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EXECUTIVE SUMMARY

Introduction

In 2020, the City of Highlan@warded HeartLands Conservarand Andreas Consulting Service a
contract to complete watershetiased plan for the Highland Silver Lake watershée. watershed
based plan islesigned to improve the water quality by controllingnpoint source pollutionspecifically
sediment from enteringlighlandSilver Lake, the drinking water source for the City of Highland. This
watersheddrains aportion of Madisorand Bondcounties in lllinoigo HighlandSilver Lake

The development offtisHighland Silver Lakeatershed management plan was guided by the United
States Environmental Protection Agency’s Nonpoint Source Program and GraiaksliGes for States
and Territories Appendix C Watershed Based Plan Guidance (2013), ChicagmMatré\gency for
Planning’'s “Guidance for Developing Watershed Action Ptaltlinbis” (2007), and current watershed
planning principledmpairments of water resources, causes and sources of such impasraedt
potential management practices were idéfigd for prevention, remediation, restoratigand
maintenance to achieve water quality objectivesing awater resource inventorylocal stakeholders
and experts.

TheHighland Silver Lakeatershed management plan also includes-sipecific best management
practices recommendations with associated units that should be implésdeost of implementation,
estimated pollutant load reduction, prioritand responsible entity for each practic

This watershed plan offers guidance for managing watershed resourcesbtia property, as well as
providing a platform to encourage other watershed stakeholders (lan@ogynesidents, businesses,
developers, public agencies, andnprofits) to participate. The plan is not regulatory, meaning it does
not become law. The intent is to encourage voluntary improvementsdter quality and stormwater
management in the watershed, for agricultural, urban, and natural areas and waters.

This updatedvatershedbased plan builds on the research of several reports completed prior to this
plan. These projects include the Highland Silver Lake Rural Clean WatanP(ogDA, 1980), Highland
Silver Lake Watershed TMDL Report (LTI, 2006), Phase 1 Diageesiigility Study of Highland Silver
Lake (CWI, 2008), Water Quality and Community Capacity in Silver Creekh&@tSIUC, 2010), and
the Watershed Plan for Highland Silver Lake Watershed (HDR, Z8&Myatershed plan developed by
HDR for the City ofighland in 2011 laid the foundation for securing funds forithelementation of

best management practices (BMPs) through an lllinois EPA 319 water queatity g
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The Highland Silver Lake Watershed

TheHigHand Silver Lakevatershed is located northeast of St. Louis, Missonrsouthwesterrllinois.
The watershed drains% of Madison Couy and 36 ofBondCounty The watershed’s 98iles of
streams drain roughl@1,000acres of landnto the HighlandSilver LakeThe Highland Silver Lake
watershed is part of th&ast ForlSilver Creek watershed, which drains ifitver Creek anthe lower
Kaskaskia River and eventually to the Mississippi River.

TheHighland Silver Lakeatershed project area contasmumerous subwatersheds, called HUC12s and
HUC14s. “HUC” stands for Hydrologic Unit Code, a number that identifiegeneral location and size

of the watershed. Many of the issues identified in the watershed are assessedsat subwatershed
levels.

As of 208, the watershed is home tapproximately 1,415esidents most ofthis population resides
outside of municipal boundarieslowever, this watershed provides drinking water fioore than 12,800
residents inCity of Highlan@nd Village of GrantforkAgricultural land makes ug3% of the watershed,
with most of that land in row crop farmingourmunicipalities sixtownships, andwo counties are
located within the watershed.

12
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Goals, Objectives, and Targets

Theplan promotes a functioning, healthy watershed and guidesdevelopment, enhancement, and
implementation of actions to achieve these goals:

GOALS

GOAL 1Remove and Reduc8ediment Deposited iHighlandSilver Lake
GOAL 2tmprove Surfac&Vater Quality

GOAL 3: Promote Environmentallystainable Agricultural Practices
GOAL 4: Support Healtlysh and Animaliabitatand Recreation

GOAL 5: Develop Organizational Frameworks

GOAL 6: Conduct Education and Outreach

Objectives were developed specify progress towards these goals. Targets in this plan were set at
levels that can feasibly be reached by the implementation of a suite oNBEsigement Practices
(BMPs), or Management Measures, over tifibe targets include a 25% reduction in phosps

loading a 15% reduction in nitrogen loading by4BQbased on lllinois Nutrient Loss Reduction
Strategy), and a 20% reduction in sediment loading (basezstimated impacts of proposed BMPSs) by
2040

14
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Key Watershed Issues

Analysis of the existingnd predicted future conditions in the watershed (Appendi Watershed
Resource Inventory) included collecting data from several governnagatsiburces, delineating HUC14
watershed boundaries, using the U.S. Environmental Protection Age&&HRA) Spresldeet Tool for
Estimating Pollutant Loads (STEPL), conducting an aerial assee$stezdim and riparian conditions,
field checks, and stakeholder engageméitie issues were organized intoHiphlandSilver Lakeand
land surrounding the lake and 2) agricultural land throughitvetwatershedFigure 3)

Highland 8ver Lake Issues

Historic loss of capacitin the lake

Increasing costs of treating drinking water supply
Shoreline erosion

Gully erosion

Sedimentdeposition fromstreamsentering 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 dieuts

" Reduction in recreatioral opportunities

" Public education of protecting the lake

Agricultural land issues

" Excessive nutrient and sediment runoff

" Lack of conservatiotillage and soil protectiorpractices
" Lack of field borders

" Roadside ditch erosion

" Poor ripariancorridor 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

15
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Critical Areas and Site-Specific Projects

“Critical Areas” were identified at locations in the watershed where igstr potential future causes
and source®f pollutants or existing functions are significantly worse than other aré#éseowatershed,
OR there is significant potential for the area to make progress towards omeie of the plan’s goals.
The Critical Areas were identified using survey and stakeholder informatioal aedi field
assessments, and U.S. Department of Agriculture (USDA) modeling.

Highland Silver Lake

(0]

(0]

(0]

(0)
(0)

Critical Stream Reaches: Highly or moderately degraded stream reachdsgtith
channelization(0.1 miles)

Critical Dredgind\reas: Location of deposited sediment in need of immediate removal
(100,000 cubic feét

Critical Riparian Areas: Highly degraded riparian ai@&sniles)

Critical Wetland Areas: Areas suitable for wetland restoration (4.6 acres)

Critical Shoreline Areaktighly eroded shoreline (6,350 feet)

Agricultural Land

(0]

o O

Critical Stream Reaches: Highly or moderately degraded stream reachdsghith
channelizationZ1.2miles)

Critical Logjam Areas: Stream reaches with high susceptibility to lodgfasites
CriticalRiparian Areas: Highly degraded riparian ar8&rtiles)

Critical Wetland Areas: Areas suitable for wetland restoration (10.8 acres)

Recommended Management Measures
Highland Silver Lake

(0]

O OO O0OO0OO0OO0OO0OOoOOoOOo

Dredging

Installation of inlake structure
Streambank andullyrestoration
Shoreline stabilization

Water quality improvement
Installation of aquatic habitats
Continue fish rearing

Removal of invasive speciasd forest management
Increased shoreline buffers
Detention basins

Public education

Recreation promotion

Agri cultural Land

(0]

O O oo

Cover Crops

Nutrient management plans

Grassed waterways and water and sediment control basins
Adoption ofconservation tillaggractices

Increased riparian corridor and field borders

17
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Roadway drainage ditch protection

Construction ofgricultural ponds

Streambank and channel restoration

Removal of invasive species

Removalof logjams that negatively affect stream health

O O O O0o0Oo

Measuring Success

Water quality monitoring may be conducted, as funding allows, on a thoeféve-year cycle throgh

the year 208. This may be done by the National Great Rivers Researckdunchtion Center (NGRREC).
A set of Progress Report Cards is included in App&adikich includes milestones for shaggrm (one

to 10 years; 2021 to 2031), medidt@m (10 to D years; 2031 to 2041), and lotgym (20+ years;
2041+) timeframes. The report card can be used to identify and track plan iraptation and
effectiveness. Checking in at appropriate milestones helps watershedepannake corrections and
ensure that pogress is being made towards achieving the plan’s goals.

Information and Education Plan

Public outreach and educational activities are vital for supporting a healthierrsretd. The
Information and Education component of this plan suppdhe cumulatie actions of partners,
stakeholders, and the public across the watershed to accomplish its gugisbjectives.

Making this watershed plan available to stakeholders, and informing them ot@tidn and contents, is
a major component of the Information and Education Plan. To this @edplan document is available
for download on the watershed plan website hosteg HeartLands Conservancy,
www.heartlandsconservancy.org/highlandsilverlake

Recommended information and outreach activities include:
" Watershed plan outreach

0 Mail or email Executive Summary of the watershed plan to key stakeholders

o Final plan andecommendations on web page. Post progress updates.

0 Press release announcing completed plan.

0 Meetings of the watershed plan partners held twice a year, at six monthviste
Possible larger annual meeting to include stakeholders and the public. Pisiomev
considered at fivgyear intervals.

" Agricultural BMP Workshmo
0 Take participants on a tour of BMPs in this area, such as farm enrolled or @RRter
and sediment control basin.
0 Host a demonstration project event, such as a demonstration on gragaeniways.
o Provide information on possible funding opportunities
" Shoreline BMP Workshop
0 Take participants on a tour of BMPs in this area, such as shoreline statsilizetind
and wetlands
o Provide information on how residents can help protect thalkie of Highland Silver
Lake
" Field Days
o Organize stream and lake cleanup volunteer opportunities
o Promote volunteer field days through media, social media, and communitypgrou

18
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(0]
(0]

(0]

Invasive species removal days

Coordinate withocal governments to hostctivitieslike stream and lake cleanupw
habitat restoration activities

Host at least one lllinois Riverwatch event to train volunteers in ddtaatmn and

water quality monitoring.

" Educational signs

(0]
0]
0]

Mark watershed boundaries with signs
Post signs about theative vegetation plots surrounding Highland Silver Lake
Post signs near fieldsingvarious agricultural best management practices

" Watershed protection awarenegfforts

o

Develop messaging based on goals in the watershed plan and disseminateshage
using media, social media, collateral (e.g. pencils, bumper stickers, tamggattoos),
and other materials.

Host a booth with materials about the plan, water quality, stormwater agament,
and BMPs at public events, such as county fairs, envirotahiEstivals, etc.
Coordinate with engineering firms to host professional developm@piootunities.
Develop an educational brochure to be included in water bills and/or maolehter
customers

Develop seasonal programming and events to encourage outéooeation on land
and water.

Partner with public health agencies to promote the physical and mentlttineenefits
of outdoor recreation.
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SECTION 1: INTRODUCTION

Simply stated, a “watershed” is the area of land that drains into a common wadgrtsuch as a creek
or river. It can be thought of as a large bathtub: when a drop of water hitelaere in the tub, it
eventually finds its way to the drain (the lowest pB)i 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 @&mams, rivers, lakes, reservoirs,
andwetlands), groundwater (e.g., aquifers and groundwater t&siand the surrounding landscape.

TheHighland Silver Lakeatershed is an area mastern Madison County and western Bond Couhat
drains toHighlandSilver LakéFigure 1)Precipitationfallingin the watershed collects sediment and
nutrients from agricultural land and deposits them in the watershed streamsrard importantly
HighlandSilver Lake. The excessive sediment and nutdententrations haveesulted in significant
capacity les ofHighlandSilver Lake, the drinking water source for the City of Highland and Village of
Grantfork, andhe listing ofHighlandSilver Laken the IEPA 303(d) list of impaired waters for several
successive years.

The City of Highland took action to address the water quality issuatfidd in the IEPA 303(d) list of
impairments. A watershed plan, developed in 2011 by altimg firm HDR, began the process of
identifying the sources of impairments and outlining potential solutidrsat plan laid ta foundation

for securing funds for the implementation of best management practiB&Hs) through an lllinois EPA
319 water quality grant. Watershed conditions have changed in the tarsy@nce that plan was
developed and it is time once again to examine water quality impairments in the wadersimd

identify BMPs to improve water quality.

A watershed plan is a strategy for managing watershed resources on publerty;cgs well as

providing a platform to encourage other watershed stakeholders (eugdowners residents,
businesses, developers, and nRprofits) to participate. The plan is not regulatory, meaning it does not
become law. The intent is to encourage voluntary improvements torst@ter management and water
quality in the watershed.
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Highland Silver Lake Watershed

The Highland Silver Lake watershed isoathwestern lllinois in the eastern portion of MadisGounty
and western portion of Bond County. The watershed dr&ittsof Madison County and 3% of Bond
County. The watershed’s 98 miles of streams drain roughly 3B0@&3 of land. Agricultural landakes
up 83% of land cover with most of that land in row crop faignideciduous forest covers 7.5%, and
urban land makes up another 7%. All or portions of six townships, four maliieig and two counties
are located within the watershed and approximbté&,415people call the watershed home.

HighlandSilver Lake is a 55{tre reservoir located at the outlet of the watershed. The lake provides
drinking water for the residents of City of Highland and Village of Grantfork whilaeti®g as
recreational area for the public. The importanceHijhlandSiver Lake and the creeks and streams
delivering water to the lake, mainkast Fork Silver Creek and Little Silver Ciesdk led to numerous
studies and projects conducted throughout the watershegtotect and improve the health of not only
the lake butalso the watershedAlthough these efforts have improved the heallighland Silver Lake
watershed, HighlandSilver Lake remagon the Illinois Section 303(d) list of impaired waters.

Purpose

The purpose of thélighland Silver Lak&atershed Plan is tpromote a healthy, functioning watershed
that seeks to improve surface watquality of lakes and streamaspeciallyHighlandSilverLake and

East Fork Silver Creeakstoresoil quality for the vast farmland draining kighlandSilver Lakgexpand
andprotect natural ecosystemsnd stabilize the lakes, streams, and creeks throughout the watershed
The plarfollows the nine essential elements developed by the United States Envirdri?natection
Agency (USEPA) which are required for a successful watepthin.These elements are grouped into
two land use categories, 1) agricultural land that makes up most of the vigtgimnd 2HighlandSilver
Lake and surrounding land. By organizing the causes of poljygollutant loads, and BMPs into these
two categories,stakeholders will be able to easily determine how to best improve their ptagser

United States Environmental Protection Agency Nine Elements

The USEPA outlines nine elements that are essential to a successful watdeshalflile these
elements can be adapted as needed to support each individual gtenwatershed plan foHighland
Silver Lakéollows these nine elements as outlined below. Additionally, includedi;ndocument are
locations of sitespecific management projects that identify potential areas of BMP impleatient,
based on assessment by tkidatershedPlanningCommittee (Section 5).

1) Identification of the causes/sources of pollution that need to be colied to achieve the
pollutant load reductions estimated in the watershplan;

2) Estimate pollutant load reductions expected following implementatibthe management
measures under element 3 below;

3) Description of the BMPs (neppint source management measures) that are expected to be
implemented to achieve the load reductions estimated undiement 2 above and an
identification of the critical areas in which those measures will be needed teimgnt;

4) Estimate of the amounts of technical and financial assistance needsdgiated costs, and/or
the source and authorities thatill be relied upon, to implement the plan;

5) Public information/education component that will be itemented to enhance public
understanding of the project and encourage early and comtithparticipation in selecting,
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designing, and implementing/maintainimgpn-point source management measures that will be
implemented;

6) Schedule for implementing the activities and Rooint source management measures identified
in this plan that is reasonably expeditious;

7) Description of interim, measurable milestones for deténing whether norpoint source
management measures or other control actions are being implemented;

8) Set of environmental or administrative criteria that can be used to determimether loading
reductions are being achieved over time and substantial progress is beirgtoadrds
attaining water quality standards;

9) Monitoring component to evaluate the effectiveness of the implementatdforts over time.

lllinois Environmental Protection Agency Nonpoint Source  Pollution Program

The lllinois Nonpoint Sourdollution (NPS) Management Program is a road map for lllinois’ NPS
pollution control activities, and guides the implemeritat of the activities and projects supported by
Section 319(h) grant funds and other NPS control activities in lllinois

The Program includes a summary of lllinois’ water resources, the sourcéspacts of NPS pollution,
and an outline of lllinois’ approach to control NPS padlutio protect and improve those waters. The
approach includes recommendations for staté&le and watershedcale work.

Madison County Stormwater Plan

The Madison County Stormwater Plan is the overall framework for stormwaseagement in the
county, which guides regulations, identifies flood and wafeality problems, establishes BMPs, and
prioritizes projets. TheHighland Silver Lakeatershed is one of 10 watershelixated in the county.
Although this project is funded by the City of Highland, théarshed planning team will seek to get this
watershed plan adopted into the Madison County Stormwater Hdarection and approval for the
Stormwater Plan comes from the Madison County Stormwater Commijssimse members include
County Board members and municipal representatives.

The Madison County Stormwater Plan also references stormwater ruvaitth istransported through
Municipal Separate Storm Sewer Systems (MS4s). Madison Catsitys the Coordinator fohe MS4
CoPermittee Groughat consistof 26 communitiesincluding Marine Township and Madison County
The groupworks together to help the iividual communities and townships meet the six minimum
control measures of their ILR40 permits.

The minimum requirements are: 1) public education and eath, 2) public participation/involvement,
3) illicit discharge detection and elimination, 4) construction site runaftrod, 5) postconstruction
runoff control, and 6) pollution prevention/good houselgrg. Madison County’s MS4 activities ir2@0
included technical training, outreach at public events, and hazardous walteton.

Authority

TheState of Illinois Counties Code (55 ILCS 5/) gives counties theigutb@dopt and enforce
floodplain regulations that apply to all buildings, structures, constructigoaeation, and fill in the
floodplain. The Counties Code also allows “management and mitigation offéetseof urbanization on
stormwater drainage” in Madison County and eight othermites (55/ILCS 5/4062.2).
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(55/ILCS 5/4.062.2) Stormwater managemertthe purpose of this Section shall be achieved by:

Q) Consolidating the existing stormwater management framework into a united, coudgyi
structure.

2) Setting minimum standards for floodplain and stormwater management.

3 Preparing a countywide plan for the management of natural and-made
drainageways. The countywide plan magarporate watershed plans.

The Section also allows the establishment of a stormwater managementiptaoommittee, whose
principal duties “shall be to develop a stormwater management plan for prasentto and approval
by the county board, and to direct the plan's implementatemmd revision.” The Madison County
Stormwater Commission fulfills this role. The stormwater plan it createst imureviewed by the lllinois
Department of Resources Office of Water Resources @DWR), and can include elents such as
rules for floodplain and stormwater management, fees or taxes from new dewvelop and incentives
for using green infrastructure and other approved drainage structures. lllinoigaipalities also have
the authority to adopt stormwater plan&5 ILCS/ Art 11 prec Div 12&lood Control and Drainage).

Watershed Data Collection and Analysis

A Watershed Resource Inventory (Appendix A) was developed by HeartLands/@oty@and Andreas
Consulting Servicesvhich reviews the existing conditiomsthin the watershed. The inventory
documents existing conditions in the streams and lakehénttatershed including channelization,
erosion, riparian area condition, soil types, demographics, land use/land aneglimate. Existing
pollutant loads ofitrogen, phosphorus, and sediment are estimated fronstixg land uses using the
STEPL from the USERAathymetric survey was alsompleted by thdllinois State Water Survep
determine the capacity dflighlandSilver Lake and it will be used to compare to the pollutant load
analysis reportUnique to this watershed, numerous past reports have besrdacted on the
watershed. Information from these reports were also included inupdated watershed plan.

Aerial assessment of stream and riparian con ditions

The previous Highland Silver Lake watershed plan developétDisbutlined stream buffer
conditions, bank erosion, and logjams on streams throughout themshed as well as shoreline
conditions orHighlandSilver LakeMeasurements for these conditions were taken in 2005. To
determine where changes have occurred in the past 16 years, aeriabassatsof the streams
and visual assessment of the shoreline conditions werggoted by Andreas Consulting
Service. To gathestream conditions, ACS used drone flights to capture videlbe main
streams in the watershed. Shoreline conditions were assesseddtmyat with the City of
Highland Natural Resource Manager. Aé%/ed thevideoto assess streambank erosion,
degree ¢ channelization, condition of the riparian area, and streambed erosionaAG€SILC
compared the conditions of the streams in 2021 to conditions in 20@termine areas of
concern.

Delineation of subwatersheds

The watershed contains four subwatersheds, or hydrologic units (Htelled HUC12s. To
provide more detailed analysis and recommendations for the watershed;ith€12s were
further divided into 49 even smaller HUC14 subwatersheds. HeartLanderZamsused USGS
methodology for defining watersheds in the Watershed Boundary DatasBDj\\a component
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of the National Hydrography Dataset (NHD). Throughout tlais, ghe term “subwatershed”
refers to the HUC14 subwatershed level.

Bathymetric Survey

In May2021, the lllinois State Water Survey completed a bathymetric surveeafriginal

transect lines irHighlandSilver Lake which were established in the previous surveys completed
in 1981, 1984, and 1999. This bathymetric survey provdidéstermination 6the current

capacity of the reservoir and an estimate of the total sediment deposai@r the specific time
intervals.

Data from 11 historic transect lines and one new transect line were used &lagethe survey
with three of the northern most histric lines inaccessible due to shallow water conditions.
Depths were measured with acoustic depth sounding epeipt and for areas of the lake where
depth were insufficient to allow the use of the sounder, adyrated sounding pole with a
sediment boot wasised.

Analysis of the survey concluded the capacity of the lake has decr&asedhe original 7,322
acrefeet to 5,075 adt in 2021 or a 31.7% reduction. This equates to a reduction ohBan
gallons of water that could be used for drinking waf€he sedimentation rates from 192921
was 34 acrdeet annually which is a decrease from 51 afget annually from 19621981.

See Appendix H for the full bathymetric survey report.

