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TheLower SilveCreek watershed is locatezhstof St. Louis, Missouri in southwestern lllinois. The
watershed drains parts of Madiso@linton,and St. Clair Counties, with most of its area in St. Clair
County. Thevatershed is part of the Silver Creek HUC10 watershed (HUC 071402046b covers
over 240,000 acres in five counties. The watershed incld8dstream mileswvhich drain to the
Kaslaskia River and theto the Mississippi River.

As d the 2010 census, there were approximately 77,58dentsin the Lower SilveCreek watershed.
Themajority ofthis population resides in municipalities such@é-allon, Shiloh, Lebanon, Mascoutah,
and Freeburg

The lllinois Environmental Protection Agency (IEPA) has desigha¢edtreams irthe Lower Silver
Creek watershed as impaired (Ogles Creek, Little Silver Creek, and Lddp These waterways have
been classified as impaired becausdigh concentrations gbhosphorous and sediment/silt, as well as
low levels of dissolved oxygen. In addition to water quality issbesyatershed experienceflooding
issuesProperties in both watersheds have experienced recurtimgding both within and outside the
100year floodplain, causing risk and damage to property and threatening life safety.

The watershed plan for theower SilveCreekwatershedaimsto address tlese issueandothers.
Fundedby lllinois EPA through a 604(b) grant authorized under the Clean Watehé&watershedplan
aims to focus efforts on protection and restoration of water resourciéBiwthe watershedo reduce
non-point source pollution The plan will aid stakeholders in identifying and implementing water quality
and floodmitigationimprovements within the watersheds.

This Watershed Resources Inventory constitutes the first step of the pgisting conditions in several
categories ee identifiedand explored, including watershed boundaries, climate, geology, soils,
watershed jurisdictions, demographics, land use and land cover, watedshéthge, flooding, and
water quality.

Several challenges and threats to the watershed are ifledtin this Inventory. Manmade changes to
the waterways and the landscape have contributed to declining surfacerwgatdity and problematic
floodingissues. Approximately 22 of the streams in the atershed are highly channelizegtreambank
erosion ishigh along 5o of the stream length assessed in thatershed causing sedimentation and
siltation in the waterways. Fertilizer use on agricultural, commercial, and rggdéléand is contributing
to phosphorus loading, and increased development is couting to both water quality and flooding
issues.

Stakeholder outreach complemented the data collection for this Invgnamd educated watershed
residents and business owners albdhe aims of the Plan. More than %@y stakeholderfrom 25
entities hawe attended meetings with the planning team individually or in small groups, and
approximately24 people attended two informational Open House events abbiet Plan.

This Inventory contains the data to be used in identifying jpmalitizing Best Managenm Practices
(BMPs) in the next phase of the watershed plan development



Watershed Boundaries

The US.Geological Survey (USGS) has established the hydrologic units gystelineate, locate and
define watershed in the United States. Starting with téjabic Unit Code (HUC) 2 watersheds, which
are the largest, down to HUC14 watersheds currently being developed étbarcountry as the
smallest.The Lower Silver Creek watershed is in the larger Lower Kaskag&rahed (HUC 07140204,
Figure A.1) and HUC 0714020405, a HUC10 that extends froouplia@nd Montgomery counties in
the north, through Madison County, and into St. Clair CourdipleA.1 shows tle contributing area for
the HUB and HUC10 watersheds as well as the project area.

TableA.1 Area of the hydrologic units associated wiiie LowerSilver Creek Watershed Plan project area

Watershed Area (acres)

Projectarea 125,978
HUC10 level (Silver Creek, HUC 0714020405)244,252
HUCS level (Lower Kaskaskia, HdC40204)| 1,028,836
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FigureA.1.TheLower Silver Creek Watershed Plan project area in cooftéixé Lower KaskaskidUC8 watershed.



Subwatersheds

The project area contains numerous smaller subwatershedbydrologic units, including seven HUC12s
and 22 HUC143 éble A.2 anérigure A.2). The HUC14s were delineated using methods eaaplyy
USGS to define watersheds in the Watershed Boundary Dataset (WBD )panesmof the National
Hydrography Dataset (NHD). Each HUC12 contatnd2C14s rangirgetween 2,800 and 10,600 acres
in size. The following pages show the seven HUC12s with tmepawent HUC14s and waterbodies.

Table A.2. HUC14 codes and names for the subwatersheds, as submitted to the WBD.

HUC14 code HUC14 name Area (acres)
07140204050701 | Upper Ogles Creek 6,611
07140204050702 | Lower Ogles Creek 3,745
07140204050801 | 0714020405080-Little Silver Creek 5,685
07140204050802 | Emerald Mounelittle Silver Creek 5,765
07140204050803 | East Branch Little Silver Creek 8,253
07140204050804 | City of Lebanoibittle Silver Creek 3,437
07140204050805 | Village of Summerfieldittle Silver Creek 8,437
07140204050903 | 0714020405090&ilver Creek 3,323
07140204050904 | Engle Creek 7,434
07140204050905 | Hageman Creekilver Creek 10,664
07140204051001 | Scott Air Force BagAFBPondSilver Creek 4,249
07140204051002 | 07140204051002JnionCemetery 5,467
07140204051003 | Hog RivesSilver Creek 7,061
07140204051101 | Upper Loop Creek 6,446
07140204051102 | Ash Creek 3,463
07140204051103 | Hazel Creek 3,932
07140204051104 | LowerLoop Creek 7,662
07140204051201 | City of Mascoutah 7,061
07140204051202 | Funk Cemetengilver Creek 2,881
07140204051203 | Heberers Branci®ilver Creek 4,673
07140204051204 | Jacks RuSilver Creek 5,416
07140204051205 | Biebell LakeSilver Creek 6,602
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HUC 14 Subwatersheds: 07140204050903
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HUC 14 Subwatersheds: 07140204050904
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HUC 14 Subwatersheds: 07140204051002
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HUC 14 Subwatersheds: 07140204051104
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HUC 14 Subwatersheds: 07140204051203
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The LowerSilver Creelwatershedcontains454milesof streams as identified in thé&NHDmaintained by
the United States Geologic Survey (USG®) stream reaches in the watershed are designated as
perennial stream/river, intermittent stream/riveartificial path, canal ditch, or connectdiArtificial
path” and“connector” segmentsepresentnon-specificconnectiondetweennon-adjacentsegments.

Water generally flows north to south in the watershed large amount of flow comes from the Upper
Silver Creek watershed to the north. Within the watershed, the largest tritegaiel ittle Silver Creek,
Loop Creek, Ogles Creek, and Engle C&iklerCreek drains to the Kaskaskia River north of New
Athens which empties into the Mississippi River in RandolpnGou

There arel,075waterbodies in the.ower SilveCreek watershedovering 2,264 acresccording to the
NHD. These waterbodies incluisiermittent and perennial lakes and pondsyamps andnarshes and
reservoirs for water treatment and storag&he average area of waterbodies in the watershezl8s
acres There are only 14 named lakes in the watershed. The largest of these is Bakbd[RT acres),
located south of Freebur@ther large lakes include Fairwood Lake (16 acres, ohuwdry to Engle
Creek), Scott AHBond (12 acres), and Mascoutah Lake (11 acres).

Topography in the watershed is fairly flat, with gradual slopes throughout ofdbe watershed, exqs
for a few areas such as the Ogles Creek corridor, the east bank of Silven€ae&kbanon, and the
hills around Freeburgrhe highest point in the watershed has an elevation of 669 feet (204 meters)
Shiloh and a ridge area north of Freeburg havehighest elevations in the watershed. Silver Creek
enters St. Clair County and the watershed at 430 feet. The watehaditsto the Kaskaski&iver
where the river is aan elevation 0864 feet(Figure A.3)

The watershed has slopes ranging between1®8%, with an average slope of arourid 4ver the
majority of the watershed (Figure A.4).
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FigureA.3 Topography/elevation in theower Silve€reekwatershed project area, from the Digital Elevation
Model(DEM) in the USGS National Elevation Dataset.
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FigureA.4 Slope in théower Silve€reekwatershed projectirea, inpercent.
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TheLower SilveCreek vatershed experiences typical weather for southwestern lllinois, inclugliagt
variation in temperature, precipitation, and snowfall frame year to the next.

Southernlllinoisexperiencegnaverageof justover40daysat or above90°Fandanaverage2 daysat
100°For highereveryyear.Theaveragdengthof the frost-free growingseasorin southernlllinoisis
morethan 190days.Theaverageannualtemperaturefor the regionis55.4°Hmeasuredetween1901
and2000).0verthe past25years the averageannualtemperaturein southwesternlllinoishas
increasedreachinga25-yearhighof approximately59.5°An 2012(FigureA.5).

Between1988and2013,southernlllinoisexperienced53.2daysof maximumtemperatureequal to or
greaterthan 90°F Thisequatesto anaverageof 32.8daysper yearof temperaturesover90°F (datafrom
monthly averagedrom gaugingstationsin all three counties). Themaximumrecorded temperaturein
the three countiesbetween1988and2014was106°Hn July2012 recordedin Alton, MadisonCounty.
Theminimumrecordedtemperaturein the three countiesbetween1988and2014 was0°Fat the Alton
and Belleville gauges DecembeR016

FigureA.5 Average annual temperatures in southwestern lllinois between 1982@M, fromNOAA’s Climate
At-A-Glance Time Series. The leftmost y axis shows average annual temparategeees-ahrenheit.
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Averageprecipitationexceed#48inchesayearin southernlllinois,whichallowsfarmsto relyon
precipitationratherthanirrigationfor muchof the year.A precipitationgaugestationin Belleville
measuredan averageannualprecipitationof between 38 and 45 inchéetween1986and2016 (30%
chance)May istypicallythe wettestmonth and Januaryisthe driest. Total annualisowfallrecordedat
the Belleville gaugeras12.9incheson average between 1986 and 2016

Floodingsthe singlemostdamagingveatherhazardin lllinois.Rainstormsn Illinoisproduce40or more
flashfloodson averageperyearacrosghe state,eachwith 4to 8inchesof rainfallin afew hours
inlocalizedareas. Thegreatestrecorded24-hour precipitationeventrecordedbetween 1893 and 2014
in EdwardsvilleMadison Countis 7.05inchesof rainin Augustl915.Flashfloodscanoccurat anytime of
year in lllinois,but they are mostcommonin the springandsummermonths. See“Flooding sectionfor
more informationon occurrence®f flashfloodingandgeneralflooding.

Therehasbeenconsiderablevariabilityin precipitationin the state overtime, includingmajor multi-year
droughtsin the 1930’sand 1950’sand major multi-yearwet periodsin the 1970'sand1980’s The
NationalClimaticDataCenter(NCDCllatabaseaeported 30 drought/heat wave events in St. Clair County
between 1994 and 2010. These drought and extreme heat evesne been attributed with 22 deaths,
502 injuries and $55,000 in property damage in St. Clair and adjacentenukitiecent example of
extreme heat wave occurred Augustlé, 2007 when high temperatures were consistently from the
middle 90’s to around 00°Fwith the Heat Index from 10%to 110°F Two deaths were reported in
Madison County and one in St. Clair County.

lllinoisexperiencesabout29tornadoesannually 63%of whichoccurin peakmonthsApril, May,and
JuneIn MadisonCounty,39tornadoeswerereportedbetween1950and2006, andn St ClairCounty,
34occurrencesverereported between1952 and2006.% Thegreatestrecordedmagnitudeamongthese
eventswas anF4onthe FujitaScaldor Madison and St. Clair countiegypicallythe areaimpactedby
tornadoeswaslessthan four squaremiles?

ThebedrockunderlyingSouthwesterrlllinoisis composedf CambrianQOrdivician Silurian Devonian,
MississippianandPennsylvaniasedimentaryocks(i.e.,sandstoneshale dolomite,andlimestone)
restingon crystallinebasementrocksconsistingnainlyof granite. Tiltingandfoldingof the bedrock
surfae belowthe watershedesultedin the presentbedrocksurfacetopography®

Much of the watershed is covered by Peoria and Roxana silts (labeled har'stfeam channels have
deposits of mainly silt, silty clay, and fine sand (labeled “c”) beneath t@easssections of the
landscape at lines A and B in Figuré (&hown in Figuré\.7) show that the rock layers underlying the
Lower SilveCreek channel are, from bedrock to surface: Glasford formatipabbly loam diamicton
(labeled “g”),Pearl formatia - sand with some gravélabeled “pim”), and Cahokia formatior mainly
silt, silty clay, and fine sar{thbeled “c”)

Thethicknesof the loess(windblownsilt) in the watersheds shownon the mapwith contours.Theloess
layer becomeghinner asyoumoveeastwardfrom the MississippRiver.Theloessis 1520 feetthickin
the SilverCreekchannel, but becomes less than 15 feet thick on the eastern side of the watershed
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FigureA.6. (Legendbn followingpage) Crosssectionsat linesA’and B’ are shownin Figure A.7
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Legend to FigureAs.6and AT
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FigureA.7. Crosssections of surficial geology over the Lower Silver Creek watershed at lines A and B in@-igure A.

ThiscrosssectionAincludes theSilver Creekorridor and extends from Shiloh Ridge in the west to the county line in thte Bae crossection
Bextends fromTurkey Hill in the west to the Kaskaskia River in the southéaesé leged on previous pages.
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There are four types of aquifers in thvatershed as definelly the lllinois State Geological Survey:
potential shallow aquifers, major sandégravel aquifers, and two types of deep major bedrock
aquifers, those containing,200-10,000 mg/L of Total Suspended Solids (TSS) and thosgringtmore
than 10,000 mg/L TSS.

Potentialaquifersare definedassandandgravelunitsat leastfive feet thick, sandstoneat leastten feet
thick,andfracturedlimestoneor dolomite at leastfifteen feet thick with a lateralextentof at leastone
squaremile.

Shallow aquifer§0ft or lessbelowthe groundsurfacemayunderlie59,398acres(48%)of the
watershedarea,asshownwith blue/greydiagonalinesin FigureA.8 Thelocationsof thesepotential
aquiferswere determinedby the presenceof coarsegrained materialsand permeablebedrockincluding
bedrock sandandgravel,andalluvialunitswith characteristicshat suggestapotentialto storeor
conductgroundwaterandyield potablewater to wells andsprings.

Major sand and gravel aquifers generallywi¢hin 300feet of the surfaceandthe basesoccurwithin 500
feet. Majoraquifers aredefinedasgeologiaunits capableof yielding70 gallonsof potablewater per
minute. Potablewateris definedascontaininglessthan 2,500milligramper liter total dissolvedsolids.
Major sandandgravel aquifersarecommonlyseparatedrom shalloweraquifersby layersof less
permeabletill or fine-grained lacustrinedeposits.

Thereis onemajorsandandgravelaquiferin the watershed,shownin darkblue in FigureA8.Itis
situatedbelow ScottAFBand Mascoutahlt underlies18,429cres(15%)of the watershed and its
volumeisunknown.Also, a small portion of a sand and gravel aquifer extends from Madison County into
the northern end of the watershed at the county line.

Deepmajorbedrockaquifersaredistributedbeneaththe entire watershedat depthsgreaterthan 500
feet belowthe groundsurface Theyare capableof yielding70 gallonsof water per minute. Thedeep
aquifersbeneaththe watersheddo not yield potablewater (containingessthan 2,500milligramsper
liter of TSS)They largely yield water containing more than 10,000 milligramsteeoli TSS, shown in
dark brown. In some areas they yield watentaining2,500to 10,000milligramsper liter of TSSshown
inlightbrownin FigureAS.
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Figure A.8Aquifers in the Lower Silver Creek watershed.
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ThelllinoisStateGeologicaBurvey(ISGRasdocumented?,450wellsandboringsin the watershed of
which1,217arewaterwells(FigureA.9).

Thewaterwellsarefairly evenlydistributedacrosghe watershed Thewater wellscategoryincludes
municipalwater supply,irrigation,industrial,commercialandseveraltypesof testwell. More detailed
informationon well typesandspecificationss availableto order from ISGSor afee.
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FigureA.9 Wells and water wellé.
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There aresevendrinking water systems in th@atershedthat supply water tanore than 82,00peope.
This water comes froraurface watemand is purchased by the communiti@able A.3).

TableA.3.Water supply systems with records in US EBAfe Drinking Water Information System

System Water System County Population PrimaryWater
Type ID Water SystemName Served Served SourceType*
Community| IL1635237 American Water SAFB | St. Clair | 6,779 Surface water
purchased
Community| IL1630600 Freeburg St. Clair | 5,107 Surface water
purchased
Community| IL1630650 Lebanon St. Clair | 4,418 Surface water
purchased
Community| IL1630800 Mascoutah St. Clair | 9,002 Surface water
purchased
Community| IL1631100 | O'Fallon St. Clair | 43,596 Surface water
purchased
Community| 11631350 Summerfield St. Clair | 471 Surface water
purchased
Non- | 1L3002485 American Legion St Clair 100 Ground water
Community Freedom Farm

*Water intakelocationsare unknown; some systenmeaywithdraw water from outsidethe watershed.

Acombinationof physicalchemical andbiologicalvariablessuchastopography climate,drainage
patterns,andvegetationhaveinteractedovercenturiesto form the complexvarietyof soilsfoundin the
watershed Dataprovidedby the United StatesDepartmentof Agriculture(USDA)NaturalResources
ConservatiorServicd NRCS)asusedto identify the soiltypesin the watershed. Thereare over 100soil
typespresentin the watershed,eachof whichhasadesignatechydrologicsoilgroup, hydricsoil
category anderodiblesoilcategory.

Soilsareclassifiedoy the NRC$to HydrologicSoilGroups(HSGs)hasedon their infiltration and
transmissior(permeability)attributes. Theeasewith whichcertainsoils drainwater affects
groundwaterrechargeandthe type andlocationof suitableinfiltration managementmeasuregsuchas
detentionbasins)t agivensite.

HSGare classifiednto four primary categoriesA, B,C,andD,andthree dualclassesA/D,B/D,and C/D.
Thesoiltexture, drainagedescription runoff potential, infiltration rate, andtransmissiorrate of the four
primarycategoriesareidentifiedin TableA.4. Sandytype Asoilsdrainmuchbetter andallow more
infiltration than claytype Dsoils while types B an@ lie in the middle.

Soiltype datawasacquiredfrom the USDASoilSurveyGeographicatabase(SSURGGi)e. TheSSURGO
datafor the projectareaincluded118soiltypes. TheNRCS®ountylevel SoilSurveysontaindefinitions
of the soiltypesandnote the HSGof eachsoiltype. Thiscorresponding datawasjoinedto the SSURGO
maplayerto createmapsof the HSGcategoriesof soilsin the watershed.
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Table A.4The four primary HSGsd theirtexture, drainage descriptiomynoff potential, infiltration rate, and
transmission rate.

. Drainage Runoff Infiltration Transmission
HSG| Soil Texture Description Potential Rate Rate
A Sand, Loamy Sand, or Sandy We_II to excessively Low High High
Loam drained
B Silt Loam or Loam ModeraFer well to Moderate Moderate Moderate
well drained
Somewhat poorly .
C Sandy Clay Loam drained High Low Low
Clay Loam, Silty Clay Loam, Sa . .
D Clay Loam. Silty Clay or Clay Poorly drained High Very Low Very low

Hydrologic soil group C/D, which drains somewhat poorly, is the most prévé&G in the watershed,
covering 26% of its arg&igure A.1Q)Hydrologic soil groups B/D and C, which drain moderately poorly,
are the next most prevalent HSGs, each coverirtg afithe watershed (Tabk.5). Soil group B is not

far behind with 22% of the watershedHSG A is most canon in the northwest of the watershed; HSG

B is most common in the streams and floodplains; HSG C is adgnfaond between the floodplains

and uplands; and HSGs C/D and D are commonly found on the gpfatige eastern and southern

areas in the watershed.

TableA.5 Hydrologicoilgroups including acreage ameércentof watershedUnranled soil group areaisiclude
openwater, miscellaneous water, urban larat,dumps

HydrologicSoilGroup | Area(acres)| Percent ofwatershed

Unranled 2,189 2%

A 853 1%

B 27,203 22%

B/D 29,739 24%

C 29,404 24%

C/D 32,507 26%

D 2,436 2%

GrandTotal 124,331 99%
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Figure A.10Hydrologic Soil Groups in the watershed.
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Hydricsoilsare soilsthat arewet frequentlyenoughto periodicallyproduceanaerobicconditions.They
generallyform overpoorlydrainedclaymaterialassociatedvith marshesandother wetlands.The
locationsandattributes of existingwetlandsare discussedh the LandUse/LandCoversection.The
speciecompositionandgrowth of vegetationgrowingon hydricsoilsis distinctfrom non-hydricsoils.
Hydricsoilsnot only indicatethe presenceof existingwetlands,but alsoof drainedwetlandswhere
restorationmaybe possible.

Hydricsoilswereidentifiedthroughthe three NRCS$ountylevel SoilSurveyswhichidentify hydricsoils
by soiltype. Ahydricsoildesignationwasthen joinedto the SSURG@aplayerto identify the acreage
andlocationof hydricsoilsin the watershed(FigureA.11). Fortysoiltypesin the watershedwere
identifiedashydricsoils,coveringatotal areaof 27,382acresor 22%of the soilsin the watershed(Table
A.6).Soilsin areasof water, urbanland, anddumpswere consideredo be non-hydric.

Fulldataon soiltypesin the watershedandtheir hydricstatusisincludedin the DataTablessection.

TableA6. Hydric soils by acreagad percentage.

Hydric Soil Area (acres) Percent of Watershed (%
Unranked 1,737 1%

Hydric Soils 27,382 22%
NonHydric Soil§ 95,215 7%

Total 124,333 100%
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Figure A.11Hydric soils in the watershed.
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Overtime, soilsexhibitsomedegreeof riskof erosionfrom water andwind. Certainsoilsare highly
erodibledueto acombinationof naturalandhumarninfluencedfactors.Someof the naturalproperties
of soilsthat makethem susceptiblgo erosionincludelow permeability(<0.6in/hour), highsilt content
(soilparticlesthat measurebetween0.002to 0.53mm diameter),significantslope(>5%)andlow water
holdingcapacity. Humanactivitiesthat affect soilerosionincludeagriculture especiallytillage
operationsjivestockgrazingurbanization;andconstruction Nosinglesoilproperty determines
whetheror not asoilwill erode.Rather it is acombinationof all propertiesinteracting
simultaneouslyTheNaturalResource€onservatiorServicaisesthe UniversalSoilLosEquation(USLE)
to calculateapotential averageannualrate of sheetandrill erosion.Thatvalueis dividedby a
predeterminedsoillosstolerancelevel (T)to determineif asoilis highlyerodible.Variableghat are
inputted into the USLEncluderainfall,the degreeto which asoilresistswater erosion,slopelength,and
slopesteepnesdo determinethe potential averageannualrate of sheetandrill erosion.TheTlevel
representghe maximumannualrate of soilerosionthat couldoccurwithout causingadeclinein long
term productivity.

TheSt. ClaiCountySoilSurveywasusedasthe primaryreferencefor identifyinghighlyerodiblesoilsin
the watershed.Thesoil surveyisthe mostauthoritative sourceof soilsdatafor the watershedbecausat
iswasdevelopedwith aconsiderableamountof field observationgombinedwith GISmodeling.
Calculationdasedsolelyon GlISmodelingcanoverestimateor underestimatethe extentof actively
erodingsoils.TheSt. ClaiCountySoilSurveyidentifieswhichsoilsare currentlyclassifiedas erodedor
severelyeroded.Thesesoilsall sharedthe similarpropertiesof steepslopes(5to 18%)and highsilt
content(55to 72%).Severakoiltypesthat exhibitedthesesamepropertiesbut werenot currently
classifiedaserodedor highlyerodedwere alsoaddedto the list of highlyerodiblesaoils.

Highlyerodiblesoilsare presentthroughoutthe watershed(FigureA.12). The Soil Erodibility Factor
ranges between 24 and 4@ith a median of 360verl3,000 acres (11% of the watershed) have an
erodibility factor of 46 or highefTable A.7)A strongcorrelationbetweenslopeandhigherodibility can
be seenin the mapsfor thesefactors

Soils in the Silver Creek corridor and other stream corridarsreore highly erodible than others in the
watershed On the upland areas, soils tend to be less highly erodible

Table A.7Soil erodibility by area and percentaigethe watershed.

Erodibility Area Percentage of
factor (acres) | watershed
24 t0 29 403 0.3%
31t0 35 10,857 9%
36 to 40 85,847 68%
41to 45 15,663 12%
46 to 50 13,240 11%
TOTAL 125978 100%
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Figure A.2. Erodibility ofsoils in the watershed.
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Water table

Thedepthof the watertableisbetween 30 and 58entimeters(12-23 inchesjrom the ground surface in
41%of the soils in thevatershed(Table A.8 anéigure A.13.). The water table is closer to the surface at
various locations along the Silver Creek channel and in the floodplain

TableA.8.Water table depth in the watershed.

Depth of water table| Percent of Watershed (%
0-29 cm 31%
30-59cm 41%
60-89 cm 21%
120153 cm 6%
Total 98%
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Figure A.B. Water table depth in the watershed.
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Watershed Jurisdictions

TheLower SilveCreekwatershedislocatedin 3 counties,13townships,andnine municipalities (Table

A.9 FigureA.14, FigureA.15).

Table A.9County, municipalunincorporated,

antbwnshipjurisdictions within the watershed.

Jurisdiction Area Area within % ofjurisdictionin
(acres) watershed (acres) watershed
County (inclusive of municipalitie{ 1,227,891 124,33
St. Clair 431,669 116,814 27%
Madison 474,065 6,683 2%
Clinton 322,157 835 0%
Municipalities 50,943 24,389
Belleville 14739 1723 12%
Fairview Heights 7365 1391 19%
Freeburg 4501 2150 48%
Lebanon 1584 1584 100%
Mascoutah 6178 6178 100%
O’Fallon 9272 7443 80%
Shiloh 7016 3632 52%
Summerfield 273 273 100%
Censuglesignated Place 15 15
Rentchler 15 15 100%
Unincorporated Areas 973,325 99,942
St. ClailCounty 323,646 92,425 29%
Madison County 337,815 6,683 2%
ClintonCounty 311,864 835 0%
Townshis 277,250 124,347
Jarvis 14,473 1,630 11%
St. Jacob 22,553 6,436 29%
Caseyville 19,047 3,371 18%
O'Fallon 23,153 18,545 80%
Lebanon 23,033 557 2%
Sugar Creek 23,362 22,658 97%
St. Clair 25,223 14,967 59%
Belleville 22,994 6,186 27%
Shiloh Valley 22,937 22,355 97%
Mascoutah 20,464 18,948 93%
Freeburg 13,560 1,733 13%
Engelmann 23,051 6,149 27%
New Athens 23,401 814 3%
Scott A-B 2,781 2,781 100%
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FigureA.14 Municipalitiesin the watershed.
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Figure A.15. Townships in the watershed.
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Severafovernmententitiesat federal,state,andlocallevelshavejurisdictionoverwatershed
protection.

TheU.S ArmyCorpsof EngineerdUSACHEREgulateswetlandsthrough Sectiord04of the CleanWater
Act.Buffersor wetland mitigationare commonlyrequiredfor developmentghat impactwetlands.
USACEIsoregulatedanddevelopmentaffectingwater resourceqrivers,streamsJakes wetlands,and
floodplainsywhen“Watersof the U.S.”areinvolved, acategorythat includesanywetlandor
stream/riverthat is hydrologicallyconnectedo navigablevaters.Countiesalsoregulatewetlandsand
other aspectof stormwatermanagementhroughcounty StormwaterOrdinances,

TheU.S FishandWildlife Servic USFWS)llinoisDepartmentof NaturalResource$IDNR)|llinois
NaturePreserve€ommissiofINPC)andForestPreserveDistrictsplay acriticalrole in protectinghigh
guality habitatandthreatenedandendangeredspeciespften onlandthat containswetlands lakes,
ponds,andstreams.

