of the lake causes increased water temperatures throughout the lake.
Main objectives addressing this issue:
• Maintain dissolved oxygen levels above standard minimums in Highland Silver Lake.
• 45% reduction in phosphorus by 2037.
• 45% reduction in nitrogen by 2037.
• 30% reduction in sediment by 2037.
• Dredge 100,000 cubic yards of sediment from northern portion of lake.

ISSUE: INVASIVE SPECIES
Invasive species, such as bush honeysuckle, tree-of-heaven, garlic mustard, and climbing euonymus
(wintercreeper), are threats to many natural areas because they crowd out native trees and shrubs that
protect streambanks from erosion. Invasives also crowd-out food sources of animals and insects, further
degrading the ecosystem and hiding visible signs of erosion. These invasive species are present
throughout the forested area surrounding Highland Silver Lake and along the banks of creeks and
streams entering the lake.
Main objectives addressing this issue:
• Continue forest management and native tree planting surrounding Highland Silver Lake.
• Create an invasive species removal strategy.
• Offer effective opportunities for public education, training, and participation in watershed
matters, including information-based resources and demonstration projects.
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ISSUE: REDUCTION IN AQUATIC HABITATS
The reduction in water depths, especially in the northern segment of the lake, results in a large
inaccessible section of the lake by aquatic species including largemouth bass, bluegill, bluegill/green
sunfish hybrid, black crappie, redear sunfish, white crappie, gizzard shad, channel catfish, common carp,
sauger, flathead catfish, golden shiner, green sunfish, spotted gar, warmouth, yellow bullhead, and
yellow bass. The Illinois Department of Natural Resources (IDNR) performs surveys every two years in
Highland Silver Lake, and the most recent report stated the largemouth population is in decline likely
due to loss of spawning habitat.
In 2021, the City of Highland completed construction of a fish rearing pond in Highland Silver Lake Park
to ease the restocking process of the lake. This will likely improve fish numbers in the lake, but without
adequate lake habitat, the health of these fish populations may continue to decline.
Main objectives addressing this issue:
• Install artificial aquatic habitats for fish breeding.
• Promote healthy ecosystems within the lake, streams, and riparian areas.
• Maintain dissolved oxygen levels above standard minimums for Highland Silver Lake.

ISSUE: INCREASING DEVELOPMENT SURROUNDING LAKE
Although there is limited impervious area throughout the watershed, land immediately to the east of
Highland Silver Lake have been developed into residential areas over the past 15 years. This area has the
potential for future increase in residential development due to the proximity to the lake and the City of
Highland. The future land use map created by the City of Highland in 2017, highlights the entire western
border of Highland Silver Lake as residential area. Without proper planning and development
regulations, the increased development will cause increased runoff from impervious surfaces (e.g.,
rooftops, driveways, asphalt roads, lawns) resulting in erosion of drainageways and other water quality
issues leading to the lake.
Main objectives addressing this issue:
• Prioritize green or nature-based stormwater management approaches.
• Identify and protect key natural features and wildlife corridors.

ISSUE: FAILING SEPTIC SYSTEMS
Due to the watershed being predominantly rural and agricultural, septic systems are. The STEPL Input
Data Server listed approximately 200 residential septic systems in the subwatersheds near Highland
Silver Lake. The model estimates that 2% of these systems have likely failed, but this figure is likely lower
than the actual failure rate. Several reports by the USEPA and Illinois EPA have estimated failure rates
between 5 and 60%. Without proper inspection routines, the failure rates of these systems in Highland
Silver Lake will remain unknown and pollution from household wastewater, including nitrogen and fecal
coliform, will continue to pollute the waterways.
Main objectives addressing this issue:
• Create and adopt a strategy to improve assessment and maintenance of private sewage
systems.
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ISSUE: ALGAE BLOOMS AND FISH DIE-OUTS
Algae blooms are caused by excess nutrients (e.g., phosphorus and nitrogen) running off into lakes,
ponds, detention basins, and other areas of still, shallow water. The nutrients often come from excess
application of fertilizers to farmland and lawns, as well as nutrients carried in eroded soil particles.
Related to algae blooms, fish die-outs can occur when nutrient levels are high.
Main objectives addressing this issue:
• Maintain dissolved oxygen levels above standard minimums for Highland Silver Lake.
• 45% reduction in phosphorus by 2037.
• 45% reduction in nitrogen by 2037.
• Promote healthy ecosystems within the lake, streams, and riparian areas.

ISSUE: REDUCTION IN RECREATIONAL OPPORTUNITIES
Highland Silver Lake is used by residents for boating, swimming, fishing, waterfowl hunting, hiking, and
various other outdoor activities. The reduction in access to the northern segment of the lake has
resulted in a loss of fishing and waterfowl hunting locations and limited areas for boating. Invasive
plants surrounding the lake impact hiking, wildlife viewing, and hunting opportunities. The COVID-19
pandemic has resulted in an increased interest in outdoor activities and highlighted the need for healthy
recreation opportunities in the area.
Main objectives addressing this issue:
• Remove Highland Silver Lake from Illinois 303(d) List.
• Promote healthy ecosystems within the lake, streams, and riparian areas.
• Install artificial aquatic habitats.
• Continue promotion of the health and recreational benefits of Highland Silver Lake.

ISSUE: PUBLIC EDUCATION OF PROTECTING HIGHLAND SILVER LAKE
Unique to the Highland Silver Lake watershed, most residents who receive their drinking water from
Highland Silver Lake do not live in the watershed, and most residents in the watershed do not receive
their drinking water from Highland Silver Lake. This can make educating residents difficult due to their
differing values of the Lake. Providing education and outreach materials geared toward the different
interest will be necessary to interest residents in the health of the lake.
Main objectives addressing this issue:
• Identify volunteers who are capable of helping expand the water quality and aquatic species
monitoring program.
• Connect watershed residents and farmers to decision-makers and experts with knowledge
about water quality and erosion issues and solutions.
• Offer effective opportunities for public education, training, and participation in watershed
matters, including information-based resources and demonstration projects.
• Increase awareness of consequences of poor water quality in Highland Silver Lake including
increased drinking water costs.
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Agricultural land throughout the watershed
ISSUE: EXCESSIVE NUTRIENT AND SEDIMENT RUNOFF
Excessive nutrient and sediment runoff from agricultural fields and drainage ways throughout the
watershed has been documented numerous times. In the Illinois TMDL report completed in 2006, a 90%
reduction in phosphorus was recommended to meet the water quality requirements in Highland Silver
Lake. This is nearly an unattainable goal due to the amount of agricultural land throughout the
watershed and the need to use phosphorus to grow healthy crops. Also, in the Rural Clean Water
Program for Highland Silver Lake, a 60% reduction in sediment was recommended to ensure there is
adequate capacity in the Lake to continue to be used for a drinking water source. These two reduction
figures are substantially higher than the Illinois Nutrient Reduction Program goals of 45% reduction in
phosphorus and 20% reduction in sediment.
HeartLands Conservancy used the STEPL tool, which uses land cover, precipitation, and elevation data to
estimate nitrogen, phosphorus, and sediment runoff from specific drainage areas. The tool created
estimates for current land use conditions and future land cover scenarios incorporating Management
Measures. These numbers were used to set targets for pollutant load reduction in the watershed.
Main objectives addressing this issue:
• 45% reduction in phosphorus by 2037.
• 45% reduction in nitrogen by 2037.
• 30% reduction in sediment by 2037.
• Encourage adoption of cover crops on all agricultural fields.
• Promote benefits of conservation tillage and continue increased adoption.

ISSUE: LACK OF CONSERVATION TILLAGE AND SOIL PROTECTION PRACTICES
Conservation tillage, including no-till and reduced tillage practices, has increased in Madison and Bond
Counties. Likewise, intensive tillage has reduced in both counties between 2012 and 2017, as reported
by the U.S. Agricultural Census 2017 Report. The continued increase in conservation tillage is a positive
trend in land management with intensive tillage used only on 35% of the land farmed.
Unlike the success of conservation tillage, cover crops acreage planted in Madison County has declined
(8,904 to 5,775 acres) but slightly increased in Bond County (2,746 to 3,871 acres) between 2012 to
2017. This represents only 2.1% and 2.7% of the harvested cropland for Madison and Bond Counties,
respectively. Until complete adoption of conservation tillage is performed throughout the counties and
a substantial increase in cover crops planted, soil erosion and nutrient runoff will continue to affect the
health of the watershed.
Main objectives addressing this issue:
• Encourage adoption of cover crops on all agricultural fields.
• Promote benefits of conservation tillage and continue increase adoption.
• Demonstrate grassed waterway benefits on gully erosion prevention using examples
throughout watershed.
• Promote benefit of priority watershed designation by NRCS.
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ISSUE: LACK OF FIELD BORDERS
During a windshield survey and onsite work, nearly all of the agricultural fields in the watershed lack a
field border near roadside ditches or streams. A field border is strip of native grasses around the edge of
the property to capture runoff and nutrients. By lacking any field border, and tilling to the edge of the
property, runoff from agricultural fields flows directly into roadside ditches or streams causing increased
erosion on the edge of the field and sediment deposition in roadside ditches.
Main objectives addressing this issue:
• Increase riparian buffers near creeks, streams, and field borders.
• Increase acreage of forest and native grassland.
• Create and adopt a riparian buffer ordinance.
• Conserve sensitive lands, such as highly erodible soils.

ISSUE: ROADSIDE DITCH EROSION
Roadside ditches need to remain clear of debris and sediment to prevent roads from being overtopped
during heavy rainfall events. Due to lack of field borders, erosion and sedimentation are taking place
throughout the watershed on roadside ditches. This forces road managers to “dig out” deep, narrow
ditch channels. These narrow channels result in higher flow velocities, and incision of ditch channels,
and erosion of outlets.
Main objectives addressing this issue:
• Promote rural roadside ditch maintenance strategies to prevent gully erosion.
• Increase riparian buffers near creeks, streams, and field borders.
• Increase acreage of forest and native grassland.
• Create and adopt a riparian buffer ordinance.

ISSUE: POOR RIPARIAN CORRIDOR CONDITIONS AND INVASIVE SPECIES
The area on either side of a stream is known as the riparian area. The forested riparian area along
streams provides habitat for many animal species, helps filter out sediment and nutrients that run off
from the agricultural fields, and reduces streambank erosion. Invasive species, such as bush
honeysuckle, tree-of-heaven, garlic mustard, and climbing euonymus (wintercreeper), and reduction in
riparian corridor depth from agricultural practices, affect the health of the riparian corridor.
Approximately 47% of the riparian areas along streams is in “poor” ecological condition.
Main objectives addressing this issue:
• Increase riparian buffers near creeks, streams, and field borders.
• Increase acreage of forest and native grassland.
• Create and adopt a riparian buffer ordinance.
• Create an invasive species removal strategy.
• Continue forest management practices.
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ISSUE: CHANNELIZATION
Numerous streams, creeks, and ditches have been channelized, i.e., straightened, throughout the
watershed. These waterways were channelized to prevent the stream from naturally meandering
(forming a winding or serpentine like path), which can result in the loss of access to property and
increased difficulty in farming agricultural land. However, the straightening of channels results in
increased flow velocities, excessive down cutting of the channel, and loss of floodplain connectivity.
These factors lead to unstable channel banks and increase in erosion and the higher flow velocities
results in more sediment being suspended and deposited in Highland Silver Lake than in the stream
itself. More than 21 miles of streams have severe channelization, which includes 17,694 feet of severe
bank erosion in the watershed.
Main objectives addressing this issue:
• Reconnect channelized streams to natural flows paths and floodplains.
• Install streambank stabilization on 17,694 feet of Critical Stream Reaches and stabilize 21 miles
of Critical Stream Reaches.
• Create and adopt a riparian buffer ordinance.
• Increase riparian buffers near creeks and streams.

ISSUE: STREAMBANK AND CHANNEL EROSION
Streambank and channel erosion occurs as a natural process in every stream; however, this process can
become excessive when the stream system becomes unstable. Unstable streams in this watershed have
vertical banks that frequently collapse due to undercutting erosion and head cuts in the channel that
migrate upstream and increase the depth of the streams. Field surveys completed by Andreas
Consulting reported 17,694 feet of severally eroded streambanks and 21 miles of eroded stream
channel. The factors that can cause a stream to become unstable include channelization, loss of
floodplain connectivity, increased runoff from tile-drained and conventional tilled agricultural fields,
reduction in the riparian buffer, and invasive plant infestation.
Main objectives addressing this issue:
• Install streambank stabilization measures on 17,694 feet of Critical Stream Reaches.
• Install stream channel stabilization measures (riffles) on 21 miles of Critical Stream Reaches.
• Reconnect channelized streams to natural flows paths and floodplains.
• Create and adopt a riparian buffer ordinance.
• Increase riparian buffers near creeks and streams.

ISSUE: LOGJAMS
Streambank erosion and loss of a healthy riparian corridor can result in trees on the banks to be
undercut, die, and fall into the stream. When one of these trees becomes lodged into the banks,
multiple other trees can become trapped behind the lodged tree, also known as a logjam. Logjams can
also be formed by beaver activity, but this is likely the minority cause of logjams in this watershed.
Logjams alter flow of streams, causing water to be directed into the streambanks resulting in increased
bank erosion. However, logjams can also provide wildlife habitat and improve stream health. Field
surveys located 19 logjams throughout out the watershed. Each logjam should be evaluated on a caseby-case basis to determine if removal is beneficial.
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Main objectives addressing this issue:
• Remove all Critical Logjam Areas that negatively affect stream health.
• Increase riparian buffers near creeks, streams, and field borders.
• Reconnect channelized streams to natural flows paths and floodplains.
• Create and adopt a riparian buffer ordinance.

ISSUE: LOSS OF HABITAT
The extensive agricultural fields, lack of adequate riparian and field buffers, rampant invasive plants, and
compromised water quality in streams and creeks has caused loss of habitat for native plant, animal,
and aquatic species. The loss of habitat also affects the potential presence of threatened or endangered
species including the Indiana Bat, Eastern Prairie Fringed Orchid, and Ornate Box Turtle.
Main objectives addressing this issue:
• Conserve sensitive lands.
• Increase riparian buffers near creeks, streams, and field borders.
• Increase acreage of forest and native grassland.
• Promote healthy ecosystems within lake, streams, and riparian areas.
• Identify and protect key natural features and wildlife corridors.
• Create an invasive species removal strategy.
• Create and adopt a riparian buffer ordinance.

ISSUE: STAKEHOLDER EDUCATION OF WATERSHED ISSUES
There are clear connections between activities happening in the agricultural and upstream areas and
impacts on Highland Silver Lake watershed. Education and outreach efforts to engage landowners and
other key stakeholders are needed to increase environmental awareness and achieve the goals of this
plan. A single regulatory agency or group cannot be as effective as a combined effort with other groups
all working towards the same goal. Many people will work hard to help make the watershed better if
they understand what to do and how it will help.
Main objectives addressing this issue:
• Identify opportunities to assist stakeholders with watershed management and conservation
efforts.
• Connect residents and farmers to experts in water quality and erosion issues and solutions.
• Offer effective opportunities for public education, training, and participation in watershed
matters.
• Develop public recognition program focused on the watershed plan’s goals.