Historic Reports and Projects

There have been several reports goleted analyzing the health of the watershed,
sedimentation irHighlandSilver Lake, and a previous watershed plan. The list of past reports
and projectincludesHighland Silver Lake Rural Clean Water Program i, t8§hland Silver

Lake Total Maximum DgiLoad Report in 200@hase 1 Diagnostic/Feasibility Study of Highland
Silver Lake in 2008, Water Quality and Community Capacity in Silver Creekh&idia 2010,
andthe Watershed Plan for Highland Silver Lake Watershed in.2011

The Geographic Data Base and Watershed Modeling for Evaluation of the Rural @ean W
Program in the Highland Silver Lake Watershed completed in 1987¢awmiat the
effectiveness of BMPs in the areas with water quality problems and to pribjeqiosdile
impacts of future implementation of BMPs. The study looked at the effeatis®of both non
structural BMPs, including cover crops, cropland protection systantsconservation tillage
systems, and structure BMPs, including grassed waterwagineat basins, and diversion
structures. The report concludetnstructuralBMPs were more effective in reducing pollutant
loads including sediment and amount of nutrients in the seatit but structural BMPs were
more effective at reducing peak discharge. lbatsncluded that any fertilizer management
BMP needs to be applied on most of the croplands for it toffectve at reducing loading and
nutrient concentrations.

The Highland Silver Lake Total Maximum Daily Load Report completed in 2006dttedyz
impairments which caused the lake to be on the lllinois 303(d), deternymential sources of
impairments, establishes total maximum daily (TMDL) loads for the impaisnamd
recommends practices to meet the TMDL. The report determined the cause airimgnt are
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manganese, total phosphorus, dissolved oxydgddrin, and chlordane. Total phosphorus was
the only TMDL set in the report because the reduction imltphosphorus will reduce the
amount of the remaining impairments. The TMDL for totadgthoruswas established at a 90%
reduction of the existing loads. To achieve this reduction, the ntepeommends installing
BMPs including, restricting livestock access, conservation buffenelse protection,

sediment control structures, conservation tgke, and idake structures.

A Phase 1 Diagnostic/Feasibility Study was completed in 2008 by [dF\Aro assess the lake
and develop a lake management plan. The study analyzedngxiake conditions, areas of
concern, and sources of sediment and merits entering the lake. The study provided lake
management objectives including reducing the amount of sedimremove accumulated
sediment, improve water quality, stabilize shoreline areas, and enhance fishapiops and
provided restoration alternaties including, isiake structures, sediment removal, aeration
systems, shoreline stabilization, and fisheries management.

Southern lllinois Universit¢€arbondale, Illinois State University, and University of Minnesota
completed a Water Quality and Community Capacity in Silver Creek Watersiwdincludes
the Highland Silver Lake watershed. The project gathered itimbugh interviews, focus groups,
andmail surveys with stakeholders throughout thiighlandSilver Lake watershed. The
responses from resides and stakeholders showed timeed forcontinued efforsto promote
conservation practices and educating landowners howrteeeryday decisions carelp protect
the watershed. The report concluded that educationtreach andcommunity partnerships
need to improve on a watershed scale to improve water quality.

In 2011, HDR completed a watersHealsed management plan for the Highland Silver Lake
watershed The plan, like this updated watershbdsed planusesthe USEPA nine components
of a watershed plan and analyz@ater quality issuesand establisheongterm goals,
objectives to meet the goals, funding opportunities, and eation and outreach q@grams. The
goals the plan identified include improdavater quality, reducd sediment and nutrient loads,
removal of HighlandSilver Lake from IEPA 303(d) List, impdohénking water source,

improved recreational opportunities, environmental stewardshand protecion of natural
areas. The plan alsecommendssarious best management practicesrteet the goals
including soil conservation practices, stream protection and restoration,dedection and
restoration, and community outreach activities.

In 2016, Berrini & Associates completed an updated Evaluation of HighlagmdLaike to
determine action items to improve the health Highland Silver Lake. Their report concluded
the water quality of the lake continues to be a concern wvpittor water clarity (as measured by
Secchilisks that were obscured atepths less than 1 fopturing summer months due to
sediment and algal growth. It also reported phosphorus level remain elevaietbdwnoff
from agricultural fieldsand sediment bars are beginning to form in the northern portidithe
lake, helping trap sediment from being transported to the thaun portion of the lakeThe
report listed several itemseeding adoptioimmediately $me ofthese recommendations
were completedbetween20182021through anlllinois EPA 319 Grarihcludingrestoring and
protecting the eroded peninsula north 67D and stabilizing gully erosion near laBeveral
projectsfrom the Berrini studstill need to be implementedsuch asiredging 80,000ubic
yards of sedimentdeveloping a monitoring plan for tributaries, and increagioger crop
adoption.
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In20182021the City of Highland, in partnership with HeartLands Conservancy, receive
lllinois EPA 318on-point source pollution gant for the Highland Silver Lake watershed. This
grant provided funding for 21 projects in the watershed aesgulted in substantial reduction in
sediment, nitrogen, and phosphorus rundfigure 5shows the location of each of these
projects and Tablé& provides the amount of BMPs installed and pollution redlce
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Completed Project Locations
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Figure5: Past project locations in Highland Silver Lake watershed
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Tablel: Completed Projects in Highland Silver Lake watershed

P load reduction

N load reduction

Sediment load

Project type & Contract # Size of project Size units (Ibs/yr) (lbsiyr) reduction (tyr)
Water and Sediment Control Basin
1 3,192 Linear feet 102 53 217
2 800 Linear feet 28 54 20
6 1,250 Linear feet 204 408 281
7 858 Linear feet 62 123 48
8 3,110 Linear feet 42 84 131
15 1,510 Linear feet 8 16 32
17 5,250 Linear feet 40 80 136
20 1,840 Linear feet 24 48 47
WASCOB Total 17,810 Linear feet 510 866 912
Grassed Waterways
3 3 Acres 780 1,454 456
4 0.5 Acres 74 140 53
5 0.8 Acres 74 140 53
6 0.6 Acres *Included in WASCOE *Included in WASCOB| *Included in WASCOB
7 0.8 Acres *Included in WASCOE *Included in WASCOB| *Included in WASCOB
8 0.1 Acres 6 13 6
9 1.5 Acres 119 227 85
11 1.7 Acres 121 233 98
16 3.5 Acres 200 400 360
18 3.4 Acres 304 608 417
20 1.1 Acres 120 240 120
Grassed Waterwaygotal 17 Acres 1,798 3,455 1,648
Grade Stabilization Structure
3 1 Structure 43 80 27
6 1 Structure *Included in WASCOE *Included in WASCOB| *Included in WASCOB
8 1 Structure *Includedin WASCOB *Included in WASCOB, *Included in WASCOB
11 1 Structure *Included in GW *Included in GW *Included in GW
16 3 Structure *Included in GW *Included in GW *Included in GW
20 1 Structure 5 10 5
Grade Stabilization Structufietal 8 Structure 48 90 32
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Project type & Contract #

Size of project

Size units

P load reduction

N load reduction

Sediment load

(Ibslyr) (Ibslyr) reduction (t/yr)

Stream/Channel Stabilization

3 800 Linear feet *Included in GW *Included in GW *Included inGW

21 1,512 Linear feet 87 173 87

22 700 Linear feet 42 83 42
Stream/hannel Stabilization Total 3,012 Linear feet 129 256 129
Diversion Channel

4 1,400 Linear feet *Included in GW *Included in GW *Included in GW

8 1,000 Linear feet 57 106 38
Diversion Channel Total 2,400 Linear feet 57 106 38
Conservation Cover

7 17.03 Acres *Included in WASCOE *Included in WASCOB| *Included in WASCOB
Conservation Cover Total 17.03 Acres
Pond

10 1 Pond 81 97 111

12 1 Pond 11 21 54
Pond Total 2 Pond 92 118 165
Wetland Restoration

13 1 Acre 11 21 64
Wetland Restoration Total 1 Acre 11 21 64
Shoreline Stabilization

14 2,035 Linear feet 120 240 120
Shoreline Stabilization Total 2,035 Linear feet 120 240 120
Woodland Improvement

19 20 Acres 29 59 24
Woodland Improvement 20 Acres 29 59 24
OVERALL TOTAL 2,794 5,211 3,132
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Stakeholder Engagement

Early on and throughout the planning process, the planniagntengageadvith 25 individuals who
reside in the watershednterviews were conducted with stakeholders including/tships,
municipalities, and County Board membdrssmall group meetingsattendees providedocations of
floodingand gave detailed input on stormwatr issues in the watershe@pen Housswere scheduled
to gather input and get feedback from the general publit due to the COVHR9 pandemic(2020
2021)had to be canceled

Municipalities were asked about their drinking water source(s), wastemtreatment system(s), and
issues such as erosion, siltation, and water quality. Other stakef®ldere asked about these issues in
their jurisdiction or on their property. A tableisimarizing the input from municipalities can be found in
Appendix A (Watershed Resource Inventory). Stakehatgert helpedto shape theCritical Area
locations and the Information and Outreach section of thenp Some of the issues identified during
outreach includssiltation of Silver Lake and its potential effects on drinking water suprigjan of
cropland and streambanks, flooding, logjams, and excessive moss andralgaerbodies

Community Survey

A CommunitySurvey for theHighland Silver Lakvatershed waslevelopedso thatwatershed
residents to provide information about issues on their property and pmiggdback on which
type of best management practices they are interested in implemeniihg. survey was shared
at stakeholder meetingqosted on the City of Highland and Village of Grantfork websites, and
broadcast on social media sitéstotal ofsevenresponses were received. The results revealed
some locations oérosion on agricultural land and potential BMP sit&ppendix B).

Key Issue ldentification and Goal Setting

Using the results of the stakeholder outreach process, the project team fiehtihe key issuessuch
asexcessive sediment depositedhiighlandSilver Lake-in the watershed. As the key issues evolved,
common thenes emergedand the project team was able to develop overarching goalsodujekctives
for the watershed.

Critical Areas Identification

Theproject team used information gathered from municipalitigsvnships, the county, individual
property owners, and a variety of technical and spatial data resources addlimg to determine the
locations of Critical Areas in the watershed. A “Critical Area” is a locatibe indtershed where
existing or potential future causes and sources of pollutants are significaotgewhan 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 fitakefolders and the public, management
measures and targets were identified. Management Measares Targets are divided into the two
categoriesmeasures and targets faétighlandSilver Lake ifeding land surrounding the lakend
measures and targets for agricultural land throughout the watersfAdese management measures will
includespecificBest Management Practices (BMPs) for prevention, remediation, resiaratnd
maintenanceor each céegory. Pollutant load reduction and other benefits, approximate costs, and a
schedule for implementatiors provided for BMPs in each category. Sources of financial and technical
support are also identified, and measures of success and milestones are estlbdishonitor the
ongoing progress of the plan.
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Spreadsheet Tool for Estimating Pollutant Loads (STEPL)

The project teanused the STEPL tool, which uses land cover, precipitai@helevation data to
estimate nitrogen, phosphorus, and sediment rffrfoom specific drainage areas. The tool
created estimates for current land use conditions and future land covemsicanncorporating
Management Measures. These numbers were used to set targets for pdllathreduction in
the watershed.

Agricultur al Conservation Planning Framework (ACPF)

HeartLands Conservancy used the Agricultural Conservation Planning Franja@Bik), a set of
Geographic Information System (GIS) tools developed by the USBéntdy locations where

certain BMPs (e.g., terraces, grassed waterways) would besuitdd. TheACPRises

topographic datai(e.,LIDAR) to create maps of drainage pathways across agricultural land. These
drainage pathways are used alongside land cover, rainfall, and soils data tousabtemaps

within the watershed.

Implementation Plan
For each Management Measure, an implementation schedule was develBpethers in the watershed
plan can monitor progress and effectiveness using progress report cgrpsr@ixG).

Water quality monitoring
Water quality monitoring data was collected for the watershed (from ISGS, IEPAthedsources),
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 guestiod omments made
by their staff were addressed and the plan was updated ¢®timg their requirements. The final plan
was then submitted for their final approval and adoption.

lllinois Environmental Protection Agency Review

A draft of the planwill bereviewed by the lllinois Environmental Protection Agency Bureau of Water
Division. Any comments or recommendations provided hg Divisiorwill be addressed before the plan
is submitted forfinal approvallf no further comments are made, the pl@approved and added the
IEPA website.

Integration into Madison County Stormwater Management Pla n
Uponthe approval by the City of Highland and the lllinois EPA, the plan will be sethittitMadison
County to be adopteds a part of theMadison County Stormater Management Plan.
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SECTION 2: GOALS, OBJECTIVES, AND TARGETS

Goals and Objectives

A set of longerm goals and objectives were developed to address the challenges aed Bsssociated
with maintaining a healthy, functioning watershed (Table 2). These go@dtessithe issues identified in
the Watershed Resources Inventory, Communityw&y and input from residenttandowners
businesses, and government officidEach goal and objectivaignwith a challenge/issue to be
addressed, a set of recommended Best Management Practices (BMis)izations implementing
those BMPs, specificid general projects using those BMPS, and ranking of the priority of the
recommended BMPs.

Table 2Summary of goals and objectives of the Watershed Far.goals on the following pages for
additional details.

Goals Objectives

" 30% reduction of sedimer037.
" Dredgel00,000 cubigardsof sediment frommorthern portion of lake

Reamove and Reduce " Installation of inlake structurés).
Sediment Deposited in " Installation of shoreline stabilizatioan 6,325 feet of Criticédhoreline Area
HighlandSilver Lake " Stabilizestreams andyullies surroundingdighlandSilver Lake

" Continue forest managememind native tree plantingurroundingHighlandSilver Lake
" Monitor tributaries to Highland Silver Lake to meassegliment deposition yearly

" RemoveHighlandSilver Lake from lllinois 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 tharil kg/year per TMDL report.

" Maintain dissolved oxygen levels above standard minimuniktighland Silver Lake to
prevent harmful algal blooms.

Improve SurfacéVater " Install streambanlpractices orl7,694feet of Critical Stream Reach#sstabilize channel

Quality banks,

" Stabilize 2Iniles of channelized streams and reconnect to the floodplain

" Remove all Critical Logjam Areas that negatively affect streaithhe

” Promote rural roadside ditch maintenance strategies to prevent gutigien

" Create a strategy to improve the assessment and maintenance of privatgyeayatems
for correct functioning

" Expand and increase frequency of water quality monitoring throughout the watdrghe
identify trends and evaluate the success of best management practices.

" Encourageiseof cover crops on all agricultural fields

" Promote the benefiteind increase adoptionf conservation tillage

" Perform gully erosion surveys

" Promote the benefit of Highland Silver Ldleing labeled a NRC$riority watershed for
implementingagriculturalbest management practices

" Increase riparian buffers near creeks, streams, and field borders.

" Conserve sensitive landsuch as highly erodible areas, by taking them out of crop
production.

" Increase the acreage of foreshd native grasslanthrough ecological restoration

Promote
Environmentally
Sustainable Agricultural
Practices
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Support HealthyFish
and Wildlife Habitat and
Recreation

Promote healthy ecosystems withiake,streams and riparian areas.

Monitor fish and aquatienacroinvertebratecommunities.

Identify and protect key natural features and wildlife corridors.

Prioritize “green” or natural systersased stormwater management approaches.
Create an invasive species removal strategy.

Install artificial aquatitabitatsfor fish breeding

Create and adopt a riparian buffer ordinance

Install riffles to stabilize streams and improve aquatic habitat.

Develop Organizational
Frameworks

Continue success of past projects and reports

Activate a network of partner® implement the plan.

Encourage government entities to assist stakeholders with watershewgeamnent.
Leverage funding from a variety of sources to implement the plan.

Conduct Education and
Outreach

Identify volunteers to help expand monitoring program

Continue promotion of benefits of Highland Silver Lake

Connect watershed stakeholders to decisibakers and experts.

Offer opportunities for public education and participation in watershed eratt
Develop public recognition programs focused on the watied plan’s goals.
Increase awareness obnsequences 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 healthgbitats and recreational opportunities.
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GOAL 1:REMOVE ANCREDUCEAMOUNT OFSEDIMENTDEPOSITED IN

HIGHLANDSILVER LAKE

Reduce the amount of sediment depositedtio HighlandSilver Laketo ensure thelong-term drinking
water storage and recreational capacity of the lake .

Sediment Reduction Objectives:
1.1 Achieve a 30% reduction in sediment from the watershed 8720This is lower than the
recommended TMDL report but achievable for the watershikesh pimeframe.

1.2 Dredge approximately 100,000 cubic yards of sediment from-ac® area in the northern
portion of Highland Silvdrake i.e.,an average of 3 feet of sedimeoter 20acrey.

1.3 Installat least ondn-lake structure in the northern portion of Highland Silver Lakeaatrol
andcapture sediment and nutrients and prevent the transpoftpollutants to the
remainder of the lake.

1.4 Install rock riprapr other shoreline stabilization practices all Critical Shoreline Areas
whichtotal 6,325 feet.

1.5 Install B2st Management Practicesuch as rifflegp control erosiorof tributary streams
and formation of gullies in areas that drain to Highland Silver.Lake

1.6 Continue forestanagement practices around\®r Lake that useativetrees andplants
andremoveinvasivespecies.

1.7 Monitor major tributaries to Highland Silver Lake to develop accuaataialsediment load
measurements.
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GOAL 2: IMPROVE SURFACE WATER QUALITY

Improve surface water quality in the watershed, so thelighlandSilver Lake andributaries can be
safely used by residentgnd removeHighlandSilver Lakdrom the IEPA 303(d) list of impaired
waters.

HighlandSilver Lakdas been listed on the 208 IEPA 303(d) list of impaired waters. The causes of
impairment forHighlandSilver Lakéncludes chlordane, total suspended solf@i$S)mercury and
phosphorus. The source of impairment féighlandSilver Lake includes atmospheric depositidoxics,
littoral/shore area modifications, unknowrsourcesand crop production.

Surface Water Quality Improvement Objectives:
2.1 Decrease overall pollutant loading to Highland Silver Lakevtds that ultimatelyemove
the lake from the lllinois EPA 303(d) lisirapaired waterand minimize drinking water
treatment costs

2.2 Achieve a 30% reduction in sediment from the watershed (8720

2.3 Achieve a 45% reduction in phosphorus from the watershe®dd37, whichaligns withthe
lllinois Nutrient Loss Reduction Strategy.

2.4 Achieve a 45% reduction in nitrogen from the watershed by 2@8ichaligns withthe
lllinois Nutrient Loss Reduction Strategy.

2.5 Develop sstrategyto reduce the phosphorus load to Highland Silver Lake be|8W#11
kg/year or a 90% reduction to meet TM[&Hport.

2.6 Maintain dissolved oxygen levels above minimum standards in Highland Silvéo Lake
prevent harmful algal blooms

2.7 Install streambank stabilization practices bh694feet of Critical Stream Reachts
stabilize channel banks.

2.8 Restore natural stream flow fo21 milesof degraded steams and reconnect to the
floodplain

2.9 Remove all Critical Logjam Areas that negatively affect stream health.

2.10Promote rural roadside maintenance techniques which prevent exaegsily erosion
such as installing properly shaped, wedljetated ditches where necessary

2.11Create and implement a strategy to improve the assessment and maintenpceate
sewage systems to ensupeoper function.

2.12Expand and increase the frequency of water quality monitoring thhowt the watershed
to identify trends and evaluate the success of best management practices.
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GOAL 3: PROMOTEENVIRONMENTALLYSUSTAINABLE AGRICULTURAL

PRACTICES

Promote sustainable agriculturapractices that protect the valuable soils on agricultural fieldsdree
nutrient runoff, and support native habitat.

Promote sustainable agricultural practice objectives:
3.1 Continue to encourage the adoption of cover crops on all agricultural fieldéminate
bare soilswhich are prone to erosion.

3.2 Continue to encourage and promote the benefits of conservation tillage (o-till) on all
agricultural fields to increase soil health and reduce nutrient runoff.

3.3 Perform gully erosion surveys to document current and diragconditions and track
potential problem areas.

3.4 Promote the benefit of Highland Silver Lake watershed’s designation/dR@S priority
watershed for drinking water source protection. This designatémuires 10% abcal
Environmental Quality Incentivesdgram EQIP through NRCfinding to be spent
throughout the watershedwhich can provide assistance to agricultural producers

3.5 Increase native ripariafi.e., the vegetated area next to a stream or waterbdolyffers and
remove invasive plant species surrounding all streams, creeks, drainage wafig]c&nd
borders to slowand filter runoff and increase beneficial habitat.

3.6 Conserve sensitive and unproductive lands by taking thatof crop production. These
lands include cropland on steep slopes andnigpraareas.

3.7 Increase the acreage of forest and native grassland in the watershed te ¢raitat
connectivitythrough ecological restoration and land conservation practices

39



Highland Silver Lake Watershed Plan - Fnal

GOAL 4: SUPPORT HEALTHY FISAND WILDLIFE HABITAT AND RECREATION

Improve and protect habitat irHighland Silver Laketreams 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 provideah&dr a wide
variety of native fish, invertebrate, plant, and animal species.

4.2 Expand and increaghe frequency of monitoring fish and agquatic 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 grasslargito prevent the loss or degradation of fish and wildlife habitat.

4.4 Prioritize “green” or natural systerrsased stormwater management approaches.

4.5 Createa strategy to remove invasive species within the watershed and educatevienaals
about invasive species and how to safely remove them.

4.6 Adopt a riparian buffer ordinance surrounding all major waterways to increase habitat and
reduceand filterrunoff.

4.7 Installrock riffles tostabilizestream channedand improve aquatic species and fish habitat

4.8 Installation of additional fish rearing ponds to enhance the fisheries in the lake an
surrounding streams.

GOAL 5: DEVELOP ORGANIZATIONAL FRAMEWORKS TO IMRPIENT

WATERSHED GOALS
Facilitate partnerships with stakeholders and leverage resourcedplement the watershed plan.

Develop Organizational Framework Objectives:

5.1 Continuethe success of past projects including continued updates eémshed plan and
evaluation reports of Highland Silver Lake #m&l\Watershed.

5.2 Activate a network of partners dedicated to implementing the watershed prahadher
water quality and stormwater enagement issues throughout the watershed.

5.3 Encourage additional government entitjesich as townshipsnd the Village of Grantfork
to assist stakeholders with watershed management.

5.4 Leverage funding from greater diversity ofources to implement the watshed plan.
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GOAL 6: CONDUCT EDUCATION AND OUTREACH
Promote public awareness, understanding, and stewardship of the watershed &edwatershed
plan.