The Federal Emergency Management Agency (FEMA) operates the NatioddhBloance Program
(NFIP)and is able to coordinate the response to a disaster that overwhelms atatdocal
governments. The agency is also able to provide funds and training towandsiegsuch as flood
mitigation and preparedness.

ThelEPABureauof Waterregulatesvastewater and stormwaterdischargeso streamsyivers,andlakes
throughthe NationalPollutantDischargeEliminationSystemTheNational Pollutant Discharge
Elimination System (NPDE®jasd StormwaterProgramappliesto largeandmedium-sized Municipal
SeparateStormSewerS/stems(MS4, severaindustrialcategoriesandconstructionsites hydrologically
disturbing5acresof landor more. TheNPDE®hasdl programcoversadditionalMS4 categories,
additionalindustrialcoverageandconstructionsiteshydrologicallydisturbingmorethan 1 acreof land.
Underthe NPDE®hasdl program,all municipalitieswith small,medium,andlargeMS4 arerequiredto
completeaseriesof BMPsand measuregoalsfor six minimumcontrol measuresincludingpublic
educationandparticipation,illicit dischargedetention, constructionsite runoff control,andpollution
prevention?

Forconstructionsitesoveroneacrein size whichare coveredby the NPDE®hasdl Programthe
developeror ownermustcomplywith all requirementsincludingdevelopinga StormwaterPollution
PreventionPlan(SWPPRhat showshowthe site will be protectedto control erosionandsedimentation
andcompletingdfinal stabilizationof the site. Severamunicipalitiesandcompaniesn the Lower Silver
CreelkwatershedhavebeenissuedNPDE®ermitsby lllinoisfor stormwaterdischargeso MS4 Table
A.10shows the municipalities and townships enrolled in the St. Clair CourBefoittee Group, which
joins forces in complying with tHePDE$or MS4Phase |l requirements.
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TableA.10. MS4CaPermittee Group members in the Lower Silver Creek watershed.
County

St. Clair County
Municipalities

City of Belleville

City of Fairview Heights
City of O’Fallon

\Village of Shiloh
Townships

Caseyville Township
O’Fallon Township

St. Clair Township

ThecountySoilandWater Conservatiomistricts(SWCDsynderNRC3nfluencewatershedprotection
throughsoilandsedimentcontrolandpre andpost- developmentsiteinspectionsTheyalsoprovide
technicalassistancéo regulatoryagenciesandthe public.

ScottAFB located centrally in the watershed adjacent to Silver Credignse to several command and
control elements that represent logistics for the U.S. Army, Navy, Aiefdarines and Coast Guatd.
Scott AFB is approximately 2,560 acres and has 1,029 acres of easemeémightof way. The Scott
runway is 8,000 feet long and shares a taxiway with the MidAmerica 3$. Amport.The total Scott

AFB community, orand oftbase, comprises approximately 39,952 military and civilian personnel and
their families. Scott AFB has its own stormwater pollution prevention pldr®92 wetland delineation
and evaluation determined that a majority of the bottomland bordering SilveelC approximately 390
acres, is wetland!

Watershedprotectionin St. ClaiMadison,andClinton countiess primarilythe responsibility of county
andmunicipallevelgovernment.CountyBoardsoverseedecisiongmadeby county governmentsand
havethe powerto adopt,override,andalter policiesandregulations County departments especially
thosewith functionsof planning,zoning,anddevelopmenthelpshapethe policiesenactedin the
unincorporatedareas Locaimunicipalitesalsohaveordinanceghat addressother naturalresource
issueswhichcanincludeconservatiordevelopmentSpeciaBerviceArea(SSA)or watershedprotection
fees,andnativelandscaping.

Landdevelopmentin unincorporatedSt. Clair Countig regulatedby the St. ClaiCountyBuilding and
Zoning Department.St. Clair Counigoes nothavea SubdivisiorOrdinancenor aseparateZoning
Ordinanceor DrainageOrdinancelt doeshaveaFloodplainZzoningOrdinanceadoptedin 2003 which
regulatesfloodplain development? It also has a Stormwater Control Code which regulates stormwater
and erosion control activities in new development and redevelopnigst. Clair County has a
conservation ordinancenhich applies to all lands within the 1§8arfloodplain or in stormwater
retention basins:' Thecountyalsomaintainsmapsof existinglanduseandinfrastructure®

St. Clair County and Madison County are among the lllinois counties wi#iaged authority over
stormwater management. The State of Illinois Counties Code (55 L §i%eS counties the authority to
adopt and enforce floodplain regulations that applyalbbuildings, structures, construction, excavation,
and fill in the floodplain. The Counties Code also allows “management and ioitighthe effects of
urbanization on stormwater drainage” in Madison County Ckir County, and seven other counties
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(55/ILCS 5/8.062.2).

(55/ILCS 5/4.062.2)Stormwater management. ... The purpose of this Section shall be achieved by

Q) Consolidating the existing stormwater management framework into a united, coudgywi
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 may incorporate watershed plans.

The Section also allows the establishment of a stormwater managementiptaoommittee, whose
principal duties “shall be to develop a stormwater management plan for pratentto and approval
by the county board, and to direct the plan's implementatand revision’ Stormwater Plans created
by these counties must be reviewed by the Illinois Department of Resouffies &f Water Resources
(IDNROWRY), and can include elements such as rules for floodplain and stormwater enaeaty fees
or taxes from newdevelopment, and incentives for using green infrastructund ather approved
drainage structures. lllinois municipalities also have the authority to adopinstater plans (65 ILCS/
Art 11 precDiv 116 Flood Control and Drainage). As of the time of writing, neither St. Claiadisbh
Counties have adopted a countywide Stormwater Plan. Taisrgshed plan may be incorporated into
St. Clair County's countywide plan if and when a countywide Stormwater Rlagated.

St. ClaiCountyis amemberof the NationalFloodinsuranceProgram (NFIP).The county has a Floodplain
Manager who coordinates the county’s membership in then@mnity Rating System (CRS), a program
of the NFIP The County’s Environment Committee oversees the Building and Zonirgtept and its
role includes cooperation on lorgnge land use planning and review of floodplain cofes.

St. Clair County adopted its current Comprehensive Plan in April 1991. pldrafipdate was
developed in April, 2008 by Woolpert Consultants, but tiais not yet been completed or adopted by
the County"’

TheMidAmerica St. Louis Airport (airport) is operated by St. Clair County. éntlyrhostscommercial
service tonine destinations includingas Vegas, Nevada and Orlando, Florida, and alsalpsogharter,
general aviation, and cargo services. The airpati®catedwith Scott AFB and shares airfield facilities
under a jointuse agreement® The 2008 Joint Land Use Study (JLUS) has théelongyoal of reducing
potential encroachment (hegagvoperational impacts on adjacent communities), accommodating
growth and sustaining the regional economy. The JLUS meowfations that may affect watershed
planning the most are those concerning light and sound pollution (whichtafitdife habitat) am land
use development codes and tools such as cluster development. One of tmamemdations is to “Limit
land uses that pose a higher risk of bird strikes to aircraft. Solid waste landfilldjrrg@enters, large
bodies of open water that are two dace acres or larger should be prohibited” in the Planning
Influence AreaSt. Clair County, O’Fallon, Mascoutah and the Village of Shiloh have addopt
Airport Overlay ordinance addressing land use planningramisk attenuation within a Noise Zoirethe
area. A Regional Advisory Board makes land use decisions about new perptitatagns within the
Planning Influence Ared.

ScottAFBrecently adopted annstallation Complex Encroachment Management Action RGEMAP) in
February2017. An ICEMR is an internal Air Force document designed to identify encroachment
challenges and the resources respd to manage those challengiesa way that is complementary with
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surrounding communitiesThe ICEMAP includes a catalog of immediate;terith, and long-term
strategies to address current encroachment challenges regarding local lanidpieent surrounding

the base. Encroachment challenges relevant to watershadnihg include urban growth, endangered
species and critical habitat, and water resourclse ICEMAP is designed to provide tools to minimize
the likelihood of future incompatible development surraling the base and thus address
encroachment challenge@ne of the “Suggested Actions for Scott AFB and Local Comesuniti
Continue Encroachment Management in the Future” in the IGEN4 to “Galvanize support for a
regional stormwater management plan. Using the RAB [Regional Advisory Bodrel 3atiS] as the first
platform, Scott AFB must work with regional partners and local commuidtisgpport and produce a
regional stormwater management plan to address flooding issues througheutgion.”?

MadisonCountyenforcesfloodplaindevelopmentregulationsin its ZoningOrdinance, constructionand

fill activitiesin its FillOrdinancefuture developmentin its LandUsePlan regulationson newhousing
subdivisionsgn its SubdivisiorOrdinanceandstormwatermanagementegulationsnits Stormwater
OrdinanceDevelopment activities are overseen by the Planiaing Development DepartmerElinon
County’s Zoning Department is responsible for the Fload@adinance, Subdivision Ordinances, and
Zoning Ordinance.

Municipalitiesin St. ClaiCountyhavepassedsimilar ordinancego the county's ordinanced he Village

of Shiloh created a Conservation Overlay district in their Development Whbidé includes for
conservation lands in the floodplain, or characterized with steep slopetlands and forestS.Many
municipalitiesn the watershedare alsomembersof the NFIPandhavepassedioodplainordinances
(seeFloodingsectionfor moreinformation). TheSt. ClailCountyMulti-Hazard Mitigation Plan includes a
summary of planning documents in effect for thmuaty and municipalities (Table A)1

Township governments are responsible $ewveral maintenance activities in the watershed, including
road and roadside maintenance and sewer treatment. The Caseyville Towaslep [Sistrict receives
and treats wastewater from a large area in the northwestern part of the Lowesr&reek watetsed.

Local Homeowners’ Associations, such as the Fairwood Lake Assoeiegioesponsible for
maintenance activities outlined in their #gws, which often include mowing, planting, and cleaning
water features in the neighborhood. Not all Homeowners’ Associations #ikeeaand in some cases,
crucial maintenance activities are simply not performed.

57



TableA.11.Existing planning documents by jurisdiction, if known, from Ta#llenthe St. Clair County Muliazard
Mitigation Plan. [SOURCE. ClailCountyMulti Hazard Mitigation Plan]

Author(s) Year Title Description
Woolpert Consultants | 1991 Comprehensive Plan, S{ Comprehensive plan for land use, transportatior
with Thouvenot, Wade Clair County, lllinois and public facilities.
& Moerchen
Woolpert Consultants | Not yet | St. Clair County, Illinois | Background information for planning
adopted | (Draft) Comprehensive
Plan
Update— 2008
St. Clair County 2004 Revised Code of This codebook includes ordinances floodplain,
Ordinances of St. Clair | and planning / zoning.
County lllinois
St. Clair County 1993 Flood Plain Managemer Coordinated Plan for reducing impact of flood
Plan emergencies
City of Fairview Land Use and This code includes ordinances for floodplain,
Heights Development Code planning / zoning, land subdivision, and
development standards.
City of Lebanon Lebanon Municipal Cod¢ Municipal code including Chapters 14 Planning
and Chapter 7 Civil Defense
City of Mascoutah Unified Development This code includes ordinancks floodplain,
Code planning / zoning, land subdivision, and
development standards.
City of O’Fallon 2006 O’Fallon Comprehensiv¢ Comprehensive plan for land use, transportatior
Plan and public facilities.
Village of Shiloh Code of Ordinances Title XV, Lantlsage includes ordinances for
floodplain
EastWest Gateway 2003 “Green lllinois: Building | Summary report from November, 2003 public
Council a Healthy Future for the| prioritization forum.
of Governments Residents of St. Clair,
ByRegion Wise lllinois”
EastWest Gateway Regional AlHazard Liguefaction Analysis for the St. Clair County
Council of Mitigation Plan Floodplain
Governments
Southwestern lllinois | 2003 Comprehensive Lists economic and community projects for loca
Metro and Regional | 2008 Economic Development| governments. Includes mitigation to prevent
Planning Commission Strategy(CEDS) developing in floodplain and building safer

structures to withstand a potential earthquake.

58



The planning team metith more than64 individuals from 28overnmentspon-governmental
organizationsand businessdsetween August 2016 and May 2017. Municipalities weredsibout
their drinking water source(s), wastewater treatment system(s), aratiftay, as well as ber issues
such as erosion, siltation, and water quality. Other stakeholders were adl@d these issues in their
jurisdiction or on their property.

Drinking water supply

Thewater supply for municipalities interviewed is provided by lllinois AmericareiNed O’Fallon,
Shiloh, Bellevilleand Scott AFB) and SummerfiélhscoutahLebanon (SLM) (to Summerfield,
Mascoutah, LebanqgriFreeburg, and the MidAmerica Airport). lllindismerican Water draws its water
from the Mississippi River, while SLM draws from the Kaskaskia River.

Wastewater treatment

Municipal wastewater treatment in the watershed is largely conducted at facilitifgn muncipal
boundaries. Siaf the municipaties have their own wastewater treatment facilitghiloh sends its
wastewater to three different destinations for treatment (Caseyville Township SBisgrict, the City of
Belleville, and the City of O’Fallon).

Belleville is the only municipality indtwatershed with knowitombined sewers (sanitary and
stormwater system combined). Several other municipalities acknowletiggdeaks in the sanitary
sewer infrastructure may inadvertently be creating combined sewers by leftorgnwater seep in.

Privde sewage systems, such as septic systemgprasentwithin municipal boundarieas well as in
the unincorporated area. Several municipalities indicated plans to extenlicaéwer ling to these
properties in future Municipalities and Open House attiges reported occasional bad smells from
private sewage systems, which may indicate malfunctioning systems.

Flooding

Urban flooding was probably the most important issue to the municipalitiesvigered, and all had
experienced at least some flooding in developed areas. Several municipatilesther stakeholders
reported flooding in their jurisdictions, on their pregies, and on the roads around them.

Road overtopping was reportexb a regular occurrenc Routes 413, 158,and 177, andon US.
Highway 50 after heavy rainfall. Road floods have restricted access to homesamnohemnd Belleville.

The December@L5/January 2016 floods overtopped the Summerfield WWWFRGh has been flooded
before. Summerfield is seeking funds to upgrade its WWTP facility. The sameenaiirakso almost
flooded the O’Fallon WWTP in the Silver Creek corridor.

Erosion

Several municipalities highlighted soil erosion issues within their mahisgundaries along creeks and
ditches.O’Fallon noted that its streams are getting wider but not deeper, as the water reachles sh
bedrock on the streambed. Summerfield and Belleville identified areas of higdndbank erosion
where trees have been cut down next to streams to exparmdecmp agriculture, causing the
streambanks to collapse and the creeks to widen. SBél2ville identified high erosion areas on the
southwest side of its capus.
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Logjams

Twomunicipalitiesand severalandownersmentioned logjams as an issue in tsteeam corridors, which
are a contributing factor to erosion problenmEhe City of Lebanon is particularly affected by logjams
where blockages of Silver Creek cawsger to back up towards the city, overtopping Highway 50 and
other roads and blocking entry and exit from the city.

Siltation and Sedimentation

Summerfield, Belleville, and Lebanon reportecduction in the capacity of retention basiaad
ditchesasa result of increasing silt and sediment depositionLebanon, the ditch adjacent to U.S.
Highway 50 has to be cleaned out often to prevent road flooding. Thésaitorking on calculations of
sediment deposition to determine whether the problem areaatifies for TIF funds.

Surface water quality issues

Several municipalities knew about local streams that were listed as impairéuk lllinois EPA 303(d)
list, but local water issues were not known. Shiloh identified a potentia¢issth fecal colifom
bacteria where a subdivision on private sewer sits adjacent to a creek dlsdtdd odor issuesSeveral
property owners who attended open house events noted litter or trash as an isghin the
watershed.

Recreation

Water-based recreation takes place on and around several of the larger lakes ansl ipahe
watershedsSportsman Lake, Prairie Lake Park, Freeburg Park, Freeburg SportsmardadChiber
lakes and ponds in subdivisions often offer boating ardrfgsopportunities to neighborhood residents.

The input from municipiities can be found in Table A.12

60



Table AL2. Summary of municipal input from stakeholder engagement on topics including watey, swpptewater treatment, flooding, and othissues.

Drinking water supply Wastewater treatment systems Flooding Other issues
Municipal
groundwater Purchased N _ _ o Surface Water-
L (wells)or Municipal | Private | Combined | Urban Riverine . I water
Municipality surface : : Erosion | Siltation . based
surface water, WWTP sewage sewers flooding | flooding quality )
water ; recreation
or purchased issues
groundwater
Belleville X X X X X X X X
Freeburg X X X X X X X X
Lebanm X X X X
Mascoutah X X X X X X
O'Falbn X X X X X X X X
Shiloh X X X X X X X
Summerfield X X X X X X X
SWiIGBelleville X X
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Demographics

Population

St. Clair Countigthe mostpopulousof the three projectareacounties,with morethan 270,056people
asof 2010, bllowed by Madison a269,282 Clinton@unty haslessthan aseverih of that population,
with approximately37,845, asof 2010.

The2010USCensudgound apopulationof approximately77,568in the Lower SilveCreekwatershed(the

sum of blocks overlapping the watershed area)

Ofthe municipalitiesrepresentedwithin the projectarea,Bellevillehasthe largestpopulation,with
44,077peopleasof the 2010CensusO’Fallon and Fairview Heiglasethe nextmost populous
municipalitiesrespectivelyTheleastpopulousmunicipalitiesn the projectareainclude Summerfield,

Freeburg, and Lebanoiihe approximate population living in municipalities in the watershed i252,5

(TableA.13).

Table A.13. Population of the municipalities represented in the project area from the 2010 Céicsal2@E5
population estimate, and approximate population in eaumicipality living in thevatershed

L Population Population Approx. Popyle_ltionin the Wat.e.rsh(.ad .
Municipality (2010 Census) (2015 Estimate) (2010 Censusnultiplied by % municipality in the
watershed
Belleville 44,077 42,898 5,289
Fairview Heightg 17,107 17,014 3,250
Freeburg 4,357 4,226 2,091
Lebanon 4,469 4,259 4,469
Mascoutah 7,552 7,801 7,552
O’Fallon 28,706 29,144 22,965
Shiloh 12,455 12,902 6477
Summerfield 432 581 432

Total 119,155 118,825 52,525

Populationdensityvariesthroughoutthe watershed.The Census blocks with tHewestpopulation
densityis100o0r lesspeopleper squaremile on much of the eastern side of the watersheadthe

highestpopulationdensityis 1,001to 10,000people in Lebanon, Shiloh, O’Fallcend Bellevill€Figure

A.16).
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Figure A.6. Population density (2012) by Census block group.
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Population Gange
Recentpopulationgrowth in the three countiesfrom 2000to 2010was3.8%in Madison County 5.5%in
St. Clair Counfyand 6.5% Clinto@ounty

All threeof the countiesin the watershedare expectedto increasen populationby the year2025.
Madison Countyisprojectedto experiencethe largestactualgrowth (2,866people),while Clinton County
isprojectedto experiencehe greatestpercentagencreasan population(3.20)(TableA.14).

Table A.4. Population of the counties represented in the project area from the 2000 and 2010 Censhses, wit
official 2015 population estimates and 2025 population forecasts,@ardent change betwen 2015 an®0252

Changdrom 2015
Total 2000 2010 2015 2025 2025 Percent
Population Census Census Estimate Forecast Changefrom
(# of people) 20152025
St. Clair County 256,082 270,056 268,167 266,648 1,519 0.6%
Madison 259,391 269,282 270,121 272,987 2,866 1.1%
ClintonCounty | 35,536 | 37,845 | 37,920 39,130 | 1,201 3.2%

Fiveyearpopulationgrowth estimatesshowvaryingpopulationgrowth between2012 and2017 in the
watershed(FigureA.17). The Census block groups north of Lebanon, and in parts of Shiloh,Utédsa@mnd
Freeburg had negative or 0% population growth, while adjacent andzairview Heights, Belleville, adott
AFBsaw estimated growth of 2.6% or more.
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Figure A.17Projected population growth in the watersh2@12-2017.
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Medianincomecanbe anindicatorof financialability to makeimprovementsto property,suchas
improvedsepticsystemsThemedianfamilyincomein St. Clair County i$$,168 In Madisonand Clinton
counties the medianfamilyincomeis $67,860and $78,929espectivelyTableA.15.%

Themunicipalitieswith the highestmedianfamilyincome(upwardsof $90,000)are Freeburg, O’Fallon,
and ShilohThemunicipalitieswith the lowestproportion of peoplewith incomebelow the povertylevel
are Freeburgand Shiloh

Themunicipalitieswith the lowestmedianfamilyincome(lessthan $70,000)re Belleville, Lebanon, and
Mascoutah Belleville and Lebanon alkadthe highestpercentage®f peoplewith incomebelowthe
povertylevel.

TableA.15 Median familyincome and poverty in the municipalities and countigbérproject area

Percentage opeople whose
Community Median Familyincome income in the past12 months is
(2011-2015) below the poverty level
(2011-2019
Belleville $60,766 14.1%
Fairview Heights $71,936 6.6%
Freeburg $102,303 3.8%
Lebanon $69,028 12.7
Mascoutah $69,419 9.8%
O'Fallon $97,576 6.7%
RentchlerCDP - -

Shiloh $109,506 1.2%
Summerfield $70,833 5.3%
AVERAGE $81,421 7.5%
St. ClaiCounty $64,186 14. ™
Madison County $67,860 9.6%
ClintonCounty $78929 6.2%
AVERAGE $70,325 10.26

Figure A.8. shows the median household income by Census tract in thersla¢d area. The north and
central tracts in the watershed (including parts of O’Fallon and Freeburg) haveghest household
income, while Mascoutah and the area north of S&fBhave lowerincomes that are more in line
with the U.S. national median for 2012, $50,157.
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Figure A.8. 2012 median househoidcome by Census tract.
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Employmentanbe anindicatorof future growth anddevelopmentin anarea.St. ClaiCounty
experienceda2.Podecreasen the numberof employed adultbetween2011 and2015 (TableA.16.). In
2015 the industrysectorwith the largestnumberof jobswaseducational services, healthcare, and
social assistand@28,398jobs),followed byretail trade (13,016 jobs).Thechanges in employment were
relatively small within each market sectgess than 1.1%)

MadisonCountyexperienceda0.Podecreasen the numberof jobsbetween2011 and2015 The industry
with the largest number of jobs in 2015 weducational services, healthcare, and social assist(2&,d46
jobs), followed bynanufacturing (16,569 obs). The professional, scientifandmanagement, and
administrative and waste services® grew from 1.3% to 9.7% of the total number of jobs in the tguhe
largest increase of any sector.

ClintonCountyexperienceda 39% increase the numberof jobsbetween2011and2015.The industry

with the largest number of jobs in 2015 weducational services, healthcare, and social assist@h467
jobs), followed bynanufacturing (2,245jobs). The changes in employment were relatively small within
each market sector (less than 1.8%).
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TableA.16 Percentage of the workfoeworking innon-services, services, agdvernment sectors in 208hd 2015, & percentage change that time 2

St. ClairCounty MadisonCounty Clinton County
2007-2011 2011-2015 2007-2011 2011-2015 2007-2011 2011-2015
S5yr 5yr 5yr S5yr 5yr S5yr
estimates estimates estimates estimates estimates estimates
Civilian employed population 16 years and over 120,077 116,537 125,974 125,030 18,530 19,250
Agriculture, forestry, fishing & hunting, mining 0.9% 0.6% 0.7% 0.7% 2.6% 4.0%
Construction 5.3% 5.4% 5.9% 5.5% 9.2% 9.4%
Manufacturing 8.7% 8.8% 12.3% 13.3% 13.5% 11.7%
Wholesale trade 2.2% 2.3% 2.8% 2.2% 3.4% 3.6%
Retail trade 11.4% 11.2% 11.5% 11.8% 10.5% 11.0%
Transportation and warehousing, and utilities 6.6% 6.8% 6.7% 6.3% 5.8% 5.8%
Information 1.8% 1.3% 1.8% 1.9% 1.5% 1.3%
Finance and insurance, and real estate and rental and leaj 7.0% 6.4% 6.9% 6.3% 7.0% 6.3%
Professional, scientific, and management, and administat| 10.0% 11.0% 1.3% 9.7% 8.0% 6.6%
and waste management services
Educational services, and health care and social assistanq 24.4% 24.4% 22.8% 22.8% 21.8% 23.2%
Arts, entertainment, and recreation, and accommodation g 10.0% 9.3% 9.8% 10.3% 5.6% 7.1%
food services
Other services, excepublic administration 4.9% 4.7% 5.4% 4.8% 3.8% 3.6%
Public administration 6.7% 7.8% 4.0% 4.4% 7.2% 6.4%
Percent change -2.9% -0.7% 3.9%
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HomeValues

Investmentanddevelopmentn the Lower SilveCreekwatershedhasbroughtmore peopleto buy
homeshereto be neartheir placeof work, localschoolsandother amenities Homevaluesarean
indicationof alocation’sdesirability the incomeof communityresidents,andthe taxbaselocal
governmentdhaveto supportthemselvesandtheir activities,amongother things.Changesn home
valuesovertime canshowmovementfrom abuyer’sto aseller'smarket,or viceversa.

Estimatesnappedby ESRih 2012based on Census tragthowthat medianhomevaluesin the watershed
aregenerallyhigher in the north endof the watershedand around Freeburg and north of New Athens
(FigureA.19). Accordingo datafrom housing websiteZillow.comthe averagemedianhomepricein the
municipalitiesn the projectareais $135,414(TableA.17). All of the municipalitiesexperiencedan
increasdn homevaluesoverthe pastyear,andthe predictionfor nextyearis a3.2%increase®

Approximately 0.2% dfomesin the watershedhavenegativeequity, meaning thathe marketvalueof
the property hasfallenbelow the outstandingamountof the mortgagesecuredonit. This percentage is
similarto the U.S. averageof 0.1%(asof Septembei2016).Approximately0.0%of homesare delinquent
ontheir mortgagesin the municipalities and théhree counties TheU.S averagds also 0.0%asof
SeptembeiR016).

Table A.17. Home values, recent and predicted chamlgeme values, and percentages of homes with negative
equityand that are delinquent otheir mortgages

Median home | Change in Predictedchange | Homes with .
. . . Delinquenton

Community | value (as of home values | in home values neggtlve mortgage

3/17) 3/16to 317 | 3/17 to 3/18 equity
Belleville $83,200 10.5%6 3.4% 0.2% 0.0%
Fairview $111,000 7.4% 3.1% 0.2% 0.0%
Heights
Freeburg $138,400 12.8% 4.2% 0.1% 0.0%
Lebanon $107,400 9.5% 3.1% 0.2% 0.0%
Mascoutah | $145,700 6.0% 2.7 0.1% 0.0%
O'Fallon $182,100 7.8% 3.1% 0.2% 0.0%
Rentchler No data No data No data No data No data
Shiloh $180,100 7.1% 2.7% 0.2% 0.0%
Summerfield | No data No data No data 0.4% 0.0%
AVERAGE | $135,414 8.7 3.2% 0.2% 0.05%
St. Clair $94,200 7.2% 2.8% 0.2% 0.0%
Madison $107200 No data No data 0.1% 0.0%
Clinton $127,500 No data No data 0.1% 0.0%
AVERAGE | $109,633 n/a n/a n/a n/a
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Figure A.192012 mediamome values in the watershed, based on total owmezupied unitsby Census tract

71



Homeownershigatescanindicatetransienceor financialstabilityin apopulation.TheU.S.Census
Bureaudefinesthe homeownershipate asthe percentageof homesthat are occupiedby the owner,
andpresentshomeownershipatafor statesandmajor metropolitanareas.In both StLouisandlllinois,
homeownershigateshavedeclinedoverthe past10years.Thischangefollowednationaltrends
associatedvith the economiaecessiorandhousingmarketcollapseof the mid-2000’sandthe
tendencyfor the millennialgenerationto rent homesinsteadof purchasing.