ISSUE: NEED FOR STRONG PARTNERSHIPS
A network of partner organizations/groups is needed to make large strides towards addressing issues in
the watershed. There are many potential partners in the region dedicated to different aspects of water
quality and stormwater management, including federal agencies, state agencies, non-profits, land trusts,
landowners, institutions, and local governments. To effectively implement the watershed plan and the
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county’s stormwater program, a network of these partners should be established to help tackle certain
issues and objectives.
Main objectives addressing this issue:
• Identify opportunities to assist stakeholders with watershed management and conservation
efforts.
• Connect residents and farmers to experts in water quality and erosion issues and solutions.
• Offer effective opportunities for public education, training, and participation in watershed
matters.
• Develop public recognition program focused on the watershed plan’s goals.

ISSUE: NEED FOR FUNDING
Funding from government entities and other groups is often needed to maintain and expand
stormwater infrastructure and improve water quality. There are a variety of funding sources and
programs available to implement goals and objectives of the watershed plan. Existing resources include
IEPA Section 319, Conservation Reserve Program (CRP), Conservation Reserve Enhancement Program
(CREP), Environmental Quality Incentives Program (EQIP), Conservation Stewardship Program (CSP),
foundation grants, and various other programs. The Highland Silver Lake watershed has recently been
named a priority watershed for funding EQIP projects; all partners should be actively pursuing
landowners to enroll is this program.
Main objectives addressing this issue:
• Promote the benefit of Highland Silver Lake watershed being designated an NRCS priority
watershed.
• Identify opportunities to assist stakeholders with watershed management and conservation
efforts.
• Connect residents and farmers to experts in water quality and erosion issues and solutions.
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Critical Areas
For this plan, a “Critical Area” is best described as a location in the watershed where existing or
potential future causes and sources of pollutants or issues are significantly worse than other areas of the
watershed, OR there is significant potential for the area to make progress towards watershed plan goals.
The Critical Areas are divided into the same two sections used to identify issues in the watershed 1)
Highland Silver Lake and surrounding land and 2) agricultural land throughout the watershed:
1. Highland Silver Lake and surrounding land
a. Highly degraded shoreline (Critical Shoreline Area)
b. Critical Dredging Area
c. Areas suitable for wetland restoration (Critical Wetland Areas)
d. Highly or moderately degraded stream reaches with high channelization (Critical
Stream Reaches);
2. Agricultural land throughout the watershed
a. Highly or moderately degraded stream reaches with high channelization (Critical
Stream Reaches);
b. Stream reaches with high susceptibility to logjams (Critical Logjam Areas);
c. Highly degraded riparian areas (Critical Riparian Areas);
d. Areas suitable for wetland restoration (Critical Wetland Areas).
The Management Measures recommended are focused on these Critical Areas but are also
recommended for application elsewhere in the watershed where conditions are suitable.
The location and extent of each Critical Area was informed by data collected in the Watershed Resource
Inventory, including an aerial assessment of streambank condition, riparian area condition, and
channelization. Information was also collected during stakeholder engagement. The Agricultural
Conservation Planning Framework (ACPF), a GIS model developed by USDA, provided locations for
Critical Areas on agricultural land. The following explains how the Critical Areas were delineated.

Critical Shoreline Areas
Critical shoreline areas exhibit highly eroded banks, which are a major source of sediment delivered
directly to Highland Silver Lake. Using drone videos, Andreas Consulting Service performed aerial
assessments and conducted field surveys via boat to examine the entire shoreline of Highland Silver
Lake. This assessment resulted in 6,350 feet of Critical Shoreline Areas in need of immediate protection
and restoration. Shoreline stabilization best management practices, including rock riprap installation
and bioengineering, will protect the shoreline and greatly reduce the sediment directly deposited into
Highland Silver Lake.
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Image: Critical Shoreline Area
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Figure 7: Critical Shoreline Area in Highland Silver Lake
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Critical Dredging Areas
Critical Dredging Areas are locations within Highland Silver Lake that have experienced significant
sediment deposition throughout the life of the lake. Several reports have identified locations throughout
the northern portion of Highland Silver Lake with less than three feet of water depth. Using a 2021
bathymetric survey and the 2016 Evaluation of Highland Silver Lake, 100,000 cubic yards of sediment
could be removed from the 20-acre Critical Dredging Area highlighted in Figure 8, with a dredging depth
of approximately three feet. Dredging this material would minimize sediment and phosphorus from
reaching the lower end of the lake, increase capacity, and increase recreation access.
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Figure 8: Critical Dredging Area in Highland Silver Lake
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Critical Stream Reaches
Critical Stream Reaches exhibit highly eroded banks or stream beds, or degraded channel conditions,
which are major sources of total suspended solids (sediment), phosphorus, and nitrogen. 17,679 miles
of stream reaches have been identified as high priority “Critical Stream Reaches,” using aerial
assessment and field verification data on streambank erosion, streambed erosion, and channelization.
The critical reaches have high or moderate streambank erosion and high channelization. Streambank
stabilization and channel restoration BMPs, including bioengineering, will greatly reduce sediment and
nutrients transported downstream, increase dissolved oxygen levels, and improve habitat.

Critical Channel Erosion
The main channel on East Fork and Little Silver Creek and tributaries were studied for incised channels
caused by degradation. Twenty-one miles of waterway were identified as “Critical Channel Erosion” by
aerial assessment conducted by Andreas Consulting Services. These sites were identified in the drone
videos and referenced by number and location on a Google Earth Pro photo base. As the channel
degrades the banks cave causing trees to fall and block the channel. The BMP to address this issue, Rock
Riprap Riffles, will stabilize the channel and hydraulically regrade the channel to achieve bankfull flow
within the channel. Riffles are typically located on either side of natural channel meander bends and
often used in combination with peakstone toe protection.

Critical Riparian Areas
Critical Riparian Areas are areas adjacent to stream reaches that:
1) Have limited or no vegetated buffer beside the stream (i.e., “poor” riparian condition as
determined by aerial assessment), and/or
2) Receive significant surface runoff and groundwater and have high ecological significance (i.e.,
riparian areas that are determined as “Critical Zones” by the ACPF modeling—see Appendix D).
Along the stream corridors, 5.3 miles were identified as Critical Riparian Areas. Removal of invasive
species and revegetation of these areas with appropriate native vegetation will increase surface water
infiltration and reduce sediment and nutrient flows to the streams.

Critical Logjam Areas
Critical areas for logjams were delineated from known locations of logjams identified in the aerial
stream assessment for this Watershed Plan. The Critical Logjam Areas are stream reaches where a
logjam is within 0.25 mile of at least one other logjam. These areas represent current or likely locations
of logjams, but not where they would cause the greatest stream health impacts. Nineteen sites have
been identified as Critical Logjam Areas. Localized assessment is recommended for these sites to
determine whether logjam removal is appropriate and cost-effective at each location. The American
Fisheries Society’s 1983 “Stream Obstruction Removal Guidelines” is a reliable source for determining
what types of logjams should be removed.
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Figure 9: Critical Stream Reaches, Channel Erosion, Riparian Areas and Logjams
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Critical Wetland Areas
Wetlands are highly effective at filtering pollutants from surface water, in addition to providing
rainwater storage and wildlife habitat benefits. Critical Wetland Areas, which are highly suitable for
restoration/construction of wetlands, were found by identifying:
1) Areas on agricultural land that are highly suitable for nutrient removal wetlands and have high,
very high, or critical runoff risk, as determined by the ACPF.
Because the ACPF tool is directed at agricultural land, the nutrient removal wetlands output by the
model are all in agricultural fields. They tend to be large areas, ranging between 0.9 and 66 acres.
The Critical Wetland Areas identified can catch sediment, which has eroded from agricultural land and
stream channels close to the sources of such sediment. There are 15.4 acres of Critical Wetland Areas in
the watershed, 10.8 acres in agricultural areas, and 4.6 acres in Highland Silver Lake areas.

Image: Constructed wetland in Highland Silver Lake Park
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Figure 10: Critical Wetland Areas throughout Highland Silver Lake Watershed
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The following pages summarize conditions and critical areas for each HUC 14 subwatershed.
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HUC 07140204040101: New Douglas
This subwatershed is the northernmost subwatershed in the Highland Silver Lake watershed. It contains
the southwestern corner of the Village of New Douglas, the headwaters of Little Silver Creek, and the
Silver Creek Glider Club, but it does not contain any major roadways. This subwatershed is mainly
agricultural land.
Area: 2,321 acres
Named Streams: Little Silver Creek
Counties: Madison
Municipalities: Village of New Douglas
Townships: New Douglas, Leef
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: 671 Feet
Critical Riparian Areas: No Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 1 Tributary
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HUC 07140204040102: Little Silver Creek (South of Old Ripley)
This subwatershed is in the northern portion of the Highland Silver Lake watershed. It contains Little
Silver Creek, but it does not contain any major roadways or municipal boundaries. This subwatershed is
mainly agricultural land.
Area: 1,394 acres
Named Streams: Little Silver Creek
Counties: Madison, Bond
Municipalities: N/A
Townships: New Douglas, Leef
Critical Logjam Areas: 3 Sites
Critical Stream Reaches: 906 Feet
Critical Riparian Areas: 1.3 Miles
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 1 Tributary
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HUC 07140204040103: 07140204040103 - Little Silver Creek (West of Old Ripley)
This subwatershed is in the northeastern portion of the Highland Silver Lake watershed. It contains Little
Silver Creek and Highway 140, but it does not contain any municipal boundaries. This subwatershed is
mainly agricultural land.
Area: 2,300 acres
Named Streams: Little Silver Creek
Counties: Madison, Bond
Municipalities: N/A
Townships: New Douglas, Leef, Old Ripley
Critical Logjam Areas: 6 Sites
Critical Stream Reaches: 1,182 Feet
Critical Riparian Areas: 2.2 Miles
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 2 Tributaries
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HUC 07140204040104: Old Ripley
This subwatershed is the easternmost subwatershed in the Highland Silver Lake watershed. It contains
Little Silver Creek, Highway 140, and the southern half of the Village of Old Ripley. This subwatershed is
mainly agricultural land.
Area: 3,332 acres
Named Streams: Little Silver Creek
Counties: Madison, Bond
Municipalities: Village of Old Ripley
Townships: Leef, Old Ripley
Critical Logjam Areas: 4 Sites
Critical Stream Reaches: 828 Feet
Critical Riparian Areas: 2.0 Miles
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 3 Tributaries
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HUC 07140204040105: 07140204040105 – Little Silver Creek (South of Old Ripley)
This subwatershed is on the eastern edge of the Highland Silver Lake watershed. It contains Little Silver
Creek, but it does not contain municipal boundaries or major roadways. This subwatershed is mainly
agricultural land.
Area: 1,911 acres
Named Streams: Little Silver Creek
Counties: Madison, Bond
Municipalities: N/A
Townships: Leef, Old Ripley, Saline, Burgess
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: 1,492 Feet
Critical Riparian Areas: 2.2 Miles
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 3 Tributaries
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HUC 07140204040106: Outlet Little Silver Creek (Northeast of Grantfork)
This subwatershed is in the eastern portion of the Highland Silver Lake watershed. It contains Little
Silver Creek, but it does not contain municipal boundaries or major roadways. This subwatershed is
mainly agricultural land.
Area: 1,146 acres
Named Streams: Little Silver Creek
Counties: Madison
Municipalities: N/A
Townships: Leef, Saline
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: 1,863 Feet
Critical Riparian Areas: 1.4 Miles
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 1 Tributary
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HUC 07140204040201: Headwater – East Fork Silver Creek (East of Alhambra)
This subwatershed is on the western portion of the Highland Silver Lake watershed. It contains the
headwaters of East Fork Silver Creek, Highway 140 and Highway 160, but it does not contain municipal
boundaries. This subwatershed is mainly agricultural land.
Area: 1,365 acres
Named Streams: East Fork Silver Creek
Counties: Madison
Municipalities: N/A
Townships: Leef
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: No Critical Stream Reaches were identified in this subwatershed.
Critical Riparian Areas: No Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas: 3.9 Acres
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 2 Tributaries
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HUC 07140204040202: 071402004040202 – East Fork Silver Creek (East of Alhambra)
This subwatershed is in the central portion of the Highland Silver Lake watershed. It contains East Fork
Silver Creek, Highway 140 and Highway 160, but it does not contain municipal boundaries. This
subwatershed is mainly agricultural land.
Area: 1,025 acres
Named Streams: East Fork Silver Creek
Counties: Madison
Municipalities: N/A
Townships: Leef
Critical Logjam Areas: 1 Site
Critical Stream Reaches: 244 Feet
Critical Riparian Areas: 0.5 Miles
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 1 Tributary
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HUC 07140204040203: Madison – Bond County Line (Northeast of Grantfork)
This subwatershed is in the central portion of the Highland Silver Lake watershed. It contains East Fork
Silver Creek, Highway 140 and Highway 160, but it does not contain municipal boundaries. This
subwatershed is mainly agricultural land.
Area: 3,314 acres
Named Streams: East Fork Silver Creek
Counties: Madison, Bond
Municipalities: N/A
Townships: Leef
Critical Logjam Areas: 1 Site
Critical Stream Reaches: 2,331 Feet
Critical Riparian Areas: 3.0 Miles
Critical Wetland Areas: 3.3 Acres
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 5 Tributaries
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HUC 07140204040204: Little Silver Creek and East Fork Silver Creek Confluence (Northeast of
Grantfork)
This subwatershed is in the central portion of the Highland Silver Lake watershed. It contains East Fork
Silver Creek, but it does not contain any major roadways or municipal boundaries. This subwatershed is
mainly agricultural land.
Area: 890 acres
Named Streams: East Fork Silver Creek
Counties: Madison
Municipalities: N/A
Townships: Leef, Saline
Critical Logjam Areas: 1 Site
Critical Stream Reaches: 1,114 Feet
Critical Riparian Areas: No Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas: 3.7 Acres
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 4 Tributaries
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HUC 07140204040205: 07140204040205 (East of Alhambra)
This subwatershed is on the western edge of the Highland Silver Lake watershed. It contains Highway
140, Highway 160 and Cool Creek Resort, but it does not contain named streams or municipal
boundaries. This subwatershed is mainly agricultural land.
Area: 3,330 acres
Named Streams: N/A
Counties: Madison
Municipalities: N/A
Townships: Leef, Saline
Critical Logjam Areas: 3 Sites
Critical Stream Reaches: 4,338 Feet
Critical Riparian Areas: 1.6 Miles
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 4 Tributaries
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HUC 07140204040206: Village of Grantfork
This subwatershed is in the southern portion of the Highland Silver Lake watershed. It contains the
Village of Grantfork, City of Highland, Highway 160, East Fork Silver Creek, Grantfork Park and Highland
Silver Lake Open Space. This subwatershed is a mix of agricultural land, impervious surfaces within the
municipal boundaries, and forested land surrounding East Fork Silver Creek and Highland Silver Lake.
Area: 3,110 acres
Named Streams: East Fork Silver Creek
Counties: Madison
Municipalities: Village of Grantfork, City of Highland
Townships: Leef, Saline
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: 2,735 Feet
Critical Riparian Areas: 0.9 Miles
Critical Wetland Areas: 1.9 Acres
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 3 Tributaries
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HUC 07140204040207: Headwater – Highland Silver Lake (South of Grantfork)
This subwatershed is in the southern portion of the Highland Silver Lake watershed. It contains the City
of Highland, Highway 160, Highland Silver Lake, and Highland Silver Lake Open Space. This subwatershed
is a mix of open water with Highland Silver Lake, agricultural land on the eastern and western edges, and
forested land surrounding Highland Silver Lake.
Area: 2,268 acres
Named Waterbodies: Highland Silver Lake
Counties: Madison
Municipalities: City of Highland
Townships: Saline, Marine
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: No Critical Stream Reaches were identified in this subwatershed.
Critical Riparian Areas: No Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: No Critical Shoreline Areas were identified in this subwatershed.
Critical Channel Erosion: 2 Tributaries
Critical Dredging Area: This subwatershed contains the only area identified as a Critical Dredging Area.
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HUC 07140204040208: Highland Silver Lake (City of Highland)
This subwatershed is in the southern portion of the Highland Silver Lake watershed. It contains the City
of Highland, Interstate 70, Highland Silver Lake, and Highland Silver Lake Open Space. This subwatershed
is a mix of open water with Highland Silver Lake, agricultural land on the western edge, and forested
land surrounding Highland Silver Lake.
Area: 1,132 acres
Named Waterbodies: Highland Silver Lake
Counties: Madison
Municipalities: City of Highland
Townships: Saline, Marine
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: No Critical Stream Reaches were identified in this subwatershed.
Critical Riparian Areas: No Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas: 2.7 Acres
Critical Shoreline Areas: 2,910 Feet
Critical Channel Erosion: 1 Tributary
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HUC 07140204040209: Highland Silver Lake Dam (City of Highland)
This subwatershed is in the southernmost subwatershed in the Highland Silver Lake watershed. It
contains the City of Highland, Interstate 70, Highway 143, Highland Silver Lake, Highland Silver Lake Dam
and Highland Silver Lake Park. This subwatershed is a mix of open water with Highland Silver Lake,
agricultural land on the eastern and western edges, and forested land surrounding Highland Silver Lake.
Area: 1,296 acres
Named Waterbodies: Highland Silver Lake
Counties: Madison
Municipalities: City of Highland
Townships: Saline, Marine
Critical Logjam Areas: No Critical Logjam Areas were identified in this subwatershed.
Critical Stream Reaches: No Critical Stream Reaches were identified in this subwatershed.
Critical Riparian Areas: No Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas: No Critical Wetland Areas were identified in this subwatershed.
Critical Shoreline Areas: 3,440 Feet
Critical Channel Erosion: 1 Tributary
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SECTION 4: OVERVIEW OF MANAGEMENT MEASURES AND ACTION PLAN
The term “Management Measures” or “Best Management Practices” generally describes acceptable
practices that could be put into place to protect water quality and control stormwater. BMPs are
typically designed to reduce stormwater volume, peak flows, and/or nonpoint source pollution.
The Management Measures will be divided into practices that can be used in 1) Highland Silver Lake and
land surrounding and 2) agricultural land throughout the watershed.
Programmatic Measures include policy changes, environmental monitoring, design processes, and other
measures that can be applied by various partner and stakeholder organizations across the watershed.
Information and education measures can be considered programmatic measures, and these are outlined
separately in the Information and Education Plan section (Section 6). Site-Specific Measures, which are
often structural, can be implemented on the ground to reduce erosion, reduce excess nutrient runoff
and improve habitat.
The Management Measures were selected based on the following factors:
●
●
●
●