ConductEducation and Outreach Objectives:
6.1 Identify volunteergo expand the water quality and aquaspecies monitoring program
6.2 Continue promotion of the health and recreational benefits of Highlan@Silake.

6.3 Connect watershed residents and farmers to decisitakers and experts with knowledge
about water quality and erosion issues and solutions.

6.4 Offer effective opportunities for public education, training, and participatiowatershed
matters, including informatiofbased resources and demonstration projects.

6.5 Developa public recognition program focused on the watershed plan’s goals.

6.6 Increase awarerss ofthe consequences of poor water quality in Highland Silver Lake
including increasedrinking water costs.

6.7 Showcase best management practices (BMPs), especially grassed watarvdavater and
sediment control basins, to show how to properly desigatah, and maintain these
practices.

6.8 Install educational signs promoting healthy habitats and recreational oppibigs
throughout Highland Silver Lake Park and surrounding Highland Silver Lake.

Watershed Impairment Reduction Targets

Impairment Reductioffargets enables calculations to be made about how implementation of
Management Measures can be expected to reduce watershed impairments overTimadmpirment
Reduction Targets for this watershed plan are based onlliheis Nutrient Loss Reductiotr&egy,
published by IEPA in 2015. The strategy describes a coens®ie suite of BMPs for reducing nutrient
loads from wastewater treatment plants and urban and agricultural runoff. Its tamyetsa 25%
reduction in phosphorus and a 15% reduction in nitrogen [862@ith an eventual target of 45%
reduction for both nutrients. This watershed plan adds a target 3% reduction of sediment (Table
3). As this plan was completed in 2022 longer time horizoof 2037is needdto meet the targets.

Additional watershedvide impairment reduction targets were established for dissolved oxagen
habitat degradation.
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Table 3. Watershewide impairment reduction targets, their basis, and reductions fromdatiAreas and other

areas recommened.

Impairment: Cause of
Impairment

Basis for Impairment

Reduction Target

Reduction from Critical Areas and other areas

Water Quality/Aquatic Life:

793,577lbs/year of
phosphorus loading, based o

=]

45%o0r 357,110lbs/year reduction in phosphorus
loading by 237, based on the lllinois Nutrient

3,371lbs/year reduction from Critical Stream Reaches
1,225Ibs/year reduction from Critical Riparian Areas
19.6lbs/year reduction from Critical Wetland Areas
1041bs/year reduction from Critical Shoreline Area

Phosphorus STEPL model Loss Reduction Strate¢®015) 50,236lbs/year reduction fromother agricultural practices
738,622bs/year reduction from other Highland Silver Lake
practices

TOTAL 793,578bs/year or45% total phosphorus reduction

Water Quality/Aquatic Life:

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

30%or 20,899%ons/year reduction in sediment
loading by 2@7, based on estimated impacts of

3,171tonglyear reduction from Critical Stream Reaches
616tong/year reduction from Critical Riparian Areas
14.2tonsl/year reduction from Critical Wetland Areas
11tons/year reduction fronCritical Shoreline Area

Sediment model proposed BMPs. 18,808tong/year reduction from other agriculturaractices
47,045tong/year reduction fromother Highland Silver Lake
practices

TOTAL 69,665tons/year or 30% total sediment reduction

Water Quality/Aquatic Life:

674,515bs/year of nitrogen
loading, based on STEPL

45%o0r 303,532bs/year reduction in nitrogen
loading by 237, based on the lllinois Nutrient

14,644lbs/year reduction from Critical Stream Reaches
4,697Ibs/year reduction from Critical Riparian Areas
391Ibs/year reduction from CriticAVetland Areas
143Ibs/year reduction from Critical Shoreline Area

Nitrogen model Loss Reduction Strategy 155,460bs/year reduction fronother agricultural practices
499,533lbs/year reduction from other Highland Silver Lake
practices

TOTAL 674,515bs/year or45% total nitrogen reduction

Water Quality/Aquatic Life:

Dissolved Oxygen

Highland Silver Lakmpaired
for dissolved oxygen in 261

No samples lower than theurrentminimum
concentration in streams:

March—July 5.0 mg/L at any time, 6.0 mg/L dai
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
daily mean averaged over 30 days

Based on 35 lll. Adm. Code 302 (lllinois Pollutig
Control Board (IPCB), 2011).

y21 miles ochannel stabilization and restoratioimcluding
riffle pools and other structures that increaseaeration
100,000 cubic yards of dredging

L6,325 feet of shoreline stabilization
3in-lake structures

n300 acres of forest stand improvement
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Table 3, continued.

Impairment: Cause of
Impairment

Basis for Impairment

Reduction Target

Reduction from Critical Areas and other areas

Habitat Degradation:
Invasive/nornative plant
species in riparian areas;
hydrologic changes due to
loss of wetlands; logjams

The riparian areas alory% of
streams assessed (45 miles) are in
poor condition.6,325 feet of Critical
Shoreline Areab.3miles of Critical
Riparian Areasl9sites ofCritical

Logjam Areas.

50% Critical Riparian Areasstored
Majority of riparian areas in poor
condition restored

100% Critical Shoreline Stabilized
100%Critical Logjam Areaassessednd
removed

32acres of poor condition riparian areas ecologically restore
includingl00% Critical Riparian Areas

100% of Critical Shoreline Stabilized
100%Critical Logjam Areas assessed removed
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SECTION 3: ISSUES AND CRITICAL AREAS

Key Issues ldentified

The following issues were identified in the watershed plag process. Issues are organiiei two
geographical area4,) HighlandSilver Lake and the land surrounding the lake and 2) agricultural land
throughout the watershed

Highland Silver Lake and Surround ing Land

ISSUEHISTORICQSS OF CAPACINYTHE LAKE

Abathymetric surveyascompletedin May 2021by thelllinoisState Water Survegnd Andreas
Consulting The survey analyzed lake bottom elevations at 11 historic transectgsesfor all previous
bathymetric surveys (1962, 1981, 1984, and 1999). Three additiora in the northern most segment
of the lake were inaccessible due to shallow water conditions because cfsgedimentationThe
original capacity of the lake in 1962 was 7,322 degt or 2.39 billion gallons of water. In 2021, the
capacity of the lake has reduced to 5,075 aferet or 1.65 billbn gallons of water, a reduction of 30.7%.
The majority of the loss of capacity occurs in the northern mosheags of the lake with the top four
segments experiencing an averaged reduction of approximately 80#ctfre original capacitylhe
report also stated the lake on average over its lifetime is capturing approxinz@elyacrefeet of
sediment every year and 34.4 adeet per year since 1999. That is equivalent to just over 1 ton of
sediment for every acre in the Highland Silver Lake watershedhistoriclossof capacityhas caused
and will continue tccause a decrease in water quality for lake, increase erosion of shoreline, and
increase cost of treating the water for the public’s drinking water souCegacity loss has also led to
the northem portion of the lake to

becomeinaccessible due to shallow Table 1. Reservoir Capacity and Capacity Loss Analysis
depths The lake has experienced ‘ L

. . . . Period  Cumularive
reduction mpUbllcrecreatlon Capacity -~ Cumulative  anmual aniual

opportunitiesas a resultinstallation loss for ~ capacity  capacity  capacity
of best mana gement pr acticéms Period Capacity period loss loss rate loss rate
helped toslow the loss of capacity o) _4nalvsis in units of acre-feet

but the BMPsto date havefailed to

recover the significant capacity loss B T2
g pacity 1962-1981 6349 973 973 51.2 512
that has already occurred. 1981-1984  6.160 189 1,162 63.0 52.8
Additional information on the 1984-1999 5,832 328 1.491 21.9 403
. . . 1999-2021  5.075 757 2.247 344 38.1
bathymetric survey is availabie
Appendix H b) Analvsis in units of million gallons
. . . . 1962 2.386
Main objectlves addressmg this 1962-1981  2.069 317 317 17 17
issue: 1981-1984  2.007 62 379 21 17
. . 1984-1999  1.900 107 486 7 13
x  Dredging 100,000 cubic 19992021  1.654 247 732 11 12
yards of sediment in the
northern portion of lake Note: Lake surface area is 584 acres in 2021.
X Installation of inlake
structures
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Highland Silver Lake Remaining Capacity
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Figure6. Highland Silver Lake Remaining Capacity as calculated by 2021 &ath@urvey
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ISSUEINCREASING COSTS REATING DRINKING WERT SUPPLY

In 2019, the City of Highland voted to increasmkingwater utility rates by 1.5 percent evegear for
five years until 2024. This rate increase \wasessary to cover the cost aginginfrastructure of water
distribution systemas well ashe increasingcosisto treat and sustain the amount @lvailable lake
water. The continued sedimentation and loss of capacity will continued@ase the costs of treating
the water, which will then result in increased costs to residegutsl water system users

Main objectivesaddressing this issue:
x Protect Highland Silver Lake from increased drinking water treatment costs.
30% reduction in sediment
45% reduction in phosphorus
45% reduction in nitrogen
Installation of irlake structures.
Installation of shoreline stabilizatio

X X X X X

ISSUESHORELINEROSION

Shorelineerosion contributes large amounts of sedimentHghlandSilver LakeShoreline erosion is a
result of a combination of waves from wind and boats, degradation or remdveltive deeprooted
vegetation, and lowering of water levels due to drought or maintenancesi@edreas Consulting
Serviceperformed a field inspectiowith the City of Highland and HeartLands Conservan2@2land
identified 6350feet of shoreline thaheedimmediate protection from continued erosiomhese severe
erosion sites are in addition to more than 2,000 feet of shoreline Wt protected  riprap using City
of Highland and IllinoiEPA 319 Grarfitinds in 2021

Main objectives addressing this issue:
x Installation of shoreline stabilization on all Critical Shoreline Area
x Continue forest management and native tree planting

|ISSUEGULLYEROSION

Gully erosion is the removal of soil along drainaggsby surface water runoff. Unless steps are taken
to stabilizesoil disturbance gullies wilincrease in length and depth, dissecting the landscape and
contributing sediment to downstream wateodies. Gullies should be stabilized and revegetated in the
early stage of formation to prevent costly repadtsa later date.

Main objectives addressing this issue:

x Stabilize streams and gullies surrounding Highland Silver Lake
x Continue foresmanagement and native tree planting
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ISSUESEDIMENT DEPOSITIORM STREAMS ENTERTNHE LAKE

The bathymetric survey completed in 2021 calculate@B tons of sediment have been deposiiatb
Highland Silver Lalgnce 1962As a resultHighland Silver Lake has lostarerage 0.52%f its capacity
each year since the creation of the lake. A large amount of this sediment isdedivered by East Fork
Silver Creek and other smaller streams leading to the B&e.Appendix H for more ariation.

Table 2. Computed Sediment Delivery Rates
from the Watershed for Each Sedimentation Period

Acre-feet
Years in per square  Cubic feet Tons
Period Period  Acre-feet mile peracre  per dacre

1962-1981 19 51.2 1.05 71.1
1981-1984 3 63.0 1.29 87.5
1984-1999 15 219 0.45 304
1999-2021 22 344 0.70 47.8
1962-2021 59 38.1 0.78 529 1.08

Note: Total watershed area is 49 square miles based on 2021 USGS StreamStats

Table 3. Capacity Loss Rates Relative
to Original Lake Capacity

Average Average
Anmial  Cumulative Anmnal
Period Years in  Toral Loss Lossin Loss since Loss since
Period  per Period  Period 1962 1962
(percent)  (percent})  (percent) (percent)
1962-1981 19 13.3 0.70 13.3 0.70
1981-1984 3 2.6 0.86 15.9 0.72
1984-1999 15 4.5 0.30 20.3 0.55
1999-2021 22 10.3 047 30.7 0.52
1962-2021 59 30.7 0.52 30.7 0.52

Main objectives addressing this issue:

X
X
X
X

Stabilize streams and gullies surrounding Highland Silver Lake
30% reduction of sediment by 2037

Remove Highland Silver Lake from lllinois 303(d) list

Perform gully erosion surveys

ISSUEPOLLUTANTS

Pollutants in lakes and streams come from a variety of sources and impachtheatih and activity in
many ways. Boating, swimming, and fishing bring people into direct contdcthe water.Pollutants
found inHighlandSilver Lakénclude:
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ManganeseOccurs from streambank and lakeshore erosion of soils naturally enriched with
manganese and from lake bottom sediments during anoxic tondi

Total phosphorusExcess phosphorus is a result of crop fertilization runoff, failing septic
systems, lakesherand streambank erosion and runoff from fertilized lawns.

Aldrin: Aldrin was formerly used a pesticide on agricultural ldhtlas since been banned in the
U.S., but historic uses can still be present in deposited lake bottom eatlim

Chlordane Chlordane was also historically used to control pests on agricultural land. didtas
been banned for use on agricultural land but concentrations of chlordaneestdigp in lake
bottom sediment.

Main objectives addressing this issue
X Remove Highlan8ilver Lake from lllinois 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 kgiged MDL report.

X X X X

ISSUELOW DISSOLEDOXYGENDO)

Low levels of DO in water cannot support aquatic life. Low DO levels areaofésuilt of algae growth
that uses up oxygen in the water, which is caused by highd®felutrients(e.g., nitrogerand
phosphoru3 and increased water temperatureldighlandSilver Lakéasa 303(d) List impairment for
DO for several years, including B0The reduction in water depth from sedimentation in the northern
segment of the lake causes increased water temperatures througiheuake.

Main objectives addressing this issue:
X Maintain dissolved oxygen levels above standard minimums in Highland Skeer La
X 45% reduction in phosphorus by 2037
X 45% reduction in nitrogen by 2037
X 30% reduction in sediment by 2037
x Dredge 100,00@ubic yards of sediment from northern portion of lake

ISSUEINVASIVE SPECIES

Invasive species, such as bush honeysucklesafré®aven, garlic mustard, and climbiagonymus
(wintercreeper), are threats to many natural areas because they crowd oivenaees and shrubs that
protect streambanks from erosion. Invasives also crontfood sources of animals and insects, further
degrading the ecosystem and hnid visible sign®f erosion.These invasive species are present
throughout the forested area surroundingjighlandSilver Lake and along the banks of creeks and
streams entering the lake.

Main objectives addressing this issue:
x Continue forest management and native trglanting surrounding Highland Silver Lake
x Create an invasive species removal strategy
x Offer effective opportunities for public education, training, and participatiowatershed
matters, including informatioibased resources and demonstration projects.
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ISSUEREDUCTION IN AQUATH@BITATS

The reduction in water depths, especially in the northern segment of the takalts in a large
inaccessiblesection of the lake by aquatic species including largemouth bass, bluegitijldgreen
sunfish hybrid, black crappie, redear sunfish, white crapgizzard shad, channel catfish, common carp,
sauger, flathead catfish, golden shiner, green sunfish, spotted gar, warmgaitbw bullhead, and

yellow bass. The lllinois Department of Natural Resoufl€@#dR performs surveys every two years in
HighlandSilver Lakeand the most recent report stated the largemouth population is in declindylike
due to loss of spawning habitat.

In 2021, the City of Highland completed construction of a fish rearing paddjiandSilver Lake Park
to ease the restocking process of the lake. This will likely improve fiabensg in the lakgbut without
adequate lake habitat, the health of these fish populationay continue to decline.

Main objectives addressing this issue:
X Installartificial aquatic habitator fish breeding.
X Promote healthy ecosystems within the lake, streams, and riparian areas.
X Maintain dissolved oxygen levels above standard minimums for HigBlidret Lake

ISSUEINCREASING DEVELOPWMIBNMRROUNDING LAKE

Although there is limited impervious area throughout the watershedd lammediately to theeast of
HighlandSilver Lake have been developed into residential areas over the past 15Tkiararea has the
potential for future increase in residential development due to the proximity to the lalétae City of
Highland.The future land use map created by the @tHighland in 2017, highlights the entire western
border ofHighlandSilver Lake as residential area. Without proper planning and development
regulations, he increased developmentill causeincreased runoff from impervious surfacgsg.,
rooftops, driveways, asphalt roads, lawngsulting in erosion of drainagewagad other water quality
issuedeading to the lake.

Main objectives addressing this issue:
X Prioritize green onature-based stormwater management approaches
x ldentify and protect keyatural features and wildlife corridors.

ISSUEFAILING SEPTIC SYSBEM

Due to the watershetbeing predominantlyural andagricultural, septic systems are. The STEPL Input
Data Server listd approximately 200 residential septic systems in the subwatershedsHigatand

Silver Lake. The model estimates tB& of these systems have likely fajlbdt this figure is likely lower
than the actual failure rate. Several reports by th&PA andllhois EPA have estimatéailure rates
between 5 and 60%. Without proper inspection routines, the failure ratesesfdlsystems iklighland
Silver Lake will remain unknown and pollution from household wastewaiguding nitrogen and fecal
coliform, will continue to pollute the waterways.

Main objectives addressing this issue:
x Create and adopt a strategy to improve assessment and maintenance ofeseange
systems.
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ISSUEALGAE BLOOMS AND FIIEOUTS

Algae blooms are caused by excess nutrients (e.g., phosphorus anenjtragning off into lakes,
ponds, detention basins, and other areas of still, slrallvater. The nutrients often come from excess
application of fertilizers to farmland and lawns, as well as nutrients carried in erailqubsticles.
Related toalgaeblooms, fish dieouts can occur when nutrient levels are high.

Main objectives addressing this issue:
X Maintain dissolved oxygen levels above standard minimums for Highland Sileer Lak
X 45% reduction in phosphorus by 2037
X 45% reduction in nitrogen by 2037
X Promote healthy ecosystems within the lake, streams, and riparian areas

ISSUEREDUCTION IN RECREATIONAL OPPORTUNITIES

HighlandSilver Lake is used by residents for boating, swirgifishing, waterfowl hunting, hiking, and
various other outdoor activities. The reduction in access to the nontBegment of the lake has
resulted in a loss of fishing and waterfowl hunting locations and limitedsdoedoating.Invasive
plants surrounding the lake impact hikingildlife viewingand huntingopportunities.The COVI29
pandemic has resulted in an increased interest in outdoor activitiehaidightedthe need for healthy
recreation opportunitiesn the area

Main objectives addressing this issue:
X Remove Highland Silver Lake from lllinois 303(d) List
X Promote healthy ecosystems within the lake, streams, and riparian areas
x Install artificial aquatic habitats
x Continue promotion of the health and recreationariefits of Highland Silver Lake

ISSUEPUBLIC EDUCATION GFCHECTINBEIGHLANISLVERAKE

Unique to the Highland Silver Lake watershed, most residents who receiveltimking water from
HighlandSilver Lake do not live in the watershedid most residents in the watershed do not receive
their drinking water fromHighlandSilver Lake. This can make educating residents difficult due to their
differing values of the Lake. Providing education and outreach materialsdyeavard the differet
interest willbe necessary to interesesidents in the health of the lake.

Main objectives addressing this issue:

x ldentify volunteers who are capable of helping expand the water quality andt&ospecies
monitoring program

x Connect watershedesidents and farmers to decisianakers and experts with knowledge
about water quality and erosion issues and solutions

x Offer effective opportunities for public education, training, and participatiowatershed
matters, including informatiofbased resources and demonstration projects.

X Increase awareness of consequences of poor water quality in Highland 8keentluding
increased drinking water costs.
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Agricultural land throughout the watershed

ISSUEEXCESSIVE NUTRIENT AND SEDIRENDFF

Excessive nutrient and sediment runoff from agricultural fields and drainage tvaygyhout the
watershed has been documented numerous times. In the IHiidDL report completed in 2006, a 90%
reduction in phosphorus was recommended to meet the wayaality requirements irHighlandSilver
Lake. This is nearly an unattainable goal due to the amount of agricultural landjtwotthe

watershed and the need to use phosphorus to grow healthpsrélso, in the Rural Clean Water
Program foHighlandSilverLake, a 60% reduction in sediment was recommended to ensure there is
adequate capacity in the Lake to continue to be used for a drinking watecesolihese two reduction
figures are substantially higher than the lllinois Nutrient Reduction Prograais @fcd5% reduction in
phosphorus and 20% reduction in sediment.

HeartLands Conservanaged the STEPL tool, which uses land cover, precipitati@helevation data to
estimate nitrogen, phosphorus, and sediment runoff from specific drainaggsail he tool created
estimates for current land use conditions and future land cover scenariogim@ting Management
Measures. These numbers were used to set targets for pollutant load reduntthe 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 adaptio

X X X X X

ISSUELACK OFEONSERVATION TILLAGE SOIL PROTECTIPRACTICES

Gonservation tillageincluding netill and reducel tillage practiceshas increased in Madison and Bond
CountiesLikewise, intensivéllage has reduced in both counties between 2012 and 284 feporteal

by the U.S. Agricultural Census 2017 Repoe.cbintinued increase in conservation tillage is a positive
trend in land managemenuith intensive tillagaised onlyon 35% of the land farmed.

Unlike the success of conservation tillage, cover crops acreage planteatisdvl Countyas declined
(8,904 to 5,775 acres) but slighincreasa in Bond County (2,746 to 3,871 acres) between 2012 to
2017. This represents only 2.1% and 2.7%heharvested cropland for Madison and Bond Counties,
respectively. Until complete adoption of conservation tillage isqrened throughout the counties and
a substantial increase in cover crops planted, soil erosion and nutrient ruiibéontinue to affetthe
health of the watershed.

Main objectives addressing this issue:
X Encourage adoption of cover crops on all agricultural fields
X Promote benefits of conservation tillage and continue increase adoption
x Demonstrate grassed waterway benefits on gullyséma prevention using examples
throughout watershed.
X Promote benefit of priority watershedesignatiorby NRCS
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ISSUELACK OF FIELD BORDERS

During a windshield survey and onsite wankarlyall of the agricultural fields1 the watershedack a

field border near roadside ditches or streams. A field border is strip ofengtasses around the edge of
the property to capture runoff and nutrients. By lacking any field bagrded tilling to the edge of the
property, runoff from agriculturafields flows directly into roadside ditches or streams causing increased
erosion on the edge of the field and sediment depositioroadside ditches.

Main objectives addressing this issue:
X Increase riparian buffers near creeks, streams, and ffiefders
X Increase acreage of forest and native grassland
x Create and adopt a riparian buffer ordinance
x Conserve sensitive landsuch as highly erodible soils.