Owneroccupiedhousingratesare at 76%or more acrosanostof the watershedasof 2012,whichis
higherthanthe nationalaverageof 57%andthe St.LouisMetropolitan Areaaverageof 71.2% Ratesare
lowerin municipalitiessuch as Lebanon and Bellevijleesumablyasaresultof the increasedavailability
anddemandfor rental housingavailablein more urbanizedareas particularly those with colleges such as
McKendree Universitgapproximately 3,000 students in 200#)d Southwestern lllinois College (SWIC)
(approximately 25,638 students in 20qgjgureA.20. ScottAFBhas sinilarly low owneroccupied

housing rates as a result of personnel turnover at the Base.

72



Figure A20. Percent of housing that was owreccupied in 2012 in the watershed, by Census block group.
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Land Use/Land Cover
Landuse/landcoverdatafor the watershedwascollectedfrom the 2011 National LandCoverDatabase
(NLCD)Cultivatedcropsare the mostcommonlandcoverin the watershedat 64,592acresor 53%(Table
A.18). Othercommonlandcoverincludes deciduous forestl(3,281 acres, Bb), hajpasture (12,791acres,
10%),developed, low intensity (11,588 res, %) and developed, open space (9,732 acres, 8)anized
areasaredistributedthroughoutthe watershed but the largesturbanizedareais locatedn the northern
portion of the watershedin municipalities along the highwagSigureA.21). Other landcovertypes such as
highintensitydevelopment,open water and emergent herbaceous wetlands are present in smaller areas.

TableA.18 2011 lanctover classifications and acreage.

Area Percent of
Land Cover Description (acres) watershed
(%)
Areas used for the production of annual crops, such as corn and
Cultivated Crop| soybeans. Crop vegetation accounts for greater than 20% of total 64,592 53%
vegetation. Includes all land being activelied.
Areas of grasses, legumes, or grEggime mixtures planted for livestock
Hay/Pasture grazing or the production of seed of hay crops, typically on a perennial12,791 10%
cycle. Pasture/hay vegetation accounts for >20% of total vegetation.
Areas with a mixture of some constructed materials, but mostly
vegetation in the form of lawn grasses. Impervious surfaces cover <20%
Developed, . ! ; :
area. These areas most commonly include ldogesingle family housing| 9,732 8%
Open Space ; . . o
units, parks, gol€ourses, and vegetation planted in developed settings
for recreation, erosion control, or aesthetic purposes.
Developed, Low Areas with a mixture of constructed materials and vegetation. E.glesir
; : . 11,588 9%
Intensity family houses. Impervious surfacesver 2040% area.
Devgloped, Areas with a mixture of constructed materials and vegetation. E.glesir
Medium X . 3,682 3%
. family houses. Impervious surfaces covef/™0%b area.
Intensity
Highly developed areas whepeople reside or work in high numbers. E
Developed, o ; :
) : apartment complexes, row houses, commercial/industrial. Imperyi 824 1%
High Intensity
surfaces cover 8000% area.
Deciduous Areas dominated by trees generally greater than 5 meters tall, and
Forest greater than 20% dbtal vegetation cover. More than 75% of tree 13,281 11%
species shed foliage with seasonal change.
Areas dominated by gramanoid or herbaceous vegetation, generally
Herbaceous >80% of total vegetation. These areas are not subject to intensive 973 1%
managementuch as tilling, but can be utilized for grazing.
Shrub/Scrub Are_as dominated by shrubs; less than 5 meters tall with shrub canop 3 0%
typically greater than 20% of total vegetation.
Emergent Areas where perennial herbaceous vegetation accounts for >80% of
Herbaceous vegetative cover and the soil or substrate is periodicallyrséed with or | 286 0%
Wetlands covered with water.
Wood Areas where forest or shrub land vegetation accounts for >20% of
y vegetative cover and the soil substrate is periodically saturated or 5,218 4%
Wetlands .
covered with water.
Areas of bedrock, desert pavement, scarps, and other accumulations
Barren Land earthen material. Generally, vegetation accounts for less than 15% of 10 0%
total cover.
Open Water Areas of open water, generally with<25% of vegetation or soil. 1,245 1%
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Figure A.2. Land cover (2011) in the watershed.
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Mixed,deciduoudorestin the watershedcontainsawide varietyof tree speciesOnthe uplands,
dominantspeciesncludeoaksandhickoriesInthe floodplains water-tolerant speciesuchassilver
maple,cottonwood,sycamorebox eldeandashtend to dominate. Forestcoversapproximatelyl 1%of
the watershedat present.

lllinoisRiverWatchvolunteerscollecteddataon vegetationat eight (8)streamsitesin the watershed
between1996and2013.Theriparianvegetationat these sitesncludestreessuchassilvermaple,
sycamore, oalelm, box elder, cottonwood,ash, and dogwoodnvasivespeciesncludingbush
honeysucklglLoniceramaackii andL.morrowii), JapaneséoneysucklgLonicergaponicg, and
multiflora rose (Rosamultiflora) were alsaecorded?’

Davey Resource Group conducted an analysis of tree cover isdhaaid St. Clair counties in 2018 as
part of a U.S. Urban Forestry grant with HeartLands Conservarisyaralysis included an assessment of
"priority planting locations"¢reated in GIS Igking all grass/open space and bare ground areas and
combining them into one dataset. Ndaasible planting areas such as agricultural fields, recreational
fields, major utility corridors, airports, etc. were removed from consideratidre remaining plaimg
space was ranked into five (5) classes ranging from Very Low to Very High pbaictiltg. The ranking
criteria used includegroximity to hardscapecanopy fragmentatiorslope soil permeability, and soil
erosion factor (Kactor). In the Lower Sier Creek watershed, there wefd 3,245,341 sq ft dhigh"

and "very high'priority planting areas, with 64,131,351 sq ft of these within municipainolaries®®

Historically Jllinoislost 90%0f its wetlandsbetweenthe 1780’sand 1980’s primarilyasaresultof
farmlandbeingdrainedfor agriculture. TheNationalWetlandsinventory(NWI)representshe current

extent, approximatelocationandtype of wetlandsin the United States asdeterminedusingaerial

imagery Figure A2 shows the wetlands in the Lower Silver Creek watershed, as reported in the NWI

Accordingo the NW| freshwater forested/shrub wetland the mostprevalentwetlandtypein the
watershed with afew lakesand pondsn the area as wellFieldchecksare neededto more accurately
assesshe extentof wetlands in the watershedand supportthe generalinventoryprovidedby the NWI.
Approximately5,504 acresof the Lower Silver Creek watershedntainswetlands.

Infuture, this areamaybe coveredby NWIPlusanenhanced\ationalWetlandslnventorydatabasehat
includesattributesrelatedto ecologicafunctions.Thesdunctionsincludesurfacewater detention,
streamflowmaintenancesedimentandparticulateretention, carbonsequestrationshoreline
stabilization andprovisionof fishandshellfishhabitat.

The Missouri Resource Assessment Parternship (MoRédgdwetlandsnitigationimportancevalues
andwetlandrestorationimportancevaluesfor the northern end of thewatershedin 2015. Severalayers
of data,especialljfopography soiltype, andland cover,were used to createmapsof existingwetlands
whichit ishighlyimportantto protect,andareaswhichwere formerly wetlandswhichit would be highly
beneficialto restore. FiguréA.23shows these area3he 2015 report, “EcologicaApproacho
Infrastructure DevelopmentWetlandsMappingand Analysidor the Missssippiand MississippRiver
Floodplains” describes the methodology of this assessmenpamddes information on othewetlands
in the region?
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Figure A.2. Wetlandsin the watershed identified in the National Wetlands Inventory
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Figure A23. Wetlandsdentified in the northern part of the watershed in the 2015 MoRAP assessment.
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MoRAPand the EasiVest Gateway Council of Governments (EWG) created an ecological significance
GIS data layer for EWG’s eiginunty planning region in 2010. The attribute variables important to
ecological significance included the results of existing aquatiservation assessments, vegetation

type, vegetation patch size, natural diversity, occurrence of rare spesmesland ownership
(public/private). Eight tiers of importance were identified from highow ecological significanc8.

Most of the area in the Silver Creek corridor was assessed for ecological signifiigmeeA.24). The
area around the confluence of Loop Creek and Silver Creekssdered to have somewhat high
ecological significancas is the area around the confluence of Silver Creek and the Kaskaskia River.
Areas along Silver Creek further north have lower ecological significance.
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Figure A.2. Areas of ecological significance.
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USDA Wildlife Services staff observe bird populations at SB&#8 Figure A.2% adensity map
containingone year's worth of observational da{20162017) at thebase. Bird species observed at
ScottAFB01-10-2016 through 0210-20172*

Mixed Blackbils
Redwinged Blackbird
Eastern Bluebird
Northern Cardinal
American Crow
White-tailed Deer
Mourning Dove
Mallard

Bluewinged Teal
Greenwinged Teal
Wood Duck

Bald Eagle

Snowy Egret

Great Egret
American Kestrel
Canada Goose
Common Grackle
Ring-billed Gull
Northern Harrier
Cooper’s Hawk
Redshouldered Hawk
Redtailed Hawk
Great Blue Heron
Green Heron
Killdeer

Horned Lark
Eastern Meadowlark
Hooded Merganser
American Robin
Northern Shoveler
Common Snipe

Fox Sparrow

House Sparrow
European Starling
Barn Swallow

Cliff Swallow
Chimney Swift

Wild Turkey

Turkey Vulture
Pileated Woodpecker

X X X X X X X X X X X X X X X X X X X X X X X X X X X X XX XXX XX X X X X X
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Figure A.25Locational density of birds observed at Scott/Mi@BAmerica Airport between October 2016 and
October 2017.
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Threatened andriflangeredecies

Fourteenanimal andplantspeciesvhich arefederallylistedasthreatened endangeredr proposed as
threatened in the counties may be presemthe study areaThemostlikelypresent species include the
Northern longeared batthe Indiana Bat, the decurrent false aster, and the eastern prairie fringed
orchid(Table A.1%

Scott AFB completed an Environmental Assessment of Selected Fauna amtathigts in 2001. The
assessment included bird surveys, bat surveys, and mabsureys of the majority of the high quality
habitats. The ScoFBbotanical survey did not identify the presence of any state or federally listed
endangered/threatened plant species on the installation, although swgthhabitats for these species do
existwithin Scott AFB boundaries. The survey identified the presence of thealidendangered
Indiana BatNlyotis sodaliy (USAERDC 20G2)n addition to the Indiana Bat, studies at the Base have
documented two state endangered bird species, as designiagete lllinois Endangered Species
Protection Board (IESPB), in 2001 and in 2004: the Snowy(Egretta thulg and the Little Blue Heron
(Egretta caerulep®

Table A.9. Threatened and endangered species listed by theFiglsand Wildlif&ervice abeing present in one

or more of the counties in the Lower Silver Creafershed> Two birdsdentified by the IESRBat have been
identified at Scott AFB have been added to the table (in italics).

Species | Status | Range | Habitat
Mammals
Indiana Bat Endangered Potential habitat Caves, mines (hibernacula
(Myotis sodali} statewide; Known small stream corridors with
occurrences in 28 well developed riparian
countiesin lllinais, woods; upland forests
including MadisonSt. (foraging) (Sighted at Scott
Clair & Clinton AFB in 2001)
Northern longeared bat | Threatened Statewide Hibernate in caves and
(Myotis septentrionalis mines—swarming in
surrounding wooded areas
in autumn; Roosts and
forages in upland forests
and woods
Birds
Least Tern Endangered 10 counties in lllinois, | Bare alluvial and dredged
(Sternaantillarum) including St. Clair spoil islands
Piping ploverCharadrius | Endangered 2 counties, plus 7 Lake Michigan beaches

melodug

counties for migration,
including Clinton

Snowy EgrefEgetta
thula)

Endangered (state)

(Sighted at Scott AFB in
2001)

Little Blue Heror{Egretta

caerulea)

Endangered (state)

(Sighted at Scott AFB in
2001)

Reptile

Eastern Massasauga
(Sistrurus catenatys

Proposed as Threatened

7 counties in lllinois,
including Madison &
Clinton

Graminoid dominated plant
communities (fens, sedge
meadows, peatlands, wet
prairies, open woodlands,
and shrublands)
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Species | Status | Range | Habitat
Fish
Pallid Sturgeon Endangered 7 counties in lllinais, Large rivers
(Scaphirhynchus albus including Madison & St

Clair
Mussels
Spectaclecase mussel Endangered 6 counties in lllinois, Large rivers in areas
(Cumberlandia including Madison sheltered from the main
monodontg force of the current
Crustaceans
lllinois cave amphipod Endangered 2 counties in lllinais, Cave streams in lllinois
(Gammarus including St. Clair sinkhole plain
acherondytep
Plants
Decurrent false aster Threatened 20 counties in lllinois, | Disturbed alluvial soils
(Boltonia decurrens including Madison & St

Clair
Eastern prairidringed Threatened 82 counties in lllinois, | Mesic to wet prairies
orchid including Madison, St.
(Platanthera leucophaéa Clair, & Clinton
Leafy prairie clover Endangered 9 counties in lllinois, Prairie remnants on thin
(Dalea foliosa including Madison sail over limestone

Thelllinois NaturaHistory SurveyiINHSkeepsrecordsof fishsamplingn lllinois.Samplesveretakenin
the Lower SilveCreekwatershedat four locations Sampling occurred in 126196, 156, and 200.
Twentyfour speciesf fishwere found, and1,002individualscollected?® Sixof the 24 speciesare
tolerant of variousenvironmentalperturbations,one ismoderatelytolerant,andone is rarantolerant,
according to Ohio EPA tolerance scqftee otherspeciesvere not scored.*®

ThelNHSCrustacearCollectiondatabasekeepsrecordsof crustaceansampledn lllinois.Crustaceans
were sampledat sevenlocationsin the Lower SilveCreekwatershed. Sampling occurré@u1974, 1975
1976, 1988, 2000and2004 Fve specie®f crustaceansvere found, and 16 individuals collected?”

ThelNHSMusselCollectiondatabasekeepsrecordsof musselsampledn lllinois.Musselsvere sampled
atten locationsin the Lower SilveCreekwatershed. Sampling occurréu1978 1988 1997, 2000, 2001,
2004,and2011. Eigheenspeciesvere found,and 58individualscollected® lllinoisRiverWatch
volunteers foundfingernail clams several timesthe EngleCreek, Loop Creek, amiylesCreeksites
between1996and2013 No native mussels, Asiatic clams, or Zebusselsvere foundat any of the siteg®

Animal(livestock)datais availablefrom the USDA012AgriculturalCensusiatabaseat the county
level* Thewatershedhasno ConcentratedAnimalFeedingOperationg CAFOs)yith a NPDES permit,
accordingo the IEPAdatalayerin the ResourcéanagementMappingServicdRMMS)*
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Agriculturd LandUse/Land Cover

lllinois,andthe Lower SilveCreekwatershedie at the heartof the “CornBelt.” Thearea’sgentle
topography moderate,wet climate,andlocationadjacentto the MississippRiversupportagricultural
successkurthermore the thick layerof loesson uplandsin the watershedprovidesabundantfarmland.
Besidesnineralcontent,muchof the soils’richnesscomesfrom layersof organicmatter from the area’s
historicvegetation forestandtallgrassprairie. Asaresultof intensiverow cropagricultureon upland
fields,mostof the originaltop soilhasbeenlostto erosion.It iscommonin manycropfieldsto find that
50-90%o0f the originaltop soillayerisgone,andfarmersareincreasinglfarmingthe heavierclay
subsoils. Theesultingdeliveryof sedimentto downstreamwater bodiesis anongoingwater quality
problem.Somefarmersin the watershedhaveenrolledin land conservatiorprogramssuchasthe
ConservatiorReserveProgram(CRPjo protect highlyerodiblesoils.

Thewatershedhas77,383acres(63%)in agricultural usgof which53%isusedfor cultivatedcropsand
1%isusedfor hay/pasture Corn,soybeansbarley,andwheataregrown extensivelySorghumsweet
corn,and other cropsare alsogrown (Figure A.8). Theaveragefarm sizein the three countiesis311
acres MadisonCountyfarmsaretypically smallerthan farmsin the other two counties(TableA.20.

TableA.20 Data about agriculture in Clinton, Madison, avidntgomery counties from the 2012 Agricultural
Census?

Clinton Madison St Clair
Farms (number) 915 1,110 732
Land infarms (acres) 285,489 307,135 251,931
Average size of farms (acres) 312 277 344
Total cropland (acres) 259,554 276,513 227,432
Irrigated land (acres) 1,873 2,364 24

Averagemarket value of ag products sold

per farm (dollars) $225,183 $127,692 $162,816

Net cash farm income of operation (averag $51,486 $24,246 $30,777

Farms harvesting corn for grain 485 491 390
Acres farmed for corn for grain 98,864 116,881 98,610
Farms with hired farm labor 257 286 283
Number ofhired farm labor workers 717 1,328 932

Farms enrolled in Conservation Reserve,
Wetlands Reserve, Farmable Wetlands, or

Conservation Reserve Enhancement 325 179 124
Programs

Land enrolled in Conservation Reserve,

Wetlands Reserve, Farmable Wetlands, or 5.884 3.785 2.661

Conservation Reserve Enhancement
Programs (acres)

Thepressureof urbanizatiorhaveledto encroachmenbn/conversionof farmlandin lllinoisovertime.
Therearefewer farmsandfewer acresin agriculturalproductionin the statethan at anytime sincethe
1982USDA'&griculturalCensusBetween1997and2003,50,000acreswasconvertedto urbanusein
the Metro Areaof St.LouiswhichincludesSt. Clair antiladisoncounties.
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Figure A.B. Cropland types in the watershed.
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Open space

Thereare 67 areasof open spacecovering2,695acres(2%of the watershed) as identified in 2009 by
the EastWest Gateway Council of Governme(iggureA.26). Theseopenspacesncludemunicipal
parks,anature preserveSilver Creek Nature Preseneefee fishing lake rifle and pistol clutgthletic
complexes, and golf courses

Hazardous Sites
According to the Department of Defense (DOD), 31 sites at Scott AFBhardered to be contaminated
and hazardous. Cleap efforts at these locations are ongoing. The related contaminatiag also
affect a much larger area, including public and private lands. Thenagiatermined risk levels for
each site through a relative risk assessment, which prioritized cleanoifisedf those areas that pose
the greatest threat to safety, human health, and the environm&ntableA.21displays active sites (i.e.,
thosewith ongoing cleanupthat have associated risks.

TableA.21 Active hazardous sites at Scott AFB with associatedd3€ifned risk levels.

Medium Risk Areas
Cost
In 2015 Final Cleanup
Site Location Contaminated Area plus Action
expected Date
future cost.
National | Groundwater
ar?dlcl)\;l]:ppri]:]?;gery X Receptor.s of potentiadoncern include the Mississippi River and the September.
Agency, Moy _ local sanitary/storm water systems. $6.52M 2038_, ongoing
Mixed Waste Soil . . . . mo_nltorlng
Ared x Impacted soils have the potential to leach contaminants into the until 2080.
groundwater. Site has minimal green space.
Groundwater
x Flow is generally toward the adjacent wetland, which is remata v
limited access.
Sediment
x In constant contact with groundwater. Stream animals are present. March 2016;
Exposure can occur through ingestion of animals or dermal contact ongoing
Landfl _ with sediment. $9.71M mo_nitoring
Soil until
x  Landfill is vegetated, limiting erosion. Receptors have actes September
adjacent wetlands and surface waters, which could be impacted|by 2075.
runoff.
Surface water
x Detected metals may be naturally occurring. Discharges to Silver
Creek.
Groundwater )
Fire Training Area | x Contaminants have migrated about 300 feet from the sourcaare) May .2018’
T ongoing
#3 Not used as a potable water source. Limited impacts to nearby monitoring
Fire/Crash Training wetland. $6.42M until
Area Soil September
X  Soil beneath aircraft mockup has impacted the groundwater. Site is 2043
located near a munitions storage area. )
July 2018;
Former Defense . ongoing
Reutilization and Sol . . . . monitoring
. : x  Contaminants present in surfaseil; however, low probability of | $950K .
Marketing Office T until
Spill Site Area migrating into groundwater. September
2021.
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Low Risk Areas
Cost
In 2015 Final Cleanup
Site Location Contaminated Area plus Action
expected Date
future cost.
. . Sediment May 2018;
Fire Training Area . . . . . . .
43 x  Potential migration with heavy rain or flooding. ongoing
Fire/Crash Training Surface Water . . $6.42M monitoring
Area x  No clear correlation between groundwater contaminants and until
surface water detections. Limited access to surface water. Riaten September
ecological receptors (e.dish). 2043.
July 2018;
Former Defense ongoing
Reutilization and | Groundwater $950K monitoring
Marketing Office x  Contaminated water does not appear to be migrating. until
Spill Site Area September
2021.
Groundwater January 2017,
Cardinal Creek x Not used as a potable water source. Additional downgradient wells ongoing
Military Family needed to determine if water is migrating. monitoring
. . $3.14M .
Housing Soil until
Spill Site Area x  Migration pathway appears to be confined. Does not appear to pose September
a risk to receptors. 2075.
Groundwater g:tz?r?r 2017;
Abandoned Gas x  Contamination appears to be localized (i.e., only detected in one going
. monitoring
Station well). Not used as a potable water source. $14K until
Spill Site Area Soil
. . September
x  Contaminants noteaching to groundwater. 2018
Groundwater .
. x Detected contaminants have not been delineated. Not used as & Octoper 2017;
Basewide otable water source ongoing
Petroleum Sites P ' $893K monitoring
0 e Soil ;
Spill Site Area o - until May
x  Contamination occurs under pavement and within the clear zong at 2025
the southern end of the runway, producing limited receptors. )

*This site is included in the list of sites for Scott Air Force Base buhotebe located there

Of the 31 active sites, 24 have risks that have not yet been evaluatéd @OD has determined that a
risk designation is not required. These sites are listed in FaBR

In addition to the 31 active sites listed in Table A.22, Scott AFB has #8drsites where DOD cleanup
actions are complete. However, the DOD placed many of the inactasewider longerm monitoring
or other restrictions to reduce potential hazards.
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TableA.22 Active hazardous sites at Scott AFB that do not requirexd3€igned risk level or that have not yet

been evaluated.

Risk Not Evaluated

Cost
Site Location In 2015 plus Final Cleanup Action
expected Date
future cost.
Scott Club $387K September 2018; ongoing monitoring until Septemb
Unknown Site Type 2020.
South Ditch $1.50M September 2018; ongoing monitoring until Septemb
Unknown Site Type ' 2020.
Building 48 Underground Storage Tanks 23
Underground Storage Tanks $1.03M September 2017
Grease Rack
Spill Site Area $2.37M September 2019
Building 48 Underground Storage Tanks 25
Underground Storage Tanks $969K September 2017
Building 508 Underground Storage Tanks 27
Underground Storage Tanks $1.01M September 2017
Building 1534 Underground Storage Tanks 83
Underground Storage Tanks $109K September2018
Building 39 $1.78M September 2019; ongoing monitoring until Septemb
Unknown Site Type ' 2043.
Building 48 Underground Storage Tanks 14
Underground Storage Tanks $969K September 2017
Mystic Star
Spill Site Area $497K December 2018
LeadBased Painih Soil, Colonial and Georgian
Housing $653K September 2018
Spill Site Area
South Drive $2.53M September 2018; ongoing monitoring until Septemb
Spill Site Area ' 2043.
Site Never Existed (Site ID SS025) Unknown
Risk Not Required
Underground Storage Tanks Basewide
Underground Storage Tanks $710K March 2011
Bulk Fuel Facility ) . - . i
Spill Site Area $2.03M May 2014; ongoing monitoring until September 2055.
Former Coal Piles Basewide ) . N ' d
Storage Area $1.99M July 2014; ongoing monitoring until September 2045.
Former Cams Facility $4.85M December 2012; ongoing monitoring until Septembe
Spill Site Area ' 2075.
Building 508 Underground Storage Tanks 20
Underground Storage Tanks $207K June 2011
Building 508 Underground Storage Tanks 21
Underground Storage Tanks $207K June 2011
Building 53
Spill Site Area $1.21M June 2012
Civil Engineering Storage Yard $1.57M June 2014
Storage Area
Spill Site #6 . . - .
Spill Site Area $1.58M July 2007; ongoing monitoring until September 2036.
Army Reserve Bulk Fuel Facility $1.86M October 2013; ongoing monitoring until September
Surface Impoundment/Lagoon ' 2043.
Pagelow Military Family Housing $299K July 2014; ongoing monitoring until August 2017.

Spill Site Area
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The watershed has a history of miniriunicipalities in the watershed reported that collapsing
undergrourd mine shafts and subsidence have posed problems foribhg8dand infrastructure on the
surface throughout the watershede®eral miningrelated pools of watecan be seemn the landscape
in the area east ofréeburgnear Silver Creek

Interstate highway 64 runs eastest through thewatershedand severalktateroutesare also present
(FigureA.28). StateRoute4 runsnorth-souththrough muchof the watershed Fiverailroad lines are
present,three of which run eastvestthroughthe watershed. (Noteaboutthe map:may notcurrently
bein use.)MidAmerica Airport is an air transportation hub near Mascoutah, aadt &FBis a military air
transportation baseroviding services to the U.S. Air Force throughout thentiguAt the south end of
the watershed, the Kaskaskia River is a navigable waterway used $pardgoods in barges in and out
of the state of Illinois. The river connects with the MississipgrRand provides transportation
connections to other states in the Mississippi River watershettanhe Gulf of Mexico.

Transportation network playa major role in shaping future growth, along with other infrastructure
such as sewer and wate¥lajornew roads offer strong indications aboluture development patterns.
The East West Gateway Council of Governments is responsible for plannimmpttatisn projects in
the St. Louis regiomhe Joint Land Use Study for Scott AFB andMética Airport identified several
planned and potential projects that could create shiftduture land use, such as the MetroLink
extension to MicdAmerica Airporand a new-64 interchange that was recently completéthese
projects were identified from a reviewf the Laoxg Range Transportation Plan Legacy 2035 and the
Transportation Improvement Plan 202811 *

The region in which the Lower Silver Creek watershed is located ispohofarchaeologicainterest.
Cahokiaapre-ColumbiarNativeAmericarncity about 16 miles northwest of the watershezhvered
aboutsixsquaremilesat its population peak (12@GE)andwasthe largestandmostinfluentialurban
settlementin Mississippiarculture. Manyearthen moundswere built by those peoplesin andaround
Cahokiaincludingsomein the Lower SilveCreek watershed, such as Emerald Mound neabanon
These moundwereidentified by HeartLand€onservancin “The Mounds—America’'FirstCities:A
FeasibilityStudy”in 2014,whichmappedover550moundsitesin the St.Louisregion:”

Eighteen (18) mund siteshave been identifiedn thewatershed. They are all located in the northern
portion of the watershed near Silver Creek and Little Silver Cidmdprimary mound centerEmerald
Moundin the City ol_ebanonillustrates the natural and cultural themes of our nation’s heritdge.
ancient times, the town of Emerald was a large, residential and religious notlertbampassed the
core of surrounding communities. It was agdavhere people lived, interacted, worshiped, and died.
The mounds that are a visible part of today’s landscape stand as eartheunmemts commemorating
thisancient town and our local heritagi present day, Emerald Mouradfers opportunities for
recredion, public use and enjoyment, and scientific study.rénity, Emerald Mound is designated as a
State Historic Site amalNational Registered Historic Sitend is owned privately and by ti@ate of
lllinois(lllinois Historic Preservation Agencihirough its feasibility studysleartLands Conservancy
determined thatEmerald Moundtould potentially be part of a National Historical Park with Cahokia.
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Table A23. Prioritization for an elevated national designation for Emerald Mound.