Performance—Research-based pollutant reduction estimates for each BMP;
Cost—The costs associated with installation and maintenance of each BMP;
Public acceptance; and
Ease of construction and maintenance.

Pollutant load reduction values associated with the Management Measures were identified from several
sources, including the USEPA’s Region 5 Load Estimation Model User’s Manual and the International
Stormwater BMPs Database (see Appendix D).
Cost estimates were assembled from several sources, including the Illinois Nutrient Loss Reduction
Strategy (2015), experienced local contractors, and other watershed-based plans (see Appendix D).
Levels of public acceptance for various Management Measures were gauged during stakeholder
engagement activities. Data on ease of construction and maintenance were collected from sources
including NRCS’s 2014 National Conservation Practice Standards.
Table 4 shows all Management Measures recommended, with the primary goal addressed by each
measure. Secondary and/or tertiary goals addressed are also identified. Estimates of the pollutant load
reduction efficiencies of each measure are listed for sediment, TSS, phosphorus, and nitrogen. If
implemented, these Management Measures will achieve the goals, objectives, and targets of this plan.
Some BMPs are more effective at pollutant reduction when implemented in a treatment train (e.g., a
terrace leading to a wetland). The STEPL can assess the efficiency of several BMP combinations.

96

Highland Silver Lake Watershed Plan - Final

Highland Silver Lake and Surrounding Land
Lake dredging
Highland Silver Lake has lost a significant amount of storage capacity due to sediment deposition in the
northern portion of the lake. To ensure the drinking water source is protected, water quality can be
improved, aquatic habitat can be restored, and increased recreational opportunities can be promoted,
dredging of Highland Silver Lake is recommended in the northern portion of the lake.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: N/A
• Cost: $30/cubic yard
• Amount recommended: 100,000 cubic yards
Shoreline stabilization
Shoreline erosion is a natural process that occurs on lakes. It is the gradual, although sometimes rapid,
removal of sediments from the shoreline. It is caused by several factors including storms, wave action
from wind and boats, rain, ice, runoff, and loss of trees and other vegetation. Shoreline stabilization can
be achieved through the installation or rock riprap along with geotextile filter fabric to protect soil and
planting of native deep-rooted vegetation behind the riprap wall.
• Primary Goal Addressed: 1. Reduce amount of sediment deposited in Highland Silver Lake
• Pollution Reduction: 58% sediment, 22% phosphorus, 15% nitrogen
• Cost: $110/linear foot
• Amount recommended: 6,350 feet
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Streambank and Channel Erosion
Streambank and channel erosion in the lake’s watershed mainly consists of incisions created by channel
head cuts in Little Silver Creek, Silver Creek, and their tributaries. These head cuts cause the channel to
degrade, creating incised deep channels and increased channel velocities by not allowing the bankfull
flow to connect to the floodplain. The channel degradation causes the outer bend on the channel banks
to become unstable; as a result, the banks fall into the channel increasing the sediment bedload in the
stream. Channel bed stabilization is treated using riffle-pool complexes, which consist of areas of rapid
water movement over coarse substrate (riffles) and areas with slower stream movement and a smooth
surface (pools). Riffle-pool complexes help reduce erosion by increasing water depth while also
increasing dissolved oxygen. The eroded streambanks are treated using a rock riprap placed along the
toe of the eroded bank allowing in a triangular shape to allow for sediment deposition behind the stone
and eroded bank, this is called peak stone toe protection.
• Primary Goal Addressed: 1. Reduce amount of sediment deposited in Highland Silver Lake
• Pollution Reduction: 98% sediment, 90% phosphorus, 90% nitrogen
• Streambank Stabilization Cost: $80/linear foot
• Channel Stabilization Cost: $5175/each
• Amount of streambank recommended protection recommended: 17,694 feet of streambank
• Amount of riffles recommended: 446 riffles
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In-Lake Basin Structure
The concept of an in-lake structure has been studied by both the previous watershed plan in 2011 and
2008 Lake Study by HDR. Andreas Consulting Services (ACS) evaluated the need for an in-lake structure
again in 2021. See Appendix K for more information.
Structure 1 consists of a 300-foot long sheet pile weir structure crossing the entire lake at the northern
section. This structure would trap 60% (18 acre-ft/year) of the estimated 30 acre-feet of sediment from
the watershed. The sheet pile weir would be driven within 3 feet above the lake level of 500 feet above
mean sea level (msl). This provides 427 acre-feet of sediment storage to its crest elevation of 503.0 msl.
Depending on its management, the structure can provide 21 to 31 years of sediment storage. This
reduces the sediment load to the main lake body by an estimated 12 acre-feet per year. This structure
can be managed for multiple purposes by raising its pool level up to 3 feet above the current lake level
for recreational use or enhancing the upper sections for linear wetlands. Large storm flow would
overtop the structure where it serves as large weir. It would increase the water elevation of the
northern segment of the lake, slowing water flows and allowing sediment and nutrients to be deposited
in a controlled manner. To ensure adequate trapping efficiency, dredging of sediment upstream of the
structure would be recommended.
• Primary Goal Addressed: 1. Remove and reduce sediment in Highland Silver Lake
• Pollution Reduction: 60% sediment, 60% phosphorus, 60% nitrogen
• Cost: $402,500/each
This alternative will require engineering service to determine the impact to the existing lake and
upstream bridge on Pocahontas Road. A permit from the IDNR-Office of Water Resources, Dam
Safety Section will be required prior to construction.
Estimated engineering fees: $60,000.
Structure 2 would be installed on a tributary immediately north of the city lake maintenance facility. A
sheet pile structure with a 200-foot weir would be installed across the bay in the same manner as InLake Structure No. 1 to trap sediment from its 416-acre (0.65 mi.) watershed. The estimated sediment
load is approximately 1,248 tons per year or 0.7 acre-ft per year. The sediment pool can be drained to
consolidate the sediment, increasing its life. A pipe-stoplog system can be used to manage the pool to
achieve the desired recreation use. The sediment pool can be drained to consolidate the sediment,
increasing its life for a period of 19 – 29 years.
• Primary Goal Addressed: 1. Remove and reduce sediment in Highland Silver Lake
• Pollution Reduction: 60% sediment, 6% phosphorus, 60% nitrogen
• Cost: $207,000/each
Engineering services estimate: $15,000

Structure 3 has a drainage area of 1.46 square miles entering the lake on the west side of Silver Lake.
Approximately 1.2 acre-ft of sediment is deposited in the lake each year from this tributary. Raising the
pool elevation above the existing 7 feet diameter concrete culvert under Prairie Road will provide
sediment storage. A sheet pile box inlet weir would be installed on the upstream end of the existing
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culvert set at a maximum weir crest of 504.0, or 4 feet above the lake level, to achieve a 75% trap
efficiency. Depending on management, the estimated storage period is 23 – 35 years. The sediment pool
would be managed with a slow-release outlet pipe-stoplog to dewater and consolidate the sediment or
keep at the maximum elevation of 504 msl.
•
•
•

Primary Goal Addressed: 1. Remove and reduce sediment in Highland Silver Lake
Pollution Reduction: 60% sediment,60% phosphorus,60% nitrogen
Cost: $43,700/each

Engineering services: $5,000

Wetlands
Wetlands, also known as Nutrient Removal Wetlands, consist of a depression created in the landscape
where hydric soils allow aquatic vegetation to become established. They are among the most effective
stormwater practices in terms of pollutant removal. The wetlands and surrounding buffers also offer
environmental benefits such as increases in wildlife habitat and carbon sequestration. Wetlands can be
natural or “constructed,” meaning that they mimic naturally occurring wetlands. Wetland restoration is
an important tool for bringing back the ecosystem services of nutrient removal.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 60% sediment, 78% phosphorus, 44% nitrogen
• Cost: $22,000/acre
• Amount recommended: 4.6 acres
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Forest Management and Tree Planting
Forest management in the form of forest stand improvement is the process of prioritizing forest and
wildlife habitat by retaining desirable trees that are the right age and species while the competing trees
and invasive species are culled. This decreases competition for the desirable trees, increases growth
rates, and shapes the future of the forest. Forests can also be replanted with specific native trees or
expanded to support the wildlife population and improve the recreational benefits of the lake.
• Primary Goal Addressed: 4. Support healthy fish and wildlife habitat and recreation.
• Pollution Reduction: 5% sediment, 5% phosphorus, 5% nitrogen
• Cost: $400/acre
• Amount recommended: 300 acres

Image: Forest stand improvement area in Highland Silver Lake park.
Detention basins
A detention basin is a constructed basin that receives, temporarily stores, and then gradually releases
stormwater. They are designed to store flows and capture sediment, nutrients, and other pollutants
prior to reaching Highland Silver Lake. Detention basin can be located at strategic waterways
surrounding the lake and can be required to be installed for all new subdivision developments.
• Primary Goal Addressed: 1. Remove and reduce sediment in Highland Silver Lake
• Pollution Reduction: 70% sediment, 58% phosphorus, 26% nitrogen
• Cost: $45,400/acre
• Amount recommended: 20 acres
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Rain gardens
Similar to detention basins but on a smaller scale, rain gardens are vegetated basins that temporarily
store and infiltrate rainwater. Situated near the lowest point of a small drainage area (such as a single
residential lot), they significantly slow the flow of water, improve water quality, and provide food and
shelter for birds, butterflies, and insects. Although there are limited residential areas in the watershed,
they are concentrated around Highland Silver Lake and other waterways. Installation of rain gardens on
individual landowner properties (existing and future) would help reduce urban fertilizer runoff to the
nearby waterways.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 67% sediment, 27% phosphorus, 35% nitrogen
• Cost: $20/sq. ft.
• Amount recommended: 10,000 square feet
Ponds
Ponds are popular features that also have significant pollutant removal benefits properly sited and
designed. Also known as wet ponds, stormwater ponds, or wet retention ponds, they are constructed
basins that have a permanent pool of water throughout the year (or at least throughout the wet
season). As stormwater runoff enters the pond, the sediment settles out and some nutrient uptake
takes place. Nitrogen removal via denitrifying bacteria can also occur in ponds.
• Primary Goal Addressed: 1. Reduce amount of sediment deposited in Highland Silver Lake
• Pollution Reduction: 90% sediment, 67% phosphorus, 48% nitrogen
• Cost: $17,000/acre
• Amount recommended: 50 acres
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Native landscaping
The use of native plants in landscaping on public and private property surrounding the lake should be
encouraged to slow down surface runoff, reduce fertilizer application, prevent erosion, and support
wildlife. The adoption of native landscaping on public property can also reduce the cost to maintain turf
grass. Ordinance effectiveness and implementation should be periodically reviewed. Likewise, the
removal of invasive species is important in promoting biodiversity.
• Primary Goal Addressed: 4. Support healthy fish and wildlife habitat and recreation
Aquatic Habitat Installations
The loss of capacity and excessive sediment in the lake resulted in the loss of natural aquatic habitat.
Artificial habitats constructed from woody structures or reclaimed PVC can be formed into various
shapes such as fish-n-tree, brush bundles, crappie condos, and catfish houses to provide cover and
create spawning habitat. These artificial habitats can improve the health of aquatic species and promote
additional recreational benefit by advertising the location of these habitats to anglers.
• Primary Goal Addressed: 4. Support healthy fish and wildlife habitat and recreation
Open space and natural area protection
Several actions can be taken to encourage the protection of natural areas and open space in new
development. These include establishing a dedicated source of funding for open space acquisition and
management, creating agriculture zoning districts with very large minimum lot sizes, adopting an open
space and parks plan, and implementing regulations to protect steep slopes, wetlands, and other
sensitive natural areas. Comprehensive plans should be regularly updated to help protect valuable
natural areas and open space from development and guide new development in ways that minimize
negative water quality and flooding impacts.
• Primary Goal Addressed: 4. Support healthy fish and wildlife habitat and recreation
Private sewage monitoring
Private sewage inspections are required by Madison County during real estate transactions and are
performed following complaints; however, the inspections can occur many years apart for a single
property. More regular inspections (e.g., every three to five years) should be considered by watershed
jurisdictions. An intensive inspection of private septic systems in areas with recurring problems should
also be considered. Data on private sewage violations and water quality parameter exceedances should
be collected and mapped. Connections to public sewer systems should be encouraged in new
development. Counties and municipalities can create a Special Service Area (SSA) to fund improvements
to localized private sewage problems.
• Primary Goal Addressed: 2. Improve surface water quality
Riparian Buffer Ordinance
A riparian buffer is a naturally vegetated strip of land adjacent to a body of water. Among their many
benefits, riparian buffers improve water quality, reduce erosion, store floodwater, and provide habitat
for wildlife. In this region, oak-hickory forest or prairie grassland are appropriate vegetation types. A
riparian buffer ordinance protects a riparian area of a certain width from new development and other
disturbances and promotes revegetation/reforestation.
• Primary Goal Addressed: 4. Support healthy fish and wildlife habitat and recreation
Recreational promotion of Highland Silver Lake
Highland Silver Lake provides a valuable recreational benefit to the watershed by offering opportunities
for boating, fishing, waterfowl hunting, hiking, archery, and many other activities. The COVID-19
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pandemic has resulted in increased interest in outdoor activities and increased traffic was seen at
Highland Silver Lake Park between 2020 and 2021. To continue to attract additional visitors to the park
and lake, increased publicity for the lake and park needs to be promoted through various platforms
including social media posts and educational signs throughout the park. Increased traffic to the park and
lake will lead to an increase in awareness of the benefit of this resource and help promote protecting
the lake.
• Primary Goal Addressed: 6. Conduct education and outreach
Monitoring
Monitoring of water quality, flow, and stream health in the watershed will provide data that can be used
to support future resource management decisions and assess the effectiveness of Management
Measures that are implemented.
The absence of an active USGS discharge gage in the Highland Silver Lake watershed makes continuous
monitoring impossible. Therefore, this monitoring plan will use a velocity-area method to calculate
discharge at each of the monitoring sites when stream conditions allow this to be done safely. When
conditions are appropriate for wading in the stream, an acoustic Doppler velocimeter (ADV) with wading
rod and tagline will be used to measure discharge. During periods of high or storm flow, when wading is
not possible, a velocimeter and sounding reel mounted on a USGS bridge board will be used from the
bridge.
In addition to flow monitoring, discrete waters samples should be collected and analyzed. Sampling
locations will be identified near the outflow of each subwatershed, and samples will be collected
quarterly to determine seasonal variations in water quality. Additional sampling will be done during
major storm events. See Appendix E for more detail on the recommended monitoring components. See
Section 7 (Implementation) for the monitoring timeline.
•