ISSUEROADSIDE DITCH ERQSIO

Roadside ditches need to remain clear of debris and seditoeprevent roads from being overtopped
during heavy rainfall events. Due to lack of field borders, erosion and setditisenare taking place
throughout the watershed onoadside ditches. Thisfites road managsto “dig out” deep, narrow
ditch channels. These narrow channedsultin higher flow velocitiesand incisbn of ditch channels
and erosion of outlets.

Main objectives addressing this issue:
X Promote rural roadside ditch maintenanstrategies to prevent gully erosion
X Increase riparian buffers near creeks, streams, and field borders
X Increase acreage of forest and native grassland
x Create and adopt a riparian buffer ordinance

ISSUEPOOR RIPARIAN CORRRICDNDITIONAND INVASIVEPECIES

The area on either side of a stream is known as the riparian area. The forested ripaaaiocmg
streams provides habitat fanany animal species, helps filter out sediment and nutrients thaioffin
from the agricultural fields, and reducesesambank erosion. Invasive species, such as bush
honeysuckle, treef-heaven, garlic mustard, and climbiagonymus(wintercreeper), and reduction in
riparian corridor depth from agricultural practicesfect the health of the riparian corridor.
Approximatly 47% of the riparian aresalong streams is in “poor” ecological condition

Main objectives addressing this issue:
X 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.

X X X X
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|ISSUEGHANNELIZATION

Numerous streams, creeland ditches have been channelized., straightened throughout the
watershed. These waterways were channelized to prevent the stream from natoredyndering
(forming a winding or serpentine like patmhich can result in the loss of access to property and
increased difficulty in farming agricultural tirHowever, the straightening of channels results in
increased flow velocities, excessive down cutting of the channellaasdof floodplain connectivity.
These factors lead to unstable channel banks and increase in erosioneahigitter flow velocities
results inmore sediment being suspended and depositedlighlandSilver Lake than in the stream
itself. More than21 miles of streams have severe channelizatwhich includes 1,694 feet of severe
bank erosiorin the watershed.

Main objectives addresing this issue:
X Reconnect channelized streams to natural flows paths and floodplains
X Install streambank stabilization div,694feet of Critical Stream Reachasd stabilize 21 miles
of Critical Stream Reaches
x Create and adopt a riparian buffer ordinanc
X Increase riparian buffers neareeksand streams

|ISSUESTREAMBANKND CHANNEEROSION

Streambank and channel erosion occassa natural process in every stregnowever, thigprocess can
become excessive when the stream system becomes unstable. Unstable stnelimsnvatershed have
vertical banks that frequently collapse due to underaugtierosion and head cuts in the channel that
migrate upstream and increase the depthtbé streams. Field surveys completed by Andreas
Consulting reported 7,694 feet of severally eroded streambankad21 miles of eroded stream
channel.The factors that can cause a stream to become unstable iaabdnnelizationloss of
floodplain connedtity, increased runoff from tilelrained and conventional tilled agricultural fields,
reduction in the riparian bufferand invasive plant infestation.

Main objectives addressing this issue:

X Install streambank stabilizationeasures o 17,694feet of Critical Stream Reaches
Install stream channel stabilization measures (riffles) on 21 miles of CritieahSReaches
Reconnect channelized streams to natural flows paths and floodplains
Create and adopt a riparian buffer ordinance

X
X
X
X Increase riparian buffers neareeksand streams

ISSUELOGJAMS

Streambank erosion and loss of a healthy riparian corridor can result in trees banks to be
undercut, die, and fall into the stream. When one of these trees becomes ladgethe anks,

multiple other trees can become trapped behind the lodgexk, alsoknown as a logjam. Logjams can
also be formed by beaver activity, but this is likely the minority cafisgggams in this watershed.
Logjamsalter flow of streams, causing water @ directed into the streambanks resulting in increased
bank erosionHowever, logjams can also provide wildlife habitat and improve stream h&adtial
surveys located 9 logjams throughout out the watershe&ach logjam should be evaluated oocase
by-case basis to determine if removal is beneficial.
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Main objectives addressing this issue:
x Remove all Critical Logjam Ardhat negatively affect stream health
X Increase riparian buffers near creeks, streams, and field borders
X Reconnecthannelized streams to natural flows paths and floodplains
x Create and adopt a riparian buffer ordinance

ISSUELOSS OF HABITAT

The extensive agricultural fields, lack of adequate riparian and field buffers, rampasivieyplants, and
compromised \ater quality in streams and creeks has caused loss of habitat for native ghéamizl,

and aquatic species. The loss of habitat aféects the potential presence of threatened or endangered
species including the Indiana Bat, Eastern Prairie Fringed Oacldid)rnateBox Turtle.

Main objectives addressing this issue:
X 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

X X X X X X

ISSUESTAKEHOLDER EDUCAT@MWATERSHED ISSUES

There are clear connections between activities happemrtge agricultural and upstream areasd
impactson Highland Silver Lakeatershed. Education and outreach efforts to engage lanume and
other key stakeholders are needed to increase environmental awarenesscarela the goals of this
plan. A single regulatory agency or group cannot be as effective as a conelffioetavith other groups
all working towards the same goal. Many people will work hard to help makevéttershed better if
they understand what to do and how it will help.

Main objectives addressing this issue:
X ldentify opportunities to assist stakeholders witlatershed management and conservation
efforts.
x Connect residents and farmers to experts in water quality and erosion issdesoarions
x Offer effective opportunities for public education, training, and participatiowatershed
matters.
x Develop publicecognition program focused on the watershed plan’s goals

ISSUENEED FOR STRONG PAERSHIPS

A network of partner organizations/groups is needed to make large sttaeards addressing issues in
the watershed. There are many potential partners in tegion dedicated to different aspects of water
quality and stormwater management, including federal agencies, state agemonprofits, land trusts,

landowners, institutions, and local governments. To effectivelyampht the watershed plan and the
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county’s stormwater program, a network of these partners should be estadlisb help tackle certain
issues and objectives.

Main objectives addressing this issue:
X ldentify opportunities to assist stakeholders with watershed managemedtcanservation
efforts.
x Connect residents and farmers to experts in water quality and erosion issdesoarions
x Offer effective opportunities for public education, training, and participatiowatershed
matters.
x Develop public recognition program focused on the evahed plan’s goals

ISSUENEED FOR FUNDING

Funding from government entities and other groups is ofteades to maintain and expand
stormwater infrastructure and improve water quality. There are a variety of fundources and
programs available to iplement goals and objectives of the watershed plan. Existing resourdesén
IEPA Section 319, Conservation Reserve Program (CRP), Cons&w®sgitve Enhancement Program
(CREP), Environmental Quality Incentives Program (EQIP), Cansebtewvardship Program (CSP),
foundation grants, and various other prograri$ie Highland Silver Lake watershed has recently been
named a priority watershed for funding EQifjects;all partners should be actively pursuing
landowners to enroll is this program.

Main objectives addressing this issue:
x Promote the benefit of Highland Silver Lake watershed beagignated atNRCS priority
watershed
x Ildentify opportunities to assist stakeholders with watershed managemedtcanservation
efforts.
x Connect residents and farmers to experts in water quality and erosion issdesoartions
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Critical Areas

For this plan, a “Critical Area” is best described as a location in the watershed axtistiag or

potential future causes and sources of pollutants or issues are signifiegotte than other areas of the
watershed, OR there is significant potential for the area to make progressds watershed plan goals.
TheCritical Areas are divided into the same two sections used to identify issties watershed 1)
HighlandSilver Lake and surrounding land and@jiculturalland throughout the watershed

1. HighlandSilver Lake and surrounding land
a. Highly degraded shoreline (Critical Shoreline Area)
b. Ciritical Dredging Area
c. Areas suitable for wetland restoration (Critical Wetland Areas)
d. Highly or moderately degraded stream reaches with high channelization &Critic
Stream Reaches);
2. Agricultural land throughout the watershed
a. Highly or moderately degraded stream reaches with high channelization &Critic
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 Chitezsd butare also
recommended for application elsewhere in the watershed where conditions aahéeli

The location and extent of each Critical Area was informed by data collectedWatershed Resource
Inventory, including an aerial assessment of streambank condition, ripar&ncondition, and
channelization. Information was also collected during stakeholder engageiesm Agricultural
Conservation Planning Framework (ACPF), an@del developed by USDA, provided locations for
Critical Areas on agricultural land. The following explains how the Critical Areasl@limeated.

Critical Shoreline Areas

Critical shoreline areas exhibit highly eroded bamksch are a major source eédiment delivered
directly toHighlandSilver LakeUsing drone videogindreas Consulting Service performed aerial
assessmentand conductedield surveysiaboat to examine the entire shoreline blighlandSilver

Lake. This assessment resulte®,350 feet of Critical Shoreline Areas in need of immediate protection
and restoration. Shoreline stabilization best management practices, includ@kgiprap installation

and bioengineeringwill protect the shoreline and greatly reduce the sediment disedgposited into
HighlandSilver Lake.

56



Highland Silver Lake Watershed Plan - Fnal

reline Area

Image: Critical Sho

57



Highland Silver Lake Watershed Plan - Fnal

@HEARTLANDS

Critical Shoreline Areas Lot Lyl

=
212
a
a2
>

Legend

mmmm= Critical Shoreline

D Watershed Boundary
. | County Boundary

Figure7: Critical Shoreline Area in Highland Silver Lake
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Critical Dredging Areas

CriticalDredging Areaare locatiors within HighlandSilver Lake that have experiencgdnificant
sediment deposition throughout the life of the lake. Several reports havdifaehlocations throughout
the northern portion ofHighlandSilver Lak&vith less than three feet of water depthklsing 2021
bathymetric survey and the 20Hvaludion of Highland Silver Lake, 100,000 cuaicdsof sediment
could beremoved from the 20-acreCritical Dredging Areaighlighted inFigure 8with a dredging depth
of approximately three feetDredging thisnaterial would minimize sediment and phosphoft@m
reaching the lower end of the lake, increase capaaity increase recreatioaccess
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Critical Stream Reaches

CriticalStream Reache=xhibit highly eroded banks or stream beds, or degraded mblaronditions,
whichare majorsources of total suspended solids (sediment), phosphorus, aitigen.17,679miles
of stream reaches have been identified as high priority “Critical Stream Reaubiesg) aerial
assessment and field verification data on streambank erosion, streamitweibn, and channelization.
The critical reaches have high or moderate streambankien@d high channelization. Streambank
stabilization and channel restoration BMPs, including bioengineering, will gredilce sediment and
nutrients transported downstream, increase dissolvedgmetylevels, and improve habitat.

Critical Channel Erosi on

The main channel on East Fork and Little Silver Creek and tributaries weiexlfor incised channels
caused by degradatiomwenty-one milesof waterway were identified as “Critical Channel Erosion” by
aerial assessment conducted by Andreas CongufiiervicesThese sites were identified in the drone
videos and referenced by number and location on a GooglénPaict photo base. As the channel
degrades the banks cave causing trees to fall and block thenehal he BMRo address this issy&kock
Riprap Riffles, wilstabilize the channel and hydraulically regrade the channel to achieve bankfull flow
within the channelRiffles are typically located on either side of natural channel meander keamdis
often used in combination with peakstone toe protict.

Critical Riparian Areas

CriticalRiparian Areas are areas adjacent to stream reaches that:

1) Have limited or no vegetated buffer beside the stream (i.e., “poor” ripariandition as
determined by aerial assessment), and/or

2) Receive significant surfacenoff and groundwater and have high ecological significance (i.e.,
riparian areas that are determined as “Critical Zones” by the ACPF modskegAppendix D).

Along the stream corridor$.3 mileswere identified as Critical Riparian Areas. Removaivafsive
species and revegetation of these areas with appropriate native vagataiill increase surface water
infiltration and reduce sediment and nutrient flows to thieeams.

Critical Logjam Areas

Critical areas for logjams were delineated from known locations of logjamsfiddrin the aerial
stream assessment for this Watershed Plan. The Critical Logjam Aecstseam reaches where a
logjam is within 0.25 mile of at least one other logjam. These areas reyreseent or likely locations
of logjams, but not where they would cause the greatest stream health imgsdictsteen siteshave
been identified as Critical Logjam Areas. Localized assessment is recondn@nttieese sites to
determine wheher logjam removal is appropriate and casfective at each location. The American
Fisheries Society’s 1983 “Stream Obstruction Removal Guidelgeessliable source for determining
what types of logjams should be removed.
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Critical Wetland Areas

Wetlands are highly effective at filtering pollutants from surface water, in addibgeréviding
rainwaterstorage and wildlife habitat benefits. Critid&letland Areaswhich ae highly suitable for
restoration/construction of wetlands, were found by idéging:

1) Areas on agricultural land that are highly suitable for nutrient removal wetlands andhiglve
very high, or critical runoff risk, as determined by the ACPF.

Becaus the ACPF tool is directed at agricultural land, the eatriemoval wetlands output by the
model are all in agricultural fields. They tend to be large areas, ranging between 0.8 ancks.

The Critical Wetland Areas identified can catch sediment, which has erodedfpacaltural land and
stream channels close to the sources of such sediment. Therkbatacresof Critical Wetland Areas in
the watershed10.8 acresn agricultural areasand4.6 acresn Highland Silver Lake areas

Image: Constructed wetland IfhighlanilverLakePark
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The following pages summarize conditions and critical areas for each HiuBwatershed.

65



Highland Silver Lake Watershed Plan - Fnal

HUC 07140204040101: New Douglas

This subwatershed is the northernmost subwatershed in the Highland Sikemlzgershed. It contains
the sauthwestern corner of the Village of New Douglégee headwaters of Little Silver Creednd the
Silver Creek Glider Clufut it does not contain any major roadways. This subwatershed is mainly
agricultural land.

Area:2,321 acres

Named StreamsLittle Siver Creek

Counties:Madison

Municipalities: Village of New Douglas

Townships:New Douglas, Leef

Critical Logjam Areasyo Critical Logjam Areas were identified in this subwatershed.

Critical Stream Reache671 Feet

Critical Riparian Areas\lo Critical Riparian Areas were identified in this subwatershed.

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline AreadNlo Critical Shoreline Areas were identified in this subwatershed.

Criticd Channel Erosionl Tibutary
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HUC 07140204040102: Little Silver Créskuth of Old Ripley)

This subwatershed is in the northern portion of the Highland Silver Lalexstad. It contains Little
Silver Creek, but it does nobntain any major roadways or municipal boundaries. This subwatershed is
mainly agricultural land.

Area:1,394 acres

Named Streamst.ittle Silver Creek

Counties:Madison, Bond

Municipalities: N/A

Townships:New Douglas, Leef

Critical Logjam Areag Stes

Critical Stream Reache806 Feet

Critical Riparian Areast.3 Miles

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline AreadNlo Critical Shoreline Areas were identified in this subwatershed

Critical Channel Erosion: Tributary
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HUC 07140204040103: 07140204040108tle Silver CreekWest of Old Ripley)

Thissubwatershed is in the norttastern portion of the Highland Silver Lake watershed. It contains Little
Silver Creeland Highway 140, but it does not contain any municipal bouedaThis subwatershed is
mainly agricultural land.

Area: 2,300 acres

Named Streamst.ittle Silver Creek

Counties:Madison, Bond

Municipalities: N/A

Townships:New Douglas, LegDld Ripley

Qritical Logjam Areasbt Sites

Critical Stream Reache$;182 Feet

Critical Riparian Area.2 Miles

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline AreadNlo Critical Shoreline Areas wadentified in this subwatershed.

Critical Channel Erosior2 Tributaries
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HUC 07140204040104: Old Ripley

This subwatershed is the easternmost subwatershed in the Highland Sikeewhagershed. It contains
Little Silver Creek, Highway 140, d@hd southern half of theVillage of Old Ripley. This subwatershed is
mainly agricultural land.

Area:3,332acres

Named Streamst.ittle Silver Creek

Counties:Madison, Bond

Municipalities: Village ofOld Ripley

Townships:Leef, Old Ripley

Critical LogjamAreas:4 Sites

Critical Stream Reache828 Feet

Critical Riparian Area.0 Miles

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline AreadNo Critical Shoreline Areas were identified in guswatershed.

Critical Channel Erosior3 Tributaries
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HUC 07140204040105: 071402040402Qsttle Silver CreekSouth of Old Ripley)

This subwatershed is on the eastern edge of the Highland Silver Lakelveateltscontains Little Silver
Creekut it does not contain municipal boundaries or major roadwadyss subwatershed is mainly
agricultural land.

Area:1,911acres

Named Streamst.ittle Silver Creek

Counties:Madison, Bond

Municipalities: N/A

TownshipsLeef, Old Ripley, Saline, Burgess

Critical Logjam Areas\o Critical Logjam Areas were identified in this subwatershed.

Critical Stream Reache$;492 Feet

Critical Riparian Area.2 Miles

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline AreadNlo Critical Shoreline Areas were identified in this subwatershed.

Critical Channel Erosior3 Tributaries

74



Highland Silver Lake Watershed Plan - Fnal

75



Highland Silver Lake Watershed Plan - Fnal

HUC 07140204040106: Outlet Little Silver Cr@g&rtheast of Grantfork)

This subwatershed is in the eastgrartion of the Highland Silver Lake watershed. It contains Little
Silver Creek, but it does not contain municipal boundaries or major roadwhisssubwatershed is
mainly agricultural land.

Area:1,146 acres

Named Streamst.ittle Silver Creek

Counties:Madison

Municipalities: N/A

TownshipsLeef, Saline

Critical Logjam Areas\o Critical Logjam Areas were identified in this subwatershed.

Critical Stream Reache$;863 Feet

Critical Riparian Areast.4Miles

Critical Wetland AreasNo Critical Wetland\reas were identified in this subwatershed.

Critical Shoreline AreadNlo Critical Shoreline Areas were identified in this subwatershed.

Critical Channel Erosiont Tributary
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HUC 07140204040201: HeadwateEast Fork Silver Credkast ofAlhambra)

This subwatershed is on the western portion of the Highland Silver Lakeshed. It contains the
headwaters of East Fork Silver Creek, Highway 140 and Highway 16Gjdmsg itot contain municipal
boundaries. This subwatershed is mainly agdtical land.

Area: 1,365 acres

Named StreamsEast Fork Silver Creek

Counties:Madison

Municipalities: N/A

Townships:Leef

Critical Logjam Areas\o Critical Logjam Areas were identified in this subwatershed.

Critical Stream ReacheBto Critical Stream Reaches were identified in this subwatershed.
Critical Riparian Areas\o Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas3.9Acres

Critical Shoreline AreadNo Critical Shoreline Areas were idiird in this subwatershed.

Critical Channel Erosior2 Tributaries

78



Highland Silver Lake Watershed Plan - Fnal

79



Highland Silver Lake Watershed Plan - Fnal

HUC 07140204040202: 0714020040402EAst Fork Silver CredEast of Alhambra)

This subwatershed is in the central portion of the Highland Silver Lake watletsleentains East Fork
Silver Creek, Highway 140 and Highway 160, but it does not contain naliicyndaries. This
subwatershed is mainly agricultural land.

Area:1,05 acres

Named StreamsEast Fork Silver Creek

Counties:Madison

Municipalities: N/A

Townslhips: Leef

Critical Logjam Aread: Site

Critical Stream Reache244 Feet

Critical Riparian Area$).5 Miles

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline AreadNlo Critical Shoreline Areasere identified in this subwatershed.

Critical Channel Erosiont Tributary
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HUC 07140204040203: MadisetBond County Lin¢Northeast of Grantfork)

This subwatershed is in the central portion of the Highland Silver Lake watleisleentaingEast Fork
Silver Creek, Highway 140 and Highway 160, but it does not contain naliicyndaries. This
subwatershed is mainly agricultural land.

Area: 3,314 acres

Named StreamsEast Fork Silver Creek

Counties:Madison, Bond

Municipalities: N/A

Townships:Leef

Critical Logjam Aread: Site

Critical Stream Reache®;331 Feet

Critical Riparian Areas3.0 Miles

Critical Wetland Areas3.3Acres

Critical Shoreline AreadNlo Critical Shoreline Areas were identified in this subwatershed.

CriticalChannel Erosion5 Tributaries
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HUC 07140204040204: Little Silver Creek and East Fork Silver Creek ConfMNertbeast of
Grantfork)

This subwatershed is in the central portion of the Highland Silver Lake watletsleentains East Fork
SilverCreek, but it does not contain any major roadways or municipal boundahiessdbwatershed is
mainly agricultural land.

Area:890 acres

Named StreamsEast Fork Silver Creek

Counties:Madison

Municipalities: N/A

TownshipsLeef, Saline

Critical Logjam Aread: Site

Critical Stream Reache$;114 Feet

Critical Riparian Areas\o Critical Riparian Areas were identified in this subwatershed.
Critical Wetland Areas3.7 Acres

Critical Shoreline AreadNo Critical Shoreline Areas wadentified in this subwatershed.

Critical Channel Erosiord Tributaries
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HUC 07140204040205: 07140204040PB4&st of Alhambra)

This subwatershed is on the western edge of the Highland Silver Lakested. It contains Highway
140, Highway 16@nd Cool Creek Resort, but it does not contain named streams or malnicip
boundaries. This subwatershed is mainly agricultural land.

Area:3,330acres

Named StreamsN/A

Counties:Madison

Municipalities: N/A

TownshipsLeef, Saline

Critical Logjam Areag Sites

Critical Stream Reached;338 Feet

Critical Riparian Aread..6 Miles

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline AreadNlo Critical Shoreline Areas were identified in gudwatershed.

Critical Channel Erosiom Tributaries
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HUC 07140204040206: Village of Grantfork

This subwatershed is in the southern portion of the Highland Silver Lakesiead. It contains the
Village of GrantforkCity of HighlandHighway 160, East Fork Silver Creek, Grantfork Park and Highland
Silver Lake Open Space. This subwatershed is a mix of agricultural land,oogswfaces within the
municipal boundaries, and forested land surrounding East Fork Silver Creelghtatd Silver Lake.
Area:3,110 acres

Named StreamsEast Fork Silver Creek

Counties:Madison

Municipalities: Village of GrantforkCity of Highland

Townships:Leef, Saline

Critical Logjam Aread\o Critical Logjam Areas were identified in this subwatershed.