National ParlService (NPS) criteria as related to Priori

Mound Sites

Priority Mound Site: Emerald/Lebanon, IL

Current designation

State Historic Site, National Registered
Historic Site

Potential NPS designation

Part of a National Historical Park with
Cahokia

Ownership

Private/State (IHPA)

Opportunities

Agricultural interpretation, ancient trace
trails/recreation, park, existing mounds

Primary challenge

Land acquisition
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Figure A.Z. Open space in the watershed, as identified by ®&s$t Gateway Council of Governmetits.
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Figure A.8.Transportation infrastructure
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Future land use/land cover predictions

Changeso landuse/landcoverin the watershedwere projectedfrom municipalComprehensiv®lans,
whereavailable UsinghesePlans percentage®f the different landusesunder afuture build-out
scenariovere estimatedfor the 1.5-mile zoneoutsideeachmunicipality.A1.5-mile buffer aroundthe
municipalitiesvascreatedin ArcGlSaGeographi¢nformation System(GlSyoftwareprogram,andthe
newlanduse/landcoverpercentagevasappliedto the buffer. Theremaininglandoutsidethe 1.5mile
zonewasconsideredo retainits currentlanduse/landcoverdesignationsTheresultinglanduse/land
coverpredictionsrepresentafull build-out scenaricfor the municipalitiesn the watershedwhile
retainingaconservativeestimateof zerolanduse/landcoverchangen the unincorporatedarea.

Thelargestpredictedchangen landuse/landcoverpertainsto agriculturalland,with 12,927 acresor
1%decreasén cultivatedcropsand a6,171acresor 5%decreasén hay/pastureacrosghe watershed.
(TableA 24). Deciduoudorestis expectedo shrinkby 4%(5,291 acres)ntotal, approximately26,523
acresof existingagriculturallands,wooded/herbaceousvetland,andforestisexpectedo be lostto
developmentMuchof the newdevelopmentwill likelyoccurin the 1.5mile zonesaround municipalities
inthe watershed

Table A24. Future projected land cover based on zoning identified in the Comprehensive Plans of municipalities in
the watershed for the 1.5 mile zone outside their current boundaries.

Land | Current | Current | Predicted
Land Use/Land Cover Use Area Area Area Predicted | Change Percent
Description Code | (acres) (%) (acres)* Area (%) (acres) Change
Barren Land 31 10 0% 10 0% - 0%
Cultivated crop 82 64,592 52% 51,665 42% (12,927) -10%
Deciduous forest 41 13,281 11% 7,990 6% (5,291) -4%
Developed, High
Intensity 24 824 1% 17,068 14% 5,480 13%
Developed, Low Intensity 22 11,588 9% 16,409 13% 12,727 4%
Developed, Medium
Intensity 23 3,682 3% 9,140 7% 8,315 4%
Developed, Open Space| 21 9,732 8% 9,916 8% 184 0%
Emergent herbaceous
wetlands 95 286 0% 208 0% (78) 0%
Hay/Pasture 81 12,791 10% 6,620 5% (6,171) -5%
Herbaceous 71 973 1% 414 0% (559) 0%
Open Water 11 1,245 1% 675 1% (570) 0%
Shrub/Scrub 52 3 0% 3 0% - 0%
Woody wetlands 90 5,218 4% 4,107 3% (1,111) -1%
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Imperviouscoveristhe surfacef anurbanlandscapéehat preventinfiltration of precipitationand
runoff into the ground.Imperviousnesss ausefulindicatorof the impactsof urbanlanduse/landcover
onwater quality,hydrology,andflooding.Runoffoverimpervioussurfacesvarmsthe water andcollects
pollutantscausingeceivingstreamto experienceashiftin plant, macro invertebrateandfish
communities Sensitivespeciexanno longerthrive, and pollution-tolerant speciedeginto dominate.
Higherimperviouscoveralsotranslatesto greaterrunoff volumesresultingin changego stream
hydrology.

TheNLCDPercentDevelopedmperviousSurfacefile providesnationally consistentestimatesof the
amountof manmadeimpervioussurfacegpresentover agivenarea.The valuesare derivedfrom
Landsasatelliteimagery,usingclassificatiorandregressiortree analysis.Valuesangefrom 0to 100
percent,indicatingthe degreeto whichthe areais coveredby impervious features.

In theLower SilveCreek watershed, the na@ percent imperviousness is 2.8¥%lost of the watershed is
covered with low percerimperviouscover (Table A.25, Figure A.Zhe watershed'’s impervious surfaces
come from development in and around the municipalities, S&B& and MidAmerica Airport.

Table A.25Existingmpervious covelny HUC14, as assessed from the NLCD Percent Developed Impervious Surface
dataset.

Mean
impervious
HUC14 cover (%)

07140204050701 15.2%
07140204050702 3.3%
07140204050801 0.8%
07140204050802 1.1%
07140204050803 1.0%
07140204050804 8.0%
07140204050805 1.7%
07140204050903 1.4%
07140204050904 18.4%
07140204050905 3.7%
07140204051001 10.7%
07140204051002 5.8%
07140204051003 7.6%
07140204051101 13.4%
07140204051102 21.3%
07140204051103 1.6%
07140204051104 4.5%
07140204051201 6.5%
07140204051202 0.9%
07140204051203 1.9%
07140204051204 6.8%
07140204051205 1.4%
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Figure A.2. Existing impervious cover in the watershed.
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Futureimperviouscover

Aswith predictedfuture landuse,no digitizedmapsof future zoningaroundmunicipalitiesn the
watershedwere availableto shapeassessmentsf future imperviouscoverin the watershed Educated
assumptionsvere madeaboutfuture changesn imperviouscoverbasedon the future landuse
estimateswhichweretranslatedto imperviousnespercentagesisingNLCDQiefinitionsfor developed
landuses(of whichdefinitionsimperviouscoverpercentagesire acomponentjandimperviousness
percentageslerivedfrom landuse/landcoverin aMarylandEPAstudy*’

Basedn areviewof hundredsof studies scientistsat the Centerfor WatershedProtection(CWP)n
Marylanddevelopedan“ImperviousCovermModel”. Thismodelclassifieghe relationshipbetween
percentageof imperviouscoverin awatershedandstreamquality. Streamsare groupedinto one of
three categoriessensitivejmpacted,andnon-supporting(TableA.26). Streamsn non-supporting
subwatershedgienerallyhavegreaterthan 25%imperviouscover,highlydegradedchannelsdegraded
habitat, poorwater quality,andpoor-quality biologicalcommunities Sensitivesubwatershed$iaveless
than 10%imperviouscover,stablechannelsgoodhabitat,goodwater quality, anddiversebiological
communities?®

The full buildout scenario assessed in the “Futla@d use/land cover predictions” section of this
Inventory was used to generate future impervious cover estimates fdr iC14 subwatershed (Table
A.27).

Table A.B. Impervious category antbrresponding strearonditions per the Imperviol@over Modefrom the
Center folWatershed Protection.

ImperviousCoverManagementCategory | Percentimpervious
Sensitive <10%

Impacted >10%but <25%
Non-supporting >25%
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Table A.Z. Current and future imperviousnesg HUC14hased on future land use calculations outlined in the
“Future land use/land cover predictions” sectibmpervious Classification categories frdm Center foMWatershed
Protection’s Impervious Cover Model.

Mean Existing (2012) Future
impervious Existing Impervious impervious | Future Impervious
HUC14 cover (%) Impervious % Classification cover (%) Classification
07140204050701 15.22464 15.2% Impacted 49.98% Non-supporting
07140204050702 3.27206 3.3% Sensitive 31.67% Non-supporting
07140204050801 0.7548 0.8% Sensitive 7.06% Sensitive
07140204050802 1.13159 1.1% Sensitive 21.78% Impacted
07140204050803 1.02761 1.0% Sensitive 16.10% Impacted
07140204050804 7.96914 8.0% Sensitive 22.68% Impacted
07140204050805 1.68384 1.7% Sensitive 22.05% Impacted
07140204050903 1.3772 1.4% Sensitive 1.36% Sensitive
07140204050904 18.40841 18.4% Impacted 59.96% Non-supporting
07140204050905 3.67869 3.7% Sensitive 81.14% Non-supporting
07140204051001 10.71019 10.7% Impacted 19.82% Impacted
07140204051002 5.84266 5.8% Sensitive 11.26% Impacted
07140204051003 7.57965 7.6% Sensitive 19.41% Impacted
07140204051101 13.40368 13.4% Impacted 39.96% Non-supporting
07140204051102 21.32739 21.3% Impacted 20.04% Impacted
07140204051103 1.64617 1.6% Sensitive 6.37% Sensitive
07140204051104 4.46552 4.5% Sensitive 27.33% Non-supporting
07140204051201 6.47856 6.5% Sensitive 17.84% Impacted
07140204051202 0.88187 0.9% Sensitive 3.41% Sensitive
07140204051203 1.94083 1.9% Sensitive 8.33% Sensitive
07140204051204 6.84153 6.8% Sensitive 15.73% Impacted
07140204051205 1.36285 1.4% Sensitive 9.72% Sensitive
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Thestreamreachesusedin assessingtreamconditionsare from the National Hydrography DatasgtiHD).
Areachis acontinuouspieceof surfacewater with similarhydrologiccharacteristicsTheNHD catalogs
streamreachesgivingeachreachaunique14-digit ReachCode Thefirst eightdigitsare the same asthe
HUC&odefor the Lower Kaskaskimatershed(07140204)Thenextsixdigitsare sequentianumbers
that areuniquewithin the HUC8wvatershed.

Thereare 208 NHDstreamreachedn the Lower Silver Creekatershed,comprisingd54milesof streams.
Thesegmentsarelistedasperennialor intermittent streams/riverswith the exceptionof certain
“artificial path” or “connector” segments,whichrepresentnon-specificconnectiondbetweennon-
adjacentsegments.

Thereislittle existinginformationaboutthe conditionof the streamsin the projectarea.Togather
informationaboutthe streamreachesgeoreferencedvideofootagewastakenon low-levelhelicopter
flightsoverthe largerstreamsin the watershed FostaireHelicopterwasselectedo gatherthe flight
data,usingRedHensoftwareto collectandstorethe videoin aGlSdatabaseThevideowascollected
duringthe winter (Decembef016)whenleafcoverwasabsentandvegetationwasdormantin orderto
increasehe visibility of the streamsflown. Atotal of 116 milesor 26%0f the total NHDstreammilesin
the watershedwere flown andvideotaped. Streams named in the NHD were flown under the
assumption that they were larger and represented a large portion of the draiaspeof each
watershed. Since these streams were dardt was also assumed that instances of erosion,
channelization, riparian area and logjams would be easier to see on aerial imagery.

Limitations on visibility affected the collection of streambank erosion, wllkaation, and riparian
condition data from the flight video. The video imaging works best on largearas and streams with
poor woody riparian areas. Those streams where the tree canopy ebehypkcovered the stream
offered limited visibility of the stream condition, even with no leaf coyesome instances no data was
collected from the video imaging due to the inability to see the streambamksiraothers, data
collection was incomplete or questionable due to poor visibility.

Thevideoimageswereviewedto assessour different parametersfor eachstream.Theseparameters
were streambanlkerosion,degreeof channelizationconditionof the riparianarea and logjams.

Asthe videofrom the aerialsurveywasreviewed,areasof erodingstreambankwereidentified and
cataloguedn afeaturetablein aGlSdatabaseThefeaturetableincludesthe degreeof erosionbasedon
IEPAguidelineqTableA.28, the estimatedlength,andthe locationof eachstream sectionsdetermined
to be erodingat amoderateor severerate. Lengthswith slightbankerosionwere then determinedby
subtractingthe lengthof severeandmoderateerosionsectionsdrom the entire streamsegmentength.

Theslight,moderate ,and severeerosioncategoriesvere basedon IERA’sguidelinedor lateral recession

from the IEPALoadReductionWorksheet.Theverysevereerosioncategorywas not usedin this
assessment.

99



Table A28.Lateral recession category guidelines used in classifying streambank erosion in the assessment of the
video footage of aerial assessmeént.

Lateral
Recession Category | Description
Rate* (ft/year)

Some bare bank but active erosion meadily apparent. Some rills but no

0.0%:0.05 Slight vegetative overhang.

0.06:0.2 Moderate | Bank is predominantly bare with some rills and vegetative overhang

Bank is bare with rills and severe vegetative overhang. Many exposedttse r
and some fallertrees and slumps or slips. Some changes in cultural features siich

0.30.5 Severe as fence corners missing and realignment of roads or trails. Charssisection
becomes more tshaped as opposed to-shaped
Bank is bare with gullies and severgetative overhang. Many fallen trees, drair]
05+ Very and culverts eroding out and change in cultural features as above. Matipis®r
' Severe washouts common. Channel cressction is Lkhaped and stream course or gully,

may be meandering.

Intotal, 110milesof streamswere successfully assesskxt streambankerosionusing georeferenced
videofootage.Ofthe assesseténgth, 3%hadnoneor low/slighterosion,41%had moderateerosion,
and56%hadhigh/severeerosion(TableA.29.

The majority of Silver Creek hesvere streambank erosion (Figuke30. The lower ends of most of the
tributaries also have high streambank erosion. The headwaters of thddriba often have moderate
streambank erosionA few miles of streambanks with little bank erosion are locatedsh Creek, Hog
River, and East Branch Little Silver Creek.

Table A29. Streambank erosion along assessed stream reaches Lother Silve€reek watershed

fgr?;? E\,!ggg d(‘)'; Low Erosion Moderate Erosion (“fair") | High Ersion ("poor")
Assessed
(miles) miles % miles % miles %
Total 110 3 45 62
Average 3% 41% 56%
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Figure A30. Streambank erosion conditions assessed from video footage of an aerial survey of the Lewer Silv
Creek watershed
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Degree of Channelization

Changes streamchannelizatiorwereidentified from the videoandgeoreferencedn afeaturetable.
Thedegreeof channelizatiorbetweengeoreferencedpointswasthen markedthe samefor the sections
betweenmarkedlocations.Lengthsof high,moderateandlow channelizatiorwerethen determinedby
measuremenbetweenmarkedboundariesusingcriteriabasedon streamstraightnessandevidenceof
manmademodifications(TableA.30.

Table A30. Criteria used to assess degree of channelization

Condition | Description

Low Natural meandering stream with no obvious evidence of modification
Moderate | Not “straight” but evidence of modification to planform by human actiy
High Straight or nearly straight channelized stream segment

Intotal, 116milesof streamswere successfully assessfxt channelizatio using geo-referencedvideo
footage.Ofthe assessetength,64%hadnoneor low channelization15%had moderatechannelization
and22%hadhighchannelizatior(TableA.31).

Silver Creek is highthannelized in the northern third of the watershééigure A.2). Additionally, large
stretches of Als Creekloop Creekand Hog Rivaare highly channelized. In the southern tthirds of
the watershed Silver Creek is channelized very little.

Table A31. Degree of channelization along assessed stream reachesvier Silve€reek watershed

None or Low Moderate . L
Stream Length Channelization Channelization High Channelization
Assessed (miles)
miles % miles % miles %
Total 116 74 17 25
Average 64% 15% 22%
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Figure A31. Channelization condition assessed from video footage of an aerial survey of the Lowereikrer Cr
watershed(December 2016)
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Riparianconditionwasassessetfom the videoreviewby geo-referencingn afeaturetable each
locationwheretype andextentof woodycoverchangedTheriparianareabetweengeo-referenced
pointswasthen consideredhe samefor the areabetweenmarkedlocations.Lengthsof good,fair and
poorriparianareawerethen determinedby measuremenbetweenmarkedboundaries Thecriteria
usedto assessiparianconditionare basedon width of vegetativecoveron both sidesof the waterway,
extentof vegetativecover,andtype of vegetation(TableA.32).

Table A32. Criteria used to assess riparian condition

Condition | Description

Good Wide (minimum of two stream widths) vegetative cover with woody aott both banks

Fair Narrow (less than two stream widths) vegetative cover of woody plantsassgrover on bt banks
Poor No woody vegetation with narrow (< 10 feet) of grass or herbaceous covereordroth banks

Intotal, 116 milesof streamswere successfullassessedbr riparianconditionusinggeo-referenced
videofootage.Ofthe assessetength,56%hadgoodripariancondition,39%hadfair ripariancondition,
and 5%hadpoor ripariancondition(TableA 33).

Almost the entire length of Silver Creek in the watershed has a riparian areis thagood condition
(Figure A32). Much ofthe riparian area around Englereek, OgleCreek, Little Silver Creek, and East
Branch Little Silver Creek is in fair or poor condition.

Aerial imagery of the watershed suggests that the smaller tributaries, whécé mot assessed in the
video aerial assessment, have poorer riparian conditions than the larger creigtksow-cropped land
extending all the way to the creeks in some cases.

Table A33. Riparian condition along assessed stream reaches in the LoweiC3de&rwatershed

Stream Good Condition Fair Condition Poor Condition
Length
As_sessed miles % miles % miles %
(miles)

Total 116 65 45 6

Average 56% 39% 5%
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Figure A32. Riparian condition assessed from video footage of an aerial survey of the Lower Silveratrestied
(December 2016).
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Debris Blockages (Logjams)

Logjamsalter streamhydrology increasinghe scouringeffect of flow on the streambankand
streambedaswateris channeledaroundthe blockagelf the logjamspanshe channel the streamis
morelikelyto overtopandflood nearbylandduringtimesof highflow. Logjams were identified in video
footage from the aerial survey.

Twenty-one (21) logjams were identified in the watershed along Silver Cieddte A.3 identifies the
numberof logjamsm each HU®4 subwatershed, and Figure38.shows logjam locations.

The City of Lebanon also identified logjams in the Silver Creek floodplainagdahéhcity as a cause of
water backing up to cover Highway 50.

Table A34. Logjams identified in the Lower Silver Creek watershed in video footage from the aerial survey
(December 2016)

HUC14 aeria Survey(number
07140204051001 2

07140204051003 19

Total 21
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Figure A33. Logjams in thé.ower Silve€Creek watershed as identified from video footage from the aerial survey
(December 2016). Twenbne (21) logjams were identified at six general locations on Silver Creek.
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Streambed Erosion

In order to calculate streambed erosion and sediment ingd‘eroding” bank heights needed to be
determined throughout the watershed. To make these determinations, field cheeks completed at
52locations in the watershed dBi0-500ft per site,assessing an average of 200 ft per digure A.38).
These locations were primarily a hundred feet or more upstream of ro@gbings to circumvent the
impacts of bridges and culverts on local erosion conditidtishese points three conditions were
assessed: 1) eroding bank height (height of active enossocaused by streamflow), 2) degree of
streambed erosion and 3) field assessment of lateral recession.

At each field check location, a streambed erosion category of lowenate] or high erosion was
assigned, usingategories detailed in Table 3%. In total, approximatelyl0,400 ft .0 miles) ofstreams
were successfully assessed for degree of streambed erosion during fielkisclOf the assesdéength
44% had low streambed erosion, 38% had moderate streambmsic®, and 17% haddth streambed
erosion (Table AG.

Table A35. Criteria used to assess degree of streambed erosion

Degree of streambed erosion Description

Bedload material found deposited in stream cros®r points with
Low evidence of frequent oubf bank flow in the adjacerftoodplain. Absence
of residual bed material exposed anywhere except in bottom of pools.

Bedload material not found consistently in stream cross aveations with
some evidence of residual material exposed or very near the surface in

Moderate cross ovetocations. Evidence of out of bank flow very hard to identify (few
or no trash lines over top of bank).
Little or no bedload found in stream cross over locations. Large areas @
High residual material exposed in the streambed. Trash lines primarilyrehfi

to upper portion of the bank with no evidence of out of bank flow excep
on rare occasions of very large storm events.

Table A36. Degree of streambed erosion along assessed stream reaches in the watershed

Stream Length | Lowstreambed erosion| Moderate streambed erosion High streambed erosior]
Assessed (miles miles % miles % miles %
Total 2.0 0.87 0.76 0.34
Average 44% 38% 17%
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Figure A34. Streambed erosion conditions noted in the Lower S@veek watershed
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Ephemeral/Gull§rosion

The lllinois Department of Agriculture’s padic Soil Conservation Transect Survey gathers information
about conservation tillage practices in the state. Its measure of eph&neension indicates the extent

of gully erosion by county, asirveyors identify fields in which ephemeral or gully evndias occurred

or is likely to occur in areas of concentrated surface water flow. According t0th5 Transect Survey,
Clinton and St. Clair Counties have low ephemeral erosion (0% and 3%tikedpg while Madison
County has a higher than state average (12.6%)0845% (Table A.37

Table A37. Percent and number of fields with indicated ephemeral/gully erosion by county as 01’2015.

County Ephemeral/gully erosion sites reported Total stes checked
Percentagg%) Number
Clinton 0 3 706
Madison 45 162 364
St. Clair 3 9 310
Total 192 1173
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HeartLands Conservancy lookedhatial photographs of the watershed attte National Hydrography
Datasetto identify detention and retention basins. A detentiondirais a low lying area that is designed
to temporarily hold water while slowly draining to another location. A rei@mipond is designed to

hold a specific amourdf water indefinitely, usually leading to another location when the waterlleve
exceeds the design capacity

A point wascreatedfor eachbasinlocated500 feet or less fronagroupof 4 or more buildings. Thisvas
in orderto avoidclassifyinghaturalpondsasdetentionbasins. Wittsignificantdevelopedareanearthe
basinthere wasahigherlikelihoodthat the basinhadbeenengineerecr alteredby manin someway.
It shouldbe notedthat detentionandretention basinson agriculturallandare verycommon but they
werenot includedin thisinventory,partly becausehe AgriculturalConservatiorPlanning=ramewaork
(ACPR)sedto identify BMPsalsoidentifieslikely detentionlocations.

The basin conditions noted were tpeesenceof standingwater, the numberof visibleinlets/outlets,
whetherthe basinwas“on-line” (on astreamor at the start of astream) or “off-line” (outsidethe
waterway),the type of material or vegetation on theideslopeswhetherthe basinwasalreadyin the
National HydrographyDatasetandthe accessibilityf the basinfrom nearbyroadsor publicland.

Three hundred and ninetfour (394 detentionor retention basinswvere identifiedin the watershed with
the majority clustered in the more populated areas on the western gitiableA.38, FigureA.35. Most
of the basingdentifiedhavewater in them (97%) however, it wasmucheasierto identify basins
containingwaterthan dry basins,sowet basinanaybe overrepresentedSixtyone percent (6%)of the
basinswere alreadyin the NationalHydrographyDatasetas“Lake/Pondperennial”. Turfisthe most
commonvegetationon the sideslopesof the basins presentin 84%of the basingdentified. Treesare
presenton the slopes of 49% of the basjmsmdriprap (large rock)spresenton the slopes 013%of the
basins
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Table A38. Number of detention and retention basins identified in each HUC14 in the Lower Silver Creek
watershed

No. of basins
HUC14 identified

07140204050701 21
07140204050702 12
07140204050801 7
07140204050802 6
07140204050803 8
07140204050804 9
07140204050805 12
07140204050903 3
07140204050904 44
07140204050905 24
07140204051001 5
07140204051002 15
07140204051003 15
07140204051101 37
07140204051102 2
07140204051103 42
07140204051104 27
07140204051201 5
07140204051202 11
07140204051203 24
07140204051204 56
07140204051205 9
Total 394
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Figure A35. Location of detention and retention basidentified by assessment of 2012 aerial imagery provided by
EastWestGateway Council of Governments.
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A flood is defined by FEMA as a general or temporary condition where tworerances of normally
dry land or two or more properties are inundated by:

x overflow of inland otidal waters;

X unusual and rapid accumulation or runoff of surface waters from any source;

X mudflows; or

X a sudden collapse or subsidence of shoreline land.
The severity of floods are determined by a number of factors, includinagt@phy, ground cover,
predpitation and weather patterns, recent soil moisture, the presence of steeand other
waterbodies, as well as a location’s relationship to the watershed. Floodsacese utility damage and
outages, infrastructure damage, structural damage, crop loss, decreaseddhres, loss of life, and
impediments to travel, including emergency access.

Two main types of flooding affect the Lower Silver Creek watershed: flaslinigpadd general flooding.
Aflash floodis a rapid rise of water along a stream or lying 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 there is often little or no warning,tand becase of their
capaciy for damage Vulnerabilityto flash flooding changes most often with a change in land use. As
impervious surface area increases, the risk of flash flooding increases, as ramoamdelt can no
longer infiltrate the ground and flow quickly downstream.

General flooding can be broken down into two categories: riverine flooding adtbshor overland
flooding Ariverine floodis the gradual rise of water in a river, stream, lake, or other waterway that
results in the waterway overflowing its banks. Tigjse of flooding generally occurs when storm
systems remain in the area for extended periods of time, when wintepdng rains combine with
melting snow to create higher flows, or when obstructions such garnugyblock normal water flow.

A shallowor overland floods the pooling of water outside of a defined river or stream, for example, in
sheet flow or ponding. An overland flood generally occurs when rainfall cotbecsaturated or frozen
ground. When surface runoff cannot find a channel, it rfl@w out over a large area at a somewhat
uniform depth in sheet flow, or collect in depressions and-lgiwg areas, creating a ponding effect.

Vulnerability to riverine flooding in thFIPmember communities is low as long as existing floodplain
ordinances are enforced. Floodplain ordinances are the major mechanism for egsaginnew
structures either are not built in floegdrone areas or are elevated or protected from floodwaters to
severely limit their potential flood damage.

The general definitio of afloodplainis any land area susceptible to being inundated or flablig
water from any source (such as a stream). A regulatory or base floodplain iscla$irthe land area
that is covered by the floodwaters of the base flood. This land aredject to a 1% chance of @iding
in anygiven year:* For the following sections, the regulatory definition of a floodplain will sedu

In the Lower Silver Creek watershé®.7% ofthe land (24,472acres) is designated asgulatoryflood
plain(Figure A.3B
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Figure A36. FEMAdesignatedLO0-yearfloodplain in the watersheftlata not found for Clinton County outside the
watershed)
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FEMA defines a repetitive loss structureoag covered by flood insurance under the NFIP which has
suffered flood damage on two occasions during ay&8r period that ends on the date of the second
loss, in which the cost to repair the flood damage is at least 25% of theemakie of the structure at
the time of each flood loss.