Primary Goal Addressed: 2. Improve surface water quality

The following parameters will be monitored:
o
o
o
o
o
o
o
o
o

Flow
Sediment (TSS)
Total Phosphorus
Total Nitrogen
Non-Purgeable Organic Carbon (NPOC)
Soluble reactive phosphate (SRP)
Nitrite+nitrate-nitrogen (NO2+NO3-N)
Ammonium-nitrogen (NH4-N)
Soluble reactive phosphorus (SRP)

Watershed plan supported and integrated into community plans
Watershed partners, including communities, should adopt or support the watershed plan and
incorporate its goals and recommended actions into their policies (such as ordinances and
comprehensive plans).
• Develop organization frameworks to implement watershed goals
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Agricultural Land Throughout Watershed
Conservation tillage (reduced tillage/no-till)
Due to the terrain of the watershed being predominantly flat, conventional tillage is still used on the
majority agricultural fields. Reducing the extent of tillage is known as conservation tillage; when no
tillage is used, it is called no-till. Reducing tillage leads to a reduction in soil erosion and the transport of
associated nutrients. No-till allows natural soil structure to develop, which results in increased
infiltration of rainwater and reduced surface runoff. Conservation tillage was recommended in the
previous watershed plan as well as the TMDL report, but adoption continues to be limited. Providing
additional educational opportunities explaining the benefits as well as potential funding to offset initial
costs would help increase conservation tillage adoption.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 59% sediment, 59% phosphorus, 52% nitrogen
• Cost: $70/acre
• Amount recommended: 12,944 Acres
Grassed waterways
Gully erosion is an issue in numerous fields in the northern portion of the watershed. To reduce and
prevent gully erosion, a grassed waterway can be constructed to move stormwater at a non-erosive
velocity. The parabolic shaped waterway prevents concentrated runoff flows, and the grasses planted
feed on the nitrogen and phosphorus reducing excessive nutrient runoff. Grassed waterways are widely
accepted throughout the watershed and 17 acres were installed with the 2018 – 2021 IEPA 319 Grant.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 80% sediment, 80% phosphorus,45% nitrogen
• Cost: $9,000/acre
• Amount recommended: 964 Acres

Grassed waterway installed in Highland Silver Lake watershed
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Water and Sediment Control Basins (WASCOBs)
To further prevent gully erosion, WASCOBs can be constructed across a small watercourse or area of
concentrated flow within a field. WASCOBs are small earthen ridge-and-channel structures or
embankments that are designed to hold agricultural water so that sediment and sediment-borne
phosphorus settle out, reducing the amount of sediment leaving the field and preventing the formation
of gullies. They can be used in conjunction with grassed waterways to provide a substantial reduction in
erosion and nutrient runoff. Nearly 18,000 feet of WASCOBs were installed using the 2018-2021 IEPA
319 grant. Potential locations of WASCOBs were identified by ACPF modeling.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 58% sediment, 58% phosphorus, 35% nitrogen
• Cost: $380/acres
• Amount recommended: 548 Acres

Water and sediment control basin installed in Highland Silver Lake watershed
Cover crops
Cover crops can provide multiple benefits: preventing erosion, improving soil’s physical and biological
properties, supplying nutrients, improving the availability of soil water, breaking pest cycles, and
suppressing weeds. Planted in the fall and/or spring, they take up unused fertilizer, build soil structure,
and release nutrients for the following crop to use. The species of cover crop selected along with its
timing and management determine the specific benefits. Cover crop adoption can be hampered by
initial cost of equipment and seed for planting as well the need to continue using cover crops for
multiple years before soil health benefits are measurable. Continued education and initial funding
opportunities need to be promoted to improve the adoption of cover crops.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 15% sediment, 15% phosphorus, 30% nitrogen
• Cost: $50/acre
• Amount recommended: 15,532 Acres
Riparian buffers/field borders buffers
Riparian buffers are vegetated zones immediately adjacent to a stream or lake. Field border buffers are
similar to riparian buffers but can be located along roadways, roadside ditches, and at any agricultural
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field border. Farming right to the edge of a stream or roadside ditch causes increased erosion due to
limited ground cover and increased runoff. A strip of native, perennial grass around the edge of
agricultural fields slows water flow and allows sediment, fertilizers, and pesticides to be filtered by these
deep-rooted plant species. The cost to install field border and riparian buffers are increased by loss of
profitable crop land for the farmer. To offset this cost, municipal and township stakeholders could
create a program to help farmers establish these practices. This could result in reduced ditch
maintenance costs and improved water quality flowing to Highland Silver Lake.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 53% sediment, 53% phosphorus, 43% nitrogen
• Cost: $2,000/acre
• Amount recommended: 32 Acres

Field border planted with native grasses (NRCS)
Roadside Ditch Maintenance
Typical rural roadside ditch maintenance consists of excavating a deep, narrow channel to allow
stormwater to flow adequately away from the road. The concentrated flow in the narrow ditch results in
significant erosion of the banks of the ditch and is not maintainable. This erosion can result in loss of soil
from agricultural fields and issues with road stability. Re-shaping the ditch to a Trapezoidal shape with
mowable side slopes would allow water to flow efficiently, reduce erosion, and is easily maintained.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: N/A
• Cost: $23/feet
• Amount recommended: 2,000 Feet
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Reshaped roadside drainage ditch installed in Highland Silver Lake watershed
Contour buffer strips
Contour buffer strips are strips of perennial vegetation that alternate with wider cultivated strips down
a slope; the crop rows are farmed along the contour. The narrow strips of perennial vegetation are not
part of the normal crop rotation. They slow surface runoff and trap sediment, significantly reducing
sheet and rill erosion and removing pollutants from runoff. There has been limited adoption of this
practice in the watershed and extensive education and outreach would be required to promote the
benefits of contour buffer strips. Locations of contour buffer strips were identified by ACPF mapping.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 53% sediment, 61% phosphorus, 53% nitrogen
• Cost: $200/acre
• Amount recommended: 25 Acres
Nutrient Management Plans (NMPs)
A NMP is a strategy for obtaining the maximum return from on- and off-farm fertilizer resources in a
manner that protects the quality of nearby water resources. Creating an NMP involves reviewing soil
maps, field boundaries, and nutrient uptake of crops to determine nutrient needs for each field and the
types and amounts of fertilizers to meet those needs. Although there was limited interest in NMPs in
prior years, having a nutrient management plan for each agricultural property is recommended and
additional education and outreach material should be developed to reach this goal. The location of
farms that would benefit from nutrient management plans were identified by ACPF mapping.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: Varies
• Cost: $14/acre
• Amount recommended: 3,000 Acre

108

Highland Silver Lake Watershed Plan - Final

Ponds
Agricultural ponds can be installed in ravines and gullies to trap sediment and nutrients and provide
habitat for various species. Ponds are a popular best management practice throughout the watershed.
Since ponds capture sediment as it leaves agricultural fields and do not improve the health of soils, they
should be used in conjunction with the above-mentioned practices and should be viewed as a last line of
defense.
• Primary Goal Addressed: 1. Remove and reduce sediment in Highland Silver Lake
• Pollution Reduction: 90% sediment, 67% phosphorus, 48% nitrogen
• Cost: $17,000/acre
• Amount recommended: 50 Acres total watershed area

Pond installed in the Highland Silver Lake watershed
Bioreactors (denitrifying)
Bioreactors, also known as denitrifying bioreactors, are ditches filled with woodchips that contain
denitrifying bacteria. A bioreactor is placed at the outlet of a tile drainage system, and the bacteria
remove nitrogen from water leaving the system. Research has shown an estimated bioreactor lifespan
of 15 to 20 years, after which the woodchips would be replaced if treatment continues. Locations of
bioreactors were identified by ACPF mapping.
• Primary Goal Addressed: 2. Improve surface water quality
• Pollution Reduction: 0% sediment, 0% phosphorus, 40% nitrogen
• Cost: $200/acre drained
• Amount recommended: 1,523 Acres
Federal and state programs
Federal and state agricultural easement and working lands programs such as CRP, CSP, EQIP, and the
Agricultural Conservation Easement Program (ACEP) are designed to reimburse farmers and landowners
for implementing practices that protect soil and water health. In December 2020, the Highland Silver
Lake watershed was designated as a priority watershed for protecting source water. This designation
allows for additional funding to complete projects through EQIP with assistance from NRCS.
• Primary Goal Addressed: 3. Promote sustainable agricultural practices
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All Management Measures recommended
Table 4. All Management Measures recommended, goals addressed (see goal numbers in Section 2), and pollutant load reduction efficiencies.

Goals addressed

Pollutant load reduction efficiency

Primary
Secondary
Tertiary
%
goal
goal
goal
sediment
addressed addressed addressed removal*
Highland Silver Lake and Surrounding Land Measures
Lake Dredging
2
2
4
n/a
Shoreline stabilization
1
2
4
98%
Stream bank stabilization
1
2
4
98%
Stream Channel Stabilization
1
2
4
98%
In-lake basin structures
1
1
60%
Wetlands
1
2
3
78%
Forest Management and Tree Planting
4
2
1
5%
Detention basins
1
2
4
70%
Rain gardens
2
4
1
67%
Ponds
1
2
4
90%
Native landscaping
4
2
6
Aquatic habitat installation
4
6
Open space and natural area protection
4
2
6
Private sewage monitoring
2
Riparian buffer
2
4
1
Recreational promotion of Highland Silver Lake
4
6
Monitoring
2
1
6
Information and education plan
Watershed plan integrated into community plans
5
6
Agricultural Land Throughout Watershed Measures
Agricultural Management Measures
Conservation tillage
2
1
3
59%
Grassed waterways
2
1
3
80%
Water and sediment control basins (WASCOBs)
1
1
3
58%
Cover Crops
2
1
3
15%
Riparian buffers/field border buffers
2
3
4
53%
Rural roadside ditch maintenance
2
1
5
98%
Contour buffer strips
2
1
3
53%
Nutrient management plans
2
3
1
n/a
Ponds
1
2
3
90%
Bioreactors
2
3
0%
Wetlands
1
2
3
78%
Logjam assessment and removal
1
2
4
98%
Streambank & channel stabilization and restoration
1
2
4
98%
Information and education plan

% TSS
removal*

%P
removal

%N
removal

n/a
58%
90%
90%
60
78%
5%
58%
67%
67%

n/a
22%
90%
90%
60
44%
5%
27%
27%
48%

n/a
15%
90%
90%
60
20%
5%
30%
35%
31%

59%
80%
58%
15%
53%
90%
53%
n/a
67%
0%
78%
90%
90%

52%
45%
35%
30%
43%
90%
61%
n/a
48%
0%
44%
90%
90%

20%
55%
28%
30%
38%
90%
53%
n/a
31%
40%
20%
90%
90%

*Independently calculated sediment and total suspended solids (TSS) values were used where available. Where only one
sediment or TSS value was available, the known sediment and TSS reduction efficiency was used (purple cells).
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Table 5. Summary of Site-Specific Management Measures recommended, including amount, estimated cost
(implementation cost), and pollutant load reduction.

BMP Name
Highland Silver Lake and Surrounding Land Measures
Lake Dredging
Shoreline stabilization
Stream bank stabilization
Stream channel stabilization
In-lake basin structures
Wetlands
Forest Management and Tree Planting
Detention basins
Rain gardens
Ponds
Agricultural Land Throughout Watershed
Conservation tillage
Grassed waterways
Water and sediment control basins (WASCOBs)
Cover Crops
Riparian buffers/field border buffers
Rural roadside ditch maintenance
Contour buffer strips
Nutrient management plans
Ponds
Bioreactors
Wetlands
Logjam removal
TOTAL

Amount

Unit

Cost per unit

100,000
6,325
17,634
446
3
4.6
300
20
10,000
10

Cubic yards
Feet
Feet
Riffles
Structures
Acres
Acres
Acres
Sq ft.
Acres

$22,000
$400
$45,400
$20
$17,000

12,944
964
548
15,532
32
2,000
25
3,000
50
1,523
10.8
19

Acres
Acres
Acres
Acres
Acres
Feet
Acres
Acres
Acres
Acres drained
Acres
each

$70
$9,000
$380
$50
$2,000
$30
$200
$14
$17,000
$200
$15,000
$6,900

% Reduction From Current Total:
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$30
$110
$70
$4,500

Total Cost

Cumulative pollutant load reduction
Total
Sediment
Suspended
Phosphorus
Nitrogen
(tons/yr)
Solids (lbs/yr)
(lbs/yr)
(lbs/yr)

$3,000,000
$695,750
$1,229,480
$2,007,000
$568,000
$101,200
$120,000
$908,000
$200,000
$170,000

n/a
11
3,093
78
6,043
6
1
7
0
10

n/a
21,125
5,710,500
143,941
12,086,111
12,057
1,348
14,189
190
22,514

n/a
104
3,288
83
16,340
8
17
22
0
20

n/a
143
14,284
360
29,580
16
35
161
2
56

$906,045
$8,674,658
$208,240
$776,610
$64,112
$60,000
$5,000
$40,770
$800,000
$304,500
$162,000
$131,100
$21,132,465

42
9
2
n/a
13
n/a
n/a
n/a
2
129
9,446

519
84,374
17,608
4,285
n/a
26,413
90
n/a
n/a
n/a
4,762
238,939
18,388,965

128
44
9
n/a
64
n/a
n/a
n/a
16
74
20,217

7
958
223
51
n/a
543
1
n/a
n/a
n/a
90
191
46,701

13.56%

17.96%

2.55%

6.92%
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Locations of Site-Specific Management Measures
Where data was available, Site-Specific Management Measures were recommended for implementation
in certain locations. For example, Management Measures associated with Critical Areas are
recommended for those areas.
Critical Areas and areas recommended for Management Measures through the USDA’s Agricultural
Conservation Planning Framework (ACPF) are shown on maps in Appendix C, with descriptions of each
Management Measure and cost estimates shown in Appendix D. Data files of each critical area and sitespecific management area, suitable for use in a Geographic Information System (GIS), are available.