Critical Stream Reacheg;735 Feet

Critical Riparian Area®.9 Miles

Critical Wetland Areasl.9Acres

Critical Shoreline AreadNlo Critical Shoreline Areas were identified in this subwatershed.

Critical Channel Erosior3 Tributaries
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HUC 0714020404020Aeadwater— HighlandSilver LakdSouth of Grantfork)

This subwatershed is in the southern portion of the Highland Silver Lallezsked. It contains the City
of Highland, Highway 166lighlandSilver Lake, and Highland Silver LakerCfgace. This subwatershed
is a mix of open water withlighlandSilver Lake, agricultural land on the eastern and western edges, and
forested land surroundinglighlandSilver Lake.

Area:2,268 acres

Named WaterbodiesHighlandSilver Lake

Counties:Madisan

Municipalities: City of Highland

Townships:Saline, Marine

Critical Logjam Areas\o Critical Logjam Areas were identified in this subwatershed.

Critical Stream ReacheBto Critical Stream Reaches were identified in this subwatershed.
CriticalRiparian AreasiNo Critical Riparian Areas were identified in this subwatershed.

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline Areas\o Critical Shoreline Areas were identified in this satenshed.

Critical Channel Erosior2 Tributaries

Critical Dredging Areafhis subwatershed contains the only area identified as a Critical Dredging Area.
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HUC 0714020404020BighlandSilver LakdCity of Highland)

This subwatershed is in the southern portion of the Highland Silver Lallezsked. It contains the City
of Highland, Interstate 7®ighlandSilver Lake, and Highland Silver Lake Open Space. This subwatershed
is a mix of open water withlighlandSilver Lake, agricultural land on the western edge, and forested
land surroundindgdighlandSilver Lake.

Area:1,132 acres

Named WaterbodiesHighlandSilver Lake

Counties:Madison

Municipalities: City of Highland

Townships:Saline, Marine

Critical Logjam Areaso Critical Logjam Areas were identified in this subwatershed.

Critical Stream ReacheBto Critical Stream Reaches were identified in this subwatershed.

Critical Riparian Areas\lo Critical Riparian Areas were identified in this subwatershed.

Critical Wetland Areas2.7 Acres

Critical Shoreline Area®,910Feet

Critical Channel Erosiont Tributary
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HUC 0714020404020BlighlandSilver Lake DarfCity of Highland)

This subwatershed is in the southernmost subwatershed in the Highlarme Bdke watershed. It
contains the City of Highland, Interstate 70, Highway HighlandSilver LakeHighlandSilver Lake Dam
and Highland Silver Lake Park. This subwatershed is a mix of open whteligtitand Silver Lake,
agricultural land on the eastern and western edges, and forested land surr@uhidymland Silver Lake.
Area:1,296 acres

Named WaterbodiesHighlandSilver Lake

Counties:Madison

Municipalities: City of Highlad

Townships:Saline, Marine

Critical Logjam Areas\o Critical Logjam Areas were identified in this subwatershed.

Critical Stream ReacheBto Critical Stream Reaches were identified in this subwatershed.

Critical Riparian Areas\lo Critical RipariaAreas were identified in this subwatershed.

Critical Wetland AreasNo Critical Wetland Areas were identified in this subwatershed.

Critical Shoreline Areas8,440Feet

Critical Channel Erosiont Tributary
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SECTION 4: OVERVIEW OF MANAGEMENT MEASURER® ACTION PLAN

The term “Management Measures” or “Best Management Practices” geneledigribes acceptable
practices that could be put into place to protect water quality andtadrstormwater. BMPs are
typicdly designed to reduce stormwater volume, peak flows, andi@npoint source pollution.

The Management Measures will be divided into practices tilaai be gedin 1)HighlandSilver Lake and
land surrounding and 2) agricultural land throughout the watexsh

Programmatic Measures include policy changes, environmental monitorisgyrdprocesses, and other
measures that can be applied by various partner and stakeholder organizatiass ahe watershed.
Information and education measures can be congdgurogrammatic measures, and these are outlined
separately in the Information and Education Plan sectiggc{ion 6)Site-Specific Measures, which are
often structural, can be implemented on the groundrémuce erosion, reduce excess nutrient runoff
andimprove habitat

The Management Measures were selected based on the following factors:

Performance—Researckased pollutant reduction estimates for each BMP;
Cost—The costs associated with installation and maintenance of each BMP;
" Public acceptancegnd

" Ease of construction and maintenance.

Pollutant load reduction values associated with the Management Measuzes ientified from several
sources, including the USEPA's Region 5 Load Estimatael Weer's Manuahnd the International
Stormwater BMPs Database (see Appendjx D

Cost estimates were assembled from several sources, including thesINotrient Loss Reduction
Strategy (2015), experienced local contractors, and other whttbased plans (see Appendix D

Levels of public acceptance for various Management Measures were gaugegd stakeholder
engagement activitiedata on ease of construction and maintenance were collected frontesu
including NRCS'’s 2014 National Conservation Practice Standards.

Table4 shows all ManagemérMeasures recommended, with the primary goal addressed by each
measure. Secondary and/or tertiary goals addressed are also identified. Eestinfahe pollutant load
reduction efficiencies of each measure are listed for sediment, TSSpiptnws, and nibgen. If

implemented, these Management Measures will achieve the goals, objectinddargets of this plan.

Some BMPs are more effective at pollutant reduction when implemented in artesd train (e.g., a
terrace leading to a wetland). The STEPLasgess the efficiency of several BMP combinations.
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Highland Silver Lake and Surrounding Land

Lake dredging
HighlandSilver Lake has lost a significant amount of storage capacity due to sedieogition in the
northern portion of the lake. To ensure the drinking wateus is protected, water quality can be
improved, aquatic habitat can be restored, and increasenlaational opportunities can be promoted,
dredging oHighlandSilver Lake is recommended in the northern portion of the lake.

x Primary Goal Addressed: 2. Improve surface water quality
Pollution Reduction: N/A
Cost: $30/cubic yard
Amount recommended100,0® cubicyards

X X X

Shoreline stabilization
Shoreline erosion is a natural process that occurs on lakes. It is theagiratlbough sometimes rapid,
removal of sediments from the shoreline. It is caused by several factorsimglstbrms, wave action
from wind and boats, rain, ice, runoff, and loss of trees and other vegeta®ilooreline stabilization can
be achieved through the installation or rock riprap along with geotextile filter fabnmotect soil and
planting of native deepooted vegetation behindhe riprap wall.

x Primary Goal Addressed: Reduce amount of sediment depositedHighlandSilver Lake

x Pollution Reduction: 58% sediment, 22% phosphorus, lig%gan

x Cost: $10/linear foot

X Amount recommendeds,350 feet
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Streambank and Channel Erosion
Streambank and channel erosionthe lake’s watershethainly consists of incisions createddiyannel
head cutdn Little Silver Creek, Silver Creald their tributariesThesehead cuts cause the channel to
degrade creating incised deep chanis&and increaseahannel velocities by not allowing the bankfull
flow to connect to the floodplain. Ehchannel degradationaugsthe outer bend on the channel banks
to become unstableas aresult, thebanksfall into the channel increasing the sedimdagdload in the
stream.Channebedstabilization is treatedising rifflepool complexes, which consist of areas of rapid
water movement over coarse substrate (riffles) and areas with sloweastrmovement and a smooth
surface (pools). Riffipool complexs help reduce erosion by increasing water depth while also
increasinglissolved oxygermhe eroded streambanks are treated using a rock riprap placed along the
toe ofthe eroded bank allowing in a triangular shapeallow for sediment deposition behind ¢hstone
and eroded bankthis is callegheakstone toe protection.

x Primary Goal Addressed: Reduce amount of sediment depositedHighlandSilver Lake
Pollution Reduction: 98% sediment, 90% phosphorus, 90%gan
Streambank StabilizatioBost: 8U/linear foot
Channel Stabilization Cost: $5175/each
Amountof streambank recommended protectiorcommerded: 17,694feet of streambank
Amount of riffles recommended: 46 riffles

X X X X X
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In-Lake Basin Structure

The concept of an Hake structure has beestudied by both the previous watershed plan in 2011 and
2008 Lake Study bytHR Andreas Consulting Services (A€&Juated the need for andlake structure
again in 2021See Appendix K for more information.

Structurel consists of a 36fbot long sheet pile weir structure crossing the entire lake at the northern
section.This structure would trap 60% (18 adtéyear) of the estimated 30 acréeet of sediment from
the watershedThe sheet pile weir would be driven within€:f above the lakdevel of 500feet above
mean sea level (msl)his provides 427 acffeet of sediment storage to its crest elevation of 503.0 msl.
Depending on & managementthe structure carprovide 21 to31 years of sediment storag€his
reduces the sediment loat the main lake body by an estimated 12 afeet per yearThis structure
can be managed for multiple purposes by raising its pool level updet athove the current lake level
for recreational use or enhancing the upper sections for linear wetldratge storm flow would
overtop the structure where it serves as large whiwould increase the water elevation of the
northern segment of the lake, slowing water flows and allowing sediment atréents to be deposited
in a controlled manne To ensuredequate trapping efficiency, dredging of sediment upstrezrthe
structure would be recommended.

x Primary Goal Addressei: Remove and reduce sediment in Highland Silver Lake

x Pollution Reduction60% sediment60% phosphorus50% nitrogen

x Cost: 802,500each

This alternative will require engineering service to determine the impacteacettisting lake and
upstream bridge on Pocahontas Road. A permit from the {DNiRe of Water Resources, Dam
Safety Section will be required prior to construction.

Estmated engineering fees: $60,000.

Structure2 would be installed on a tributary immediately north of the city lake maintendaciéty. A
sheet pile structure with 200-foot weir would be installed across the bay in the same manner-as In
Lake Structure No. 1 to trap sediment from its 4i@e (0.65 mi.) watershedhe estimatd sediment
load is approximately,248 tons per year or 0.7 acfeper year.The sediment pool cangbdrained to
consolidate the sediment, increasing its lifepipestoplog system can be used to manage the pool to
achieve the desired recreation uséhe sediment pool can be drained to consolidate thersedit,
increasing its life for a period of 329 years.

x Primary Goal Addressetl: Remove and reduce sediment in Highland Silver Lake

x Pollution Reduction60% sediment6% phosphorus0% nitrogen

x Cost: £07,000each

Engineering servicesstimate $15,000

Structure3 has a drainage area of 1.46uare miles entering the lake on the west side of Silver Lake.
Approximately 1.2 ackft of sediment is deposited in the lake each year from this tributBgjising the
pool elevation above the existing @d diameter concrete culvert under Prairie Road will provide
sediment storageA 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 50400 4 feet above the lake leveb achieve a 75% trap
efficiency.Dependingon managementthe estimated storage period is 2385 yearsThe sediment pool
would be managed with a slovelease outlet pipestoplogto dewater and consolidate the sediment or
keep at the maximum elevation of 504 msl.

x Primary Goal Addressetl: Remove and reduce sident in Highland Silver Lake
x Pollution Reduction60% sedimen§0% phosphoru§0% nitrogen
x Cost: 83,700each

Engineering services: 00

Wetlands
Wetlands, also known as Nutrient Removal Wetlands, consist of a depressatad in the landscape
where hydric soils allow aquatic vegetation to become established. Tleegnaong the most effective
stormwater practices in terms of pollutant removal. etlands and surrounding buffers also offer
environmental benefits such as increases in wildlife habitat and carbon sequmsin/etlands can be
natural or “constructed,” meaning that they mimic naturally occurringlauads. Wetland restoration is
an important tool for bringing back the ecosystem services of nutrienbrah

x Primary Goal Addressed: Ilnprove surface water quality

x Pollution Reduction60% sediment/8% phosphorus44% nitrogen

x Cost: £2,000acre

X Amount recommended4.6 acres
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Forest Management and Tree Planting
Forest management in the form of forest stand improvement is the poégrioritizing forest and
wildlife habitat by retaining desirable trees that are the right age and species Wwhileompeting trees
and invasive specseare culled. This decreases competition for the desirable trees, increaseh g
rates, and shapes the future of the forest. Forests canladgeplanted with specific native trees or
expanded to support the wildlife population and improve tleereational benefits of the lake.

X Primary Goal Addressed: 4. Support healthy fish and wildlife habitat and recreation

x Pollution Reduction5% sediment5% phosphorus% nitrogen

x Cost: 300 acre

X Amount recommended300 acres

Image: Forest stand improvementea inHighlandSilver Lake park.

Detention basins
A detention basin is a constructed basin that receives, temporarily staresthen gradually releases
stormwater. They are designed to store flows and capture sediment, nutriemispner pollutants
prior to reachingHighlandSilver Lake. Detention biascan be located at strategic waterways
surrounding the lake and can be required to be installecafbnew subdivision developments.

x Primary Goal Addressed: Remove and reduce sediment in Highland Silver Lake

x Pollution Reduction70% sediment58% phosphorus26% nitrogen

x Cost: $45,400/acre

X Amount recommended20 acres
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Rain gardens
Similar to detention basins but on a smaller scale, rain gardens are vegetstes that temporarily
store and infiltrate rainwater. Situated near the lowest point of a small drainage areh &sua single
residential lot), they significantly slow the flow of water, improve watealdy, and provide food and
shelter for birds, butterflies, and insects. Although there are limiteileial areas in the watershed,
they are concentrated aroundighlandSilver Lake and other waterways. Installation of rain gardens on
individual landowner propertie&xisting and futureyvould help reduce urban fertilizer runoff to the
nearby waterways.

x Primary Goal Addresse®: Improwe surface water quality

x Pollution Reduction: 67% sediment, 27% phosphorus, 36%gan

x Cost: $20/sq. ft

X Amount recommendedl0,000square feet

Ponds
Ponds are popular features that also have significant pollutant removal bepefiperly sited and
designed. Also known as wet ponds, stormwater ponds, orraeteintion ponds, they are constructed
basins that have a permanent pool of water throughout the year (or at leastigghout the wet
season). As stormwater runoff enters the pond, the sediment settles out ame switrient uptake
takes place. Nitrogen removal via denitrifying bacteria can also occur in ponds.

x Primary Goal Addressed: Reduce amount of sediment depositedHighlandSilver Lake

X Pollution Reduction90% sediment67% phosphorus48%nitrogen

x Cost: $¥,000acre

x Amount recommendeds0 acres
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Native landscaping
The use of native plants in landscaping on public and primaiperty surrounding the lake should be
encouraged to slow down surface runoff, reduce fertilizer applicatiogvgmt erosion, and support
wildlife. The adoption of native landscaping on public property can also retiecenst to maintain turf
grass. Ordinance effectiveness and implementation should be periodicalyvesy. Likewise, the
removal of invasive species is important in promoting biodiversity.

X 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 thef leetsiral aquatic habitat.
Artificial habitats constructed from woody structures or reclaimed PVC caorimed into various
shapes such as fightree, brush bundles, crappie condos, and catfish housgsdvide cover and
create spawning habitat. These artificial habitats can improve the health of agpetes and promote
additional recreational benefit by advertising the location of these habitats gheas.

x Primary Goal ddressed4. 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 areagp@mdspace in new
development. These include establishing a dedicatmace of funding for open space acquisition and
management, creating agriculture zoning districts with very large minimtisides, adopting an open
space and parks plan, and implementing regulations to ptateep slopes, wetlands, and other
sensitive natural areas. Comprehensive plans should be reguladgtad to help protect valuable
natural areas and open space from development and guide sevelopment in ways that minimize
negative water quality and flooding impacts.

X Primary Goal Addressed: Support healthy fish and wildlife habitat and recreation

Private sewage monitoring
Private sewage inspections are required by Madison County during real estasactions and are
performed following complaints; however, the inspectioa® ©ccur many yea apart for a single
property. More regular inspections (e.g., every three to five yednsjilgl be considered by watershed
jurisdictions. An intensive inspection of private septic systems in avéhgecurring problems should
also be considered. Datan@rivate sewage violations and water quality parameter exceedances should
be collected and mapped. Connections to public sewstesys should be encouraged in new
development. Counties and municipalities can create a Special Servic&S&#&ert¢ fund immpvements
to localized private sewage problems.

x Primary Goal Addressed: 2. Improve surface water quality

Riparian Buffer Ordinance
A riparian buffer is naturally vegetated strip of land adjacent to a body of water. Among thainy
benefits, riparian buffers improve water quality, reduce erosion, store floodwaind provide habitat
for wildlife. In this region, oakickory forest or prairie grassland are appropriate vegetation types. A
riparian buffer ordinance protects a riparian area of a certain iwfdbm new development and other
disturbances and promotes revegetation/reforestation.

X Primary Goal Addressed: Support healthy fish and wildlife habitat and recreation

Recreational promotion of Highland Silver Lake

HighlandSilver Lake provides a valualecreational benefit to the watershed by offering opportunities
for boating, fishing, waterfowl hunting, hiking, archery, and many otheavities. The COVHD9
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pandemic has resulted in increased interest in outdoor activities and inaldeeiic wasseen at
HighlandSilver Lake Patietween 2020 and 2021To continue to attract additional visitors to the park
and lake, increased publicity for the lake and park needstprbmoted through various platforms
including social media posts and educatiosighs throughout the park. Increased traffic to the park and
lake will lead to an increase in awareness of the benefit of this resource angtosimte protecting
the lake.

x Primary Goal Addresse@: Conduct education and outreach

Monitoring

Monitoring of water quality, flow, and stream health in the watershed will provide da# tan be used
to support future resource management decisions and assess the effeetiv@fi Management
Measures that are implemented.

The absence of an active USGS discharge gage in the Highland Silveateedteed makes continuous
monitoring impossibleTherefore, this monitoring plan will use a veloeityea method to calculate
discharge at each of the monitoring sites when streamditions allow this to be done safely. When
conditions are appropriate for wading in the stream, an acoustipplervelocimeter (ADV) with wading
rod and tagline will be used to measure discharge. During periods of high or #evnmwhen wading is
not possible, a velocimeter and sounding reel mounted on aSi8{Ege board will be used from the
bridge.

In addition toflow monitoring,discrete waters sampleshouldbe collected and analyze8ampling
locations will be identified near the outflow of each subwatershed, amdpdas will be collected
guarterly to determine seasonal variations in water quality. Additional samplilidpe done during
major storm events. See AppendiXor more degil on the recommended monitoring components. See
Section 7 (Implementation) for the monitoring timeline.

X Primary Goal Addressed: 2. Improve surface water quality
The following parameters will be monitored:

Flow

Sediment (TSS)

Total Phosphorus

Total Nirogen

Non-Purgeable Organic Carbon (NPOC)
Soluble reactive phosphate (SRP)
Nitrite+nitrate-nitrogen (NG+NQ-N)
Ammoniumnitrogen (NH-N)

Soluble reactive phosphorus (SRP)

O O0OO0OO0OO0OO0OO0OO0OOo

Watershed plan supported and integrated into community plans
Watershed partnersncluding communities, should adopt or support the watediplan and
incorporate its goals and recommended actions into their policies (suotdasances and
comprehensive plans).

x 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, conventitiiabe is still used on the
majority agricultural fields. Reducing the extent of tillagkriswn as conservation tillage; when no
tillage is used, it is called itl. Reducing tillage leads to a reduction in soil erosion and the transport of
associated nutrients. Ntll allows natural soil structure to develop, which results in increased
infiltration of rainwater and reduced surface runoff. Conservation tillage was recomaceindthe
previous watershed plan as well as the TMDL report, but adiegontinues to be limited. Providing
additional educational opportunities explaining the benefits as well as piatefiuinding to offset initial
costs would help increase conservation tillage adoption.

x Primary Goal Addressed: 2. Improve surface water quality

x Pollution Reduction: 59% sedimeb8% phosphorus;2% nitrogen

x Cost: $70/acre

X Amount recommendd: 12,944Acres

Grassed waterways
Gully erosion is an issue in numerous fields in the northpenrtion of the watershed. To reduce and
prevent gully erosion, a grassed waterway can be constructed to movastier at a norerosive
velocity. The parabolishaped waterway prevestoncentrated runoff flowsand the grasses planted
feed on the nitrogen and phosphorus reducing excessiveemitrunoff. Grassed waterways are widely
accepted throughout the watershed and 17 acres were installed with the 22021 IEPA 319 Grant.

x Primary Goal Addressed: 2. Improve surface water quality

x Pollution Reduction: 80% sedimeB% phosphorugbs% nitrogen

x Cost: $9000/acre

X Amount recommendedd64 Acres

Grassed waterway installed in Highland Silver Lake watershed
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Water and Sediment Control Basins (WASCOBS)
To further prevent gully erosion, WASCOBSs can be constracteds a small watercourse or area of
concentrated flow within a field. WASCOBSs are small earthen-ddde&hannel structures or
embankments that are dggned to hold agricultural water so that sediment and sedirdemne
phosphorus settle out, reducing the amount of sediment Ieg\the field and preventing the formation
of gullies. They can be used in conjunction with grassedmwaies to provide a substantial reduction in
erosion and nutrient runoff. Nearly 18,000 feet of WASCOBs were instaitegithe 20182021 IEPA
319 grantPotential locations of WASCOBs were identified by AGHREINg

X Primary Goal Addressed: 2. Improve surface water quality

x Pollution Reduction: 58% sedimeb8% phosphorus35% nitrogen

X Cost: $3804cres

X Amount recommended548 Acres

Water and sediment control basin installed in Highland Silver Lake watershed

Cover crops
Cover crops can provide multiple benefits: preventing erosion, impraaiig physical and biological
properties, supplying nutrients, improving the availability of soil water, brepgéest cycles, and
suppressing weeds. Planted in the fall and/or spring, theg tgkunused fertilizer, build soil structyr
and release nutrients for the following crop to use. The species of comersetected along with its
timing and management determine the specific benefits.eCavop adoption can be hampered by
initial cost of equipment and seed for planting as wiedl need to continue using cover crops for
multiple years before soil health benefits are measurable. Continued eidacand initial funding
opportunities need to be promoted to improve the adoptiohcmver crops.

x Primary Goal Addressed: 2. Improve surface water quality

X Pollution Reduction15% sediment15% phosphorus30% nitrogen

x Cost: $0/acre

X Amount recommendedl5,532Acres

Riparian buffers/field borders buffers
Rparian buffers are vegetated zones immediately adjacent to a stream or lakeébBieler buffers are
similar to riparian buffers but can be located along roadways, roadside djishést any agricultural
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field border. Farming right to the edge of a stream or roadside ditch causesaged erosion due to
limited ground cover and incased runoff A strip of native, perennial grass around the edge of
agricultural fields sloswater flow and allows sediment, fertilizers, and pesticides to be filtered by these
deeprooted plant species. The cost to install field border and riparian buffers areasexeby loss of
profitable crop land for the farmer. To offset this cost, municipal and townsfaipeholderscould
create a program to help farmers establish these practi@ésés couladesult inreducedditch
maintenance costs and improved veatquality flowing toHighlandSilver Lake.