In the unincorporated area of St. Clair County, there are eight repetitigepiaperties, which have
claimed payments of over $82,000. The exact locatidthese properties are kept on file with FEMA
and are not eligible for publication. There are no repetitive loss structuresvétty of the
municipalities in the watershed. A breakdown of buildiagsl number of losses by municipalare
shown below in Table A.39

Table A39. Repetitive loss information for Slair County”

Buildings | Losses| Total Claim Amount
Unincorporated St. Clair Coun| 8 19 $82,390.04

For the unincorporated area of St. Clair County, the data provided by FEMA maludeeas within the
county, not just those in the watershed boundary.

Some structures are particularly vulnerable to floods and require speciagiion to protect
vulnerable populations and public health. FEMA recognizes these critical facildiestwo categories:

1. At-risk essential facilities: Facilities that are vital to flood response activitiestimal to the
health and safety of the public before, during, and after a flood, such as a &lpgpitergency
operations center, electric substation, police station, fire stationsimg home, school, vehicle
and equipment storage facility, or shelter.

2. Atrisk critical facilities: Facilitigbat, if flooded, would make the flood's impacts much wgrse
such as a hazardous materials facility, power generation facility, water utilityastewater
treatment plant.

St. Clair County has 230 critical facilities, including care facilities, Emergencyi@hseCanters, fire
stations, police stations, and schooégveral of which arim the watershed® It is not known how many
of these facilities are located in the floodplain.

Several meetings were held with municipalities and other stakeholdens frogust 2016 to April 2017.
An Open House in February 2017 dr@sattendees. Meeting attendees were invited to identify
flooding locations vthin the watershedFigure A.3Y. They looked at maps which included roads,
municipalities, structures and FEMA floodplains to identify locationstymtally flood, either by a
point or area designation. This input was then digitized cGA®.
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Figure A37. Floodinglocations identified at stakeholder meetings for the Lower Silver Creek Watershed Plan.
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Clinton, Madison, and St. Clair counties have experienced flash floods amgerifl@ods, which are
discussed in their cauywide hazard mitigation plans. St. Clair County has received Federal degdste
for 14 declared disasters since 1969, 13 of which have been from eilogliriy and/or torrential rain.
Madison County has had 11 federally declared disasters since 498%yhich have been due, at least in
part to flooding>*

Several road overtopping locations were identified at stakeholder mgefirhese include overtopping
of State Routes 4, 13, 158, and 177, and U.S. Highwayrs@.r8ad floodingestricts or eliminates
access to residences while the flooding lasts (as identified by the Citpafidn and the City of
Belleville). Flooding has restricted access to the Village of Summerfieldeildge of Mascoutah
when roads on eithesideof the municipalities have flooded.

All three counties in the project area have identified flooding as a major haz#néir County Hazard
Mitigation Plans. Clinton County has experienced 15 floods from-2093, andSt. Clair County has
received Federal aid for 14 declared disasters from 1969 until the pubticatitheir countywide hazard
mitigation plan. Of the 14 disasters in St. Clair County, 12 of those bavedioe, at least in part, to
flooding (Tale A.40Q.

The greatest risk for flooding in the Lower Silver Creek watershed is in thg apdrsummer. The most
likely month for flash floods in St. Clair County is May, and the most likelshrfar general floods is
April.

Table A40. Occurrences of floanlg in the three counties in the project area.

Clinton County| Madison County| St. Clair County
(19932010) (19932012) (19932008)

Number of General Floods Report 2 16 (19732012) 7
Number of Flash Floods Reported 13 23 24
Total Number of FloodReported 15 >23 36

In lllinois, flooding causes an average of four deaths per year. Historicallyrtiieenof injuries and
deaths from flooding in the three counties in the watershed lbeen very low. No injuries deaths
were reported as a result of any of the recorded floods in Madison or St. Qlaitie®. However, risk
persists as there is often little to no warning for flash flood events.

The major cause of death during floods is drowning with nearlydfalll flash flood deaths occurring as
vehicles are swept downstream. According to FEMA, six inches ofwiditezach the bottom of most
passenger cars, causing loss of control and potential stalling, a foot of wattoatithany vehicles, and
two feet of rushing water will carry away most vehicles, including SUVs ang prokks. The United
States Geologic Survey (USGS) reports that 1 foot of water typically ed@npebnds of lateral force on
a vehicle. Local emergency services had to repagsengers from cars that drove into floodwaters in
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neighboring Madison County in December 2015. Floodwaters also damadways, bridges, and other
transportation structures, affecting mobility including evacuation routes.

Floodwaters not only posearmthrough the volume of water transported but also in the potential
contaminants in the water. Biological and chemical contaminants in floodwkstepase a risk to

public health and safetyVastewater treatment plants are often located either in or nflaodplains,

and high water events can allow for untreated sewage to mix with st@temand be transported onto
streets, yads, parks, and into building$.left untreated, these locations can serve as breeding grounds
for bacteria and other diseassausng agents. If underground utilities are disrupted by floodrndsge
gasoline, oil and other contaminants can ghadlute floodwaters.In rural areas, agricultural chemicals
maybe foundin highconcentrations in flood watefOnce floodwaters recede, mo&hd mildew can

pose health risks to young children, the elderly and those with asthmadlergies.

Flooding has caused an estimated $257 million per year in damages acrosssitio®i$983, making it
the single most financiallgamaghg natural hazard in the stat8tructural damage to property accounts
for a large portion of these financial damages. Floods can also cause a reductiwitultural,
commercial and industrial productivignd tourism.

TheNFIPwas created by Congress in 1968 through the National Fieadnce Act. Communities
participating in the NFIP agree to adopt a floodplain management ordinance toedhhod risks to

new construction in @ecial Flood Hazard Aas (SFHAwhich are subject toaundation by the “base
flood,” also knowras the “1 percent chance floodfie “100-year flood” or “regulatory flood” as
designated on Flood Insurance Rate Maps (FIRMs). Imyeéhie NFIP makes flood insurance available
within the community as a financial protection against flood losses. Four pest&hS. households in
22,000 communities participated in the NFIR0E2010. The NFIP is managed within BHEMA's
Mitigation Division.

In the watershed, eight municipalities participate in the NHi&bleA.41). Clinton County, St. Clair
County, and Madison Countysa participate in the program, so unincorporated portions of the county
that are within a FEMA designated SFHA are also eligible for flood insurance.

Table A41. Communities in the Lower Silver Creek watershed enrolled in the NFIP

Community Initial FIRV Effective FIRM Date
Belleville 11/19/1980 11/05/2003
Fairview Heights 06/03/1978 11/05/2003
Freeburg 01/18/1980 11/05/2003
Lebanon 07/02/1981 11/05/2003
Mascoutah 06/15/1981 11/05/2003
O’Fallon 10/15/1982 11/05/2003
Shiloh 11/05/2003 11/05/2003
Summerfield 08/10/1979 11/05/2003
Unincorporated St. Clair County 11/05/2003 11/05/2003
Unincorporated Madison Count| 04/15/1982 04/15/1982
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St. Clair County and its communities have 1,567 policies in effect coveen§200 million in assets.
Thecommunities of O’Fallon and Belleville have the most policies in effedt mwiunicipalities the
watershed>° Table A.43jives a breakdown of the policies in the watershed, including the entirety of
municipalities wholly or partially within the watershed.

Terms included in Table4® are defined below:

x Policies In ForcePolicies in force on the "as of" date of the report
X Insurance In ForceThe coverage amount for policies in force
X Closed lossed.osses that have been paid

Table A42. NFIP policies ieffect in theLower Silve€Creek watersha as of 2016°

No. of
olicies Total Closed Closed
Municipality p Open losses without Total payments
in-force losses losses avment
(2/28/17) pay
Belleville 60 181 160 0 21 $ 6,923,64(
Fairview Heights 21 4 0 5 $ 9,711
Freeburg X 2 0 0 $ 15,958
Lebanon 5 3 2 0 1 $ 41,794
Mascoutah 34 4 0 0 $ 10,875
O’Fallon 68 14 8 0 6 $ 305,209
Shiloh 38 0 0 1 $ -
Summerfield 3 2 0 0 $ 18,714
St. _Clalr County 429 X X X X X
(unincorporated)
Total 651 216 182 0 34 $ 7,325,896

X = no data
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The Lower Silver Creek watershisdhe hydrologic lower half of the Silver Creek watershed and as such,
it shares most of the same water quality problems identified for the UppeerSilkeek watershed.The
Upper Silver Creek Watershed Resourogemtory completed in 2015 identifiecediments,

phosphorus, and nitrogen as the primary parameters affectingematiality in the watershed. Those
same impairments have been identified for parts of the Lower Silver Creekshat including the East
Branch of Little Silver Creek (HUC 0714@808) and Loop Creek (071402040511). For the most part,
land use in the Lower Silver Creek watershed is devoted to cultivatedilbgréc especially the
production of corn and soybeans. Developed land aceofort21% of the watershed. However, at the
smaller HUC14 level, there are sections of the watershed on the eastern stdaar@lmost entirely
agricultural (>80%), whereas some of the HUC14s on the northwestierau® highly urbanized (>40%).
Urban watersheds are typically characterized Whygh proportion of impervious surfaces and storm
water drains that rapidly convey rainfall into local streams.

UnderSection305(b)of the CleanwWater Act, IEPAnustsubmitto the USEPAbiennial report of the
guality of the state’ssurfaceandgroundwaterresourcesThereport, calledthe lllinois IntegratedWater
QualityReportand Section303(d)List,mustdescribehow lllinciswatersmeetor fail to meetwater
guality standardsappropriatefor certain“DesignatedJses’assignedo them.

Thereare sevenDesignatedJses of streamis lllinois,of whichtwo havebeenexamined irstreamsin

the watershed AquaticLifeand AestheticQuality. The Aquatic Life designated use represents the
waterway'’s ability to support fish and aquati@acro invertebratesThe Aesthetic Quality designated use
represents a watershed free from impairments such as: sludg&inodeposits, floatinglebris, visible

oil, odor, etc When a designatedsecannotbe met, awaterbodyis determinedto beimpaired andIEPA
mustlist the potential causesandsourcedor impairmentin the 303(d)impairedwaterslist. Asof the

2016 lllinoisIntegratedWaterQualityReport three streams in the Lower Silver Creek watershed are
impaired— Ogles Creek, Loop Creek, arttle Silver CreelTableA.44 andFigure A.8).

Causes of impairments in streams in the Lower Silver Creek watersheaihanged over time (Table
A43). In 2006, there were five causes: dissolved oxygen, total phosphegdimentation/siltation,
nitrogen, and alteration in streasside or littoral vegetative covers. In 2016, the number of causes had
decreased to three: dissolved oxygen, total phosphorud, sedimentation/siltation. Total phosphorus
and sedimentation have been consistent impairmentsrae last 10 years.

Table A.43. Impairments fgtreams irthe Lower Silver Creek watershed between 2006 and.2016

Impairment
Alteration in
Year | _. Total Sedimentation/| | . streamside
Dissolved Oxygen (DO)Phosphorus (P) Siltation Nitrogen or littoral
vegetative covers
2016 X X X
2014 X X X
2012 X X X
2010 X X
2008 X X
2006 X X X X X
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Table A44. lllinois EPA Designated Uses and Impairments for stream reached owtbeSilve€Creek watershed?016

Name Ci?tel%sment (Sr:i)e Bzzl(g;]igjesse f Use Attainment Impaired? Cause of Impairment| Source of Impairment
Ash Creek IL_ODEB 5.92 | Not assessed | Not assessed n/a n/a n/a
East Branch
Little Silver | IL_ODGA 6.8 | Not assessed | Not assessed n/a n/a n/a
Creek
Engle Creek | IL_ODFA 7.18 | Not assessed | Not assessed n/a n/a n/a
Hazel Creek | IL_ODEA 5.94 | Not assessed | Not assessed n/a n/a n/a
Hagemann IL_ODO 3.72 | Not assessed | Not assessed n/a n/a n/a
Branch —
Heberers IL_ODC 4.62 | Not assessed | Not assessed n/a n/a n/a
Branch
Hog River IL_ODD 3.14 | Not assessed | Not assessed n/a n/a n/a
Jacks Run IL_ODB 5.15 | Not assessed | Not assessed n/a n/a n/a
L . Oxygen, Dissolved,;
Little Silver IL_oD@1 15.7 ﬁg:tahtleiitlfe’ Ei(f)et)?llijﬁlrl);rstlsgp(ﬁr(tqi.r\g Yes Pho§phoru§ (Tot.al);. Crolp production (crop land or dry land);
Creek 1 . . Sedimentation/Siltati| Agriculture
Quality (Ae. Quality) on
2.3 | Aquatic Life Not supporting Yes Phosphorus (Total) 8£f:nmrziglgf/ns1?0(jr$;:3vc;r;z/destablIlzatlon,
IL_ODH.NA1
Streambank modifications/destabilization;
Loop Creek 1.23 | Aquatic Life Not supporting Yes Phosphorus (Total) | Municipal point source discharges; Urban
IL_ODH.NC1 runoff/Storm sewers
Aquatic Life, Phosphorus (Total); | Streambank modifications/destabilization;
8.33 | Aesthetic Not supporting Yes Sedimentation/Siltati| Municipal point source discharges; Urbarn
IL_ODHNC3 Quality on runoff/Storm sewers
Streambankmodifications/destabilization;
0.82 | Aquatic Life Not supporting Yes Phosphorus (Total) ngfé‘:iilnpg?c:;?aur:geo?Ic?r(;/hg rrg];de)s;,UCr Lc;al
Ogles Creek | IL_ODICE-C1 runoff/Storm sewers
IL_ODICE-C2 2.56 | Aquatic Life Fully supporting No n/a n/a
IL_ODICE-C3 6.42 | Aquatic Life Fully supporting No n/a n/a
IL_ODICEP1 1.76 | Aquatic Life Not supporting Yes Cause Unknown No source identified
. 336 Aquatic.Life, _
Silver Creek | IL_ODGA '5 Aesthetic Fully Supporting No n/a n/a
Quality
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Figure A38. Impaired waters in the Lower Silv@reek watershed (201&6PA303(d) List).
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The primary source of water quality data for the Lower Silver Creek watershetheviigater Quality
Data Portal. The data was collected at the USGS Gage 05594800 on theemeawh Stlver Creek near
Freeburg, lllinois38°24'22",-89°52'26"). The drainage area for this monitoring siteludes most of the
Lower Silver Creek watershed plus 100% of the Upper Silver Creek wdtarghéhe East Fork Silver
Creek watershedTherefore, the data from this site provides a good overview of the oveiatls of
water quality in theentire Silver Creek watershed'he data set consists of 384 records and covers the
period from 10/10/1974 to 5/7/1997 (22 years, 209 days). The gaghwe dataset (i.e., time between
sample collection) ranged from <1 day to 307 days, with a median gap afy&5Three agencies
collected the samples includingPAthe USGS\tlanta Central Laboratory, GNSG$AL and the
USGS lllinois Water Sciete CenteUSGSILWC). In addition to water quality data, the USGS has a
complete record of daily discharge at this USGS gage dating from 1970 totpiagen

Another source of data is the water quality testing conducted as a requirenfahte St. ClaiCounty
NPDES permieffective March 1, 2016. The permit requires MS4 permitserving populations under
25,000 to conduct visual assessments of water quality. For permiste®éng populations over 25,000
persons, quarterly laboratory testing of stonvater discharge is required. St. Clair County, the City of
O’Fallon, O'Fallon Township, and Caseyville Townsinigdal together to share sampling costs and
data. The partnership began sampling stormwater in the first quarter of ZDi& samples were tesd
for fecal coliform, oil & grease, Total Nitrogen, Total Phosphorous, TatpéBded Solids, and
chloride. The partnership identified two locations for sampling each quaritkinvd8 hours of a ¥4 inch
or greater rainfall event in a 2dour period>’ Thetwo sampling locations for the reporting year are:

1. Ogles Creek at Old Collinsville Rd (northeast side of crdBklpstream Approximate
coordinates 89° 57’ 58.19” W 38° 35’ 49.50” N

2. Ogles Creek at Scott Troy Rd (northeast side of crelEkDownstreen Approximate
coordinates 89° 52’ 28.29” W 38° 38’ 59.50” N

Furtherdatais gathered by lllinois RiverWatch volunteers at five sites in the waterbbhdeen 1996
and 2013 (Table A.4%igure A.9). RiverWatch volunteers are trained and tested in gattgedata on
various metrics of water quality through the RiverWatch program. The loegkehof this program is
hosted at the National Great Rivers Research and Education Center (NGREAESCAIton. Data
collected by RiverWatch volunteers in the watershed includes stream widthage stream velocity
and discharge, water appearance, air and water temperature, turbigéycentalgal coverage,
channelization, and the presence of macroinvertebrates.

TableA.45 Location, date and number of volunteetfRaverWatch sampling sites in thewer Silve€reek watershed

Stream Sampled ga-lr:;é S('j Years sampled

Engle Creek 17 19962004, 20062011, and 2013

Kellers Creek 5 19961999 and 2001

Loop Creek 6 1997, 2002004
Loop Creek tributary 1 1997

Ogles Creek 5 19961999 and 2001
Ogles Creek tributary 4 19961998 and 2001

Rock Spring 4 19961999

Silver Creek 1 2009
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Figure A39. Locations sampled by lllinois RiverWatch volunteers ihdleer Silve€Creek watershedl0952016)
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Daily Mean DischargeThe mean daily discharge for the Lower Silver Creek measured at USGS gage
05594800 ranged from 0 to 994G/#ec. with a median value of 87/ec and an average of 387/ftec
(TableA.43. The corresponding gage heights randen O to 26 ft with a median value of 1.7 ft and

an average of 3.0 ft. Occasionally extreme discharge events skewed at@ragds the higher values.
The discharge data demonstrated that flow through the Lo®irer Creek was usually subdued and not
likely to cause serious flooding or streambank erosion. Althouglexthaet division between baseflow
(fair weather flow) and stormflow is impossible to pinpoint, the 80th percentilae of 447 f/sec was
chosen for the purpose of identifying under witatnditions water, sediments, and nutrients were
transported through the watershed from 10/01/1970 thrgli 04/30/2017. The 8bpercentile means
13,610days during that period had flows below 44%dec and3,404days had flows above that value
(TableA.44). The total cumulative flow for that period wd$.026km?® of water of which3.100(19%)
occurred during baseflow arnt.926(81%) during stormflow. Clearly, most of the water and associated
sediments and nutrients were transferred during high to extrémdrological events.

Trends in DischargeA simple linear regression of discharge versus time (Fiy4@® showed that there
was a no significant trend in the mean daily discharge vaf#(@028). However, it is worth noting
that since 1994, aeriod of 22 years, there have been 6 mean daily discharge values greate8@60
ft%/sec, whereas from 1970 to 1994, a period of 24 years, there were onlgvents. It is possible that
there is the beginning of a trend towards more frequent extrensekarge events, and this would be
consistent with the predicted impacts of global climate change on rainfakpett Additional
monitoring will be needed to determine whether or notishtrend continues into the future, but should
extreme rainfall andunoff events become more common in the Lower Silver Creek watershedl, liewi
important to implement landscape management practices that promote riafitin of precipitation and
detain water on the landscape so that extreme discharge events will bienimed.

Annual Peak Discharg&he USGS also records the single highest annual discharge event each year.
Those values are plotted FigureA.41 for both the Upper Silver Creek (Gage 05594450) and Lower
Silver Creek (Gage 05564800). These values represent actual discharge astpecific point in time,

so they are relevant to specific watershed events such as runoff, flgpdind erosion (overland and
streambank). Although there was no obvious trend in Daily Mean Disfarghe Lower Silver €ek

as discussed in the previous paragraph, the Annual Peak Discharge for #reSilver Creek exhibited a
general increase over time #0.1056) whereas the Upper Silver Creek did not. The Lower Silver Creek
has a larger drainage area than the Upper Silver Creek, so it is more likely reflect rainfafi@ihd
conditions occurring throughout the watershed. Consistent with daian discharge values, the
largest peak discharge events for the Lower Silver Creek have ocsimoed1990 (red circles iigkre
A.40 and this is further evidence that runoff events in the Silver Creek watersheslliecome more
extreme in more recent years. It's worth noting that the most extreme pesthdrge for the Upper
Silver Creek Watershed occurred in 2015.
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Table A.8. Percentile distribution of discharge and gage height data from The USGS gage 05594800 oeé&klver Cr
near Freeburg, lllinois.

Percentile Disscharge Gage Ht. Disscharge
(ft*/sec) (ft.) (m“/day)
Min. Discharge 0 -0.17 -
25th Percentile 25 0.8 60,819
Median 87 1.7 211,651
75th Percentile 297 3.7 722,534
80th Percentile 447 4.8 1,087,450
99th Percentile 4,400 15.9 10,704,209
Max. Discharge 9,940 26 24,181,782
Average 387 3.0 941,909

Table A.Z. Apportionment of Silver Creek streamflow between baseflow and storm flow from 19707tasifg
an 80 percentile threshold.

Flow Type Days Percent | Volume | Percent
Baseflow (kr) 13,610 80% 3.100 19
StormFlow (kr) 3,404 20% 12.926 81
Total Flow (krf) 17,014 100% 16.026 100

FigureA40. Mean daily discharge measured on Lower Silver Creek at USGS gage 05564800 between 197(
2016.
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Figure A.41 Comparison of Annual Peak streamflows Upper Silver Creek and Lower Silver Creek megsyesc
05594450 and 05594800, respectively. Red circles represent the five highest peak disch#rgdsfver Silver
Creek vatershed.

Annual peak streamflow in the watershed shows an increasing trend with tinior to 1990, (i.e., 1970
to 1989), there were no peak streamflows exceeding 10,000 cfs. Inagbytrom 1990 to 2016, there
were six peak streamflows exceeding 10,000 cfd,tha highest and third highest peak flows were
recorded in 2016 and 2015, respectivdhcreasing magnitdes and frequency of stormflois

consistent with the impacts of climate change and it is reasonable wigirthat frequent, large
stormflow eventswill continue or increase in the future.
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Total suspended solids (TSS) at the USGS gage 05594800 were prinzesuigechby the IEPA from
1978 to 1997 at intervals ranging from a few weeks to a few months. Bes#3 samples, sediment
loads ranged from 4 to 2,580 mg/L with a median value of 63 ifiglhle A49). Suspended sediments
primarily consist of smaller sized silt and clay particles that require less emergmain suspended
whereas coarser sand particles settle to the bottohthe water column and are primarily suspended
during periods of high flow velocity. Five suspended samples were atiatydetermine the particle
sizedistribution (Table A51) andthe results showed that 99% of the suspended sediment sample was
<62.5umin diameter. Particles smaller than 62.5um correspond to the silt and clayofaaitthe soil,
which tends to be the most easily eroded fraction of topsoil. A nleoeough analysis of one
suspended sediment sample showed that 56% of the sudg@sediment concentration was due to
claysized particles (<2um). The suspended sediment content in Silver Creék idéacts the
predominant silt loam and silty clay loam textures ofstiroughout the watershed.

A graph of discharge versus suspended solids revealed multiple points fegpetiod from 1981 to

1988 that seem inconsistent with the overall trend ofreesed suspended sediment concentration with
discharggFigire A.42). A closer examination of thesritlying points reveals that for those samples,
the concentrations of certain trace and heavy metal constituents in thetergd fraction were

elevated (barium, cobalt, copper, chromium, manganese, strontiumyedsethe alkali and alkali earth
metals vere reduced (Ca, Mg, Na) as were some of the anions (chlbarbn). This suggests that there
were activities in the watershed that sometimes released sediments with elevatextotvations of

trace and heavy metals, pos@ldome type of mining operationin some instances, the high suspended
sediment concentration also corresponded to fecal coliform concéintia that were above the 75
percentile, which suggests that the elevated TSS, heavy metals, adb&eteria originated with a
waste water treatment facility.

FigureA.42 Relationship between total suspended sediments and discharge for the Lower Silver Creek. Red points
represent extreme values that were not included in the regression correlation.
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Additional Total Suspended Solids data was collected from two samplegest Creek as a requirement

of the NPDES permit for St. Clair County MS4. The laboratory received tplesamMarch 2017 which
had the following measurements (Tablet8). >

Table A48. Total Suspended Solids data from Ogles Creek sampled in March 2017 for St. Clair County MS4 group
under NPDES permit requirements.

Parameter Location Result Units Collection date
Total Suspended Upstream 10 mg/L 3/1/2017
Solids Downstream 217 mg/L 3/1/2017
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TableA.49 Descriptive statistical summary of standard water quality parameters measured in samples colbectS8dvier Creek adjacent to the USGS gage
05594800 between 1974 and 1997 by the USGS lllinois Water Science Center aB@#he IL

Parameter Units n Min 25" % Median | 75" % Max
Standard measurements

Temperature (Water) C 265 0.0 6.5 14.0 22.0 31.5
pH 176 6.30 7.18 7.40 7.63 8.90
Specific Conductance puS/cm 277 63 343 564 690 1,150
Chemical Oxygen Demaf@OD) mg/L 141 0 22 27 33 180
Dissolved Oxygen mg/L 165 3.4 6.2 7.8 10.9 16.0
Turbidity NTU 124 14 6.9 18.5 373 380
Total Hardness (as CagO mg/L 123 71 160 240 280 350
Total Dissolved Solids mg/L 116 62 218 362 426 965
Total Suspended SoligESS) mg/L 163 4 33 63 124 2,580
Loss on ignition of suspended solids mg/L 162 1 5 9 18 180
Suspended solids remaining after ignition mg/L 162 3 27 52 100 2,410
Suspended Sediment Concentrati@sC) mg/L 5 45 103 151 401 3,180
Suspended Sediment Concentration tons/day 5 0.97 5 758 1,650 10,500

TableA.5Q Statistical summary of nutrients and nutrieelated parameters measured in samples collected from Silver Creek adjacent to the USGS gage
05594450 between 1972 and 2011 by the Illinois Water Science Center and the IEPA.

Characteristic Units n Min 25" % | Median 75" % Max
Nutrients and Bacteria

[NO3+NO2N, unfiltered mg/L 165 0.1 1.3 1.7 2.4 13.0
[NO3+NO2N, filtered mg/L 126 0.1 1.4 1.8 2.1 5.8
NH3N, unfiltered mg/L 163 0.00 0.10 0.14 0.32 1.20
Organic nitrogenunfiltered mg/L 5 1.00 1.20 1.20 1.40 2.90
Total nitrogenunfiltered mg/L 5 2.20 2.50 3.20 3.40 5.20
Phosphorus unfiltered mg/L 114 0.13 0.39 0.55 0.78 3.30
Phosphorusfiltered mg/L 113 0.07 0.20 0.29 0.50 1.70
Fecal coliform cfu/200mL 147 1 40 200 620 46,000
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Table A51. Particle size analysis of total suspended sediments isolated from SilveiNoteekat for single measurements, no percentile distribution analysis
is possible (Not Applicable).

Parameter Units n Min 25"% | Median | 75" % Max

or single

value

Sediment Particle Size Distribution
Suspended sediment, sieve diameter, <62.5 pm % 5 99 99 99 100 100
Suspended sediment, diameter ,<62.5 um % 1 99
Suspended sediment, diameter , <16 pm % 1 Not 70 Not
Suspended sediment, diameter , <4 um % 1 Applicable 62 Applicable
Suspended sediment, diameter , <2 pm % 1 56
Sediment Texture
Sand % 1 1
Medium to course silts % 1 Not 29 Not
fine silts % 1 Applicable 8 Applicable
very fine silts % 1 6
clay % 1 56
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Nutrients and Bacteria

Nitrogen

The data set includefive types of nitrogervalues (Tablé.46, buttwo of those types consisted of only
five records. The bulk of the data was kis-Nin unfiltered samples anfNO;+NGQ,]-N in unfiltered
and filteredsamples The median NEN concentration was 0.1 mg/L which is well below the general
use water standaraf 15 mg/L. The mediaND;+NG,]-N concentrations were 1.7 and 1.8 mg/L in
unfiltered and filtered samples, respectively, which is below the drinking water srahof 10 mg/L.
Maximum values for these constituents were also mostly below the standaits. Therefore, nitrogen
pollution in the Lower Silver Creek watershed did not seem to be a conpneblem between 1979 and
1997 when this data was collected. Elevated nitrate concentratio rivers and streams are typically
associated with tile drainage of agricultural fields, but that practice is not widadpn the Lower Silver
Creek watershed.