Table 6. Quantity and Area (or length) of Site-Specific Management Measures at known locations.

ACPF Results

Quantity
87
302
436
5
6
145
31
167
539
131

Bioreactors
Contour buffer strips
Drainage management fields
Grass waterways (length, meters)
Nutrient removal wetlands
Nutrient removal wetlands including buffer areas
Area draining to nutrient removal wetlands
Riparian area: Critical Zone segments
Riparian area: Deep-Rooted Vegetation
Riparian area: Multi-Species Buffer
Riparian area: Stiff-Stemmed Grasses
Riparian area: Stream Bank Stabilization
WASCOBs - Water and sediment control basins

Area, Square Meters
331,242
17,060
1,106,477
17,933
51,720
449
2,517,147

Specific project locations
There were 10 specific project locations identified by the watershed planning team. These projects
address multiple goals of this plan by implementing a variety of Management Measures. A shortlist of
these projects will help Madison and Bond Counties leaders in their efforts to help landowners in the
watershed address the needs they identified in the stakeholder engagement process, and provide a
near-term jumping off point for plan implementation by and for local government.
The locations were identified using the following information:
●
●
●
●
●

Applications received from the 2018-2021 Illinois EPA 319 grant that were not constructed;
Locations of issues identified by stakeholders on both public and private land;
Parcels in which multiple types of Critical Areas are present, on both public and private land;
Locations of agricultural BMPs identified by the ACPF;
Community Survey responses (which were returned with the promise of anonymity, so specific
parcels from which a response was sent were not identified as project locations)
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Once these locations were identified, the following criteria were used to select a shortlist of projects:
●
●
●
●
●
●
●
●

Threats to critical facilities such as water treatment plants, wastewater treatment plants, fire
stations, etc. (i.e., threats from flooding);
Loss of road access to properties as a result of floods overtopping roads (which can harm health
and wellbeing when access to hospitals, schools, and other services is curtailed);
Frequency of flooding (if known);
Proximity to flood issues identified in the Community Survey;
Representation of publicly and privately owned land;
Estimated potential water quality benefits of the project (if known), based on area/length of
project multiplied by the amount of pollution reduced);
Number and type of Critical Areas the project would address, so that several types of issues are
addressed; and
Geographic distribution, with projects that are located throughout the watershed benefitting
multiple municipalities, landowners, and other stakeholders.

For each project location, the problem/issue is explored, along with a description of the problem. Then,
potential solutions that might be used to address the issue(s) are discussed. A map of each project
location is provided for reference. The following projects have been identified for planning and
implementation. They are not in any priority order.

It is important to note that these specific project locations are only the sites of potential projects. The
types of projects suggested are voluntary, not mandatory, and each one warrants further stakeholder
engagement and site assessment to determine feasibility. Individual landowners with a stake in the
projects may not have been consulted. These sites are identified here for outreach purposes only, so that
the organizations and individuals implementing the Plan have places to begin planning for
implementation.
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Figure 5. Map of specific project locations. Numbered squares relate to project numbers in the following pages and
do not indicate an order of priority.
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Project #1:
Description of Problem: Excessive lake sedimentation and loss of water supply
Possible Solution:
Install a sheet pile weir structure (Structure 1) across the northern end of the lake to trap sediment from
approximately 90% of the watershed. A 3 ft high structure would trap 60% of the estimated 30 acre-feet
of sediment delivered to the site. The load reduction would be 18 acre-feet per year over a 21 – 31 years
with a total storage area of 427 acre-feet. The Sediment pool would be managed to consolidate
sediment increasing its life by 50% and to achieve the desired recreational use. The upper pool can be
managed to develop linear wetlands along and within its pool during drawdown.
The main lake will need to be analyzed to determine the impacts of this basin by removing 427 acre-feet
of main lake storage. The upstream bridge on Pocahontas Road will need to be studied to determine its
capability to pass the required storms with the in-lake structure at full pool.
Estimated cost = $402,500 construction
Engineering Est: $60,000
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Project #2:
Description of Problem:
Possible Solutions:
Install 2 structures within the lake.
In-lake Structure 2 would be installed on a tributary immediately north of the city lake maintenance
facility. A sheet pile structure with a 200 ft. weir would be installed across the bay in the same manner
as In-Lake Structure No. 1 to trap 66% of the sediment from its 416-acre (0.65 mi.) watershed. The
structure has an estimated volume of 9.7 acre feet of storage for the 1248 tons per year or 0.7 acre-ft
per year sediment load. The 5.6 acre sediment pool can be drained to consolidate the sediment,
increasing its life. A pipe-stoplog system can be used to manage the pool to achieve the desired
recreation use.
Structure 3 has a drainage area of 1.46 square miles entering the lake on the west side of Silver Lake.
Approximately 1.2 acre-ft of sediment is deposited in the lake each year from this tributary. Raising the
pool elevation above the existing 7 ft diameter concrete culvert under Prairie Road will provide 20.7
acre-feet of sediment storage for a period of 23 – 35 years depending on its level of management. A
sheet pile box inlet weir would be installed on the upstream end of the existing culvert set at a
maximum weir crest of 504.0 or 4 feet above the lake level to trap 75% of the sediment. The sediment
pool would be managed with a slow-release outlet pipe-stoplog to dewater and consolidate the
sediment or keep at the maximum elevation of 504 ft above mean sea level.
Estimated Cost Structure 2: $207,000 Engineering services: $15,000
Estimated Cost Structure 3: $43,700

Engineering services: $5000
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Project #3:
Description of Problem: Reduction in lake storage volume
Possible Solutions:
Dredge the upper end of the lake to achieve 100,000 cubic yards or 61 acre-feet of storage. Sediments
would be hydraulically dredged to an off-site detention basin. Off-site storage facility would be required
to store the sediment and monitor the discharge from the sediment basin.
Estimated cost = $3,000,000
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Project #4:
Description of Problem: Repair eroded outlet to maintain structure integrity
Possible Solutions:
Repair the existing outlet to the Old City Reservoir. Erosion at its outlet can impact the structural
integrity of this dam. It is estimated 90% of the sediments from its watershed is trapped, reducing the
sediment and nutrient load to Highland Silver Lake.
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Project #5:
Description of Problem: Severe streambank erosion and channel degradation undercutting channel
banks
Possible Solutions:
Stream bank and stream channel stabilization within Cool Creek Resort. The stream length is
approximately 3,500 feet with severe channel degradation along with several severely eroded channel
bends. The channel will be stabilized by a series of rock riprap riffles (10 each) plus streambank erosion
control using longitudinal peak stone toe protection on 10 sites.
Estimated Cost riffles: $51,750
Estimated Cost peak stone: $64,000
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Project #6:
Description of Problem: Agricultural cropland erosion and gullied channel banks
Possible Solutions:
Construct new and reshape existing grassed waterway with the cropland. The 1,600 feet of waterways
will be shaped for farm equipment cross ability with a parabolic shape. The waterways will outlet at the
stream bank. Gullied outlets on the waterways will be eliminated by installing grade stabilization
structure to prevent further erosion on the channel bank and eliminate head cutting into the grassed
waterway.
Estimated Cost 1.5 acres @ $9,000 per acre = $13,500
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Project #7:
Description of Problem: Severe gully erosion in existing grassed waterway and cropland
Possible Solutions:
Alternative 1 – Construct new and reshape existing grassed waterway with the cropland. The 2,300 feet
of waterways will be shaped for farm equipment cross ability with a parabolic shape. The waterways will
outlet at the head end of the stream. A large grade stabilization structure would be installed at the
grassed waterway outlet. Gullied outlets on the waterways will be eliminated by installing grade
stabilization structure to prevent further erosion on the channel bank and eliminate head cutting into
the grassed waterway.
Estimated Cost: 2.7 acres at $9,000 per acre = $24,300

Alternative 2 – Construct a series of water and sediment control basins (WASCOBs) in lieu of grassed
waterways. The WASCOBs will be farmable and spaced apart to accommodate farm equipment. They
would control runoff from a 10-year storm, releasing the water in 24 hours, and trapping sediment. They
would outlet through a slotted riser which transfers the surface water underground to the stream
headwaters.
Estimated Cost: 45 acre watershed at $380/acre = $17,100
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Project #8:
Description of Problem: Severe channel degradation from active headcutting in the stream along with
streambank erosion along the channel banks.
Possible Solutions:
Install a series of 5 rock riprap riffles to provide channel stability, grade control, and connect the channel
to the floodplain to minimize bedload transfer downstream. Severe streambank erosion will be
eliminated at 3 locations to stabilize the banks. Longitudinal peak stone toe protection will be installed
at the base of these banks.
Leef Township – Severe roadside erosion along Niggli Road.
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Project #9:
Description of Problem: Severe erosion of both sides of Niggli Road. Eroded roadbank has direct access
to the stream. Bank cutting into cropland.
Possible Solutions:
Shape the roadbank to a trapezoidal channel with adequate sideslopes for maintenance. The roadside
channel will require grade control or small rock riprap riffles along with the channel filled with soil and
seeded. Replace existing culverts to allow for channel shaping.
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Project #10:
Description of Problem: Severe streambank erosion on 300 feet of an outer bend in the stream.
Possible Solutions:
Installation of rock riprap peak stone along the toe of the channel slope for a distance of 300 feet. The
riprap will be peaked approximately 2 ft above the channel elevation. This protects the bank toe from
high velocities along this outer bend and allows for sediments to be deposited behind the riprap.
Estimated Cost: 300 feet at $80/ft = $24,000
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SECTION 6: INFORMATION & EDUCATION PLAN
This section is designed to provide an Information and Education component to spark interest in and
enhance public understanding of the watershed plan, and to encourage early and continued
participation in selecting, designing, and implementing its recommendations.
The watershed faces challenges and threats including decreased storage capacity in Highland Silver Lake,
increasing water treatment costs, gully erosion in agricultural fields, streambank and shoreline erosion,
reduction in riparian corridor, invasive species and more. Past reports, the previous watershed plan, and
projects implemented throughout the watershed have helped expand the knowledge of the residents
and key stakeholders in the watershed, but more education and outreach are needed to continue the
progress.
This Information and Education Plan will serve as an outline for outreach that supports achievement of
the long-term goals and objectives of the watershed plan. The cumulative actions of individuals and
communities across the watershed can accomplish these goals and objectives. County, municipal and
township staff, elected officials, and other key stakeholders have tools at their disposal to establish best
practices in their activities and procedures. Developers can follow guidelines that consider watershed
health, and residents in the watershed can be actively involved in monitoring, protecting, and restoring
Highland Silver Lake. Public information and stakeholder education efforts will ultimately inspire
watershed residents and community members to adopt recommended behaviors that improve the
water quality and overall health of the watershed.

Information and Education Process
To develop the strategies for the Information and Education Plan, the following questions were asked:
●
●
●

Who can affect this issue?
What actions can people take to address it?
What do people need to know before they can take action?

The list of activities has been divided into three broad timeline categories: short-term, medium-term,
and long-term. The full list of objectives and activities can be found in Table 7. A rough estimate of the
cost of the outreach activities outlined in this plan is $25,000, which includes many unforeseeable
component costs including staff time and costs for rental and materials.

Target Audiences
Key stakeholder audiences that can effect significant changes in watershed health, and who should be
reached by outreach and education, include:
●
●
●
●
●
●
●

Municipal staff, township staff, and elected officials
Madison and Bond County government departments and elected officials
Farmers and farm groups
Residents with property adjacent to Highland Silver Lake
Residents throughout the watershed
Residents with property adjacent to Highland Silver Lake
Contractors
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Decision-makers are an important audience that can impact all the other audiences by controlling longterm regulatory actions and policy initiatives. Municipal staff, township staff, Madison and Bond County
staff, farmers, contractors, and watershed residents can be messengers to reach the decision-maker
audience.

Activities and Tools
Before the plan is complete
Making this watershed plan available to stakeholders, and informing them of its location and contents, is
a major component of the Information and Education Plan. To this end, the plan document is available
for download on the watershed plan website hosted by HeartLands Conservancy,
www.heartlandsconservancy.org/highlandsilverlake. Printed copies of the Executive Summary and the
full plan will also be shared with key watershed stakeholders. Emails to stakeholders engaged in the
planning process provided updates on the plan’s progress and point to the website for all plan materials.
After the plan is complete
Table 7 outlines each objective followed by recommended strategies that can be implemented to
achieve the goals/objectives. For each activity, a target audience, suggested strategies, schedule, lead
and supporting agencies, the desired outcomes and issues addressed, and estimated costs to implement
is provided. Periodic review of the watershed plan is recommended, with meetings of the plan partners
held twice a year. Larger annual meetings may be held to include stakeholders and the public. Plan
revision should be considered at five-year intervals.
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Table 7. Information and Education Plan recommended strategies. Acronyms used: HLC: HeartLands Conservancy;
SWCD: Soil & Water Conservation District; CREP: Conservation Reserve Enhancement Program.

Program

Target Audience(s)

Strategies

Schedule

Lead &
Supporting
Orgs

Desired Outcomes/Issues Addressed

Est. Cost

MediumTerm

National
Great Rivers
Research
and
Education
Center

● Local volunteers are trained to
collect a variety of quality ensured
data and help contribute to
statewide biological monitoring
efforts

$2,500$10,000

Schedule

Lead &
Supporting
Orgs

Desired Outcomes/Issues Addressed

Est. Cost

City of
Highland
Parks &
Recreation
Department,
Madison
County
Health
Department

● Increase in recreational use of the
lake, park, trails and boat ramp
● Improve physical and mental
health outcomes

Staff time

Objective 6.1: Identify volunteers to expand the water quality and aquatic species monitoring program.

Citizen Science

Program

Residents,
Students,
Teachers, Non
Profits, Volunteer
Groups

Target Audience(s)

● Host at least one Illinois Riverwatch
event to train volunteers in data
collection and water quality
monitoring.

Strategies

Objective 6.2: Continue promotion of the health and recreational benefits of Highland Silver Lake.

Outdoor
Recreation

Watershed
residents, visitors

● Develop seasonal programming and
events to encourage outdoor
recreation on land and water.
● Partner with public health agencies to
promote the physical and mental
health benefits of outdoor recreation.

Ongoing
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Program

Target Audience(s)

Strategies

Schedule

Lead &
Supporting
Orgs

Desired Outcomes/Issues Addressed

Est. Cost

Objective 6.3: Connect watershed residents and farmers to decision-makers and experts with knowledge about water quality and erosion issues and solutions.