X Primary Goal Addressed: 2. Improve surface water quality

x Pollution Reduction: 53% sedimebB8% phosphorus43% nitrogen

x Cost: £,000acre

X Amount recommended32 Acres

Field border planted with native grass@éRCH

Roadside Ditch Maintenance

Typical rural roadside ditch maintenance consists of excavating a deep, narromettmallow
stormwater to flow adequately away from the road. The concentrated flothe narrow ditch results in
significant erosion ahe banks of the ditclandis not maintainable. This erosion can result in loss of soil
from agricultural fields and issues with road stability-9Raping the ditch to drapezoidashape with
mowable sideslopes wouldallow water to flow efficientlyreduceerosion andis easily maintained
Primary Goal Addressed: 2. Improve surface water quality

Pollution ReductionN/A

Cost: £3/feet

Amount recommended2 000 Feet

X X X X
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Reshaped roadside drainage ditch installed in Highland Silvemiaa&eshed

Contour buffer strips
Contour buffer strips are strips of perennial vegetation that alternate with wid#ivated strips down
a slope; the crop rows are farmed along the contour. The narrow strips of piataregetation are not
part of the normal crop rotation. They slow surface runoff and trap sedinsggmijficantly reducing
sheet and rill erosion and removing pollutants from runoff. There has been diradeption of this
practice in the watershed and extensive education and&ath would be required to pronte the
benefits of contour buffer strips. Locations of contour buffer strips weeatidied by ACPF mapping.

x Primary Goal Addressed: 2. Improve surface water quality

x Pollution Reduction: 53% sediment, 61% phosphorus, 58%gan

x Cost: $200/acre

X Amount reeommended25 Acres

Nutrient Management Plans (NMPSs)
A NMP is a strategy for obtaining the maximum return fromamd oftfarm fertilizer resources in a
manner that protects the quality of nearby water resources. Creating aR MiVblves reviewing soll
maps, field boundaries, and nutrient uptake of crops to detae nutrient needs for each field and the
types and amounts of fertilizers to meet those needs. Although there imgted interestin NMPs in
prior years having a nutrient management plan feach agricultural property is recommended and
additional education and outreach material should be developed to reaclyti@kThe bcation of
farmsthat would benefit from nutrient management plans were identified by ACPF mgppin

x Primary Goal Addressed. Improve surface water quality

x Pollution Reduction: Varies

x Cost: $14/acre

X Amount recommended3,000Acre
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Ponds
Agricultural pndscan be installed in ravines and gullies to trap sediment arnidents and provide
habitat for various species. Ponds are a popular best g@amant practice throughout the watershed.
Since ponds capture sediment as it leaves agricultural fields and dmpmaive the health of soils, they
should be used in conjunction with the abereentioned practices and should be viewed as a last line of
defense.

X Primary Goal Addressetl: Remove and reduce sediment in Highland Silver Lake

x Pollution Reductiom®(%sediment,67% phosphorus48% nitrogen

x Cost: $¥,000/acre

x Amount recommended50 Acrestotal watershed area

Pond installed in the Highland Silver Lake watershed

Bioreactors (denitrifying)
Bioreactors, also known as denitrifying bioreactors, are ditches filled witld@rops that contain
denitrifying bacteriaA bioreactor is placed at the outlet of a tile drainage system, and the bacteria
remove nitrogen from water leaving the system. Research has showrtiaratexd bioreactor lifespan
of 15 to 20 yearsafter which the woodchips would be replaced if treatmennhtinues. Locations of
bioreactors were identified by ACPF mapping.

x Primary Goal Addressed: 2. Improve surface water quality

x Pollution Reductiond% sediment, 0% phosphorus, 40% nitrogen

x Cost: £00acredrained

X Amount recommendedl,523Acres

Federal and state programs
Federal and state agricultural easement and working lands programs such as ERFQIPSand the
Agricultural Conservation Easement Program (ACEP) are designedhanssfarmers and landowners
for implementing practices that protect soil and water lthaln December 2020, the Highland Silver
Lake watershed was designated as a priority watershed for protecting sauatee. This designation
allows for additional funding to complete projects through EQIP withtassis from NRCS.

x Primary Goal Addresde3. Promote sustainable agricultural practices
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All Management Measures recommended

Table4. Al Management Measures recommended, goals addressed (see goal numbersin Sgetnd pollutant load reduction efficieies.

Goals addressed

Pdlutant load reduction efficiency

Primary | Secondary| Tertiary | %

Information and education plan

goal goal goal sediment | % TSS % P % N
addressed| addressed| addressed| removal* | removal* | removal | removal
HighlandSilver Lake and Surrounding LaMeasures
Lake Dredging 2 2 4 n/a n/a n/a n/a
Shoreline stabilization 1 2 4 98% 58% 22% 15%
Streambankstabilization 1 2 4 98% 90% 90% 90%
Stream Channel Stabilization 1 2 4 98% 90% 90% 90%
In-lake basin structure 1 1 60% 60 60 60
Wetlands 1 2 3 78% 78% 44% 20%
Forest Management and Trédanting 4 2 1 5% 5% 5% 5%
Detention basins 1 2 4 70% 58% 27% 30%
Rain gardens 2 4 1 67% 67% 27% 35%
Ponds 1 2 4 90% 67% 48% 31%
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 dflighlandSilver Lake 4 6
Monitoring 2 1 6
Information and education plan
Watershed plan integrated into community plans 5 6
AgriculturalLand Throughout Watershed Measures
Agricultural Management Measures
Conservation tillage 2 1 3 59% 59% 52% 20%
Grassed waterways 2 1 3 80% 80% 45% 55%
Water and sediment control basins (WASCOBS) 1 1 3 58% 58% 35% 28%
Cover Crops 2 1 3 15% 15% 30% 30%
Riparian buffers/field border buffers 2 3 4 53% 53% 43% 38%
Rural roadside ditch maintenance 2 1 5 98% 90% 90% 90%
Contour buffer strips 2 1 3 53% 53% 61% 53%
Nutrient management plans 2 3 1 n/a n/a n/a n/a
Ponds 1 2 3 90% 67% 48% 31%
Bioreactors 2 3 0% 0% 0% 40%
Wetlands 1 2 3 78% 78% 44% 20%
Logjam assessment and removal 1 2 4 98% 90% 90% 90%
Streambank & channel stabilization and restoration 1 2 4 98% 90% 90% 90%

*Independently calculated sedimeand total suspended solids (TSS) values were used where availdidee only one

sediment or TSS value was available, the known sediment and TSS reduction effiaignsgd (purple cells).
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Table5. Summary of SitSpecific Management Measuresmmmended, including amoungstimatedcost
(implementation cost), and pollutant load reduction

Cumulative pollutant load reduction
Total
Sediment | Suspended Phosphorus | Nitrogen
BMP Name Amount Unit Cost per unit | Total Cost (tons/yr) Solids (Ibs/yr) | (Ibs/yr) (Ibs/yr)
HighlandSilver Lake and Surrounding Land Measures
Lake Dredging 100,000 | Cubic yards $30 $3,000,000 n/a n/a n/a n/a
Shoreline stabilization 6,325 Feet $110 $695,750 11 21,125 104 143
Streambankstabilization 17,634 Feet $70 $1,229,480 3,093 5,710,500 3,288 14,284
Stream channel stabilization 446 Riffles $4,500 $2,007,000 78 143,941 83 360
In-lake basin structure 3 Structures $568,000 6,043 12,086,111 16,340 29,580
Wetlands 4.6 Acres $22,000 $101,200 6 12,057 8 16
ForestManagement and Tree Planting 300 Acres $400 $120,000 1 1,348 17 35
Detention basins 20 Acres $45,400 $908,000 7 14,189 22 161
Rain gardens 10,000 Sq ft. $20 $200,000 0 190 0 2
Ponds 10 Acres $17,000 $170,000 10 22,514 20 56
Agricultural Land Throughout Watershed
Conservation tillage 12,944 Acres $70 $906,045 - 519 - 7
Grassed waterways 964 Acres $9,000 $8,674,658 42 84,374 128 958
Water and sediment control basins (WASCOBS) 548 Acres $380 $208,240 9 17,608 44 223
CoverCrops 15,532 Acres $50 $776,610 2 4,285 9 51
Riparian buffers/field border buffers 32 Acres $2,000 $64,112 n/a n/a n/a n/a
Rural roadside ditch maintenance 2,000 Feet $30 $60,000 13 26,413 64 543
Contour buffer strips 25 Acres $200 $5,000 - 90 - 1
Nutrient management plans 3,000 Acres $14 $40,770 n/a n/a n/a n/a
Ponds 50 Acres $17,000 $800,000 n/a n/a n/a n/a
Bioreactors 1,523 Acres drained $200 $304,500 n/a n/a n/a n/a
Wetlands 10.8 Acres $15,000 $162,000 2 4,762 16 90
Logjam removal 19 each $6,900 $131,100 129 238939 74 191
TOTAL $21,132,465 9,446 18,388,965 20,217 46,701
| % Reduction Fronturrent Total: | | | | | 13560 | 17.96% | 255% | 6.92%
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Locations of Site-Specific Management Measures

Where data was available, Sipecific Management Measures were recommended for implementation

in certain locations. For example, Management Measures associated wittalChiteas are

recommended for those areas.

Critical Areas and areas recommended for Management Measures through B $J&gricultural
Conservation Planning Framework (ACPF¥shogvnon mapsin Appendix C, with descriptions of each

Management Measure and cost estimates shown in Appenddala files of each critical area and site

specific management area, suitable for use in a Geographic Information Systemaf@18)ailable.

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

ACPF Results Quantity Area, Square Meters
Bioreactors 87 -
Contour buffer strips 302 331,242
Drainage management fields 436 17,060
Grass waterways (length, meters) - 1,106,477
Nutrient removal wetlands 5 17,933
Nutrient removal wetlands including buffer areas - 51,720
Area draining to nutrient removal wetlands - 449
Riparian area: Critical Zone segments 6 -
Riparian area: DeeRooted Vegetation 145 -
Riparian area: Mukbpecies Buffer 31 -
Riparian area: Stifstemmed Grasses 167 -
Riparian area: Stream Bank Stabilization 539 -
WASCOBsWater and sediment control basins 131 2,517,147

Specific project locations

There werel0 specific project locations identified by the watershed planning te@hese projects
address multiple goals of this plan by implementing a variety of ManagemeasiMes. A shortlist of
these projects will help Madiscemd BondCountiesleaders in theiefforts to helplandowners in the
watershed address the needs they identified in the stakeholder engagement precesprovide a
nearterm jumping off point for plan implementation by and for local government.

The locations were identified using the following information:

" Applications received from the 202821 lllinois EPA 319 grahit were notconstructed

" Locations of issues identified btakeholders on both public and private land;

" Parcels in which multiple types of Critical Areas are present, on both publioravate land;
" Locations of agricultural BMPs identified by the ACPF;

Community Survekesponses (which were returned with thegmise of anonymity, so specific

parcels from which a response was sent were not identified as projectdosati
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Once these locations were identified, the following criteria were used &ctal shortlist of projects:

Threats to critical facilities su@s 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 mwhith (can harm health
and wellbeing when access to hospitals, schoold,aher services is curtailed);

Frequency of flooding (if known);

Proximity to flood issues identified ihe Community Survey;

Representation of publicly and privately owned land;

Estimated potential water quality benefits of the project (if known), lobse area/length of
project multiplied by the amount of pollution reduced);

Number and type of Critical Areas the project would address, so that seypes of issues are
addressed; and

Geographic distribution, with projects that are locatduidughoutthe watershed benefitting
multiple municipalities, landowners, and other stakeholders.

For each project location, the problem/issue is explorddng with a description of the problem. Then,
potential solutions that might be used to address the issus(@)discussed. A map of each project
location is provided for reference. The followimgjects 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 tks sit potential projects. The
types of projects suggested are voluntary, not mandatory, and each one warrants fetdkeholder
engagement and site assessment to determine feasibility. Individual landowitlers stake in the

projects may nohave been consulted. These sites are identified here for outreach purposes dmy, so t
the organizations and individuals implementing the Plan have places to begin planning for
implementation.
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Figure 5. Map of specific project locationsirhberedsquares relate to project numbers in the following pagad
do not indicate an order of priority
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Project#1.:

Description of ProblenExcessive lake sedimentation and loss of water supply
Possible Solution:

Install a sheet pile weir structur&tructure 1)across the northern end of the lake to trap sediment from
approximately 90% of the watershefl.3 ft high structure would trap 60% of the estimated 30 dert

of sediment delivered to the sitdhe load reduction would be 18 aeieet per yearover a 2131 years
with atotal storage area of 427 acffieet. TheSediment pool would be managed to consolidate
sediment increasing its life by 50% and to achidneedesired recreational usdhe upper pool can be
managed to develop linear wetlandfong and within its pool during drawdown.

The main lake will need to be analyzed to determine the impacts of this basanwoving 427 acréeet
of main lake storagéelhe upstream bridge on Pocahontas Road will need to be studied to determine its
capabiity to pass the required storms with the-lake structure at full pool.

Estimated cost $402,500construction

Engineering Es$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 leikg maintenance
facility. A sheet pile structure with a 200 ft. weir would be installed across therbthe same manner
as InLake Structure No. 1 to tr&gB6% of thesediment fom its 416acre (0.65 mi.) watershedhe
structure has an estimated volume of 9.7 acre feet of storage fol 848 tons per year or 0.7 acfe
per yearsediment loadThe5.6 acresediment pool can be drained to consolidate the sediment,
increasing itdife. A pipestoplog system can be used to manage the pool to achievel¢seed
recreation use.

Structure 3 has a drainage area of 1.46 square miles entering the lake omshside of Silver Lake.
Approximately 1.2 acrét of sediment is deposited ithe lake each year from this tributariRaising the
pool elevation above the existing 7 ft diameter concrete culvert undarieiRoad will provide 20.7
acrefeet of sediment storage for a period of 285 years depending on its level of management. A
sheet pile box inlet weir would be installed on the upstream end of the existilvgKiiset at a
maximum weir crest of 504.0 or 4 feet above the lake levélap 75% of the sedimenThe sediment
pool would be managed with a slemglease outlet pipestoplog to dewater and consolidate the
sediment or keep at the maximum elevation of 50dbove mean sea level

Estimated Cost Structure 2: $207,0@hgineering service$15,000

Estimated Cost Structure 3: $43,70&ngineering services: $5000
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Project #3:

Description of ProblenRReduction in lake storage volume
Possible Solutions:

Dredge the upper end of the lake to achieve 100,000 cubitsyar 61 acrdeet of storage Sediments
would be hydraulically dredged to an fte detentionbasin.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 ProblenRRepair eroded outlet to maintain structumetegrity
Possible Solutions:

Repair the existing outlet to the Old City Resenidinsion at its outlet can impact the structural
integrity of this damlt is estimated 90% of the sediments from its watershed is trapped, regulb
sediment anchutrient load to Highland Silver Lake.
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Project #5:

Description of ProblentSevere streambank erosion and channel degradation undeénguthannel
banks

Possible Solutions:

Stream bank and stream chanrsthbilizationwithin Cool Creek Resoithe stream length is
approximately 300 feet with severe channel degradation along with several severely ertdenhel
bends.The channel will be stabilized by a series of rock riprap riffles (10 each) plusisam@aerosion
control using longitudinalgak stone toe protection ofi0 sites.

Estimated Cost riffle§51,750

Estimated Cost peak stone: $64,000
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Project #6:

Description of ProblenAgricultural cropland erosion and gullied channel banks

Possible Solutions:

Construct new and reshape existing grassed waterway walcthpland.The 1600 feet of waterways
will be shapé for farm equipment cross ability with a parabolic shapke waterways will outlet at the
stream bankGullied outlets on the waterways will be eliminated by installing gistdbilization
structure to prevent further erosion on the channel bank and eliminate he#ihgunto the grassed

waterway.

Estimated Cost 1.5 acrés $9000 per acre = $13,500
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Project #7:

Description of ProblentSevere gully erosion in existing grassed waterway and cropland
Possible Solutions:

Alternative 1- Construct new and reshape existing grassed waterway with the cropldned2300 feet
of waterways will be shapkfor farm equipment cross ability with a parabolic shapkee waterways will
outlet at the head end of the stream large grade stabilization structure would be installed at the
grassed waterway outleGullied outlets on the waterways will be eliminated by installing grade
stabilization structure to prevent further erosion onetltchannel bank and eliminate head cutting into
the grassed waterway.

Estimated Cos®.7 acres at $800 per acre = $24,300

Alternative 2— Construct a series of water and sediment control ba8iiASCOB®) lieu of grassed
waterways.TheWASCOBSs will darmable and spaced apart to accommodate farm equipm&hey
would control runoff from a 1§ear storm, releasing the water in 24 hours, and trapping sedinTdray
would outlet through a slotted riser which transfers thefage water underground to thetream
headwaters.

Estimated Costd5 acre watershed at $&acre =$17,100
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Project #8:

Description of ProblentSevere channel degradation from active headiogtin 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 conticb,annect the channel
to the floodplain to minimize bedload transfer downstreaBevere streambank erosion will be
eliminated at 3 locations to abilize the bankd.ongitudinal peak stone toe protection will be installed
at the base of these banks.

Leef Township- Sevee roadside erosion along Niggbdl.
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Project #9:

Description of ProblentSevere erosion of both sides of Niggli R&&adedroadbank has direct access
to the stream.Bank cutting into cropland

Possible Solutions:

Shape the roadbank to a trapezoidal channel with adequakessipes for maintenanc&he roadside
channel will require grade control or small rock riprap rifflesglwith the channel filled with soil and
seeded Replace existing culverts to allow for channel shaping.

131



Highland Silver Lake Watershed Plan - Fnal

132



Highland Silver Lake Watershed Plan - Fnal

Project A0:

Description of ProblentSevere streambank erosion on 300 feet of an outer bend in the stream.

Possible Solutions:

Installation ofrock riprap peak stone along the toe of the channel slope for a distanceDde80 The
riprap will be peaked approximately 2 ft above the channel elevalibis protects the bank toe from
high velocities along this outer bend and allows for sedimantse deposited behind the riprap

Estimated CosB00 feet at $80/ft =$24,000
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SECTION 6: INFORMATION & EDUCATION PLAN

This section is designed to provide an Information and &itwt component to spark interest in and
enhance public understanding of the watershed plan, andrtcourage early and continued
participation in selecting, designing, and implementing its recomuagons.

The watershed faces challenges and threattudingdecreased storage capacityhtighlandSilverLake
increasing water treatment costs, gully erosion in agricultural fisitisambankand shorelinesrosion,
reduction in riparian corridor, invasive species and more. Past reports, the psawiatershed plan, and
projects implemented throughout the watershed have helgegband the knowledge of the residents
and key stakeholders in the watershed, but more educatiot autreach are needed to continue the
progress.

This Information and Education Plan will serve as aninautbr outreach that supports achievement of
the longterm goals and objectives of the watershed plan. The cumulative actibmdividuals and
communities across the waterstl can accomplish these goals and objectives. County, ipahand
township staff, elected officials, and other key stakeholders havks @ttheir disposal to establish best
practices in their activities and procedures. Developers can follow guidéfiaeconsider watershed
health, and residents in the watershed can be actively involved in monijtgpiotecting, and restoring
HighlandSilver Lake. Public information and stakeholder education efforts will ultignatepire
watershed residents and community members to adopt reca@nded 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, flewing 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 categstestterm, mediumterm,
and longterm. The full list of objectives and activities can be found in TalAerough estimate of the
cost of the outreach activities outlined inighplan is $3,000, which includes many unforeseeable
component costs including staff time and costs for rental and materials.

Target Audiences

Key stakeholder audiences that can effect significaahges in watershed health, and who should be
reached by outreach and education, include:

Municipal staff, township staff, and elected officials

" Madison and BondCounty government departments and elected officials
" Farmers and farm groups

" Residents with property adjacent tdighlandSilver Lake

" Residents througbut the watershed

" Residents with property adjacent téighlandSilver Lake

" Contractors
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Decisioamakers are an important audience that can impact all the other audiences by tmgrong
term regulatory actions and policy initiativédunicipal staff, bwnship staffMadisonand BondCounty
staff, farmers contractors,and watershed residents can be messengers to reach the decrsager
audience.

Activities and Tools

Before the plan is complete

Making this watershed plan available to stakeholders, and informing them otasdn and contents, is

a major component of the Information and Education Plan. To this &edplan document is available

for download on the watershed plan website hostegl HeartLands Conservancy,
www.heartlandsconservancy.org/highlandsilverlaReinted copies of the Executive Summary and the
full plan will also be shared with key watershed stakeholders. Emails to stakehetugged in the
planning process provided uptes on the plan’s progress and point to the website for all plan materials.

After the plan is complete

Table7 outlines each objective followed by recommended strategies that can blemgnted to

achieve the goals/objectives. For each activity, a taagelience, suggested strategies, schedule, lead
and supporting agencies, the desired outcomes and issueessketl, and estimated costs to implement
is provided. Periodic review of the watershed plan is recommended, wigtings of the plan partners
heldtwice a yearLarger annual meetings may be held to include stakeholaetdhee public. Plan
revision should be considered at fiyear intervals.
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Table7. Information and Education Plan recommended strategies. Acronyms usedHeafl.ands Conseancy;
SWCD: Soil & Water Conservation District; CREP: ConservatioveR&seancement Program.