Additional Total Nitrogen data was collected from two samples at Ogles Creekasrament of the
NPDES permit for St. Clair County MS4. The laboratory received two samilarch 2017 which had
the following measurements (Table58). *°

Table A52. Total Nitrogen data from Ogles Creek sampled in March 2017 for St. Clair County MS4 group under
NPDES permit requirements.

Parameter Location Result Units Collection date
Total Nitrogen Upstream 0.78 mg/L 3/1/2017
Downstream 6.07 mg/L 3/1/2017
Phosphorus

Total P in unfiltered samples ranged fr@i to 3.3 mg/L with a median value of 0.6 mg/L. The general
use water quality standard &05 mgLin any reservoir or lake with a surface area of 8.1 hectares (20
acres) or more, or in any streamtae point where it enters any such reservoir or lakéherefore,
phosphorus appears to have exceeded that limit every time samples weretedllgetween 1982 and
1997. Trends in soluble P concentrations (filtered samples) mirtbiese for total P (uritered

samples). Dissolved P accounted for 10 to 93% of the total P frabtibmwas generally between 50 to
73% of total P. In general, soluble P accounted for a larger fraction of tatdab® discharge rates in
Silver Creek, but accounted for less of total P as discharge increasedle $otapresents the fraction
that is immediately bioavailable to aquatic organisms and can lead to algal bloorasagrthin
environmental conditions (i.e., low turbidity, slow stream velocity, afdm temperatures).

Additional Total Phosphorus data was collected from two samples at Ogldsd3raaequirement of
the NPDES permit for St. Clair County MS4. The laboratory receivednptesan March 2017 which
had the following measurements (Tablé3). *°

Tabk A.53 Fecal coliform data from Ogles Creek sampled in March 2017 for St. Clair County MS4 group under
NPDES permit requirements.

Parameter Location Result Units Collection date
Total Phosphorus (a] Upstream 0.108 mg/L 3/1/2017
P) Downstream 0.735 mg/L 3/1/2017
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Fecal coliform concentrations weneeasured 147 times between 3/79 and 5/787 FigureA.43).
Values ranged widely frorhto 46,000 cfu/100mL, but the median value of 200 cfuft@Oindicated
that half of the measurements exceeded the lllinois limit of 200 cfu/10Baded on a geometric mean
calculated for 5 samples collected over addy period Title 35, Qubtitle C, Chapter |, Sect 302.209.
The data used for this report did not meet the temporal criteria for calculatiggametric mean, but it
demonstrates that fecal coliform concentrations tend to by elevated amedgrotential problem in the
watershed.

The intervabetween sample collection was not always consistent, but during this 18ogsand, each
month was represented by a similar number of samph@sgnging fronm = 7 to 16. This made it
possible to calculate a pseudo geometric mean for each moftheyear FigureA.43). Representation
of the data in this way shows that fecal coliform bacteria follow a seasonal trendveithighest
populations occurring during the warmer months of the yeAtthough more recent data is not
available, it was clear that from 1979 to 1997, bacterial contamination was &irggproblem in the
Silver Creek watershed. The source of the bacteria is uncertain, but aséeas of it is probably
attributable to livestock operations (cattle, dairy, and hogs) withinvitagershed.

FigureA.43 Geometric mean of fecal coliform concentrations measured within the same month on different years
§ h "~ P P 1AfA0606il (E}u id6d S} i660X ZHGVEZ o@D vR-XE P }(

Additional fecal coliform data was collected from two samples at Ogles Creek adrameznt of the

NPDES permit for St. Clair County MS4. The laboratory received two samilarch 2017 which had
the following measurements (Table54). ®*
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Table A54. Fecal coliform data from Ogles Creek sampled in March 2017 for St. Clair County MS4 group under

NPDES permit requirements.

Parameter Location Result Units Collection date
Fecal Coliform Upstream 1,100 CFL/100ml 3/1/2017
Downstream 3,800 CFL/100ml 3/1/2017

Metals, metalloids, and anions (Tal#ié&5): Concentrations of earth metals in water samples collected
at USGS Gage 05594800 were unremarkable in terms of their magnitude anditigsiribnd reflect

the predominant soitypes throughout the watershed. In most cases, samples were analyzbdtfor
soluble (filtered) and total recoverable (unfiltered) concentrations. Disgbfractions of the alkali (Na,
K) and alkali earth metals (Ca, Mg) were generally 84 to 96 pevtém total concentration, reflecting
the fact that these elements remain in fairly soluble forms in the soils. Otké&ls(aluminum) and
metalloids (silica) are major components of clay minerals and tend to bedéssle in the environment
under thealkaline conditions, so their concentrations were much higher in the totalifnaeis

compared to the soluble fraction. Anions (fluoride, chloride, and sulfateyery soluble in water and
can demonstrate a wide range of concentrations. Fluoride concentsat@mged from 0.3 to 0.4 mg/L
which is well below the Numeric Water Quality Standards of 4 mg/L for the®imh of Aquatic
Organisms. Chloride ranged from 1 to 650 mg/L, but the median value oiva%.Below the general
standard of 500 mg/LSulfate ranged from 19 to 670 mg/L with a median value of 96 mg/é. Th
standard for sulfate ranges from 500 to 2000 mg/L and dépem the chloride and hardness
concentrations of the water, but for the values reported in this data selfate contamination was not a
problem.

Trace and Heavy metals (TalBi®6): Traceand heavy metals are also relatively ubiquitous in the
natural environment, but they tend not to be found in high centrations. With the exception of iron,
the soluble (ftered) concentrations accounted for 50% or more of the total (urB¢® concentrations.
High concentrations of trace and heavy metals usually indicate someeofyipdustrial contamination.
There were several events from 1981 to 1988 where this occurrelgioum, cobalt, copper,
chromium, manganese, strontiunand those events were addressed in the previous section on
sediment loads. They were probably dueniining activities or a waste water treatment facilities.
Advancements in waste water treatment processes since the 1980s have geshtted their
contributions of heavy metals to the environment. Other than duringesre events, heavy metal
concentrdions posed no serious threats to habitat or water quality. The heavalméarium, cadmium,
chromium, iron, lead, and manganese, all had median concentrations be@mndiinking water limits
of 1000, 5, 100, 300, 50, and 1000 ug/L, respectively.tiddl tieavy metals were similarly
unremarkable in their range of concentrations. The heavy metals arsewir, sihd mercury were
measured with similar frequency to other trace metals shown in TAbI§ but theentire range of
concentrations for each of those metals were below their drinking watemndsdrds of 50, 5, and 2 ug/L,
respectively. All in all, trace and heavy metal contamination was not a significaisiem and was only
evident for isolated events, but more recent data is needed to confiis t
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TableA 55. Statistical summary of earth metal concentrations measured in samples collected from Silvad{@iesk to the USGS ga@8594800 between
1974 and 1997 by the USGS lllinois Water Science Center andEf&. [Eor each parameter, filtered samples correspond to dissolved fraction and

unfiltered to the total fraction.

Characteristic Units n Min 25" % | Median 75" % Max
Earth metals, metalloids, and anions
Sodium filtered mg/L 118 3.8 23.0 35.0 49.8 93.0
Sodium,unfiltered, recoverable mg/L 146 5.7 24.5 39.5 54.0 139.0
Na faction of major cations % 118 9.00 21.00 24.50 33.00 41.00
Sodium adsorption ratio unitless 118 0.29 0.77 1.00 1.45 2.43
Potassium, filtered mg/L 118 1.8 3.9 54 6.9 10.0
Potassiumunfiltered, recoverable mg/L 146 2.0 4.8 6.4 8.0 12.0
Magnesiumfiltered mg/L 118 29 13.0 21.0 25.0 35.0
Magnesium, unfilteredrecoverable mg/L 146 6.5 17.0 22.5 27.0 36.0
Calcium, filtered mg/L 118 8.5 36.3 58.0 64.0 83.0
Calcium, unfilteredrecoverable mg/L 146 19.0 435 60.5 68.0 84.0
Aluminum filtered mg/L 107 0.05 0.05 0.10 0.12 0.53
Aluminum,unfiltered, recoverable mg/L 107 0.10 0.75 1.20 2.75 38.70
Silica, filteredhs SiQ mg/L 4 4.6 6.7 7.5 8.6 12.0
Fluoride, filtered mg/L 4 0.25 0.29 0.35 0.41 0.42
Fluoride, unfiltered mg/L 4 0.30 0.30 0.35 0.43 0.50
Chloride, filtered mg/L 167 1 23 37 50 650
Sulfate, filtered mg/L 171 19 65 96 119 670
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TableA 56. Statistical summary of trace and heavy metal concentrations monitored in Silver Creek adjalceti$65S Gage 05594450 between 1977 and

2011 by the lllinois Water Science Center and H&PW. For each parameter, filtered samples correspond to dissolved fraction and unfiltereatal the t

fraction.

Characteristic Units n Min 25" % | Median 75" % Max
Trace and Heavy metals

Boron,filtered Mo/l 115 30 55 90 140 320
Boron,unfiltered, recoverable pg/L 147 30 70 100 160 350
Barium, filtered Mo/l 114 23 59 72 87 129
Barium, unfilteredrecoverable pg/L 92 100 100 100 100 1,100
Cadmium, filtered Mo/l 105 3 3 3 3 5
Cadmium, unfiltered pa/L 134 0 3 3 3 20
Chromium, filtered Mo/l 104 5 5 5 5 10
Chromium, unfilteredrecoverable pg/L 147 0 5 5 6 100
Cobalt, filtered Mo/l 104 5 5 5 5 10
Cobalt, unfilteredrecoverable pg/L 121 5 5 5 10 60
Copper filtered Mo/l 102 5 5 5 5 10
Copper unfiltered, recoverable pa/L 124 0 5 5 10 60
Iron, filtered Mo/l 121 10 50 50 100 1,000
Iron, unfiltered,recoverable pg/L 173 570 1,200 1,920 3,700 77,000
Lead filtered Mo/l 108 5 5 5 50 100
Lead,unfiltered, recoverable pg/L 142 0 5 5 50 400
Manganesefiltered Mo/l 120 20 158 250 368 880
Manganeseunfiltered, recoverable pa/L 173 70 320 460 640 5,340
Nickel, filtered Mo/l 90 5 5 5 15 25
Nickel,unfiltered, recoverable pg/L 86 0 5 5 15 25
Strontium, filtered Mo/l 115 5 120 160 190 290
Strontium,unfiltered, recoverable pg/L 146 70 150 180 208 290
Vanadium filtered Mo/l 115 5 5 5 5 13
Vanadiumunfiltered pg/L 94 2 5 10 10 130
Zinc, filtered Mo/l 113 50 50 50 100 200
Zinc, unfilteredrecoverable pg/L 164 0 50 50 100 350
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Aquaticmacroinvertebrateommunitiesare alsoindicatorsof water quality.Macro invertebratesre
organismawithout abackbonethat arevisibleto the nakedeye.Thosethat live in streamsinclude the
immatureandadult stagesof manyflies, beetles stoneflies caddisfliesmayflies dragonfliesaquatic
worms,snails,andleecheslllinoisRiverWatchvolunteers conductedsurveysof macroinvertebrates43
timesat eight sitesin the watershedbetween1996and 2013. Thevolunteergroupscountedthe number
of individualsof different typesof macranvertebrate in the riffles of the streamsites,andcalculated
severalmetricsto describethe communitiesfound.

Theseare:

x Taxarichness- Taxarichnesaneasureghe abundanceof avarietyof different organismsas
determinedby the total numberof taxarepresentedn asample Generallytaxarichness
increasesaswater quality, habitat diversity,andhabitat suitabilityincrease Lowtaxarichness
generallyindicatedow water quality.

x EPTtaxarichness- EphemeropteraPlecopteraand Trichoptera(EPTarethe three most
pollution-sensitiveinsectorders.Theabundanceof theseordersin apopulationisanindicator
of water quality. Thelowerthe EPTtaxarichnessthe lowerthe numberof EPTinsectssampled,
andthe worsethe water quality.

X MBI—-Macro invertebrateBioticiIndex,ameasureof water quality basedon taxarichnessEPT
taxarichnessandnumberof organismsampled ascalculatedhroughlllinoisRiverWatch
criteria.

Themetricsfrom the RiverWatcldataindicatethat the macro invertebratespeciegichnessandhabitat,
andassociatedvater quality at the twenty sitessampleds typicallypoor to fair (TableA57). Taxa
richnessat the siteswastypicallypoor/very poor,while EPTtaxarichnessvas poor at most sites

The average MBI scores indicatgabd orfair water quality, but those scores increased to hiylery

poor” water quality ratinggt some dates and sites/er the monitoringperiod, particularly at Ogles
Creek.
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Table A57. Metrics based omacroinvertebratepopulations sampled by lllinois Riverwatch volunteers in the
Lower Silve€reek watershed

# ORGANISMS

TAXA

EPT TAXA

STREAM NAME FIELD DATE | s ampLED RICHNES{ RICHNESS| ME!

Engle Creek R0702001 6/9/1996 31 9 1 6.2
Engle Creek R0702001 6/1/1997 110 13 3 5.9
Engle Creek R0702001 5/24/1998 80 14 0 5.9
Engle Creek R0702001 5/30/1999 103 8 1 6.7
Engle Creek R0702001 6/4/2000 46 14 3 5.8
Engle Creek R0702002 5/22/2001 75 7 0 6.5
Engle Creek R0702001 6/3/2001 106 9 1 5.9
Engle Creek R0702001 6/2/2002 101 10 2 6.1
Engle Creek R0702001 5/25/2003 71 7 0 6.6
Engle Creek R0702001 6/27/2004 141 8 2 5.8
Engle Creek R0702001 5/28/2006 124 9 1 6.2
Engle Creek R0702001 6/24/2007 120 10 3 5.3
Engle Creek R0702001 5/25/2008 111 10 1 6.2
Engle Creek R0702001 6/14/2009 106 13 2 5.8
Engle Creek R0702001 5/30/2010 105 9 1 4.9
Engle Creek R0702001 6/5/2011 119 11 1 5.9
Engle Creek R0702001 6/26/2013 95 10 1 6.4
Average 10 1 6.0
Description of avg. Fair Poor Good
Range 7 to14 Oto3 4.91t06.7
Kellers Creek R0720101 6/30/1996 22 6 0 9.6
Kellers Creek R0720101 6/5/1997 69 8 0 6.3
Kellers Creek R0720101 6/12/1998 8 3 2 7.0
Kellers Creek R0720101 5/30/1999 a0 4 0 5.4
Kellers Creek R0720101 5/19/2001 88 6 0 6.2
Average 5 0 6.9
Description of avg. Very Poor | Poor Fair
Range 3t08 Oto 2 5.410 9.6
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Table A57, continued

FIELD DATE | {o\ioren | RicHNESS RICHNESS| B

Loop Creek R0701701 6/4/1997 236 9 0 6.2
Loop Creek R0701701 6/22/2000 3 1 0 9.0
Loop Creek R0701701 6/28/2001 52 7 0 8.6
Loop Creek R0701701 6/22/2002 7 4 0 7.6
Loop Creek R0701701 6/25/2003 34 3 0 6.5
Loop Creek R0701701 7/9/2004 1 1 0 9.0
Average 4 0 7.8
Description of avg. Very Poor | Poor Poor
Range 1t09 6.21t0 9.0
Loop Creek Trib. R0701702  6/18/1997 98 8 6.6
Average 8 6.6
Description of avg. Poor Poor Fair
Range

Ogles Creek R0702101 6/16/1996 44 6 0 8.0
Ogles Creek R0702101 6/6/1997 8 5 0 8.9
Ogles Creek R0702101 6/11/1998 38 4 2 9.6
Ogles Creek R0702101 5/30/1999 46 7 0 8.7
Ogles Creek R0702101 5/19/2001 32 6 0 10.2
Average 6 0 9.1
Description of avg. Very Poor | Poor Very Poor
Range 4to7 Oto 2 8.0t0 10.2
Ogles Creek Trib. RO72030  6/8/1996 4 3 0 7.0
Ogles Creek Trib. RO72030  6/7/1997 109 5 0 5.9
Ogles Creek Trib. R072030  6/25/1998 2 2 0 4.0
Ogles Creek Trib. RO72030  6/14/2001 143 6 1 4.3
Average 4 0 5.3
Description of avg. Poor Poor Good
Range 2t06 Otol 4.0t07.0
Rock Spring R0720501 7/17/1996 30 4 0 6.7
Rock Spring R0720501 6/25/1997 31 7 1 5.7
Rock Spring R0720501 6/21/1998 3 2 0 6.0
Rock Spring R0720501 6/19/1999 49 7 2 5.8
Average 5 1 6.0
Description of avg. Very Poor | Poor Good
Range 2to 7 Oto2 5.71t0 6.7
Silver Creek R0701601 5/1/2009 55 6 3 6.0
Average 6 3 6.0
Description of avg. Very Poor | Moderate | Good
Range
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Water Appearance

Waterappearancelocumentedby the lllinoisRiverWatchsolunteersat the eightsitesin the watershed
between1996and2013 wasdescribedasclear,dark brown foamy, milky, or oily sheefiTableA58). The
sites with the greatesproportionof assessmentsf non-clearwater were Silver Creefd of 1
assessments), Ogles Creek (4 of 5 assessments), andCtglkdributary (3 of 4 assessments).

Whenthe worstweatherin the last48 hoursincludedrain, 48%o0f the water appearancalescriptions
werenot “clear.” However clearor overcastweatherdid not guaranteeclearwater; 6 out of 20(30%)of
the monitoringeventswith no rainin the last48 hourshad adark brown foamy, milky, or “other”
appearanceThedatashowno cleartrend of improvementor deteriorationof water appearancever
time.

Table A58. Water appearance at the RiverWatch monitoring sites, compared with worst weather in the last 48
hours at those sites, based 48 monitoring events.

Rain Showers Storm

Water Not (steady | (intermittent | (heavy | Grand
Appearance | Recorded| Overcast| rain) rain) rain) Total

Clear 2 12 8 2 2 26
Dark Brown 1 1 1 3 6

Foamy 1 1 2

Milky 1 1 2
Oily Sheen 1 1

Other 1 2 2 1 6
Grand Total 4 16 13 4 6 43
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Table A59 shows the results of the visual monitoring of water quality performeddyraunities and
townships for the 2017 St. Clair County MS4 permit (akioé 5, 2018).

Table A59. 2017 St. Clair County MS4 water quality visual monitoring results.

Community: Sampling Outfall Location(s): Date Runoff Description:
Collected | Source:

City of Bellevill&” | Visual monitoring was not included in the 2017 Annual Report. The City oflBeN#é\hot begin
laboratory testing of storm water discharge samples until the 22089 reporting year due to budget
constraints.

City of Fairview | Ogles Creek near Richmond Drive | 3/28/17 Not a x  Clear in color.
Height$® X Rip rap lined channel qualifying | x  No oil sheen.
rain x Odorless.
event x  No floating solids or suspended
solids.

x  No damage to the outfall structure
x  Normal vegetation conditions.
X No settled solids.

City of O’'Falloff | Visual monitoring was not included in the 2017 Annual Report. The City of O'Falled tegether with
St. Clair County, O’Fallon Township, and Caseyville Township to perform sampling atdriatesting
for the first quarter of 2017.

Village of Shih®™ | 3320 Green Mount Crossing Drive, | 10/12/17 | Rainfall
behind Freddy’s Frozen Custard (.87")
x Drainage flows into the village Odorless.

from the north No floating solids or suspended
X Box culvert solids.
No damage to outfatructure.
Normal vegetation conditions.
No settled solids.
No foam.

Clear in color.
No oil sheen.

X X X X

4127117 Rainfall
(1.5

Clear in color.

No oil sheen.

Odorless.

No floating solids.

Suspended solids present (small,
opaque).

No damage to outfall structure.
Normal vegetatiorconditions.
Settled solids present (dust).

No foam.

X X X X X [X X X X

6/15/17 Rainfall
(.97")

Clear in color.

No oil sheen.

Odorless.

No floating solids or suspended
solids.

No damage to outfall structure.
Normal vegetation conditions.
No settled solids.

No foam.

X X X X |X X X X

X [X X X X

12/6/17 Rainfall
(.34")

No water (dry).

Bridge on Frank Scott Pkwy Eagb0 | 10/12/17 | Rainfall

ft west of FountairLakes atrance (.87")

x Drainage flows into the village
from the north

Clear in color.

No oil sheen.

Odorless.

No floating solids or suspended

X X X X
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X

Bridge, Creek

solids.

No damage to outfall structure.
Normal vegetation conditions.
No settled solids.

No foam.

4127117

Rainfall
(1.57)

X X X X |X X X X

Clear in color.

No oil sheen.

Odorless.

No floating solids or suspended
solids.

Normal vegetatiorconditions.
No settled solids.

No foam.

6/15/17

Rainfall
(.97")

X X X X X |X X X

Clear in color.

No oil sheen.

Odorless.

No floating solids.

Suspended solids present
(vegetation/dirt).

No damage to outfall structure.
Excessive vegetation conditions.
Settled solids present (dirt/leaves)
No foam.

12/6/17

Rainfall
(.34")

X X X X |X X X X

Clear in color.

No oil sheen.

Odorless.

No floating solids or suspended
solids.

No damage to outfall structure.
Normal vegetation conditions.
No settled solids.

No foam.

Behind the residence &1 Prairie
View Rd

X

X

Drainage flows out of the villag
to the southwest
Creek

4%

10/12/17

Rainfall
(.87")

X X X X X [X X X X

X X X

Clear in color.

No oil sheen.

Odorless.

No floating solids.
Suspended solids present
(dirt/sand).

No damage to outfall structure.
Normal vegetatiorconditions.
Settled solids present (saditte
particles).

No foam.

4/27/17

Rainfall
(1.5

X X X X |[X

xX X

Clear in color.

No oil sheen.

Odorless.

No floating solids or suspended
solids.

Normal vegetation conditions.
Settled solids present (smaller tha
sand).

Nofoam.

=]

6/15/17

Rainfall
(.97

X X X X [X

Brown in color.
Coudy.

No oil sheen.
Odorless.
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x

No floating solids.
Suspended solids present
(vegetation/dirt).

Normal vegetation conditions.
Settled solids present (dirt).
No foam.

12/6/17

Rainfall
(.34")

X X X X |X X X

X X X

X

Clear ircolor.

No oil sheen.

Odorless.

No floating solids or suspended
solids.

No damage to outfall structure.
Normal vegetation conditions.
No settled solids.

No foam.

Caseyville
Township and
O'Fallon
Township

Caseyville Township, O’Fallon Township, St. Clair County, and The Cityaf BaRakd together to
perform sampling and laboratory testing for the first quarter of 2017. The 20ihlial Reports have not

yetbeen posted.

St. Clair
Townshig®

Loop Creek o Shady Lane
x  Concrete pipe

3/28/17

Rainfall
(.33")

X X X X

Clear in color.

No oil sheen.

Odorless.

No floating solids or suspended
solids.

No damage to the outfall structure
Normal vegetation conditions.

No settled solids.

No foam.

Loop Creek on Dahlia Lane
x  Concrete pipe

3/28/17

Rainfall
(.33")

X X X X X X X X|X X X X

X

Clear in color.

No oil sheen.

Odorless.

Floating solids.

Suspended solids.

No damage to outfall structure.
Normal vegetation conditions.
No settled solids.

No foam.

St. Clair Counfyy

Visual monitoring was not includéad the 2017 Annual Report. St. Clair County banded together with T
City of O’Fallon, O’Fallon Township, and Caseyville Township to perform sampling eatdrabesting

for the first quarter of 2017.
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Of the 43monitoring occasions where turbidity was reported by RiverWatchntekrsin the

watershed, 18narked “cleay” 11 marked “slight’ 7 marked “mediuni’ and 2marked “heavy’ Three of
the medium and heavy turbidity determinations occurnedhin 48 hours of rain event. The data show
no clear trend of improvement or deterioration in turbidity over tirffe.

Conventional gainagriculturerequiresthe useof nitrogenandphosphorudertilizers.Thisresultsin the
annual applicaton of soluble inorganic fertilizers which addtrientsto the watershed. A2010study
publishedin the Journalof Environmental Qualityreportedthat 75%of the nitrogeninputsinto Madison
Countywere aresultof fertilizer applicationswith another9.3%from manure,6.7%from the
atmosphereand8.6%from human activities(sewagé.®® Similarly,a2011studyin the Journalof
EnvironmentaRualityreportedthat 75% of phosphorusnputsinto MadisonCountycamefrom
fertilizer, 18%from manure,and 7%from sewage’®

The tillage practices associated with grain production result in annual distwelidribe soil surface
making it more susceptible to sheet and rill erosion during precipitationtsvefhe 2015 lllinois
Department of Agriculture Soil Conservation Survey revealed that farmetsGtef County rank very
high among lllinois counties for their use of conservation tillagke Survey reported that farmers in St.
Clair Countyisaed some form of conservation tillage on more than 98% of corn fields and ne0®%p bf
soybeans fields during 2015. Therefore it is not surprising to see tiaBé6 of the fields examined in
St. Clair County exhibited signs of ephemeral erosion and 92.9% oflteHa soil losses below the
tolerable (T) level gtablished by the NRCHe average soil loss from St. Clair County land in corn is 2.4
tons/acre, as compared with 8.6 tons/acre in Madison Cpumhich has much more conventional tillafe.
All things considered, farmers in St. Clair county rank amloagniost progressive farmers for their use
of conservation practices and there is only limited opportunity to exjpnose practices.

Thegreatestdetrimentto water qualityfrom urbanizationisanincreasan the amountof impervious
surfacessuchasasphalt. Impervioussurfacegreventthe naturalprocesof raininfiltration into the
soil.Instead rainfallisrapidlydirectedinto stormwatersewersystemghat deliverthe water directlyto
streams Therapidincreasdn runoff volumeinducesseverestreambankandstreambederosionin the
ephemeralktreamsthat initially receivethe water. Anotherimpactof urbanizationon water quality is
the useof fertilizersby homeownersUrbanlandownersare more likely to applyexcessivamountsof
nitrogenandphosphorudertilizerson aunit of land. Althougheachhomeownercontrolsasmall
amountof land,the cumulativeeffect of residentiallandscapdertilization canbe significantin densely
populatedareas.Surfaceunoff from urbanlandscapeseachesstreamsmore quicklythan from
agriculturalor naturallandscapesiueto the prevalenceof impervioussurfacesA 2011 studyhowed
that during periods of base flow, both nitrate and orthoppbate concentrations in urban watgheds
were higher than in agricultural watersheitsthe Lower Kaskaskia River Watershedt is likely that
sewer and septic systems in urbdominated watersheds contribute significant amounts of nitrate and
phosphate to base flow drainage.
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NPDE®ermitted Discharges

Thereare ninefacilitieswith NPDE®ermitsto discharganto the watershed as listeq TableA .60). Four
of them arewater, wastewaterpr sewagetreatmentplants.Severabther facilitiesin the watershed
havebeenissuedNPDE$ermitsin the past whichhavenow expired.Severapollutantsarerequiredto
be monitoredat thesefacilities,includingsuspendedsolidsmonitored (TableA 61). Caseyville Township
East STP discharges the greatest amount of total suspendds! (ddl4b/day on average).