Agricultural
BMP Workshop

Rural landowners,
farmers

Shoreline BMP
Workshop

Watershed
residents,
developers,
municipalities,
townships

Public Events
Booth

Watershed
residents

● Take participants on a tour of BMPs in
this area, such as farm enrolled in CRP
or a water and sediment control basin.
● Host a demonstration project event,
such as a demonstration on grassed
waterways.
● Provide information on possible
funding opportunities
● Take participants on a tour of BMPs in
this area, such as shoreline
stabilization, pond and wetlands
● Provide information on how residents
can help protect the health of Highland
Silver Lake

● Host a booth with materials about the
plan, water quality, stormwater
management, and BMPs at public
events
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ShortTerm

HLC, City of
Highland,
NRCS

● Farmers and landowners learn
about and implement BMPs, as
well as funding/program support
● Increase in landowners
implementing BMPs
● Soil erosion is reduced, and
stormwater infiltration increased

ShortTerm

City of
Highland,
HLC

● Landowners/stakeholders learn
about BMPs and can visualize
them on their property
● Increase in landowners
implementing BMPs

$1,000
per tour,
staff time

City of
Highland,
Madison or
Bond
County, HLC

● Residents understand importance
of healthy watershed.
● Property owners understand the
impacts agricultural practices have
on the health of the watershed.
● Residents understand the benefits
of improving the health of
Highland Silver

$200 per
event

Ongoing

$1,000
per tour,
staff time
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Program

Target Audience(s)

Strategies

Schedule

Lead &
Supporting
Orgs

Desired Outcomes/Issues Addressed

Est. Cost

Objective 6.4: Offer effective opportunities for public education, training, and participation in watershed matters, including information-based resources and
demonstration projects.

Watershed
Plan Outreach

Field Days

Educational
Signs

Watershed
residents, farmers,
townships

● Mail or e-mail Executive Summary of
the watershed plan to key stakeholders
● Final plan and recommendations on
web page. Post progress updates.
● Press release announcing completed
plan.
● Meetings of the watershed plan
partners held twice a year, at six month
intervals. Possible larger annual
meeting to include stakeholders and
the public. Plan revision considered at
five-year intervals.

Residents,
students, nonprofits, volunteer
groups

● Organize stream and lake cleanup
volunteer opportunities
● Promote volunteer field days through
media, social media, and community
groups
● Invasive species removal days
● Coordinate with local governments to
host a activities like stream and lake
cleanup, water quality testing, or
restoration activities

MediumTerm

HLC,
Madison and
Bond
Counties,
City of
Highland,
Volunteer
Groups

Residents, farmers
visitors

● Mark watershed boundaries with signs
● Post signs about the native vegetation
plots surrounding Highland Silver Lake
● Post signs near fields utilizing various
agricultural best management practices

MediumTerm

Madison or
Bond
County, City
of Highland
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ShortTerm

City of
Highland,
Madison
County, HLC,
other
partners

● Majority of watershed residents
have knowledge of watershed
conditions, possible behavior
improvements, and key contacts
to get involved and implement
projects.
● The public begins to alter activities
leading to watershed
improvement.
● Amount of debris is reduced in
streams.
● People develop an interest in
watershed protection and
conservation.
● Invasive species are removed and
participants learn how to manage
invasives on their own.
● Leverages in-kind donations for
future grants.
● Riparian area and habitat
conditions improve.
● People better understand the term
“watershed.”
● Increased adoption of native
vegetation
● Increased adoption of best
management practices

Printing:
$200

$500 per
event

$3,000
(30 signs)
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School Projects

Students, parents,
teachers,
administrators

● Host a booth with materials about the
plan, water quality, stormwater
management, and BMPs at public
events, such as county fairs,
environmental festivals, etc.

LongTerm

Professional
Development

Engineers

● Coordinate with engineering firms to
host professional development
opportunities.

LongTerm

Program

Target Audience(s)

Strategies

Schedule

Schools and
colleges,
Madison or
Bond
County, City
of Highland
Engineering
clubs or
societies

● Students and parents develop
interest in watershed protection
and conservation.
● Teachers and administrators
implement related coursework
into curriculum.
● Engineers receive continuing
education on green infrastructure
and BMPs.

Lead &
Supporting
Orgs

Desired Outcomes/Issues Addressed

Est. Cost

● Increase interest and
understanding of watershed
protection and the watershed
plan’s goals.
● Water quality and habitat
conditions are improved.

Cost of
materials
and ads

Desired Outcomes/Issues Addressed

Est. Cost

Equipme
nt costs
and staff
time

Staff time

Objective 6.5: Develop public recognition programs focused on the watershed plan’s goals.

Watershed
Protection
Awareness

Program

All stakeholders

Target Audience(s)

● Develop messaging based on goals in
the watershed plan and disseminate
the message using media, social media,
collateral (e.g. pencils, bumper stickers,
temporary tattoos), and other
materials.

MediumTerm

HLC,
Madison or
Bond County

Strategies

Schedule

Lead &
Supporting
Orgs

Objective 6.6: Increase awareness of consequences of poor water quality in Highland Silver Lake including increased drinking water costs.
Water Bill
Brochure

Drinking water
customers

● Develop an educational brochure to be
included in water bills and/or mailed to
water customers
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Shortterm

City of
Highland,
HLC

● Increase awareness of drinking
water source protection benefits

$2,000
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Additional resources
The following resources have been compiled either as other successful campaign examples, or as
inspiration for ways to implement the activities identified in Table 9.

Table 8. Resources and tools for activities/campaigns.

Activity / Campaign
Examples
“How’s My
Waterway?”
Storm drain stenciling
Agricultural BMP
Brochures
Student and citizen
monitoring
Native plants
Invasive species guide
Madison County
Sustainability Office
Lake/stream cleanup

Sustainable backyards

Activity / Campaign Tools and Resources
Quick information about waterways, presented in plain language,
https://mywaterway.epa.gov/community/071402040402/protect
Free storm drain stencil kits with directions.
http://prairierivers.org/articles/2008/09/stenciling/
Brochure on a variety of best management practices
http://illinoiscbmp.com/
Illinois RiverWatch and the National Great Rivers Research and Education Center
(NGRREC) (http://www.ngrrec.org/riverwatch/). Stream monitoring manual, kit
supply lists, monitoring guidelines, identification keys, biotic index calculator, and
volunteer training.
List of Illinois native plant species: www.wildflower.org/collections
Illinois Extension Guide to Invasive Plant Species
https://ipm.illinois.edu/first_detector/Exotic_Weed_Guide.pdf
Madison County:
https://www.co.madison.il.us/departments/planning_and_development/index.php
American Rivers: www.americanrivers.org/take-action/cleanup
Living Lands and Waters: http://livinglandsandwaters.org/
HeartLands Conservancy’s Conservation@Home program:
https://www.heartlandsconservancy.org/conservationhome.php
Sustainable backyard tours in St. Louis: https://sustainablebackyard.org/
The National Wildlife Federation’s Certified Wildlife Habitat program:
https://www.nwf.org/garden-for-wildlife/certify
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SECTION 7: IMPLEMENTATION
Implementing the recommendations in this watershed plan will take time and commitment from
partners and stakeholders. No single stakeholder has all of the financial or technical resources to
implement the plan. Successful implementation will require stakeholders working together, using their
individual strengths.

Implementation Schedule
The Implementation Schedule provides a timeline for when the recommended Management Measures
should be implemented in relationship to each other, allowing reasonable amounts of time for
preparing for and transitioning between projects.
The Management Measures are recommended for the short term (one to 10 years), medium term (10 to
20 years), long-term (20+ years), ongoing (for maintenance activities), or as needed. The “Information
and Education Plan” also uses these schedule options. The schedule is arranged to accommodate
practices based on practice type, available funds, technical assistance needs, and timeframe for each
recommendation. Higher scheduling priority was given to Management Measures that address an issue
in a Critical Area, are recommended in greater amounts, have greater eligibility for state and federal
programs, and are more widely known among stakeholders (Table 9).
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Table 9. Implementation schedule for Management Measures, watershed-wide. Acronyms used: NRCS: Natural
Resources Conservation Service; SWCD: Soil and Water Conservation District; NGRREC: the National Great Rivers
Research and Education Center; IEPA: Illinois Environmental Protection Agency; IDNR: Illinois Department of
Natural Resources; USFWS: U.S. Fish and Wildlife Service; FEMA: Federal Emergency Management Agency; HOA:
Homeowners Association; HLC: HeartLands Conservancy.
BMP/Management Measure
Recommended

Responsible entity/
entities

Priority

Sources of Technical
Assistance

Implementation
Schedule

HIGHLAND SILVER LAKE AND SURROUNDING LAND MEASURES
Shoreline stabilization

Stream and gully stabilization

Riparian buffers
Lake dredging

Municipalities,
landowners

High

Municipalities,
landowners,
developers
Municipalities,
landowners,
developers
Municipalities,
counties

High

High
High

HLC, Ecological
consultants,
contractors
HLC, Ecological
consultants,
contractors
HLC, Ecological
consultants,
contractors
Contractors,
consultants

Short term

Short term

Short term
Medium term

In-lake basin structure

Municipalities,
counties

High

Contractors,
consultants

Medium term

Monitoring

USGS, IEPA,
NGRREC

High

USGS, IEPA, NGRREC

Ongoing

Information and education plan

Several entities

High

Counties,
municipalities, IEPA,
SWCD, HLC

Ongoing

Wetlands

Municipalities,
counties,
landowners

Medium

SWCD, contractor,
HLC

Short term

Forest management and tree planting

Municipalities,
landowners,
developers, HOA

Medium

Municipalities, IDNR,
Tree City USA,
arborist/contractor,
HLC

Short term

Medium

SWCD, contractor,
HLC

Medium Term

Medium

SWCD, contractor,
HLC

Medium term

Medium

IDNR, HLC

Medium term

Counties, IEPA

Ongoing

Detention basins

Ponds

Riparian Buffer Ordinance

Developers,
residents,
municipalities,
HOAs, landowners
Municipalities,
counties,
landowners,
developers, HOA
Counties,
municipalities

Private sewage monitoring

Counties, residents,
some HOAs

Medium

Recreational promotion of Highland
Silver Lake

Municipalities,
counties

Low

Aquatic habitat installation

Municipalities,
counties, residents

Low
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Madison County, City
of Highland, Tourism
Bureau
City of Highland,
Madison County,
IDNR

Short term

Short term

Highland Silver Lake Watershed Plan - Final

Table 9, continued.
BMP/Management Measure
Recommended

Responsible entity
/ entities

Priority

HIGHLAND SILVER LAKE AND SURROUNDING LAND MEASURES CONT.
Counties,
Open space and natural area
municipalities,
Low
protection
developers
Rain gardens
Residents
Low
Residents,
municipalities,
Native Landscaping
Low
counties,
developers

Sources of Technical
Assistance

Implementation
Schedule

Watershed plan
partners

Short term

IEPA, Extension, HLC

Medium term

IDNR, HLC,
regional/statewide
community examples

Medium term

High

NRCS, SWCD,
contractor

Short term

High

Contractor, NRCS, HC

Short term

Agricultural Management Measures
Grassed waterways
Streambank & channel stabilization
and restoration

Landowners,
farmers
Landowners,
farmers, residents,
municipalities

Riparian buffer/field border buffers

Landowners,
farmers

High

NRCS, SWCD,
contractor

Short term

Conservation tillage

Landowners,
farmers

High

NRCS, SWCD,
contractor

Medium term

Rural roadside ditch maintenance

Municipalities,
counties, townships

High

Municipalities,
townships

Medium term

Cover crops

Landowners,
farmers

High

NRCS, SWCD,
contractor

Long term

Water and sediment control basins

Landowners,
farmers

Medium

NRCS, SWCD,
contractor

Short term

Logjam assessment and removal

Municipalities,
counties,
landowners,
farmers

Medium

NRCS, SWCD, USACE,
IDNR, contractor

Short term

Nutrient management measures

Landowners,
farmers

Medium

NRCS, SWCD,
contractor

Medium term

Contour buffer strips

Landowners,
farmers

Medium

NRCS, SWCD,
contractor

Medium term

Wetlands

Landowners,
farmers, counties

Low

NRCS, SWCD,
contractor

Short term

Ponds

Landowners,
farmers

Low

NRCS, SWCD,
contractor

Medium term

Bioreactors

Landowners,
farmers

Low

NRCS, SWCD,
contractor

Long term
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Funding Sources
Many opportunities are available to secure funding for the varied and diverse Management Measures
recommended in this plan. Entities such as government agencies, non-profit organizations, and
companies that provide funding for watershed improvement projects often require that partnerships be
in place and funds are leveraged. Table 11 shows some of the potential funding sources for BMPs
associated with Highland Silver Lake and also agricultural land. More details about these opportunities
are included in Appendix G.
Funds may come from existing grant programs run by public agencies, from partner organizations, or
through other avenues. Partners may wish to become involved if the project helps to achieve their
objectives, is a priority, or provides networking opportunities. Partnerships are also critical for
leveraging assets including political support; partners can leverage valuable goodwill and relationships
that have the potential to lead to other assistance.
Identifying suitable partners to support a specific project involves assessing the organizations’
jurisdictional, programmatic, and fiscal priorities and limitations. Different partners will be attracted to
different projects. It is beneficial to all partners to maintain relationships and communication, with each
organization denoting a specific staff member responsible for maintaining these connections. One or
two enthusiastic individuals or “champions” who believe that engagement in this process is in the
interests of all the partners can make a huge difference in the success of a partnership.
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Table 10. Funding sources for agricultural and in-stream BMPs from state and federal programs. CRP: Conservation
Reserve Program, from USDA. CPP: Conservation Practice Program, from USDA. EQIP: Environmental Quality
Incentives Program, from USDA. CSP: Conservation Stewardship Program, from USDA. WRE: Wetland Reserve
Easement program, from USDA. SSRP: Streambank Stabilization and Restoration Program, from the State of Illinois.
319: Illinois EPA funding under Section 319 of the Clean Water Act for addressing nonpoint source pollution.
GIGO: Green Infrastructure Grant Opportunities funding from Illinois EPA. SRF: State Revolving Loan Fund. IRAP:
Illinois Recreation Access Program
BMP/Management Measure Recommended

Program(s) for which Practices are Eligible

Highland Silver Lake and Surrounding Land
Lake dredging

SRF

Shoreline stabilization

EQIP, 319, GIGO, SRF

Stream and gully stabilization

SSRP, GIGO, 319

In-lake basin structure

GIGO, 319, SRF

Wetlands
Forest management and tree planting
Detention basins
Rain gardens
Ponds
Riparian buffers
Recreation
Agricultural Land Throughout Watershed
Conservation tillage
Grassed waterway
Water and sediment control basins (WASCOB)
Cover crops
Riparian buffers/field borders buffers
Roadside ditch maintenance
Contour buffer strips
Nutrient management plants
Ponds
Bioreactors
Stream and gully stabilization

CRP, CREP, CPP, 319, GIGO
EQIP, CRP, CPP, CSP, 319
319, GIGO
319, GIGO
EQIP (if sole livestock drinking water source), 319
CRP, CREP, EQIP, 319
IRAP
EQIP (no-till only), CSP, 319
CRP, CPP, EQIP, 319
EQIP, CPP, CRP, 319
EQIP, CPP, CSP, 319, Cover Crop Discount Program IDOA
CRP, CREP, EQIP, 319
319
319, GIGO
319, GIGO
EQIP, CPP, CRP, 319
EQIP, CPP, CSP, 319
SSRP, GIGO, 319
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Table 11. Funding sources for management measures recommended. See Appendix F for more information.
Funding Sources

Programs

State/Federal Programs
Section 319(h) Nonpoint Source Pollution Control Financial
Assistance Program
State Revolving Fund Loan Program, including:
Illinois Environmental Protection Agency

●

Public Water Supply Loan Program

●

Water Pollution Control Loan Program

Streambank Cleanup and Lakeshore Enhancement Grants
Green Infrastructure Grant Opportunities Program
Streambank Stabilization and Restoration Program
Conservation Practice Program
Illinois Department of Agriculture

Sustainable Agriculture Grant Program
Cover Crop Premium Discount Program. Fall Covers For Spring
Savings
Urban Flood Control Program
Illinois Recreational Access Program
Open Space Land Acquisition and Development