Objective6.1: Identify volunteers taexpand the water quality and aquatic species monitoring program.
. National " .
Residents, Y N . Local volunteers are trained to
Host at least ondllinois Riverwatch Great Rivers . .
Students, . : . collect a variety of quality ensureg
" . event to train volunteers in data Medium- | Research h $2,500
Citizen Science| TeachersNon : . data and help contribute to
. collection and water quality Term and S ) . $10,000
Profits, Volunteer o . statewidebiological monitoring
monitoring. Education
Groups Center efforts

Objective 6.2: Continue promotion of the health and recreational benefitdighland Silvdrake.

" Develop seasonal programming and
events to encourage outdoor
Outdoor Watershed recreation on land and water.
Recreation residents,visitors " Partner with public health agencies to
promote the physical and mental
health benefits of outdoor recreation.

Ongoing

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
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Program

Target Audience(s

Strategies

Schedule

Lead &
Supporting
Orgs

Desired Outcomes/Issues Addresse

Est. Cost

Objective 63: Connect watershed residents and farmers to decisitakers and experts with knowledge about water quality and erosion issues arnbss.

" Take participants on a tour of BMPs ir
this area, such as farm enrolled in CR

or a water and sediment control basin|

P

" Farmers and landowners learn
about and implement BMPs, as

Agricultural Rurallandowners, | " Host a demonstration project event, | Short H.LC City of » well as fu_ndlng/program support | $1,000
. Highland, Increase in landowners per tour,
BMPWorkshop | farmers such as a demonstration on grassed | Term . . .
NRCS implementing BMPs staff time
waterways. e L
Y L . . Soil erosion is reduced, and
Provide informatioron possible o
. . stormwaterinfiltration increased
funding opportunities
" Take participants on a tour of BMPs ir
Watershed e p P . " Landownersstakeholders learn
. this area, such ashoreline . . .
. residents, o City of aboutBMPs and can visualize $1,000
Shoreline BMP stabilization, pond and wetlands Short . .
developers, R S . : Highland, them on their property pertour,
Workshop o Provide information on how residents| Term R . .
municipalities . HLC Increase in landowners staff time
. can help protect the health dflighland . .
townships : implementing BMPs
Silver Lake
" Residents understand importance
Citv of of healthy watershed.
" Host a booth with materials about the 'y " Property ownersinderstand the
. . Highland, . : .
Public Events | Watershed plan, water quality, stormwater onaoin Madison or impacts agricultural practices have $200 per
Booth residents managementand BMPs at public going Bond on the health of the watershed. | event
events " Residents understantthe benefits
County HLC

of improving the health of

Highland Silver
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Lead &
Program Target Audience(s Strategies Schedule | Supporting | Desired Outcomes/Issues Addresse Est. Cost
Orgs
Objective 64: Offer effective opportunities for public education, training, and p@sttion in watershed matters, including informatidmased resources and
demonstrationprojects.
” Mail or email Executive Summary of
. the watershed plan to key stgkeholde S " Majority of watershed residents
Final plan and recommendations on
. have knowledge of watershed
web page. Post progress updates. City of i . :
Y . . conditions, possible behavior
Press release announcing completed Highland, .
Watershed . improvements, and key contacts N
Watershed residents, farmers plan. Short Madison to get involved and implement Printing:
Plan Outreach ! '| " Meetings of the watershed plan Term County HLC, g P $200
townships . . projects.
partners held twice a year, at six month other N . . —
: . The public begins to alter activities
intervals. Possible larger annual partners ;
. . leading to watershed
meeting to include stakeholders and .
: - : improvement.
the public. Plan revision considered a
five-year intervals.
" Amount of debris is @uced in
" Organize streamand lakecleanup streams.
volunteer opportunities HLC " People develp an interest in
" Promote volunteer field days through Madison and watershed protection and
Residents, media, social media, and community Bond conservation.
Field Davs students,non- groups Medium- | Counties, " Invasive species are removed and $500per
y profits, volunteer " Invasive species removal days Term City of participants learn how to manage| event
groups " Coordinatewith local governments to Highland invasives on their own.
host a activities like streamnd lake Volunteer " Leverages kind donations for
cleanup, water quality testing, or Groups future grants.
restoration activities " Riparian area and habitat
conditions improve.
" Mark watershed boundaries with signs . f’eople betttir understand the tern
" Postsigns about the native vegetation Madisonor watershed,
Educational Residentsfarmers S . Medium- | Bond " Increased adoption of native $3,000
) g plots surroundingHighlandSilver Lake . . .
Signs visitors R . . . . Term Couny, City vegetation (30 signs)
Post signs near fields utilizing various . " .
. : of Highland Increasedadoption of best
agricultural best management practices )
management practices
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. . Schools and | " Students and parentdevelo
" Host a booth with materials about the . . P P .
. colleges interest in watershed protection | Equipme
Studentsparents, plan, water quality, stormwater ; )
. . Long Madisonor and conservation. nt costs
School Projectg teachers, management, and BMPs at public N .
L ) Term Bond Teachers and administrators and staff
administrators events, such as county fairs, . . .
. : County City implement related coursework time
environmental festivals, etc. . . .
of Highland into curriculum.
. " Coordinate with engineering firms to Engineering " Engineers receive continuing
Professional : ) Long A ; .
Engineers host professionatlevelopment clubs or educationon green infrastructure | Staff time
Development o Term .
opportunities. societies and BMPs,

Objective 6: Develop public recognition programs focused on the watershed planls.goa

Watershed
Protection
Awareness

All stakeholders

" Develop messaging based on goals ir|
the watershed plan and disseminate
the message using medisgcial media,
collateral (e.g. pencils, bumper sticker
temporary tattoos), and other
materials.

Medium-
sTerm

HLC,
Madisonor
Bond County

" 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

Objective 6.6: Increase awareness of consequences of poor watenyguatighlandilver Lake including increased drinking water costs.

Water Bill
Brochure

Drinking water
customers

" Develop an educational brochure to b
included in water bills and/or mailed tq
water customers

Short
term

City of
Highland,
HLC

" Increase awareness dfinking
water source protection benefits

$2,000
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Additional resources

The following resources have been compiled either as other successful iggmgxamples, or as

inspiration for ways to i

mplement the activities identified in Table 9.

Table8. Resources and tools for activities/campaigns.

Activity / Campaign

Activity / Campaign Tools and Resources

Examples
“How’s My Quick information about waterways, presented in plain language,
Waterway?” https://mywaterway.epa.gov/community/071402040402/protect

Storm drainstenciling

Free storm drain stencil kits with directions.
http://prairierivers.org/articles/2008/09/stenciling/

Agricultural BMP
Brochures

Brochure on aariety of best management practices
http://illinoiscbmp.com/

Student and citizen
monitoring

lllinois RiverWatch and the National Great Rivers Research and Educatien Ceg
(NGRREOht(p://www.ngrrec.org/riverwatch/). Stream monitoring manual, kit
supply lists, monitoring guidelines, identification keys, biotic index ket and
volunteer training.

Native plants

List of lllinois native plant speciasww.wildflower.org/collections

Invasive species guids

| lllinois Extension Guide to Invasive Plant Species
" https://ipm.illinois.edu/first_detector/Exotic_WeedGuide.pdf

Madison County
Sustainability Office

Madison County:
https://www.co.madison.il.us/departments/planning_dndevelopment/index.php

Lakdstream cleanup

American Riversyww.americanrivers.org/tak@ction/cleanup
Living Lands and Wateltsttp://livinglandsandwaters.org/

Sustainable backyard

HeartLands Conservanc¥enservation@Homarogram:
https://www.heartlandsconservancy.org/conservatiomme.php

5 Sustainable backyard tours in St. Lobttps://sustainablebackyard.org/
The National Wildlife FederationGertified Wildlife Habitaprogram:

https://www.nwf.org/gardenfor-wildlife/certify
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SECTION 7: IMPLEMENTATION

Implementing the recommendations in this watershed plan will take time anghaitment from
partners and stakeholders. No single stakeholder has all of the financial or talctesources to
implement the plan. Successful implementation will require stakeholderking together, using their
individual strengths.

Implementation Schedule

The Implementation Schedule provides a timeline for when the recommended déament Measures
should be implemented in relationship to each other, allowing reasonahleuats of time for
preparing for and transitioning between projects.

The Management Measures are recommended for the short term (one to 10)yeadium term (10 to
20 years), longerm (20+ years), ongoing (for maintenance activities), or as neeltesl “hformation
and Education Plan” also uses these schedule optionssdtredule is arranged to accommodate
practices based on practice type, available funds, technical assistance, m@edtimeframe for each
recommendation. Higher scheduling priority was given to Management Megasia¢ address an issue
in a Critical Area, are recommended in greater amounts, have greater eligibilitaferastd federal
programs, and are more widely known among stakeholders (Bjble
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Table9. Implementation schedule fAManagement Measures, watershedde. Acronyms used: NRCS: Natural
Resources Conservation Service; SWCD: Soil and Water Copsebistiiict; NGRREC: the National Great Rivers
Research and Education Center; IEPA: lllinois Environmental Protagémcy|DNR: lllinois Department of
Natural Resources; USFWS: U.S. Fish and Wildlife Service; FEM&:EHadsgency Management Agency; HOA:

Homeowners Association; HLC: HeartLands Conservancy.

BMP/Management Measure Responsible entity/ L Sources of Technical| Implementation
" Priority .
Recommended entities Assistance Schedule
HIGHLANGSILVER LAKE AND SURROUNDING LAND MEASURES
Municipalities HLC, Ecological
Shoreline stabilization P ' High consultants, Shortterm
landowners
contractors
Municipalities, HLC, Ecological
Stream and gully stabilization landowners, High consultants, Shortterm
developers contractors
Municipalities, HLC, Ecological
Riparian buffers landowners, High consultants, Short term
developers contractors
Lake dredging Munlglpalltles, High ontractors, Medium term
counties consultants
In-lake basin structure Munlc_lpalmes, High Contractors, Medium term
counties consultants
. USGS, IEPA, . .
Monitoring NGRREC High USGS, IEPA, NGRREGONgoing
Counties,
Information and education plan Several entities High municipalities, IEPA, | Ongoing
SWCD, HLC
Municipalities,
Wetlands counties, Medium a\liv(g D, contractor Short term
landowners
S Municipalities IDNR,
Municipalities, Tree City USA
Forest management and tree planting | landowners, Medium Y ’ Short term
arborist/contractor,
developers, HOA
HLC
Developers,
Detention basins reS|d.e.nts,. . Medium SWCD, contractor Medium Term
municipalities, HLC
HOAs, landowners
Municipalities,
Ponds counties, Medium SWCD, contractor Medium term
landowners, HLC
developers, HOA
Riparian Buffer Ordinance CO“T‘t!eS’. . Medium IDNR, HLC Medium term
municipalities
. L Counties, residents, . . .
Private sewage monitoring some HOAs Medium Counties, IEPA Ongoing
Recreational promotion dflighland Municipalities, Mad.|son County,. City
: . Low of Highland Tourism | Shortterm
Silver Lake counties
Bureau
Municipalities City of Highland,
Aquatic habitat installation P ! Low Madison County, Short term
counties, residents IDNR
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Table9, continued.

BMP/Management Measure

Responsibleentity

Priority

Sources of Technical

Implementation

Recommended / entities Assistance Schedule
HIGHLANGBILVER LAKE AND SURROUNDING LAND MEASURES CONT.
Open space and natural area Count!es’. . Watershed plan
. municipalities, Low Short term
protection partners
developers
Rain gardens Residents Low |IEPAExtensionHLC Medium term
municpaties IDNR, HLC,
Native Landscaping countié)s ' Low regional/statewide Medium term
' community examples
developers
AgriculturalManagement Measures
Grassedvaterways Landowners, High NRCS, SWCD, Short term
farmers contractor
- Landowners,
Streambank.& channel stabilization farmers, residents, | High Contractor, NRCS, HC Short term
and restoration S
municipalities
Riparian buffer/field border buffers Landowners, High NRCS, SWCD, Short term
farmers contractor
Conservation tillage Landowners, High NRCS, SWCD, Medium term
farmers contractor
Rural roadside ditch maintenance Munlc_lpalltles, . High Mun|C|paI|t|es, Medium term
counties, townships townships
Landowners, . NRCS, SWCD,
Cover crops High Long term
farmers contractor
Water and sediment control basins Landowners, Medium NRCS, SWED, Short term
farmers contractor
Municipalities,
Logjam assessment and removal counties, Medium NRCS, SWCDSACE, Short term
landowners, IDNRcontractor
farmers
Nutrient management measures Landowners, Medium NRCS, SWCD, Medium term
farmers contractor
Contour buffer strips Landowners, Medium NRCS, SWCD, Medium term
farmers contractor
Wetlands Landowners, . Low NRCS, SWCD, Short term
farmers, counties contractor
Ponds Landowners, Low NRCS, SWCD, Medium term
farmers contractor
. Landowners, NRCS, SWCD,
Bioreactors Low Long term
farmers contractor
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Funding Sources

Many opportunities are available to secure funding for the vaaed diverse Management Measures
recommended in this plan. Entities such as governmenneigs, norprofit organizations, and
companies that provide funding for watershed improvemertjpcts often require that partnerships be
in place and funds are levagad. Table 11 shows some of the potential funding sourceBKtiPs
associated witlHighlandSilver Lake and also agricultural lanbre detaik about these opportunities
areincluded in Appendix G.

Funds may come from existing grant programs run by pagéencies, from partner organizations, or
through other avenues. Partners may wish to become involved if the pirogdps to achieve their
objectives, is a priority, or provides networking opportunities. Penghips are also critical for
leveraging assets including political support; partners can leverage valuable il@aivrelationships
that have the potential to lead to other assistance.

Identifying suitable partners to support a specific project involves agsgshe organizations’
jurisdictiond, programmatic, and fiscal priorities and limitations. Different partners will baetiéd to
different projects. It is beneficial to all partners to maintain relationships amaheonication, with each
organization denoting a specific staff member resgible for maintaining these connections. One or
two enthusiastic individuals or “champions” who belighat engagement in this process is in the
interests of all the partners can make a huge difference in the success of arghine
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Table D. Funding sources for agricultural anastneam BMPs from state and federal programs. CRP: Conservation
Reserve Program, from USDA. CPP: Conservation Practice Program,anEQ$: Environmental Quality
Incentives Program, from USD2SP: Conservation Stewardship Program, from USDA. WRE: Wetlane Res
Easement program, from USDA. SSRP: Streambank Stabilization and Red®scgiram, from the State of lllinois.
319: lllinois EPA funding under Section 319 of the Clean Water Asddogssing nonpoint source pollution.

GIGO: Green Infrastructure Grant Opportunities funding from lllinois ERA: State Revolving Loan Fund. IRAP:

lllinois Recreation Access Program

BMP/Management Measure Recommended

Program(s) for which Practices aFdigible

HighlandSilver Lake and Surrounding Land

Lake dredging SRF

Shoreline stabilization EQIP, 319GIGO, SRF
Stream and gully stabilization SSRP, GIG319
In-lake basin structure GIGQ 319 SRF

Wetlands

CRPCRERCPP, 319GIGO

Forestmanagement and tree planting

EQIPCRPCPP, CSP, 319

Detention basins

319 GIGO

Rain gardens

319, GIGO

Ponds EQIP (if sole livestock drinking water source), 319
Riparian buffers CRP, CREP, EQIP, 319
Recreation IRAP

Agricultural Land ThroughowVatershed

Conservation tillage

EQIRncill only), CSP, 319

Grassed waterway

CRP, CPEQIP, 319

Water and sediment control basins (WASCOB)

EQIP, CPP, CRR9

Cover crops

EQIP, CPP, CSP,,318ver Crop Discount Program IDOA

Riparian buffers/field borders buffers

CRP, CREP, EQIP, 319

Roadside ditch maintenance 319
Contour buffer strips 319, GIGO
Nutrient management plants 319, GIGO

Ponds

EQIP, CPP, CRR9

Bioreactors

EQIP, CPP, CSP, 319

Stream and gully stabilization

SSRP, GIGO, 319
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Table 1. Funding sources for management measures recommended. See Appémidirore information.

Funding Sources

Programs

State/Federal Programs

lllinois Environmental Protection Agency

Section 319(h) Nonpoint Source Pollution Confiiaancial
Assistance Program

State Revolving Fund Loan Program, including:
" Public Water Supply Loan Program

Water Pollution Control Loan Program

Streambank Cleanup and Lakeshore Enhancement Grants

Green Infrastructure Grant Opportunities Program

lllinois Department of Agriculture

Streambank Stabilization and Restoration Program

Conservation Practice Program

Sustainable Agriculture Grant Program

Cover Crop Premium Discount Progrdrall Covers For Spring
Savings

lllinois Department oNatural Resources

Urban Flood Control Program

lllinois Recreational Access Program

Open Space Land Acquisition and Development

Land and Water Conservation Fund

Great American Outdoors Act

Special Wildlife Funds

Clean Vessel Act Grant

lllinoisEmergency Management Agency/Federal
Emergency Management Agency

Flood Mitigation Assistance Program

PreDisaster Mitigation Program

Hazard Mitigation Grant Program

Severe Repetitive Loss Program

Building Resilient Infrastructure & Communities

NationalDam SafetyProgram
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lllinois Department of Commerce and Economic
Opportunity

lllinois Development Assistance Program

U.S. Army Corps of Engineers

Continuing Authorities Prografmot a grant)

Flood Plain Management Services (FPMS) Profirahagrant)

Planning Assistance to States (PAS) Pro@nata grant)

Water Resources Development Act

U.S. Department of Housing and Urban Development

National Disaster Resilience Competition

U.S. Environmental Protection Agency

USEPA Source Reductidssistance Grant Program

Environmental Education Grants Program

Environmental Justice Small Grants Program

Urban Waters Small Grants Program

Technical assistance from EPA Regions for:
" Green stormwater management

Protection of healthy watersheds

U.S. Department of Agriculture

Conservation Reserve Program

CRP-Grasslands

Conservation Reserve Enhancement Program (CREP)

Agricultural Conservation Easement Program, including:
Agricultural Land Easements and Wetland Reserve Easemer

nts

Environmental Quality Incentive Program

Conservation Stewardship Program

Healthy Forests Reserve Program

Regional Conservation Partnership Program

Conservation Innovation Grants

Water and Waste Water Disposal Loan and Grant Program

ForestLegacy 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

management efforts

Non-Government Organizations (neprofit organizations,

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

Five Star and Urban Waters Program
Resilient Communities Program

The National Wildlife Federation

N/A

Water Environment Federation

N/A

Cocacola Foundation

Community Support Program,
Rain Barrel Demonstrations

Illinois Ameican Water

2022Environmental 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

HighlandSilver Lake walsistorically monitored under both the lllinois EPA Volunteer Lakeitdiong
Program and Ambient Lake Monitoring Program. The Volunteer Lak&dfing Program consisted of
Secchi disc transparency measurement sampling during May throughédtom 1994through 2016.
The program has since been suspended by the IEPA in Zod Ambient Lake Monitoring Program was
started in 1978 and annual samples are continuing to be collectddigdiandSilver Lake. Due to
excessive sediment causing capacity issu#is e lake, restarting of the monthly monitoring of
HighlandSilver Lake with or without the IEPA Volunteer Lake Monitoring Proghamld be top priority
to be able to have a continuous health report of the lake. This programelji determine thesuccess

of the multiple projects installed in the watershed and can be collectetthéd\City of Highland staff
during routine inspection of the lake.

In addition to monitoring oHighlandSilver Lake, East Fork Silver Creek and Little Silver CreeklIséould
monitored to determine amount and location of pollutants that are affegtihe health of the lake.
Sampling locations of these tributaries were identifiedhie previous watershed plan and should be
used for continued monitoring. These locations are listelbl in Table 13 and mapped in Figure 30.
The collection and analysis of monitoring dakeuld continudor as long as funding is available, but the
period should be continued for a minimum ob3years in order to document any changes in water
guality that result from implementation of the watershed management plan. Qymities for

continuing or expanding the monitoring program should be evaluated periogicatirder to further
assess water quality conditions throughout the waterhine causes and sources of pollution, the
impact of nonpoint source pollution, and changes in wajeality related to implementation of the
watershedbased plan as well as social indicator data related to the waterbhsdd plan’s goals and
objectives.Quality Asurance Project Plans (QAPP) should be developed for thosiaring

opportunities that are selected for implementation in support of the walbexbased plan.

Table 13Samplindocations for water quality monitoring in thdighland Silver Lakeatershed.

Location Lat. Long. Elev. (ft)  Tributary
Bridge on Hwy 16(8®uth of Grantfork 38.8225  -89.6667 510 E. Fork
Bridge on Fairview Rd. (North of Kraus) 388464  -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.) 388890 -89.6118 545 Little
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MEASURING SUCCESS

The success of the watershed plan can be measured by tracking severabrsdategeveral milestone
points in time. Success can be documented in terms of:

" Plan effectiveness: the absolute improvements seen in water quality, flookaigtat, and
other plan goals;

" Plan implementation: the number and extent of Management Measures implésden
understood as a proxy for absolute improvements.

Forboth dimensions, measurement indicators were identified that would establish thgrpss made
towards each goal of the plan. Interim milestones were established fdr galicator so that
improvements in effectiveness and extent of implementation could beked. Rather than waiting
several years to measure the effectiveness of the plan, measuring oniggangvement allows for more
dynamic, directed, and effective implementation.

Measurement indicators
Measurement indicators were established to determine wiee 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 giggctves. Tracking
milestones allows for adaptive managentgiii 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@mth intervals, in order to
assess the progress the plan and address deficiencies in its implementation. The partnersatsay

hold a larger annual meeting to which stakeholders and the public will be invitesineed for a plan
revision will be assessed at fiyear intervals. When deficiencies in plan implementation are identified,
the plan’s timeline and focus should be revised to addressgbues. The watershed planning process of
issue identification, goaetting, and management measure recommendation should be reiterated,
paying special atteion to current data and new data sources.

A set of Progress Report Cards was developed for the watershed with médsdtr the shorterm

(one to 10 years; 2022031), mediumterm (10 to 20 years; 2030 2041), and longterm (20+ years;
2041+) timefranes. The milestones and scorecard can be used to identify and track plan
implementation and effectiveness. Checking in on the measurement todécat the appropriate
milestones helps watershed partners to make corrections as necessagnance that progress is being
made towards achieving the plan’s goals.