Table A60. NPDES permitted discharges into timaver Silve€reek watershed

Site Name Permit Number Permit Exp. Date
Belleville STP #1, City of IL0021873 30-Sep20
Belleville, City of ILL021881 31-Dec20
Caseyville Township E&TP ILO079499 30-Sep21
Freeburg West STP, Village of IL0032310 31-Jutl?7
I-DOT 464 Gateway Rest Aredt. Clair ILG551089 20-JUnls

County

Lebanon STP, City of 1L0029483 31-Augi8
St. Clair County Health Department ILG870089 31-Oct-21
SurfaceDischarging System 63 ILG620063 9-Feb19
Surface Discharging System 70 ILG620070 9-Feb19

Table A61. Total suspended solids as averages from measurements from the PC&/CIS

Average Total

. . Suspended
Name of facility Permit # Solids (TSS) Dates of data used
Discharge
Belleville STP #1, City of IL0021873 29 mg/L 31-JAN2003- 31-7-2014
Belleville, City of ILLO21881 no data
30-APR2009- 31-JAN2017
Caseyville Township East STP 1L0079499 114 Ib/d (data extends to 3Aug-

2000)
28-FEB2009- 31-JAN2017
(data extends to ®ct1999)
31-DEG2008- 31-JAN2017

Freeburg West STWRillage of IL0O032310 34 Ib/d

I-DOT 464 Gateway Rest Area

St. Clair County ILG551089 0.5Ib/d (data extends to 3Mar-
2005)
31-MAY2012- 28-FER2017
Lebanon STP, City of 1L0029483 5.3 Ib/d (data extends to 3GBEP
1999)

St. Clair County Health ILG870089 no data

Department
Surface Discharging System 63 ILG620063 no data
Surface Discharging System 7| 1LG620070 33 mg/L 31-JUl2016- 31-JAN2017
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According to the federal definition, “outfall” means a point source at themp@here a municipal

separate storm sewer discharges to waters of the United States, as definé@ ®FR 122.2. Outfalls do

not include open conveyances connecting two municgsarm sewers, or pipes, tunnels, or other
conveyances which connect segments of the same stream or other waters ohiteel $tates and are
used to convey waters of the United Statd®DES outfall locations are available to download from
lllinois" RMMS There are 1®utfalls within the watershedrom 10facilities(Table A62, Figure A.4).

Table A62. NPDESuifalls in theLower Silve€reek watershed

HUC14 Facility name NPID Description(s)
STROUTFALL; EXCESS FLOW (OVER
07140204050701 CASEYVILLE TOWNSHIP EAS] 1L0021083 | 5.06 MDG)
07140204050801] CENTER POINT ENERGYACOH 1L0067695 | COMPRESSOR BLDG; SW
07140204050905 CLANAHAN TRAILER PARK IL0052256 | STP OUTFALL
07140204051204 FREEBURG EAST STP IL0020753 | STP OUTFALL
07140204050805 LEBANON STP 1L0029483 | STP OUTFALL
0714020405120 MASCOUTAH STP IL0025291 | STP OUTFALL
07140204050905 O'FALLON STP 1L0021636 | STP OUTFALL
GOLF COURSE POND; SCOTT LAKE II;
0010 STP OUTFALL; EXCESS FLOW
07140204051001 SCOTT AIR FORCE BASE IL0026859 | (FORMALLY 001A)
0714020405110% ST. CLAIR TWP 1L0048232 | STP OUTFALL; EXCESS FLOW OU
07140204050804 SUMMERFIELD STP IL0064220 | STP OUTFALL (FORMERLY 0011)
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Figure A.4. NPDES outfall locations in the watershed.
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Nutrient (total nitrogenandtotal phosphorusandsedimentloads(sheetandrill erosion)for the Lower
Silver Creelwatershedwere calculatedusingthe Spreadsheet oolfor EstimatingPollutantLoads
(STEPLjtool developedby the USEPA* STEPemployssimple algorithmsto calculatenitrogen,
phosphorusandsedimentioadsfrom different landuses.

Inputs for the STEPL model include county and weather data, land egreltural animal

populations, manure applications, and semystems information Weather data was acquired from the
Southern lllinois University Experimental Station (38°31”06-B9550'26.59"). County level agricultural
statistics were obtained from the USDA National Agricultural Statistics SenAS& R Septic system
information was derived from the National Land Cover data set and it was asshatezPt of the
systems were failing. Streambank erosion was calculated using the ®0H€ILusing a conservative
lateral recession rate of 0.03 ft/year and a badwight of 6 feet. The length of actively eroding
streambank was based on scientific literature values and was estimatedabfthe total streambank
length.

TheSTEPimodel forthe watershedcalculatednhutrient loadsfor eachof the primarylandusesasusedin
the NLCD (Table 83). Croplandvasby far the greatestsourceof nutrientsandsedimentin the
watershed Cultivatedcroplandaccountdor 53%of the total land coverin the watershedand
contributes65%0f the nitrogenload, 74%o0f the phosphorudoad,and37s0of the sedimentioad. Hay
andpasturelandcovers 10%of the land surfacein the watershedbut tends tocontribute smalleramounts
of nutrientsandsedimentsdueto protectionof the soilsurfaceby apermanentvegetativecover.

Table A63. Estimated current annual pollutant load by source at the watershed.scale

N Load P Load Sediment Load
Sources
(Iblyr) | (%) (Iblyr) | (%) (t/yr) (%)
Urban 150,515 19% 23,164 14% 3,456 5%
Cropland 507,565 65% 123,492 74% 23,639 37%
Pastureland 66,566 9% 5,885 4% 900 1%
Forest 2,366 0% 1,159 1% 64 0%
Feedlots 33,450 4% 6,578 4% 0 0%
Wetlands 7,885 1% 3,217 2% 1,971 3%
Septic 632 0% 248 0% 0 0%
Gully 0 0% 0 0% 0 0%
Streambank 6,681 1% 2,572 2% 34,453 53%
Groundwater 0 0% 0 0% 0 0%
Total 775,661 100% 166,316 100% 64,483 100%
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Forestcoversl1%of the watershedbut contributesless than %of the nitrogen, phosphorusand
sediment loads.Developedurbanareascover21%of the watershedandcontribute 19%of the nitrogen
load, 4%of the phosphorudoad,and 5%o0f the sedimentload. Althoughtheseamountsarerelatively
smallcomparedto the agriculturalsources, &rend towardsincreasingirbanizationindicatesthat urban
sourcesof pollutantswill accountfor agreaterportion of pollutantloadsin the future. Streambank
erosionisa significarty largecontributor of sediment(53%)in the watershed

Estimated Pollutant Loads by Subwatershed
Additionalinsightinto the impactof landuseon pollutantloadscanbe discernedoy examiningpollutant

loadsandlanduse/landcoverby HUC# subwatershedTableA64, Figures AB, A.%B, A.4).

Table A64. Annualpollutant loadsby subwatershedand areaof croplandin acres.

;(r)(tg Cropland N Load P Load Sediment Load
HUC14

(acres) | (acres) | (Iblyr) | (Ib/acrefyr) | (Iblyr) | (Ib/acrelyr) | (ton/yr) | (ton/acrelyr)
07140204050701] 6,611 2,553 38,495 5.82 7,627 1.15 5,886 0.89
07140204050702 3,745 1,008 17,518 4.68 3,438 0.92 2,051 0.55
07140204050801 5,685 4,636 | 43,165 7.59 9,860 1.73 2,969 0.51
07140204050802 5,765 4,776 | 44,174 7.66 10,135 1.76 2,774 0.48
07140204050803 8,253 6,723 61,373 7.44 14,109 1.71 3,688 0.45
07140204050804 3,437 1,947 24,791 7.21 5,222 1.52 1,810 0.53
0714020405080 8,437 6,710 62,319 7.39 14,291 1.69 4,907 0.58
07140204050903 3,323 462 6,352 191 1,281 0.39 469 0.14
07140204050904 7,434 1,028 | 40,419 5.44 6,861 0.92 2,983 0.40
0714020405090 10,664 | 5,519 59,516 5.58 13,101 1.23 4,884 0.46
07140204051001 4,249 1,181 21,324 5.02 4,240 1.00 2,012 0.47
07140204051002 5,467 3,802 39,838 7.29 8,941 1.64 3,063 0.56
07140204051003 7,061 3,701 | 43,335 6.14 9,840 1.39 3,906 0.55
07140204051101 6,446 2,700 39,883 6.19 7,936 1.23 2,170 0.34
07140204051102 3,463 1,391 21,725 6.27 4,333 1.25 1,015 0.29
07140204051103 3,932 1,650 21,620 5.50 4,481 1.14 2,485 0.63
07140204051104 7,662 4,022 | 44,788 5.85 9,802 1.28 5,475 0.71
07140204051201 7,061 5,122 52,222 7.40 11,706 1.66 4,026 0.57
07140204051202 2,881 1,453 16,497 5.73 3,893 1.35 1,637 0.57
07140204051203 4,673 1,385 22,601 4.84 4,327 0.93 1,770 0.38
07140204051204 5,416 1,161 21,532 3.98 4,002 0.74 1,281 0.24
0714020405120 6,602 2,801 32,175 4.87 6,889 1.04 3,224 0.49

Total 128,267| 65,731 | 775,661 166,316 64,484
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Therelationshipbetweennutrient loadsandcropacreagdsverystrong,asisthe relationshipbetween
sedimentloadandcropland.Thecorrelationbetweentotal nutrient andsedimentioadsandall other
landuseswasweakor nonexistent,andarenot shownin TableA.64 Thisdoesnot indicatethat other
nutrient andsedimentsourcesare unimportant,but rather that the amountscontributedby non-crop
landsourcesn the watershedarerelativelysmallin comparison.

Thelargest HUC14, 07140204050905, tiesgreatest nitrogen loadin(p9,516lb/year) andthe
greatestphosphorus loadingl@,101lb/year). The 071402050701 HUC14 tias mostsediment loading
(5,886tons/year) and also the highest sediment load when adjusted for #0629 tons per acre per
year) When adijisted for area, HUC 071402040828oroduces the mostitrogen per acre per year
(7.66 Ib/acrelyear) and thenost thosphorusper acre per year (1.78/acre/year)
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Figure A45. Nitrogen loads by HUC 14 in thewer Silve€Creek watershed, as modeled using STEPL
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Figure A46. Phosphorus loads by HUC14 in the watershed, as modeled using STEPL
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Figure A47. Sediment loadby HUQ4 in the watershed, as modeled using STEPL

154



100year floodplain:Land adjoining the channel of a river, stream, watercourse, lake, damgethat
has been or may be inundated by floodwater during periodsigh water that exceedormal bankfull
elevations. The 10@ear floodplain has a probability of 1% chance per year of being flooded.

303(d) Impaired WatersThe federal Clean Water Act requires states to submit a list of impaired waters
to the U.S. Environmental Protectionekgy for review and approval every two years using water

guality assessment data from the Section 305(b) Water Quality RepedeTimpaired waters are

referred to as “303(d) impaired waters”. States are then required to estapli®rities for the

devebpment of Total Maximum Daily Load analyses (TMDLSs) for these wateeslangterm plan to

meet them.

305(b):The lllinois 305(b) Water Quality Report is a water quality assessmeme sfate’s surface and
groundwater resources compiled by the lllis@&nvironmental Protection Agency and submitted as a
report to the U.S. Environmental Protection Agency as required undén8&05(b) of the Clean Water
Act.

Aquifer: A layer of permeable rock, sand, or gravel through which gfaater flows, containig
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 thaaysbeneath loose materiasuch as soil, sand, clay, or gravel.

Center for Watershed Protection (CWmRon-profit 501(c)3 corporation founded in 1992 that provides
government entities, watershed organizations, and otheuad the country with the tools to protect
streams, laks, rivers, and watersheds.

ChannelizationThe atrtificial straightening, deepening, or widening of a stream or river to ancalate
increased stormwater flows, typically to increase the amount of adjacentldpable land for urban
development, agricultue, or navigation.

Designated useAppropriate use of a waterbody as designated by states ahddr Designated uses are
identified by considering the use, suitability, and value of the water Bodpublic water supply;
protection of fish and wildlife; and recreational, agricultural, industrial, and naeigalt purposes.
Determinations are based on its physical, chemical, and biological charactegstgraphical setting
and scenic qualities; and economic considerations.

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

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

Dissolved oxygen (DOJ:he amount of oxygen in watersually measured in milligrams/liter.

Erosion:The displacement of soil particles on land surfaces due to water or wirmhac
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Federal Emergency Management Agency (FENB®vernment agency within the Department of
Homeland Security that responds to, psafior, coordinates recovery from, and mitigates against natural
and manmade disasters and emergencies, including significant floods.

Flash flood:A rapid rise of water along a stream or Kying 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 tand their capacity for
damage, including the capability to induce mudslides.

Geographic Informatn System (GISA computerbased approach to interpreting maps and images
and applying them to problersolving.

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

Headwaters:Upper reaches of streams and tributaries in a watershed.

HUC or HUC Coda:Hydrologic Unit Code (HUC) that refers to the division and subdivisidi$ o
watersheds. The hydrologic units are arranged or nested within eachr,dtben the largest geographic
area (regions) to the smallest geographic area (cataloging units). Wherdidit® follow “HUC”, they
refer to the length of the HUC code. For example, “HUC14" refers to the lewesttd subwatershed
level with a 14digit long code, such &UC 07140204050101.

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

Hydrology:The scientific study of theroperties, distribution, and effects of water in relation to the
earth’s surface, in the soil and underlying rocks, and iretineosphere.

Hydrologic Soil Groups (HSGpils are classified by the Natural Resource Conservation Service into four
Hydrologc Soil Groups, A, B, C and D, based on the soil's runoff potential. A‘altyehnave the
smallest runoff potential and D’s the greatest.

Hydrophytic vegetationPlant life growing in water or on a substrate that is at least periodically
deficient in oxygen as a result of excessive water content; onecoftticators of a wetland.

lllinois Department of Natural Resources (IDNBjate government agency established to manage,
protect, and sustain lllinois’ natural and cultural resources, provide resaompatible 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 quafitifeoin Illinois.

lllinois Nature Preserves Commission (INPCYmmission responsible for protecting lllinois Nature

Preserves, statprotected areas that are provided the highest level of legal protectionl have
management plans in place.
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Impervious Cover ModelSimple urban stream classification model based on impervious cover and
stream quality. The classification system contains three stream cagsg@ensitive, impacted, and non
supporting) basedn 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, et

Infiltration: Rainfall or sudce runoff that moves downward from the surface into the subsurface soil.

LoessAn unstratified loamy deposit, usually buff to yellowigbun, chiefly deposited by the wind and
thought to have formed by the grinding of glaciers.

Marsh: An area of softwet, low-lying land, characterized by grassy vegetation and often forming a
transition zone between water and land.

Municipal Separate Storm Sewer System (MS¥)system that transports or holds stormwater, such as
catch basins, curbs, gutters, and digsh before discharging into local waterbodies.

National Flood Insurance Program (NFIP&deral program created by Congress in 1968 to help provide
a means for property owners to financially protect themselves from flood risk.

National Hydrography DataggNHD):Digital database of surface water features, such as lakes, ponds,
streams, and rivers. The NHD is used to make hydrology andskattboundary maps.

National Pollutant Discharge Elimination System (NPDES) PhaBermit program authorized byé
Clean Water Act requiring smaller communities and public entities that own arratepe Municipal
Separate Storm Sewer System (MS4) to apply and obtain a NPDES pestoitnievater discharges to
surface water. Permittees must develop, implement, antbece a stormwater program designed to
reduce the discharge of pollutants from the MS4 to the maximum extent pegdu®. Individual homes
that use a septic system, are connected to a municipaksysbr do not have a surface discharge do not
need an NPBS permit. The NPDES permit program is administered by authorized stdligsoik, the
lllinois EPA administers the program.

Natural Resources Conservation Service (NRG8Yernment agency under the U.S. Department of
Agriculture (USDA) that provideschnical assistance to landowners and land managers.

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

Nonpoint source pollution (NPS pollutionfiny source of water pollution that is not from a discrete
outflow point. Instead, NPS pollution comes from diffuse sources and is cantiedaterways with
runoff from theland. Pollutants can include oil, grease, sediment, and nutrients irsgXedilizer.

Nutrients: Substances needed for the growth of plants and animals, aagfhosphorous and nitrogen.

The addition of too many nutrients to a waterway causes problenthd aquatic ecosystem by
promoting nuisance vegetation including excess algae growth.
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Overland flood:Flooding that occurs when rainfall collects on saturated or frozen groundn\&irface
runoff cannot find a channel, it may flow out over a large ata somewhat uniform depth in sheet
flow or collect in depressions as ponding.

Point source pollutionPollution 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 sourcehdigyes,
combined sewer overflows, and/or stormwater runoff.

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

Riverine flood:The gradual rise of water in a river, stream, lake, reservoir, or other wateiveay t
results in the waterway overflowing its banks. This type of flooding gen@ediyrs wherstorm
systems remain in the area for extended periods of time, when wintepdng rains combine with
melting snow to create higher flows, or when obstructions, such garttgy block normal water flow.

Runoff: The portion of precipitation that does not infiltrate intbe ground and is discharged into
streams by flowing over the ground.

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

Sedimentation:The process that deposits soils, debris, atiteomaterials either on other ground
surfaces or in bodies of water.

Special Flood Hazard Are@he area inundated during the base flood is called the Special Flood Hazard
Area or 106year floodplain.

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

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

SubwatershedAny drainage basin within a larger drainage basin or watershed.

Threatened and endangered specigsthreatened” species is one that is likely to become endangered
in the foreseeable future. An “endangered” species is dra ts in danger of extinction throughout all

or a significant portion of its range.

Topography:The relative elevations of a landscape describing the configuration of its sufisoe the
study and depiction of the distribution, relative positions, and efieves of natural and mamade

features of a particular landscape (e.g. on a map)

Total Maximum Daily Load (TMDLlhe highest amount of discharge of a particular pollutant that a
waterbody can handle safely per day.
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Total Suspended Solids (TSE)e organic and inorganic material suspended in the water column
greater than 0.4%nicron in size.

U.S.Army Corps of Engineers (USACHderal group of civilian and military engineers and scientists
that provide services for planning, designing, building, and operating wedgeurces and other Civil
Works projects. These include fiboontrol and environmental protection projects.

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 (USEFederal government agency established with the responsibility to
provide reliable scientific information to describe and understand the Earthpriza loss of life and
property from natural disasters; manage water, biological, energy, and mineralres) 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 wliidhlls.

Watershed:The area of land that contributes runoff to a single point on a waterbody {indhse, the
outlet of Silver Creek from Madison County to St. Clair County).

Wetland: Lands that are inundated or saturated by surface or ground water at a frequedayuaaton
sufficient to support, under normal conditions, a prevalence of vegmteadidapted for life in saturated
soil conditions (known as hydrophytic vegetation). A aedl is identified based upon the three
attributes: 1) hydrology, 2) hydric soils, and 3) hydigir vegetation. A wetland is considered a subset
of the definition of the Waters of the United States.

159



References

1NOAA Region&limate Centers, AGACIS, available frottp://agacis.rceacis.org/?fips=17163

2 St. Clair County AHlazard Mitigation Plan, Available from:
https://www.illinois.gov/iema/Mitigation/documents/Countiflans/plan_St.ClairCounty.pdf

® Madison County Hazard Mitigation PlarS& Clair Countl-Hazard Mitigation PlanAvailable from:
https://www.illinois.gov/iema/Mitigation/documents/Countiylans/plan_MadisonCounty.pdhd
https://www.illinois.gov/iemaMitigation/documents/CountyPlans/plan_St.ClairCounty.pdf

* Madison County Hazard Mitigation PJakvailable from:
https://www.illinois.gov/iema/Mitigation/documents/CountyPlans/plan_MadisonCounty.pdf

° Grimley, David A., Phillips, Andrew C., Illinois State Geol@}icaty: Prairie Research Institutéap of the
Surficial Geology of St. Clair County, lllindigilable fromhttp://isgs.illinois.edu/maps/countymaps/surficial

geology/stclair

GGrimIey, David A.; Phillips, Andrew C., lllinois State Geol®&icaty: Prairie Research Institutéap of the
Surficial Geology of St. Clair County, lllindigilable fromhttp://isgs.illinois.edu/maps/countymaps/surficial

geology/stclair

"lllinois Geospatial Data Clearinghougéells andBorings Available from:
http://clearinghouse.isgs.illinois.edu/data/geology/locati-pointsisgswellsand-boringsdatabase

8 United State€nvironmental Protection Agenciune 29, 201 Definition of Waters of the United States Under
the Clean Water AcfAvailable fromhttps://www.epa.gov/cleanwaterrule/definitioavatersunited-statesunder-
cleanwater-act

¥ National PollutiorDischarge Elimination System. Available fiuttp://water.epa.gov/polwaste/npdes/

% Contech Engineered Solutions, 2016, Scott Air Force Base Drainagedmentw [article]. Available from
http://www.conteches.com/knowledge&enter/casestudies/casestudy-details/articleid/1179/scottair-force-
basedrainageimprovements

' EDAW, AECOM, and Ricondo & Associates, August 2008, Scott Air Force Baserdal Airport Joint Land Use
Study. Availablérom http://www.envisionfreight.com/factsheets/pdf/ScottMidAmeralL andUseStudy.pdf

2 st. Clair County, Illinois, May 1, 2017, Flood Plain Code, Chapferallable fromhttp://www.co.st-
clair.il.us/government/Documents/FLOODPLAINCODECHAPTER13.pdf

3 st. Clair County , County Code of Ordinances, Storm@atetrol Code (PDF), availablehétp://www.co.st-
clair.il.us/government/Pages/Ordinances.aspx

“EDAW, AECOM, and Ricondo & Associates, August 2008, Scott Air Force Baseridal Airport Joint Land Use
Study. Available frorhttp://www.envisionfreight.com/factsheets/pdf/ScottMidAmeral andUseStudy. pdf

3 llinois EmergenciMlanagementAgency, Southern lllinois Universit€arbondale, Sottvestern lllinois Planning
Commission, St. Clair County Emergency Management Agency, Hednudr, Multi-Hazard Mitigation Plan St.
Clair County, lllinojdllinois EmergencilanagementAgency Available from

160



https://www.illinois.gov/iema/Mitigation/documents/Countiflans/plan_St.ClairCounty.pdf

®st. Clair County, Illinois, Environment Committee [web paeilable fromhttp://www.co.st-
clair.il.us/departments/zoning/Pages/environmentCommétaspx

" Southern Illinois Universit€arbondale, lllinois Emergen@lanagementAgency, The Polis Center, St. Clair
County Emergency Management Agency, and Southwestern lllinois Planning GemnkiltiHazard Mitigation
Plan St. Clair Countl Hazard Mitigation Pla\vailable from:
https://www.illinois.gov/iema/Mitigation/documents/Countlans/plan_St.ClairCounty.pdf

' EDAW, AECOM, and Ricondo & Associates, August 2008, Scott Air Force Baserial Airport Joint Land Use
Study. Available frorhttp://www.envisionfreight.com/factsheets/pdf/ScottMidAmeral andUseStudy. pdf

bid.

®nstallation Complex Encroachment Management Action RGEMAP): Scottiforce Base and Southwestern
lllinois: Partners in One Community, Febru2@t 7, PDF, made available by Aaron Nickolotsky, Water Program
Manager, Scott Air Force Base, October 27, 2017.

*'EDAW, AECOM, and Ricondo & Associates, August 2008, ScottAB&se MidAmerica Airport Joint Land Use
Study. Available frorhttp://www.envisionfreight.com/factsheets/pdf/ScottMidAmeralL andUseStudy.pdf

2 state of lllinoiData PortalIDPH Population Projections For lllinois Counties 2010 To R¢&iable from:
https://data.illinois.gov/dataset/IDPHPopulatiorProjectionsForlllinoisCounties/ntyz-weef

23 Us Census Bureau, American Factfir2@t;1-2015 American Community SurveyrBar EstimatedAvailable from:
https:/factfinder.census.gov/faces/tableservices/jsf/pagaroductview.xhtml?src=CF

24 US Census Bureau, American Factfir2it1-2015 American Community SurveyyBar Estimate®#vailable from:
https:/factfinder.census.gov/faces/tableservices/jsf/pagaroductview.xhtml?src=CF

% Zillow.com [website]. Available fromaww.zillow.com

% NLCD 201Multi Resolution Land Characteristics Consortidmailable fromhttps:/Awwv.mrc.gov/nlcd11 leg.php

" National Great Rivers Research & Edion Center, lllinois RiverWatch Network Database. Availmbta
https://www.illinoisriverwatch.org/

2 Davey Resource Group, 2018, Prioritized Planting: Planting Lgdafidhand GIS shapefile, available on request
from HeartLands Conservancy.

% MoRAP,June2015, Ecological Approach to Infrastructure Development: Meramec River Floodplain and Upper
Silve Creek Watershed Mapping &mportance Rankfigal Report for FY2014&vailable from:
https://morap.missouri.edu

%0 biamond, David, 201Ecological Approach to Infrastructure Development for the-Béestt Gateway-inal
Report for FY201Available fromhttps://morap.missouri.edu/index.php/afecologicatapproadi-to-
infrastructuredevelopmentfor-the-eastwest-gatewaycouncitof-governments/

31 Mitchell Oswald, Biological Science Technidi#®DA- Wildlife Services, personal communication October 3,

161



2017

%U.S. Army Corps of Engineers Engineer Research and Developmient(ERIDC), 2002. As cited in EDAW,
AECOM, and Ricondo & Associates, August 2008, Scott Air Force Bagadviith Airport Joint Land Use Study.
Available fromhttp://www.envisionfreight.com/factsheets/pdf/ScottMidAmeréd andUseStudy. pdf

*1llinois Endangered Species Protection Board, May 19, 2015, ChetHlisbis Endangered and Threatened
Animals and Plants. Available from
https://www.dnr.illinois.gov/espb/documents/2015 checklisthl for webpage 051915.pdf

% U.S. Fish & Wildlife Services, May 2017, lllinois Midwest Re&gpomty Distribution of Federally Threatened,
Endangered and Candidate Spechegilable fromhttps:/Awwv.fws.govimidwest/endangeredflistsfilinisspp.html

*1llinois Natural History Survey, Prairie Research InstitDtdlections Data, Occurrence Records
hitp:/biocollinhs.ilinois.edu/portalicollections/index.qgin

% United States Environmental Protection Agency, national Service Centenfironmental
PublicationsAn Introduction to Freshwater Fishes as Biological Indicaweslable from:
https://nepis.epa.gov/Exe/ZyNET.exe/P1002J1W.TXT?ZyActioDbeuivent& Client=EPA&Index=2006
+Thru+2010&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRegtioc=&TocEntry=&Q
Field=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&HgQp=:@ & XmIQuery=&File=D%
3A%5Czyfiles%5CIndex%20Data%5C06thrul0%5CTxt%5C00000006%5CRABATSHMANONYMO
US&Password=anonymous&SortMethod=h%7C
&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g83fX5§0y150916/i425&Display=hpf
r&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackfdisésRepage&MaximumPage
s=1&ZyEntry=1&SeekPage=x&ZyPURL

" llinois Natural History Survey, Prairie Research InstitielS Crustacean Collection Database, Available from:
http://wwx.inhs.illinois.edu/collections/crustaceanséda/ilcrustacea/

 llinois Natural History Survey, Prairie Research InstittiielS Mollusk Collection Databasaailable from:
http://wwx.inhs.illinois.edu/collections/mollusk/data/mlluscaof-illinois/

%9 National Great Rivers Research & Education Center, lllin@eisRich Network Database. Available from
https://www.illinoisriverwatch.org/

“*USDA Census of Agriculture, 2012 Census Volume 1, Chapter 2, CounBatavalailable from:
https://www.agcensus.usda.gov/Publications/2012/Full Reportivioe 1, Chapter 2 County Level/

*llinois State Geological Survey, Resource Management mappwigesSdvailable &m: www.rmms.illinois.edu

*2 USDA Census of Agriculture, 2012 Census Volume 1, Chapter 2, CounBatavalailable from:
https://lwww.agcensus.usda.gov/Publications/2012/Full Reportivioé 1, Chapter 2 County Level/lllinois/

3 ProPublica, Bombs in our Backyagties, 2017, Scott Air Force Base. Available from:
https://projects.propublica.org/bombs/installation/IL5571824177009#b=36.97029891.5130789,42.5083379,
87.019935c=1&c=shrink

*“ EDAW, AECOM, and Ricondo & Associates, August 2008, Scott Air Force Baserial Airport Joint Land Use
Study. Available frorhttp://www.envisionfreight.com/factsheets/pdf/ScottMidAmeral andUseStudy. pdf

162



*> HeartLands Conservancy. 2014. The Moundmerica’s First Cites: A Feasibility Study. Available from:
http://mediad.publicbroadcasting.net/p/kwmu/files/201403/Thé&lounds -
America%27s_First_Cities EXEC_SUM_3 15 14 final withnsgudio

*® EastWest Gateway Council of Governments (EWGCOG), June 2009, “o§jtaen§’ [shapefile], polygon data
set of open space and recreation in the St. Louis metropolitan area. Aeditatn EWGCOG.