Illinois Department of Natural Resources

Land and Water Conservation Fund
Great American Outdoors Act
Special Wildlife Funds
Clean Vessel Act Grant
Flood Mitigation Assistance Program
Pre-Disaster Mitigation Program

Illinois Emergency Management Agency/Federal
Emergency Management Agency

Hazard Mitigation Grant Program
Severe Repetitive Loss Program
Building Resilient Infrastructure & Communities
National Dam Safety Program
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Illinois Department of Commerce and Economic
Opportunity

Illinois Development Assistance Program

Continuing Authorities Program (not a grant)
Flood Plain Management Services (FPMS) Program (not a grant)
U.S. Army Corps of Engineers
Planning Assistance to States (PAS) Program (not a grant)
Water Resources Development Act
U.S. Department of Housing and Urban Development

National Disaster Resilience Competition
USEPA Source Reduction Assistance Grant Program
Environmental Education Grants Program
Environmental Justice Small Grants Program

U.S. Environmental Protection Agency

Urban Waters Small Grants Program
Technical assistance from EPA Regions for:
●

Green stormwater management

●

Protection of healthy watersheds

Conservation Reserve Program
CRP—Grasslands
Conservation Reserve Enhancement Program (CREP)
Agricultural Conservation Easement Program, including:
Agricultural Land Easements and Wetland Reserve Easements
Environmental Quality Incentive Program
U.S. Department of Agriculture

Conservation Stewardship Program
Healthy Forests Reserve Program
Regional Conservation Partnership Program
Conservation Innovation Grants
Water and Waste Water Disposal Loan and Grant Program
Forest Legacy Program

U.S. Fish and Wildlife Service

Partners for Fish and Wildlife Program
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Table 12, continued. Funding sources for management measures recommended.
Funding Sources

Programs

Non-Government Organizations (non-profit organizations, private foundations/companies, other) that support watershed
management efforts
Ducks Unlimited
Living Lake Initiative
Pheasants/Quail Forever

Landowner Assistance

Trees Forever

Working Watersheds: Buffers and Beyond

The Nature Conservancy

N/A

The National Fish and Wildlife Foundation
The National Wildlife Federation

Five Star and Urban Waters Program
Resilient Communities Program
N/A

Water Environment Federation

N/A

Coca-Cola Foundation
Illinois American Water

Community Support Program,
Rain Barrel Demonstrations
2022 Environmental Grant Program

In-Lieu Fee Mitigation Program

N/A

Mountain Dew

Outdoor Grant Funds

Walton Family Foundation

N/A

National Great Rivers Research and Education Center

N/A
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Monitoring Timeline
Highland Silver Lake was historically monitored under both the Illinois EPA Volunteer Lake Monitoring
Program and Ambient Lake Monitoring Program. The Volunteer Lake Monitoring Program consisted of
Secchi disc transparency measurement sampling during May through October from 1994 through 2016.
The program has since been suspended by the IEPA in 2019. The Ambient Lake Monitoring Program was
started in 1978 and annual samples are continuing to be collected for Highland Silver Lake. Due to
excessive sediment causing capacity issues with the lake, restarting of the monthly monitoring of
Highland Silver Lake with or without the IEPA Volunteer Lake Monitoring Program should be top priority
to be able to have a continuous health report of the lake. This program will help determine the success
of the multiple projects installed in the watershed and can be collected by the City of Highland staff
during routine inspection of the lake.
In addition to monitoring of Highland Silver Lake, East Fork Silver Creek and Little Silver Creek should be
monitored to determine amount and location of pollutants that are affecting the health of the lake.
Sampling locations of these tributaries were identified in the previous watershed plan and should be
used for continued monitoring. These locations are listed below in Table 13 and mapped in Figure 30.
The collection and analysis of monitoring data should continue for as long as funding is available, but the
period should be continued for a minimum of 3-5 years in order to document any changes in water
quality that result from implementation of the watershed management plan. Opportunities for
continuing or expanding the monitoring program should be evaluated periodically in order to further
assess water quality conditions throughout the watershed, the causes and sources of pollution, the
impact of nonpoint source pollution, and changes in water quality related to implementation of the
watershed-based plan as well as social indicator data related to the watershed-based plan’s goals and
objectives. Quality Assurance Project Plans (QAPP) should be developed for those monitoring
opportunities that are selected for implementation in support of the watershed-based plan.

Table 13. Sampling locations for water quality monitoring in the Highland Silver Lake watershed.
Location
Lat.
Long.
Elev. (ft)
Tributary
Bridge on Hwy 160 (South of Grantfork
38.8225
-89.6667
510
E. Fork
Bridge on Fairview Rd. (North of Kraus)
38.8464
-89.6273
518
Little
Bridge on Niggli Rd. (West of Fairview)
38.8595
-89.6349
528
E. Fork
Bridge on Hwy 140 (West of Mettler Rd.)
38.8890
-89.6118
545
Little
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MEASURING SUCCESS
The success of the watershed plan can be measured by tracking several indicators at several milestone
points in time. Success can be documented in terms of:
●
●

Plan effectiveness: the absolute improvements seen in water quality, flooding, habitat, and
other plan goals;
Plan implementation: the number and extent of Management Measures implemented,
understood as a proxy for absolute improvements.

For both dimensions, measurement indicators were identified that would establish the progress made
towards each goal of the plan. Interim milestones were established for each indicator so that
improvements in effectiveness and extent of implementation could be tracked. Rather than waiting
several years to measure the effectiveness of the plan, measuring ongoing improvement allows for more
dynamic, directed, and effective implementation.
Measurement indicators
Measurement indicators were established to determine whether and how much progress is being made
towards achieving each of the goals of the plan (Table 14).
Interim milestones
Milestones represent time periods or deadlines for meeting watershed plan objectives. Tracking
milestones allows for adaptive management; if milestones are not being met, the most current
information can be used to implement a course correction or a plan update.
Meetings of the watershed plan partners should be held twice a year, at six-month intervals, in order to
assess the progress of the plan and address deficiencies in its implementation. The partners may also
hold a larger annual meeting to which stakeholders and the public will be invited. The need for a plan
revision will be assessed at five-year intervals. When deficiencies in plan implementation are identified,
the plan’s timeline and focus should be revised to address the issues. The watershed planning process of
issue identification, goal-setting, and management measure recommendation should be reiterated,
paying special attention to current data and new data sources.
A set of Progress Report Cards was developed for the watershed with milestones for the short-term
(one to 10 years; 2021-2031), medium-term (10 to 20 years; 2031 to 2041), and long-term (20+ years;
2041+) timeframes. The milestones and scorecard can be used to identify and track plan
implementation and effectiveness. Checking in on the measurement indicators at the appropriate
milestones helps watershed partners to make corrections as necessary and ensure that progress is being
made towards achieving the plan’s goals.
The Progress Report Cards provide for each goal:
1.
2.
3.
4.
5.

Summaries of current conditions
Measures of progress (Measurement Indicators)
Milestones for short-, medium-, and long-term timeframes
Sources of data required to evaluate milestones
Notes section

Grades for each milestone term should be calculated using the following scale:
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Grade

Percentage milestones met

A

80-100%

B

60-79%

C

40-59%

Fail

<40%

Lack of progress can be demonstrated where water quality monitoring results show no improvement,
new environmental problems, lack of technical assistance, or lack of funds. These factors should be
explained in the Notes section of the scorecard.
The Progress Report Cards should be used at every biannual meeting of the watershed plan partners,
and should be fully filled out and evaluated every five years to determine if sufficient progress is being
made and whether remedial actions are needed. The Progress Report Cards can be found in Appendix G.
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Table 14. Measures of success and measurement indicators for each watershed plan goal. Specific interim
milestones incorporating these measurement indicators can be found in the Progress Report Cards in Appendix G.
Goal(s) Addressed
All goals

Remove and Reduce
Sediment in Highland
Silver Lake

Measure of Success

Measurement Indicators

Projects and Practices Implemented: BMPs to
manage stormwater runoff, including those that
clean water of pollutants

Number and extent of Management
Measures (BMPs) implemented on public
and private land, wherever such data is
available.

Financial and Technical Assistance Secured: Sources
of funding and technical assistance committed
towards plan implementation.

Number of funding sources secured for
plan implementation. Number of
partnerships developed that provide
technical and/or financial assistance.
Removal of Highland Silver Lake from the
IEPA 303(d) list.

Use Impairments: The reduction of use impairments
as defined by IEPA.
Sediment Loads: A decrease in sediment observed
through water quality monitoring.
Removal of excess sediment from Highland Silver
Lake
Installation of in-lake structures to capture sediment
Stabilization of shoreline areas and stream reaches
surrounding Highland Silver Lake

Improve Surface
Water Quality

Concentrations and loads of sediment
(assessed by monitoring), to measure
against plan target reductions.
Dredging of excessive sediment from
Highland Silver Lake
Number of in-lake structures install in
Highland Silver Lake
Number of feet of shoreline areas and
stream reaches protected with riprap,
riffles, or other recommended BMPs

Continue woodland improvement on forested area
surrounding Highland Silver Lake

Acres of forest area improved through
invasive species removal and native plant
installation

Use Impairments: The reduction of use impairments
as defined by IEPA.

Removal of Highland Silver Lake from the
IEPA 303(d) list.

Pollutant load reduction: A decrease in sediment,
nitrogen, and phosphorus observed through water
quality monitoring

Concentrations and loads of pollutants
(assessed by monitoring), to measure
against plan target reductions.

Increased dissolved oxygen levels in Highland Silver
Lake

Measurements of dissolved oxygen levels
in Highland Silver Lake meet minimum
standards throughout the year

Decreased private sewer failures and discharges

Create and adopt a strategy to improve
assessment and maintenance of private
sewage systems
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Table 14, continued.
Goal(s)
Measure of Success
Addressed

Measurement Indicators
Acreage of land utilizing cover crops to
ensure there is permanent ground cover
on agricultural fields

Increased adoption of cover crops

Continued adoption of conservation tillage
Utilize installed practices to promote additional BMP
installation
Promote
environmentally
sustainable
agricultural
practices

Perform frequent gully erosion surveys

Promote NRCS priority watershed designation

Expanding riparian and field buffers with native plants

Conserve sensitive and unproductive agricultural land

Restoration of critical areas to increase natural habitats

Support healthy
fish and wildlife
habitat and
recreation

Increase sampling of macroinvertebrates and fish
utilizing volunteers through RiverWatch and Illinois
Natural History Survey
Improve aquatic habitat for breeding in Highland Silver
Lake

Create and adopt riparian buffer ordinance

Develop
organization
frameworks to
implement
watershed plan

Continued support from stakeholders leads to the
adoption and support of the Highland Silver Lake
watershed-based plan
Stakeholders utilizing Highland Silver Lake being a NRCS
priority watershed to improve the watershed
Ordinances created and adopted by stakeholders that
protect the watershed
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Acreage of agricultural land utilizing notill operations to promote increased soil
health and reduced erosion
Number and extent of BMPs installed on
agricultural fields throughout the
watershed
Frequent gully surveys performed to
identify areas that are in need of
immediate attention
Number of farmers contacting NRCS to
develop management plans and
installing BMPs utilizing EQIP funding
Linear of feet of riparian buffers and field
borders planted with native vegetation
to expand habitat and trap nutrients
Acres of sensitive and unproductive
agricultural land removed from
production and restored to a natural
setting
Number of acres of riparian and wetland
areas restored, number of logjams
removed
Yearly measurements of Highland Silver
Lake and its major tributaries to
determine the taxa richness and MBI
water quality scores.
Installation of artificial habitat
specifically for the aquatic species in
Highland Silver Lake; improved health of
aquatic species
Develop and implement riparian buffer
ordinance that requires minimum buffers
surround streams, creeks, and field
borders.
Number of watershed partners that
adopt the Highland Silver Lake
watershed-based plan
Number of stakeholders who utilize the
funding from Highland Silver Lake being a
NRCS priority watershed
Number and extent of ordinances that
support the health of the watershed
including riparian buffers and invasive
species removal
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Table 14, continued.
Goal(s)
Measure of Success
Addressed