The Progress Report Cards provide for each goal:

Summaries of current conditions

Measures of progress (Measurement Indicators)
Milestones for shor, medium, and longterm timeframes
Sources of data required to evaluate milestones

Notes section

aprwNPE

Grades for each milestone term should be calculated using the followdther sc
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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 sesiidiw no improvement,
new environmental problems, lack of technical assistance, or lack of flihdse factors should be
explained in the Notes section of the scorecard.

The Progess Report Cards should be used at every biannual medtihg avatershed plan partners,

and should be fully filled out and evaluated every five years to determine if sofffmiegress is being
made and whether remedial actions are needed. The Prodrepsrt Cards can be found in Appen@ix
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Table 14. Measures of success and measurement indicators for each lveaitgnigan goal. Specific interim
milestones incorporating these measurement indicators can be found in trgréa® Report Cards in Appendix

Goal(s) Addressed

Measure of Success

Measurement Indicators

All goals

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

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

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

Number of funding sources secured for
plan implementation. Numbeof
partnerships developed that provide
technical and/or financial assistance.

Remove andReduce
Sediment in Highlang

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

Removal oHighland Silver Lakeom the
IEPA 303(d)st.

Silver Lake

Sediment Loads: A decrease in sediment observe
through water quality monitoring.

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

Removal of excess sediment from Highland Silvet
Lake

Dredging of excessive sediment from
Highland Silver Lake

Installation of inlake structures to capture sedimer,

Number of inlake structures install in
Highland Silver Lake

Stabilization of shoreline areas and stream reachg
surrounding Highland Silveake

Number of feet of shoreline areas and
stream reaches protected with riprap,
riffles, or other recommended BMPs

Continue woodland improvement on forested are
surrounding Highland Silver Lake

Acres of forest area improved through
invasive specieemoval and native plant
installation

Improve Surface
Water Quality

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

Removal oHighland Silver Lakeom 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 Sil|
Lake

Measurements of dissolved oxygen levg
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 Measurement Indicators
Addressed
Acreage of land utilizing cover crops to
Increased adoption of cover crops ensure there is permanent grourabver
on agricultural fields
Acreage of agricultural land utilizing-no
Continued adoption of conservation tillage till operations to promote increased soll
health and reduced erosion
Utilize installed practices to promote additional BMP | Number and extent of BMPs installed o
installation agricultural fields throughout the
watershed
Promote
. Frequent gully surveys performed to
environmentally . . . .
: Perform frequent gully erosion surveys identify areas that are in need of
sustainable . . .
aaricultural immediate attention
gricu’ Number of farmers contacting NRCS to
practices

Promote NRCS priority watershddsignation

develop management plans and
installing BMPs utilizing EQIP funding

Expanding riparian and field buffers with native plants

Linear of feet of riparian buffers and fiel
borders planted with nativeegetation
to expand habitat and trap nutrients

Conserve sensitive and unproductive agricultural land

Acres of sensitive and unproductive
agricultural land removed from
production and restored to a natural
setting

Support healthy
fish and wildlife

Restoration of critical areas to increase natural habita

Number of acres of riparian and wetlan
tsareas restored, number of logjams
removed

Increase sampling of macroinvertebrates and fish
utilizing volunteers through RiverWatch and lllinois
Natural History Survey

Yearly measurements of Highland Silve
Lake and its major tributaries to
determine the taxa richness and MBI
water quality scores.

Installation of artificiahabitat

=

hrgl;tjatti)nnd Improve aquatic habitat for breeding in Highland Silver specifically for the aquatic species in

Lake Highland Silver Lake; improved health g
aguatic species
Develop and implement riparian buffer

Create and adopt riparian buffer ordinance ordinance that requires minimum buffer
surround streams, creeksnd field
borders.

Continued support from stakeholders leads to the Number of watershed partners that

adoption and support of the Highland Silver Lake adopt the Highlandbilver Lake

Develop watershedbased plan watershedbased plan

organization
frameworks to
implement
watershed plan

Stakeholders utilizing Highland Silver Lake being a Ni
priority watershed to improve the watershed

mber of stakeholders who utilize the
unding from Highland Silver Lake being
NRCS priority watershed

R

J a

Ordinancegreated and adopted by stakeholders that
protect the 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 Measurement Indicators
Addressed

Number of people reached by and
involved in outreach efforts related to
this watershed plan.

Public awareness, understanding and action, which
affect decisions in watersheds wleeindividuals own
most of the land

Education & Percent of attendees at watershed
Outreach related presentations and other events,
Effective materials to encourage behavior changes foraand percent who commit to action or
healthier watershed 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, dameethat
has been or may be inundated by floodwater during periodsigh water that exceed normal basfil|
elevations. The 10@ear floodplain has a probability of 1% chance per year of being flooded.

303(d) list of impaired watersThe federal Clean Water Act requires states to submit a list of impaired
waters to the U.S. Environmental Protection Agency for review and appevery two years using

water quality assessment data from the Section 305(b) Water Quality Repede Tinpaired waters are
referred to as “303(d) impaired waters.” States are then required to estaplimrities for the
development of Total Maximum Daily Load analyses for these waters ang-telon planto meet

them.

305(b):The lllinois 305(b) Water Quality Report is a water quality assessmemg sfate’s surface and
groundwater resources compiled by the lllinois Environmental Protectygméy and submitted as a
report to the U.S. Environmental Protection Agency as required undénB8&05(b) of the Clean Water
Act.

Agricultural Conservation Easement Program (ACEBR)vides financial and technical assistance to help
conserve agricultural lands and wetlands and their related benefits.

Agricultural Conservation Planning Framework (ACPFEIS model developed by USDA.

Aquifer: A layer of permeable rock, sand, or gravel through which ghaater flows, containing
enough water to supply springs and wells.

Base flow:The flow to which a perennially flowing stream reduces during the dry seétssrcommonly
supported by groundwater seepage into the channel.

Bedrock:The solid rock that lays beneath loose material, such as soil, sand,rolmgvel.
Best Management Practices (BMPSge Management Measures.

Biodiversity. The variety of organisms (plants, animaisd other life forms) that includes the totality of
genes, specieand ecosystems in a region.

Center for Watershed Protection (CWRon-profit 501(c)3 corporation founded in 1992 that provides
government entities, watershed organizations, and othemuad the country with the tools tprotect
streams lakes, rivers, and watersheds.

ChannelizationThe artificial straightening, deepening, or widening of a stream or tovaccommodate

increased stormwater flows, typically to increase the amount of adjacemtldpable land for urban
development, agriculture, or navigation.
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Comprehensive Nutrient Management Plans (CNMRs3trategy for farmers to integrate livestock
wade management into overall farm operations.

Conservation DevelopmentA development designed to protect open space and natural resources for
people and wildlife while at the same time allowing building to continue. $pedix E for more
detail.

Consenration easement The transfer of land use rights without the transfer of land ownership.
Conservation easements can be attractive to property owners who do not wastlttheir landnow
but would support perpetual protection from further develomnt. Conservation easements can be
donated or purchased.

Conservation Practice Program (CPilitinois Department of Agriculture program implemented by the
Soil and Water Conservation Districts (SWCDs) in lllinoisskarst funds are available through the
SWCD#or various conservation practices including Filter Strips, Grassed Waterwayd|, ad
Terraces. See Appendix E for more detail.

Conservation Reserve Enhancement Program (CRIER)country’s largest private land conservation
program, administeredyothe Farm Service Agency (FSA). An offshoot of the Conservationereser
Program (CRP), CREP compensates farmers and landowners for removimuneeially sensitive land
from production and implementing conservation practicese 3ppendix E for more dai.

Conservation Reserve Program (CR#®)and conservation program administered by the FSA, which
provides a yearly rental payment for farmers who remove environmentatigisee land from
agricultural production and plant species that will improve environmental healthquality. See
Appendix E for more detail.

Conservation Stewardship Program (CSP)S. Department of Agriculture program that helps producers
maintain and improve existing conservation systems and implement additaxtivities to adress
priority resources concerns. See Appendix E for more detail.

Conservation tillageAny method of soil cultivation that leaves the previoesarys crop residue (such as
corn stalks or wheat stubble) on fields before and aft@nging the next crop, to reduce soil erosion and
runoff.

Contour Buffer StripStrips of perennial vegetation that alternate with strips of row crops oneslop
fields. The strips of perennial vegetation, consisting of adapted spetigrasses or a mixture of grasses
and legumes, slow runoff and remove from it sediment, nutrients, pesticides, and athetaminants.
See Appendix E for more detail.

ConveyanceThe act or means of carrying or transporting water from place to place.

Cover cropsCrops that protect soil from esion by covering the ground in the fall and sometimes in
the spring. See Appendix E for more detail.

Designated useAppropriate use of a waterbody as designated by states dinelst Designated uses are
identified by considering the use, suitability, ammlue of the water body for public water supply;
protection of fish and wildlife; and recreational, agricultural, industrial, and naeigalt purposes.
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Determinations are based on its physical, chemical, and biological charactegstiigraphical settg
and scenic qualities; and economic considerations.

Detention basin A manmade structure for the storage of stormwater runoff with controlled rekeas
during or immediately following a storm. Wet detention basins are also kreswetention ponds. See
Appendix E for more detail.

Digital Elevation Model (DEMGrid of elevation points used to produce elevation maps.

Discharge (streamflow)The volume of water passing through a channel over a givengiried,
usually measured in cubic feet per second.

Dissolved oxygen (DOJhe amount ofjaseouxygen in water, usually measured in milligrams/liter.

EastWest Gateway Council of Governments (EW@)e metropolitan planning organization (MPO) for
the 4,500 square miles encompassed by the City of Sts;Lei#nklin, Jefferson, St. Charles, and St. Louis
counties in Missouri; Madison, Monroe, and St. Clair counties in Illindi& & dorum for local
governments of the bstate St. Louis area to work together to solve problems that gurgslictional
boundaries.

Environmental Quality Incentives Program (EQIR)program that provides financial and technical
assistance to agricultural producers, helping them to plan and implement cgaiger practices that
address natural resource concerns and improgéural resources on agricultural land and Aodustrial
private forestlandSee Appendix E for more detail.

Erosion:The displacement of soil particles on land surfaces due to water or wiimhac

Federal Emergency Management Agency (FENB®\ernmem agency within the Department of
Homeland Security that responds to, plans for, coordinates recovery, Bilacthmitigates against natural
and manmade disasters and emergencies, including significant floods.

Flash flood:A rapid rise of water along a stream or Hying area, usually produced when heavy
localized precipitation falls over an area in a short amount of time. Flash floodeas&lered the most
dangerous type of flood event because they offer little or no warnimg thnd their capacity for
damage, including the capability to induce mudslides.

Geographic Information System (GI®).computerbased approach to interpreting maps and images
and applying them to probleraolving.

Geology:The scientific study of the structure of the Earth, foaipgimarily on the composition and
origins of rocks, soil, and minerals.

Grassed waterwaysvVegetated channels designed to prevent gully erosion by stpttie flow of
surface water with vegetatn. See Appendix E for more detail.

Green infrastructure Green infrastructure can be defined as our region’s natural resources, ingludin
open space, woodlands, wetlands, gardens, trees, and agricultural land. Iscdpeatlefined as the
nodes and cordors of vegetation over the region, or the sieale structures and landscaping that
recreate natural processes. See Appendix E for more detail.
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Green Infrastructure Grant Opportunitie®A program that provides funding for the construction of a
varietyof green infrastructure stormwater management practices such as porous pamemnd
bioswdes.

Groundwater rechargePrimary mechanism for aquifer replenishment which ensures future soofces
groundwater for commercial and residential use.

HUC or HUCode:A Hydrologic Unit Code (HUC) that refers to the division and subdivisidis 0
watersheds. The hydrologic units are arranged or nested within each,dtben the largest geographic
area (regions) to the smallest geographic area (cataloging uvitsgre two digits follow “HUC,” they
refer to the length of the HUC code. For example, “HUC14" refers to the lewesstd subwatershed
level with a 14digit long code, such as HUC 07140204050101.

Hydric soil:Soil units that are wet frequently enough periodically produce anaerobic conditions,
thereby influencing the species composition and/or growtlplaints on those soils.

Hydrologic Soil Groups (HSGpil classifications from the Natural Resource Conservation Service based
on the soil’s runoff pagntial. The four Hydrologic Soils Groups are A, B, C and D. A’s generatlyehave
smallest runoff potential and D’s the greatest.

Hydrology:The scientific study of the properties, distribution, and effects of wateeiation to the
earth’s surface n the soil and underlying rocks, and in the atmosphere.

lllinois Department of Natural Resources (IDNBjate government agency established to manage,
protect, and sustain lllinois’ natural and cultural resources, provide resaxme®atible recreational
opportunities, and promote natural resourgelated issues for the public’s safety and education.

lllinois Environmental Protection Agency (IEPS}ate government agency established to safeguard
environmental quality so as to protect health, welfare, property, and quafitifein Illinois.

Impervious Cover ModelSimple urban stream classification model based on impervious cover and
stream quality. The classification system contains three stream caésg@ensitive, impacted, and non
supporting) baed on the percentage of impervious cover.

Impervious cover/surfaceAn 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 maded a natural resource management entity for implementation of projects
for wetland or other aquatic resource development, in lieu of (in placermeit restoration or site
mitigation. See Appendix E for more detail.

Infiltration: Rainfall or surface runoff that moves downward from the surface into the subsusfzite

Logjam Any woody vegetation, with or without other debris, whiobstructs a stream channel and
backs up stream water like a natural dam.
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Low Impact DevelopmentComprehensive land planning and engineering design appnedh a goal
of maintaining and enhancing the poevelopment hydrologic regime of urban and developing
watersheds.

Macroinvertebrates (aquatic)invertebrates that can be seen by the unaided eye (madfo)st benthic
invertebrates in flowing water are aquatic insects or the aquatic stage of sysmath as mayfly nymphs
and midge larvae. They also include organisms such as leeches, clamsymusd Tvee presence of
benthic (bottomdwelling) macroinvertebrates that afatolerant of pollutants is a good indicator of
good water quality.

Management MeasuresAlso known as Best Management Practices (BMPs). Mettradshniques
that are the most effective or practical means to achieving objectivésdimgy improving water quality,
reducing flooding, and improving fish and wildlife habitat. These practicksd® nonstructural
practices such as site planning and design aimed to reduce stormwater runcdivaitiadverse
development impacts, or structural practices that are designed to stotesat stormwater runoff to
mitigate flood damage and reduce pditn.

Missouri Resource Assessment Partnership (MoRA&®R)gram at the University of Missouri which
develops, analyzes, and delivers geospatial data for natural and cultural resoansgement. MORAP
partnered with the EasWWest Gateway Council of Gomenents to deliver mapped data on wetland
importance and wetland restoration value.

Mitigation: Measures taken to eliminate or minimize damage from developmeixities such as
construction in wetlands.

Municipal Separate Storm Sewer System (MS¥)y\stem that transports or holds stormwater, such as
catch basins, curbs, gutters, and ditches, before discharging into locaibwdies.

National Hydrography Dataset (NHDigital database of surface water features, such as lakes, ponds,
streams, and rigrs. The NHD is used to make hydrology and watershed bountaps.

National Pollutant Discharge Elimination System (NPDES) PhaBermit program authorized by the
Clean Water Act requiring smaller communities and public entities that own amdtepgMunicipal
Separate Storm Sewer System (MS4) to apply and obtain a NPDES pestoitnievater discharges to
surface water. Permittees must develop, implement, and enforce a stotenpaogram designed to
reduce the discharge of pollutants from the MS4tie maximum extent practicabléndividual homes
that use a septic system, are connected to a municipaksysbr do not have a surface discharge do not
need an NPDES permit. The NPDES permit program is admuhiSyerethorized states. In lllinois, the
lllinois EPA administers the program.

National Land Cover Database (NLCDatabase with mapped land cover categories produced by th
Multi-Resolution Land Charaeistics (MRLC) Consortium with land cover classifications based on
Landsat satellite data and ancillary data sources such as topography, egrnsagricultural statistics,
soil characteristics, wetlands, and other land cover maps.

Native landscapingAlandscape that contains native plants or plant communities that are indigetoous
a particular region.
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Natural Resources Conservation Service (NRG8Yernment agency under the U.S. Department of
Agriculture (USDA) that provides technical assistance to landowners and ¢anagdjers.

Nitrogen: A colorless, odorless, unreactive gas that constitutes about 78% of ttiéseatmosphere.
The availability bnitrogen in soil is important for plant growth and ecosystem processeknarogen is
used in many fertilizers.

Notill: Notill farming (also called zero tillage) is a way of growing crops or pasture from year to
yearwithout disturbing the soil thragh tillage. It uses herbicides to control weeds and results in
reduced soil erosion and the preservation of soil nutrients. See Apperidnntore detail.

Nonpoint source pollution (NPS pollutionfiny source of water pollution that is not from a digere
outflow point. Instead, NPS pollution comes from diffuse sources and is cantiedaterways with
runoff from the land. Pollutants can include oil, grease, sediment, and ntgrie excess fertilizer.

Nutrients: Substances needed for the growth of plants and animals, asgthosphorous and nitrogen.
The addition of too many nutrients to a waterway causes problems to the ageeadsystem by
promoting nuisance vegetation including excess algae growth.

Nutrient Management Plans (NMPsk strategy fo obtaining the maximum return from emand off
farm fertilizer resources in a manner that protects the quality of nearby wateuress.

Partners Key watershed stakeholders who take an active role in the watershed e planning
process and impleenting the watershed plan.

Phosphorus A nonmetallic element that occurs widely in many combined forme@ally as inorganic
phosphates in minerals, soils, natural waters, bones, and teeth andyagsio phosphates in all living
cells.

Point source pdution: 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 sourcehdigges,
combined sewer overflows, and/or stormwater runoff.

Private sewageSewage systems that are the responsibility of the owners or occupiers girtiperties
connected tathem. These systems can include septic tanks, lagoons, and leash field

Rain gardenVegetated depression that cleans and infiltrates stormwater from rooftopssamp
pump discharges, typically planted with dested native wetland vegetation. See pgndix E for
more detail.

Rainwater HarvestingThe accumulation and storing of rainwater for reuse before it reaches an aquifer.
See Appendix E for more detail.

Retention basin:A manmade structure with a permanent pool of water for the storagetofmwater
runoff. Also known as a wet pond, or wet detention basin.
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Retrofit: Modifications to improve problems with existing stormwater constlictures such as
detention basins and conveyance systems such as ditcltestarm sewers. See AppendixdE rnore
detail on detention basin retrofits.

Riparian:The riverside or riverine environment adjacent to the stream charfrml.example, riparian,
or streamside, vegetation grows next to (and over) a stream.

Riparian Buffer:An undisturbed naturally vegated 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 intbe ground and is discharged into
streams ly flowing over the ground.

Sediment:Soil particles that have been transported from their natural location by wingater action.

Special Flood Hazard Are@he area inundated during the base flood is called the Special Flood Hazard
Area or 1068year fbodplain.

Stakeholdersindividuals, organizations, or enterprises that have an interest or a share igegtpro

Stream reachA stream segment having fairly homogenous hydraulic, geomorphic, riparian eoder,
land use characteristics.

Streambank sthilization: Techniques used for stabilizing eroding streambanks.

Streambank Stabilization and Restoration Program (SSHPpis Department of Agriculture (IDOA)
program designed to demonstrate effective streambank stabilization at detration sitesusing
inexpensive vegetative and bangineering techniques. See Appendix E for more detalil.

SubwatershedAny drainage basin within a larger drainage basin or watershed.

Terrace:Ridges and channels constructed across the slope of a field to interasgff water, reducing
soil erosion. See Appendix E for more detail.

Threatened and endangered specigsthreatened” species is one that is likely to become endangered
in the foreseeable future. An “endangered” species is one that is in dafigetindion 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 (TMDLJhe highest amount of discharge of a particular pollutant that a
waterbody can handle safely per day.

Total Suspended Solids (TSB)e 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 (USAEEgeral group of civilian and military enginearsl scientists
that provide services for planning, designing, building, and operating wedeurces and other Civil
Works projects. These include flood control and environtakprotection projects.

U.S. Department of Agriculture (USDAJederal govemrment agency that provides leadership on food,
agriculture, natural resources, rural development, nutrition, and relateceissine USDA administers
several programs to encourage land conservation and agricultural best practices.

U.S. Environmental Protéion Agency (USEPAederal agency whose mission is to protect human
health and the environment. USEPA enforces the Clean Water Act, among etker la

U.S. Fish and Wildlife Service (USFWeHeral 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 (USGE®Rderal government agency established with the responsibility to
provide reliable seintific information to describe and understand the Earth; minimize lossecéiitl
property from natural disasters; manage water, biological, energy, and mineralre=ss) and enhance
and protect quality of life.

Urban runoff: Runoff that runs over urban developed surfaces such aststriawns, and parking lots,
entering directly into storm sewers rather than infiltrating the land upon wiidhlls.

Wastewater Treatment Process that treats wastewater to alter its characteristics such as itgtual
oxygen demand, chemical oxygen demand, pH, etc. in order to meet®ifibu water discharge
standards.

Water and Sediment Control Basin (WASCCBiall earthen ridgand-channel or embankment built
across a small watercourse or area of concentrated flow in a field. See Appdodix@e detail.

Watershed:The area of land that contributes runoff to a single point on a waterbodyigncase, the
outlet of Wood Riveinto Mississippi Rivér

WatershedBased PlanA strategy and work plan for achieving water resource goals that provides
assessment and management information for a geographically defined watenstoduding the
analysis, actions, participants, and rastes related to development and implementation of the plan.

Wetland: Lands that are inundated or saturated by surface or ground water at a frequedayuaation
sufficient to support, under normal conditions, a prevalence of vegateadidapted for lifén saturated

soil conditions (known as hydrophytic vegetation). A aaedl is identified based upon the three
attributes: 1) hydrology, 2) hydric soils, and 3) hydigic vegetation. A wetland is considered a subset
of the definition of the Waters of the ited States.

Wetland Reserve Easement (WRE) progrd@omponent of the Agricultural Conservation Easement

Program (ACEP) that provides technical and financial assistance to restdeef,pand enhance
wetlands. See Appendix E for more detail.
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