Measurement Indicators

Public awareness, understanding and action, which
affect decisions in watersheds where individuals own
most of the land
Education &
Outreach
Effective materials to encourage behavior changes for a
healthier watershed
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Number of people reached by and
involved in outreach efforts related to
this watershed plan.
Percent of attendees at watershedrelated presentations and other events,
and percent who commit to action or
follow up with a watershed partner.
Percent of schools that incorporate a
watershed based project.
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Glossary of Terms
Terms found in the watershed plan and appendices:
100-year floodplain: Land adjoining the channel of a river, stream, watercourse, lake, or wetland that
has been or may be inundated by floodwater during periods of high water that exceed normal bank-full
elevations. The 100-year floodplain has a probability of 1% chance per year of being flooded.
303(d) list of impaired waters: The federal Clean Water Act requires states to submit a list of impaired
waters to the U.S. Environmental Protection Agency for review and approval every two years using
water quality assessment data from the Section 305(b) Water Quality Report. These impaired waters are
referred to as “303(d) impaired waters.” States are then required to establish priorities for the
development of Total Maximum Daily Load analyses for these waters and a long-term plan to meet
them.
305(b): The Illinois 305(b) Water Quality Report is a water quality assessment of the state’s surface and
groundwater resources compiled by the Illinois Environmental Protection Agency and submitted as a
report to the U.S. Environmental Protection Agency as required under Section 305(b) of the Clean Water
Act.
Agricultural Conservation Easement Program (ACEP): Provides financial and technical assistance to help
conserve agricultural lands and wetlands and their related benefits.
Agricultural Conservation Planning Framework (ACPF): A GIS model developed by USDA.
Aquifer: A layer of permeable rock, sand, or gravel through which groundwater flows, containing
enough water to supply springs and wells.
Base flow: The flow to which a perennially flowing stream reduces during the dry season. It is commonly
supported by groundwater seepage into the channel.
Bedrock: The solid rock that lays beneath loose material, such as soil, sand, clay, or gravel.
Best Management Practices (BMPs): See Management Measures.
Biodiversity: The variety of organisms (plants, animals, and other life forms) that includes the totality of
genes, species, and ecosystems in a region.
Center for Watershed Protection (CWP): Non-profit 501(c)3 corporation founded in 1992 that provides
government entities, watershed organizations, and others around the country with the tools to protect
streams, lakes, rivers, and watersheds.
Channelization: The artificial straightening, deepening, or widening of a stream or river to accommodate
increased stormwater flows, typically to increase the amount of adjacent developable land for urban
development, agriculture, or navigation.
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Comprehensive Nutrient Management Plans (CNMPs): A strategy for farmers to integrate livestock
waste management into overall farm operations.
Conservation Development: A development designed to protect open space and natural resources for
people and wildlife while at the same time allowing building to continue. See Appendix E for more
detail.
Conservation easement: The transfer of land use rights without the transfer of land ownership.
Conservation easements can be attractive to property owners who do not want to sell their land now
but would support perpetual protection from further development. Conservation easements can be
donated or purchased.
Conservation Practice Program (CPP): Illinois Department of Agriculture program implemented by the
Soil and Water Conservation Districts (SWCDs) in Illinois. Cost-share funds are available through the
SWCDs for various conservation practices including Filter Strips, Grassed Waterways, No-Till, and
Terraces. See Appendix E for more detail.
Conservation Reserve Enhancement Program (CREP): The country’s largest private land conservation
program, administered by the Farm Service Agency (FSA). An offshoot of the Conservation Reserve
Program (CRP), CREP compensates farmers and landowners for removing environmentally sensitive land
from production and implementing conservation practices. See Appendix E for more detail.
Conservation Reserve Program (CRP): A land conservation program administered by the FSA, which
provides a yearly rental payment for farmers who remove environmentally sensitive land from
agricultural production and plant species that will improve environmental health and quality. See
Appendix E for more detail.
Conservation Stewardship Program (CSP): U.S. Department of Agriculture program that helps producers
maintain and improve existing conservation systems and implement additional activities to address
priority resources concerns. See Appendix E for more detail.
Conservation tillage: Any method of soil cultivation that leaves the previous year's crop residue (such as
corn stalks or wheat stubble) on fields before and after planting the next crop, to reduce soil erosion and
runoff.
Contour Buffer Strip: Strips of perennial vegetation that alternate with strips of row crops on sloped
fields. The strips of perennial vegetation, consisting of adapted species of grasses or a mixture of grasses
and legumes, slow runoff and remove from it sediment, nutrients, pesticides, and other contaminants.
See Appendix E for more detail.
Conveyance: The act or means of carrying or transporting water from place to place.
Cover crops: Crops that protect soil from erosion by covering the ground in the fall and sometimes in
the spring. See Appendix E for more detail.
Designated use: Appropriate use of a waterbody as designated by states and tribes. Designated uses are
identified by considering the use, suitability, and value of the water body for public water supply;
protection of fish and wildlife; and recreational, agricultural, industrial, and navigational purposes.
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Determinations are based on its physical, chemical, and biological characteristics; geographical setting
and scenic qualities; and economic considerations.
Detention basin: A man-made structure for the storage of stormwater runoff with controlled release
during or immediately following a storm. Wet detention basins are also known as retention ponds. See
Appendix E for more detail.
Digital Elevation Model (DEM): Grid of elevation points used to produce elevation maps.
Discharge (streamflow): The volume of water passing through a channel over a given time period,
usually measured in cubic feet per second.
Dissolved oxygen (DO): The amount of gaseous oxygen in water, usually measured in milligrams/liter.
East-West Gateway Council of Governments (EWG): The metropolitan planning organization (MPO) for
the 4,500 square miles encompassed by the City of St. Louis; Franklin, Jefferson, St. Charles, and St. Louis
counties in Missouri; Madison, Monroe, and St. Clair counties in Illinois. EWG is a forum for local
governments of the bi-state St. Louis area to work together to solve problems that cross jurisdictional
boundaries.
Environmental Quality Incentives Program (EQIP): A program that provides financial and technical
assistance to agricultural producers, helping them to plan and implement conservation practices that
address natural resource concerns and improve natural resources on agricultural land and non-industrial
private forestland. See Appendix E for more detail.
Erosion: The displacement of soil particles on land surfaces due to water or wind action.
Federal Emergency Management Agency (FEMA): Government agency within the Department of
Homeland Security that responds to, plans for, coordinates recovery from, and mitigates against natural
and man-made disasters and emergencies, including significant floods.
Flash flood: A rapid rise of water along a stream or low-lying area, usually produced when heavy
localized precipitation falls over an area in a short amount of time. Flash floods are considered the most
dangerous type of flood event because they offer little or no warning time and their capacity for
damage, including the capability to induce mudslides.
Geographic Information System (GIS): A computer-based approach to interpreting maps and images
and applying them to problem-solving.
Geology: The scientific study of the structure of the Earth, focused primarily on the composition and
origins of rocks, soil, and minerals.
Grassed waterways: Vegetated channels designed to prevent gully erosion by slowing the flow of
surface water with vegetation. See Appendix E for more detail.
Green infrastructure: Green infrastructure can be defined as our region’s natural resources, including
open space, woodlands, wetlands, gardens, trees, and agricultural land. It can also be defined as the
nodes and corridors of vegetation over the region, or the site-scale structures and landscaping that
recreate natural processes. See Appendix E for more detail.
159

Highland Silver Lake Watershed Plan - Final

Green Infrastructure Grant Opportunities: A program that provides funding for the construction of a
variety of green infrastructure stormwater management practices such as porous pavement and
bioswales.
Groundwater recharge: Primary mechanism for aquifer replenishment which ensures future sources of
groundwater for commercial and residential use.
HUC or HUC Code: A Hydrologic Unit Code (HUC) that refers to the division and subdivision of U.S.
watersheds. The hydrologic units are arranged or nested within each other, from the largest geographic
area (regions) to the smallest geographic area (cataloging units). Where two digits follow “HUC,” they
refer to the length of the HUC code. For example, “HUC14” refers to the lowest-nested subwatershed
level with a 14-digit long code, such as HUC 07140204050101.
Hydric soil: Soil units that are wet frequently enough to periodically produce anaerobic conditions,
thereby influencing the species composition and/or growth of plants on those soils.
Hydrologic Soil Groups (HSG): Soil classifications from the Natural Resource Conservation Service based
on the soil’s runoff potential. The four Hydrologic Soils Groups are A, B, C and D. A’s generally have the
smallest runoff potential and D’s the greatest.
Hydrology: The scientific study of the properties, distribution, and effects of water in relation to the
earth’s surface, in the soil and underlying rocks, and in the atmosphere.
Illinois Department of Natural Resources (IDNR): State government agency established to manage,
protect, and sustain Illinois’ natural and cultural resources, provide resource-compatible recreational
opportunities, and promote natural resource-related issues for the public’s safety and education.
Illinois Environmental Protection Agency (IEPA): State government agency established to safeguard
environmental quality so as to protect health, welfare, property, and quality of life in Illinois.
Impervious Cover Model: Simple urban stream classification model based on impervious cover and
stream quality. The classification system contains three stream categories (sensitive, impacted, and nonsupporting) based on the percentage of impervious cover.
Impervious cover/surface: An area covered with solid material or that is compacted to the point where
water cannot infiltrate underlying soils (e.g., parking lots, roads, houses).
In-lieu fee: A payment made to a natural resource management entity for implementation of projects
for wetland or other aquatic resource development, in lieu of (in place of) on-site restoration or site
mitigation. See Appendix E for more detail.
Infiltration: Rainfall or surface runoff that moves downward from the surface into the subsurface soil.
Logjam: Any woody vegetation, with or without other debris, which obstructs a stream channel and
backs up stream water like a natural dam.
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Low Impact Development: Comprehensive land planning and engineering design approach with a goal
of maintaining and enhancing the pre-development hydrologic regime of urban and developing
watersheds.
Macroinvertebrates (aquatic): Invertebrates that can be seen by the unaided eye (macro). Most benthic
invertebrates in flowing water are aquatic insects or the aquatic stage of insects, such as mayfly nymphs
and midge larvae. They also include organisms such as leeches, clams, and worms. The presence of
benthic (bottom-dwelling) macroinvertebrates that are intolerant of pollutants is a good indicator of
good water quality.
Management Measures: Also known as Best Management Practices (BMPs). Methods or techniques
that are the most effective or practical means to achieving objectives including improving water quality,
reducing flooding, and improving fish and wildlife habitat. These practices include non-structural
practices such as site planning and design aimed to reduce stormwater runoff and avoid adverse
development impacts, or structural practices that are designed to store or treat stormwater runoff to
mitigate flood damage and reduce pollution.
Missouri Resource Assessment Partnership (MoRAP): Program at the University of Missouri which
develops, analyzes, and delivers geospatial data for natural and cultural resource management. MoRAP
partnered with the East-West Gateway Council of Governments to deliver mapped data on wetland
importance and wetland restoration value.
Mitigation: Measures taken to eliminate or minimize damage from development activities such as
construction in wetlands.
Municipal Separate Storm Sewer System (MS4): A system that transports or holds stormwater, such as
catch basins, curbs, gutters, and ditches, before discharging into local waterbodies.
National Hydrography Dataset (NHD): Digital database of surface water features, such as lakes, ponds,
streams, and rivers. The NHD is used to make hydrology and watershed boundary maps.
National Pollutant Discharge Elimination System (NPDES) Phase II: Permit program authorized by the
Clean Water Act requiring smaller communities and public entities that own and operate a Municipal
Separate Storm Sewer System (MS4) to apply and obtain a NPDES permit for stormwater discharges to
surface water. Permittees must develop, implement, and enforce a stormwater program designed to
reduce the discharge of pollutants from the MS4 to the maximum extent practicable. Individual homes
that use a septic system, are connected to a municipal system, or do not have a surface discharge do not
need an NPDES permit. The NPDES permit program is administered by authorized states. In Illinois, the
Illinois EPA administers the program.
National Land Cover Database (NLCD): Database with mapped land cover categories produced by the
Multi-Resolution Land Characteristics (MRLC) Consortium with land cover classifications based on
Landsat satellite data and ancillary data sources such as topography, census and agricultural statistics,
soil characteristics, wetlands, and other land cover maps.
Native landscaping: A landscape that contains native plants or plant communities that are indigenous to
a particular region.
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Natural Resources Conservation Service (NRCS): Government agency under the U.S. Department of
Agriculture (USDA) that provides technical assistance to landowners and land managers.
Nitrogen: A colorless, odorless, unreactive gas that constitutes about 78% of the earth’s atmosphere.
The availability of nitrogen in soil is important for plant growth and ecosystem processes, and nitrogen is
used in many fertilizers.
No-till: No-till farming (also called zero tillage) is a way of growing crops or pasture from year to
year without disturbing the soil through tillage. It uses herbicides to control weeds and results in
reduced soil erosion and the preservation of soil nutrients. See Appendix E for more detail.
Nonpoint source pollution (NPS pollution): Any source of water pollution that is not from a discrete
outflow point. Instead, NPS pollution comes from diffuse sources and is carried into waterways with
runoff from the land. Pollutants can include oil, grease, sediment, and nutrients in excess fertilizer.
Nutrients: Substances needed for the growth of plants and animals, such as phosphorous and nitrogen.
The addition of too many nutrients to a waterway causes problems to the aquatic ecosystem by
promoting nuisance vegetation including excess algae growth.
Nutrient Management Plans (NMPs): A strategy for obtaining the maximum return from on- and offfarm fertilizer resources in a manner that protects the quality of nearby water resources.
Partners: Key watershed stakeholders who take an active role in the watershed management planning
process and implementing the watershed plan.
Phosphorus: A nonmetallic element that occurs widely in many combined forms especially as inorganic
phosphates in minerals, soils, natural waters, bones, and teeth and as organic phosphates in all living
cells.
Point source pollution: Pollution that discharges in water from a single, discrete source, such as an
outfall pipe from an industrial plant or wastewater treatment facility.
Pollutant load: The amount of any pollutant deposited into waterbodies from point source discharges,
combined sewer overflows, and/or stormwater runoff.
Private sewage: Sewage systems that are the responsibility of the owners or occupiers of the properties
connected to them. These systems can include septic tanks, lagoons, and leach fields.
Rain garden: Vegetated depression that cleans and infiltrates stormwater from rooftops and sump
pump discharges, typically planted with deep-rooted native wetland vegetation. See Appendix E for
more detail.
Rainwater Harvesting: The accumulation and storing of rainwater for reuse before it reaches an aquifer.
See Appendix E for more detail.
Retention basin: A man-made structure with a permanent pool of water for the storage of stormwater
runoff. Also known as a wet pond, or wet detention basin.
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Retrofit: Modifications to improve problems with existing stormwater control structures such as
detention basins and conveyance systems such as ditches and storm sewers. See Appendix E for more
detail on detention basin retrofits.
Riparian: The riverside or riverine environment adjacent to the stream channel. For example, riparian,
or streamside, vegetation grows next to (and over) a stream.
Riparian Buffer: An undisturbed naturally vegetated strip of land adjacent to a body of water, such as a
stream or lake. Riparian buffers have water quality, flooding, and habitat benefits.
Runoff: The portion of precipitation that does not infiltrate into the ground and is discharged into
streams by flowing over the ground.
Sediment: Soil particles that have been transported from their natural location by wind or water action.
Special Flood Hazard Area: The area inundated during the base flood is called the Special Flood Hazard
Area or 100-year floodplain.
Stakeholders: Individuals, organizations, or enterprises that have an interest or a share in a project.
Stream reach: A stream segment having fairly homogenous hydraulic, geomorphic, riparian cover, and
land use characteristics.
Streambank stabilization: Techniques used for stabilizing eroding streambanks.
Streambank Stabilization and Restoration Program (SSRP): Illinois Department of Agriculture (IDOA)
program designed to demonstrate effective streambank stabilization at demonstration sites using
inexpensive vegetative and bio-engineering techniques. See Appendix E for more detail.
Subwatershed: Any drainage basin within a larger drainage basin or watershed.
Terrace: Ridges and channels constructed across the slope of a field to intercept runoff water, reducing
soil erosion. See Appendix E for more detail.
Threatened and endangered species: A “threatened” species is one that is likely to become endangered
in the foreseeable future. An “endangered” species is one that is in danger of extinction throughout all
or a significant portion of its range.
Topography: The relative elevations of a landscape describing the configuration of its surface.
Total Maximum Daily Load (TMDL): The highest amount of discharge of a particular pollutant that a
waterbody can handle safely per day.
Total Suspended Solids (TSS): The organic and inorganic material suspended in the water column
greater than 0.45 micron in size.
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U.S. Army Corps of Engineers (USACE): Federal group of civilian and military engineers and scientists
that provide services for planning, designing, building, and operating water resources and other Civil
Works projects. These include flood control and environmental protection projects.
U.S. Department of Agriculture (USDA): Federal government agency that provides leadership on food,
agriculture, natural resources, rural development, nutrition, and related issues. The USDA administers
several programs to encourage land conservation and agricultural best practices.
U.S. Environmental Protection Agency (USEPA): Federal agency whose mission is to protect human
health and the environment. USEPA enforces the Clean Water Act, among other laws.
U.S. Fish and Wildlife Service (USFWS): Federal government agency within the U.S. Department of the
Interior dedicated to the management of fish and wildlife and their habitats.
U.S. Geological Survey (USGS): Federal government agency established with the responsibility to
provide reliable scientific information to describe and understand the Earth; minimize loss of life and
property from natural disasters; manage water, biological, energy, and mineral resources; and enhance
and protect quality of life.
Urban runoff: Runoff that runs over urban developed surfaces such as streets, lawns, and parking lots,
entering directly into storm sewers rather than infiltrating the land upon which it falls.
Wastewater Treatment: Process that treats wastewater to alter its characteristics such as its biological
oxygen demand, chemical oxygen demand, pH, etc. in order to meet effluent or water discharge
standards.
Water and Sediment Control Basin (WASCOB): Small earthen ridge-and-channel or embankment built
across a small watercourse or area of concentrated flow in a field. See Appendix E for more detail.
Watershed: The area of land that contributes runoff to a single point on a waterbody (in this case, the
outlet of Wood River into Mississippi River).
Watershed-Based Plan: A strategy and work plan for achieving water resource goals that provides
assessment and management information for a geographically defined watershed, including the
analysis, actions, participants, and resources related to development and implementation of the plan.
Wetland: Lands that are inundated or saturated by surface or ground water at a frequency and duration
sufficient to support, under normal conditions, a prevalence of vegetation adapted for life in saturated
soil conditions (known as hydrophytic vegetation). A wetland is identified based upon the three
attributes: 1) hydrology, 2) hydric soils, and 3) hydrophytic vegetation. A wetland is considered a subset
of the definition of the Waters of the United States.
Wetland Reserve Easement (WRE) program: Component of the Agricultural Conservation Easement
Program (ACEP) that provides technical and financial assistance to restore, protect, and enhance
wetlands. See Appendix E for more detail.
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