*" Exum, Linda R., Sandra L. Bird, James Harrisonhaisti@ A. Perkins, May 2005, Estimating and Projecting
Impervious Cover in the Southeastern United States (U.S. Environmestiadtidn Agency Region 4 and
Computer Sciences Corporation). Available from
http://www.wfrpc.org/pdfs/estimatingandprojectingimperviouscow@df

“8 Center for Watershed Protection, March 2003, Impacts of Imperviousr@mvAquatic Systems, Watershed
Protection Research Monograph No. 1. Availdiden
http://clear.uconn.edu/projects/tmdl/library/papers/Schueler_20Q8if ]

*9 |IEPALoadReduction Estimating Workbook. Available framvw.epa.state.il.us/water/financial
assistance/forms/applicatioattachment.xls

% |llinois Department of Agriculturéllinois Soil Conservation Transect Survey Refi¥s. Available from:
https://www.agr.state.il.us/illinoissoilconservationtransectsurveyreportsthen
https://www.agr.state.il.us/Environment/LandWater/2015%20tEmeralErosion. pdf

*1 Madison County Emergency Management Agency, 28@8ard Mitigation PlanAvailable from:
https://www2.illinois.gov/iema/Mitigation/documents/CountPlans/plan_MadisonCounty.pdf

*2gt, Clair Countgll Hazard Mitigation PlarAvailable from:
https://www.illinois.gov/iema/Mitigation/documents/Countylans/plan_St.ClairCounty.pdf

%3 5t. Clair Countiill Hazard Mitigation PlarAvailable from:
https://www.illinois.gov/iema/Mitigation/documents/Countiflans/plan_St.ClairCounty.pdf

** Multi-Hazard Mitigation Plan Clinton County, lllinois; St. Clain§pAll Hazard Mitigation Platadison
County Hazard Mitigation PlaAvailable from:
https://www.illinois.gov/iema/Mitigation/documents/Countiflans/plan_ClintonCounty.pdihd
https://www.illinois.gov/iema/Mitigation/documents/Countiylans/plan_St.ClairCounty. palfid
https://www.illinois.gov/iemdMitigation/documents/CountyPlans/plan_MadisonCounty.pdf

**policy Statistics Countiide, March2017, Available fromhttps:/bsa.nfipstat.fema.gov/reports/1011.htm

%% |oss Statistics Countkyide, March 2017, Available frorttp://bsa.nfipstat.fema.gov/reports/1040.htm#17
andhttps://bsa.nfipstat.fema.gov/reports/1011.htm

*Illinois Environmental Protection Agency, May 2017, Annual Faciipgdtion Report for NPDES Permit for
Storm Water Discharges from Separate Storm Sewer Systems (MS4}, Rapml: March 2016 through February
2017.Available ahttp://www.co.st-clair.il.us/departments/zoning/stormwater/Documents/2017/2016
2017AnnualReport.pdf

%8 |llinois Environmental Protection Agency, May 2017, Annual Faciedtion Report for NPDES Permit for
Storm Water Discharges from Separate Storm Sewer Systems (MS4}, Rapuml: March 2016 through February

163



2017. Available atttp://www.co.st-clair.il.us/departments/zoning/stormwater/Documents/2017/2016
2017AnnualReport.pdf

**|llinois Environmental Protection Agency, May 2017, Annual Facgjedtion Reporfor NPDES Permit for
Storm Water Discharges from Separate Storm Sewer Systems (MS4}, Rapuml: March 2016 through February
2017. Available dtttp://www.co.st-clair.il.us/departments/zoning/stormwater/Documents/2017/2016
2017AnnualReport.pdf

®llinois Environmental Protection Agency, May 2017, Annual Faciipgdtion Report for NPDES Permit for

Storm Water Discharges from SeparaterBit&Gewer Systems (MS4), Report Period: March 2016 through February
2017. Available dtttp://www.co.st-clair.il.us/departments/zoning/stormwater/Documents/2017/2016
2017AnnualReport.pdf

®llinois Environmental Protection Agency, May 2017, Annual Faciipgdtion Report for NPDES Permit for
Storm Water Discharges from Separate Storm Sewer Systems (MS4}, Rapml: March 2016 through Falary
2017. Available dbttp://www.co.st-clair.il.us/departments/zoning/stormwater/Documents/2017/2016
2017AnnualReport.pdf

®2|llinois Envionmental Protection Agency, May 2018, Annual Facility Inspection Rep&NPIOES Permit for Storm Water
Discharges from Separate Storm Sewer Systems (MS4), Report Period: M&rthwr@0gh March 2018. Available at
https://www.belleville.net/DocumentCenter/View/5005/2017-2018anuatFacilitylnspectionReport.pdf

% |llinois Environmental Protection Agency, May 2017, AhRaaility Inspectio Report for NPDES Permit for Storm Water
Discharges from Separate Storm Sewer Systems (MS4), Report Period: M& thwr@0gh March 2017. Available at
https://www.cofh.org/DocumentCenter/View/524/ILR4001FirviewHeightsIL-MS4AnnuatReport2016-2017.pdf

® |llinois Environmental Protection Agency, May 2017, Annual Facility Insp&ioort for NPDES Permit for Storm Water
Discharges from Separate Storm Sewer Systems (MS4), Report Period: M& thwr@0gh March 2017. Available at
https://www.ofallon.org/sites/ofallonil/files/u71/¢ a-1 annual_facility inspection_report_march 2016march_2017.pdf

% llinois Environmental Btection Agency, April 2018, Annual Facility Inspection Report for NPDES BeStirin Water
Discharges from Separate Storm Sewer Systems (MS4), Report Period: Marthwr@0gh March 2018. Available at
http://shilohil.org/wp-content/uploads/ShilokAnnuatReport2017-2018.pdf

% llinois Environmental Protection Agency, May 2017, Annual Facility Ingp&ioort for NPDES Permit for Storm Water
Discharges from Septe Storm Sewer Systems (MS4), Report Period: March 2016 through MarchA2@dl@ble at
http://www.stclairtownship.com/wpcontent/uploads/2017/05/AnnuaReportfor-NPDES0016-2017.pdf

®7llinois Environmental Protection Agency, May 2017, Annual Facility Insp&ioort for NPDES Permit for Storm Water
Discharges from Separate Storm Sewer Systems (MS4), Report Period: M& thr@0gh Mart 2017. Available at
http://www.co.st-clair.il.us/departments/zoning/stormwater/Documest2017/20162017AnnualReport.pdf

% National Great Rers Research & Education Center, lllinois RiverWatch Netwoakb&e. Available from
https://www.illinoisriverwatch.org/

% David, Mark B., Drinkwater, Laurie E., and Mclsaac, Gregory F. Sources efYitis in the Mississippi River
Basin. University dflinois Online. 2010. Available from
http://biogeochemistry.nres.illinois.edu/Biogeochem_labfgiDavid%20et%20al%202010.pdf

" Jacobson, Linda M., David, Mark B. and Drinkwater, La2@1%,A Spatial Analysis of Phosphorous in the
Mississippi River Basidnivesity of Illinois Available from
http://biogeochemistry.nres.illinois.edu/pdfs/Jacobson®&2%20al%20JEQ%202011.pdf

164



™llinois Department of Agriculture, 2015, Illinois Soil Consemaki@nsetSurvey Reports. Available from
https://www.agr.state.il.us/illinoissoilconservatiortransectsurveyreports

Miller, J.D., J.E. Schoonover, K.W.J. WillardC.R. Hwang2011,Whole catchment land cover effects on water
quality in the bwer Kaskaskia River Watersh&dater Air Soil PollutDOI 10.1007/s1127011-07949 (Online
publication).

U.S. EPA, PGSIS Search (through Envirofacts website). Abigilathttps://www3.epa.gov/enviro/facts/pcs
icis/search.html

" U.S. Environmental Protection Agency, Spreadsheet Tool fordEistinPollutant Loads (STEPL). Available from
http://it.tetratech -ffx.com/steplweb/

% United Sates Department of Agriculture, May 2014, Census of AgriculMag, 2014 [cited May31, 2017
Available from
https://www.agcensus.usda.gov/Publications/2012/Full_Reportivioé 1, Chapter 2 County Level/lllinois/ilvl.

pdf

165



APPENDIX B-CRITICAL AREAS

This appendix includes descriptions of the source data used to deliGehical Areas, and maps of each
Critical Area. Maps of Best Management Pract{@8Ps)s outputs from the Agricultural Conservation
Planning Framework (ACPF) are also included.

How locations were identified

Several sources of information were used to identify Critical Area locatibaseTnclude wetland
restoration ranking values from the Missouri Resource Assessment Paim@ibRAP) and results
from the U.S. Department of Agriculture (USB&PFRools.

Wetland restoration ranking values

Wetland restoration ranking values and wetland importance values wereeantdat the watershed by
the MORAP Several layers of data, especially topography, soil type, and land coverysest¢o create
maps of existing wetlands which it is highly important to protect, and areashwirere formerly
wetlands which it would be highly beneficial to resto

Agricultural Conservation Planning Framework (ACPF)

The ACPF is a set of GESed tools developed by tHeéSDAResearch Service (USBRS) that can
substantially enhance watershed planning capabilities on agricultural land. THei@\@QRrently

availadble for Minnesota, lowa, and lllinois, and uses new Hggolution data sources, such as soils, land
use, crop rotations, and elevation (from LiDAR). Thestdetermine slope, flow accumulation, and

other factors by HUC12, allowing analysis at watersratifield scales. Among the outputs of the tools
are possible beneficial locations for different types of practices placedldsfiat field edges, and in
riparian zonesNo recommendations are made. The aim ist@ate aplanning resource to use in
watershed planning and consultation wiiindowners.

The BMPs recommended by the model include grassed waterways, contibeir &trips, drainage water
management, appropriate riparian vegetation, and nutrient management wetlaviday of the tools
within the ACPF have parameters that can be adjusted bysbeto change their output. For example,
the user can define the width of contour buffer strips gesited and the minimum distance between
buffer strips. Tabl®.1 shows the usedefined or modifiable vales used for this assessment.



TableB.1. Values entered into ACPF tools to generate BMP locations fedeBeed or modifiable parameters.

ACPF BMP Values used for usedefined or modifiable parameters
Edgeof-Field Bioreactors Nomodifiable parameters
Contour buffer strips Buffer strip width: 15 feet
Minimum distance between buffer strips: 90 feet (default)
Drainage water management Tile-drained agricultural fields where a 1 meter (3.3 ft) contour iagdr

comprises more than 30%f the field (representing the addition of 2 contrgl
gate structures on the tile drain), with a default minimum of 20eacr

Grassed waterwaysSPI Drainage threshold: >6 acres
Threshold Standard deviations: 2
Nutrient Removal Wetlands Suggested spacirdistance: 250 meters (default)

Impoundment height: 0.9 meters (default)
Buffer height: 1.5 meters (default)
Road file used to avoid roadsladison County roads shapefile

WASCOBs Embankment height: 1.5 meters (default)
Road file used to avoid roads: MaolisCounty roads shapefile
WASCOB basin depth raster (optional): left blank

Riparian function assessment No modifiable parameters

The data analysis capabilities of the model also allow for further, independsessisent of different
BMPsPlanningscenarios can be generated from the results anthpared/evaluated in a simple way
without additional input.

The results of the ACPF modeling were combined into oneimApcMap. They were printed on 30 x 40
inch zoomeein maps covering the whole watdrad. These maps will be useful for tteunty Soil and
Water Conservation Distrisand Natural Resources Conservation ServikBC pBstaff to explore BMP
options with farmers interested in implementing a soil conservation oewedy protection project. fie
ACPF results were also useful in settimgnumeric targets for this watershed plan.

The ACPF is focused on reducing runoff and preventing nupaiution from farmlands. It focuses on
the value of wetlands as nutrient sinks and for flood contasl compared with the MoRAP assessment
which considers wetland value as potential for restoration. Together, @eFAand the MoRAP wetlands
mitigation importance values will overlap in several places, showing wetldreddremely high
restoration and preection importance.

The following table (Table B and maps show the ACPF results for several Best Management Practices.



TableB.2. Summary datéor the ACPF results by HUC12.

HUC12

ACPF results 071402040507 071402040508 | 071402040509 | 071402040510| 071402040511 071402040512 TOTAL
# bioreactors 6 114 35 70 39 59 323
Total area bioreactors (sq m) 5736 113429 32230 60848 35764 53692 301698
# contour buffer strips 203 464 782 89 277 386 2201
Total area contour buffer stripg
(sq meters) 170758 452954 752605 79645 242285 351640 2049887
Grass waterways total length
(m) 70118 822850 443237 312452 104546 218819 1972022
# drainage management
polygons 7 219 67 126 48 110 577
Area drainage management
fields (sq meters) 461 22324 8189 10832 4647 6856 53309
# nutrient removal wetlands 1 18 14 0 9 4 46
Nutrient removal wetlands areé
(wetland & buffers) (sq meters 462 22342 8203 0 4656 6860 42523
Wetland area only (sq meters 12941 334133 199363 0 109137 54181 709755
Area draining to nutrient
removal wetlands (sq meters) 727000 23258300 18069948 0 8068028 3916480 54039756
Riparian area: # Critical Zone
segments (CZ) 12 3 8 13 16 52
Riparian area: # Multi Species
Buffer (MSB) 4 70 18 38 40 32 202
Riparian area: # Stiff Stemmed
Grasses (SSG) 58 85 174 51 73 76 517
Riparian area: # Deep Rooted
Vegetation (DRV) 12 126 152 177 116 147 730
Riparian area: # Stream Bank
StabilizationSBS) 200 237 532 155 192 313 1629
# WASCOBs 74 194 329 46 97 112 852
Area WASCOB basins when
filled (sq meters) 245712 586496 790756 155741 253560 329301 2361565




Critical Areas Maps —watershed -wide









Agriculture Conservation Planning Framework (ACPF) output maps —BMPs
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APPENDIX G-MANAGEMENT MEASURES

Quantifying the impacts of potential management measures

Quantifying pollutant reduction

Several sources were used to identify typical pollutant and flow reduetssociated with eacBest
Management PracticeRMP recommended, where possible. These include:

X

X
X

X

U.S Environmental Protection Agency (USHRé&gion 5 Load Estimation Model Users Manual,
Figure E&

Pigeon Creek Watershed Plan, Table 67 (Waste Basin Treatment System)

Spreadsheet Tool for Estimating Polhithoads (STEPLY BMP claulator, available

at http://it.tetratech -ffix.com/steplweb/models$docs.htm

Long Run Creek Watershed Plan, TdbleTable 41

lllinois NutrientLossReduction Stategy (2015

Green Values National Stormwater Management
Calculatorhttp://greenvalues.cnt.org/national/cost_detail.php

MinnesotaDepartment of Transportation Table 2.2 in the report: "Comparing Properties of
Water Absorbing/Filtering Media for Bioslope/Bioswale DeSign
2017http://www.dot.state.mn.us/research/reports/2017/201746.pdf

National Pollutant Removal Performance Database, seen in Lower Meramersiiéatélan,
Table 20and Table 21

lllinois Urban Flooding Awareness Act report,

2015, https://www.dnr.illinois.gov/waterresources/documents/final_ufaa req.pdf

Low Impact Development Urban Design Tools webiitps://www.lid -stormwater.net/
Southwestern lllinois Resource Conservation DistiSVIRCR Thinking Outside the Pipe, seen
in Lower Meramec Watershed Plan, Table 20

Stormwater Management Center fact sheets, seen in Lower Meramec WatelPdaedTable 20
andTable 21

lowa Nutrient Reduction Strategy, Tallend Table&

International Stormwater BMH3atabase Pollutant Categoryr8mary Statistical Addendum:
Total Suspended SolidBacteria, Nutrients, and Metalsww.bmpdatabase.orginked to by
USEPA

Quantifying the costs of management measures

Theimplementationcosts of the management measures recommended were assembled é&wvenad
sources, includinthe following primary sources

X X X X X

Natural Resources Conservation Service (NR@8)ce Component List FY2014

lowa State Uniuesity, 2011, "Woodchip Bioreactors forthite in Agricultural Drainaggpage 2
Long Run Creek Watershed Plan, TablardL Table 42

lllinois Nutrient Reduction Strate@®015), Page-B, B4, B7

Green Values National Stormwater Management
Calculatorhttp://greenvalues.cnt.org/national/cost_detail.php




X

National Pollutant Removal Performance Database, seen in Lower Meramercsiiéatélan,
Table 20and Table 21

lllinois Urban Flooding Awareness Act report,

2015, https://www.dnr.illinois.gov/waterresources/documents/final_ufaa_req.pdf

Low Impact Development Urban DesigrolBovebsite https://www.lid -stormwater.net/
Southwestern lllinois Resourdgonservation District (SWIRCDRhinking Outside the Pipe, seen
in Lower Meramec Watershed Plan, Table 20

Stormwater Management Centéact sheets, seen in Lower Meramec Watershed Plan, Table 20
andTable 21

lowa Nutrient Reduction Strategy, Talleand Table&

International StormwateBMPDatabase Pollutant Category Summary Statistical Addendum:
TSS, Bacteria, Nutrients, and Metalsyw.bmpdatabase.orginked to by USEPA

Technical estimates from Midwest Streams Inc and Andreas Consultting0a7

Since these costs were assembled, an additional valuable resource for esstdentified: the Green
Values National Stormwater Management Calculator, available online
at http://greenvaluescnt.org/national/cost_detail.phpThis site includes information on construction

costs, maintenance costs, and component lifespan.

The final costsised, and the& sources, are shown in TableLCThe costs were adjusted for inflation to
2018 dollars using the conversion rates given in Table C.2 from www.usméitulator.com.



TableC 1. Costs ofecommendedBMPsand sources of cost data.

Management measure| Cost Cost unit | Cost data source(s) URL
Animal waste/storage | $260,000 lacre 2016 Andreas Consulting cost for one large flushing and https://www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/M8 012400
treatment system treatment system on dairy farm, 2016. Also see tHRO$ .pdf
factsheet for more detail.
Bioreactors $158 /acre 2011 lowa State University PDF, 2011, 'Woodchip Bioreact{ https://store.extension.iastate.edu/product/13691
(denitrifying) drained for Nitrate in Agricultural DrainageCost is $7k to $10k for
treating 30 to 100 acres, so average of $8,500 per bioreactor
treating an average of 65 acres, so 8,500/65 = $130.76/acre¢ in
2011, adjusted for inflation is $142.30 in 2017.
Comprehensive $55 lacre 2017 Mike Andreas (Andreas Consulting), 2017. Further https://www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/M8 012173
Nutrient Management planned information available athe NRCS webpag$32 average .pdf
Plans (CNMPs) for annual per animal or $6,748 average annual cost of
implementatior)
Consevation tillage $59 lacre 2017 Andreas Consultingrofessional estimate
Contour buffer strips $175 lacre 2015 lowa State University fact sheet, cost example table o| http://www.nutrientstrategy.iastate.edu/documents
page 2, sum of costs except foregone income cost
Cover crops $31 lacre 2015 lllinois Nutrient Reduction Strategy, pagé 8nder http://www.epa.illinois.gov/Assets/iepa/wateguality/watershed
"Planting Cover Crops" management/nirs/nirsfinal-revised083115.pdf
Grassed waterways $8,653 lacre 2017Andreas Consulting, professional estimate
Nutrient Management | $14 lacre 2017Andreas Consulting, professional estimate
Plan (NMP)
Ponds $15,270 /acre 2017Andreas Consulting, professional estimate
Riparian buffers $53 lacre 2015 lllinois Nutrient Reduction Strategy, pag8 BB4 under | http://www.epa.illinois.gov/Assets/iepa/wateguality/watershed
"Installing Stream Buffers", cost of planting grass only management/nirs/nirsfinal-revised083115.pdf
Terrace $3.36 Ninear 2017Andreas Consulting, professional estimate
foot
Water and sediment $366 lacre 2017AndreasConsulting, professional estimate
control basin
(WASCOB)
Wetlands $13,163 lacre 2015 lllinois Nutrient Reduction Strategy, pagé,B http://www.epa.illinois.gov/Assets/iepa/wateguality/watershed
"Constructing Wetlands", upfront cost (no design cost and nomanagement/nirs/nirsfinal-revised083115.pdf
amortized)
Forest stand $356 lacre 2017Andreas Consulting, professional estimate
improvement
Bioswales $18 /sq ft 2007 Water Environment Research Federation Low Impact| http://greenvalues.cnt.org/national/cost_detail.php

Development Best Management Practices Whole Life Cost
Model, as listed in Green Values National Stormwater

ManagementCalculator




Table C.1., continued

P R

Dry detention basins, | $43,805 lacre 2015 USEPA BMPs webpage, now archivélagedobllowing link | https://castlehillstx.files.wordpress.com/2015/07/djetention-ponds
new -bestmanagemenipractices -us-epa.pdf
Wet detention basins, | $48,122 lacre 2015 USEPA BMPs webpage, no longer available http://water.epa.gov/polwaste/npdes/swbmp/WePonds.cfm
new
Detention basin $15,237 /acre 2014 Long Run Creek WatersHgdsed Plan, Table 41 http://www.lowerdesplaines.org/docs/LRC%20Report.pdf
retrofits (native
vegetationbuffers,
etc.)
Detention basin $992 lacre 2014 Long Run Creek WatersHedsed Plan, Table 42 http://www.lowerdesplaines.org/docs/LRC%20Report.pdf
maintenance
(dredging, mowing,
burning, invasives, etc.
Pervious pavement $100,558 /acre 2002, LICstormwater Center, seen in Lower Meramec https://www.ewgateway.org/community
Watershed Plan, Table 21 planning/environmental/wateiresources/lowermerameewatershed
plan/
Rain gardens $9.27 /sq. ft 2008, lowa Rain Garden Design & Installation Manmatlway | https://www.nrcs.usda.gov/Internet/FSE_ DOCUMENTS/M@p2 0071
value between estimates on page 15, also used in Upper Siivet.pdf
Creek plan from 4 cost sources,
https://www.nrcs.usda.gov/InternetFSE_ DOCUMENTS/nrcs14
2p2_007154.pdf
Rainwatercollection $237 per 2015, Lowmpact Developrant Urban Design Tools website | https://www.lid-stormwater.net/
barrel/sm
all cistern
Single property flood $2,000 per 2015 Approximately, based on 2015 lllinois UrBéooding https://www.dnr.illinois.gov/waterresources/documents/final _ufasep
reduction strategies property | Awareness Act report ort.pdf
Storm drain system $81 Ninear 2015 US EPA BMPs page, Ferguson et al (1997) $3.90 estj http://olympiawa.gov/city-utilities/storm-and-surfacewater/policies
cleaning and expansion foot for cleaning, added to $72.60 2001(?) Olympia WA Pipe andrequlations/~/media/Files/PublicWorks/Water
Evaluatim and Replacement Options Resources/SSWPAppendix%20J.ashx
Tree planting (e.qg., $81 Ninear 2010Center for Neighborhood Technagip mid value estimate| http://greenvalues.cnt.org/national/cost_detail.php
street trees) foot PER TREE
MULTIPLIED BY 114 sq ft/tree at 10 years old (from CWP | https://www.chesapeakebay.net/documents/Urban_Tree Canopy EH
report) eport WQGIT_approved_final.pdf
Logjam removal $31 Ninear 2016Midwest Streams, professional estimate
foot
Shoreline stabilization | $83 /foot 2017 Andreas Consulting, professional estimate
Streambank & channel| $78 Ninear Midwest Streams, professional estimate
restoration foot




Table C.2. Inflation rates useddonvert BMP costs to 2018 U.S. dollars from www.usinflationcatmutam, accessed May 2018.

Inflation ratesto convert to 2018 dollars
(usinflationcalculator.com
2001 41.0%
2002 38.7%
2007 20.8%
2008 15.9%
2011 10.9%
2012 8.7%
2014 5.4%
2015 5.3%
2016 4.0%
2017 1.8%




Descriptions of Management Measures (Best Management Practices, or BMPS)
Programmatic Management Measures

Conservation Development

Conservation Development is a design method that attempts to mitigatetivironmental impacts of
urbanization by conserving natural areas and their functions. In a Conservatrefopment

subdivision, the aim is to allow for the maximum number of resigs permitted under zoning laws,
while disturbing as little land area as possible. This is especially important in areasmicant

floodplains, groundwater recharge areas, wetlands, woodlands, and strda@velopers assess the
natural topography, natudadrainage patterns, soils and vegetation on the site in the design stage. The
result is compact, clustered lots surrounding a common ogjegce.

The open space is typically preserved or restored natural areas that maintairahlaydrological
processesnd are integrated with newer natural stormwater features and recreational traiis. allows
residents to feel like they have larger lots because most lots adjoin the gaee sConservation
Development can also be used to integrate agricultural lasebsuharmoniously into the subdivision
design.

The steps below are generally followed when designing a Conservatioropesgit site:

1. Identify all natural resources, conservation areas, open space areas, phyasiced$eand
scenic areas and preseraad protect these areas from negative impacts from the
development.

2. Locate building sites to take advantage of open space and scenic wieaguiring smaller lot
sizes or cluster housing in a way that protects the development rightseqgfritperty ownerand
maximizes the number of occupancy units permitted by zgnin

3. Design the transportation system. Roads should provide accessldingusites, allow
movement throughout the site and onto adjoining lands, ahduld not cross sensitive natural
areas. Street design focuses narrower widths, infiltration opportunities, eliminating curbs
and guttersadjusting the vehicular level of service (LOS), creating LOS for otldessrof
transportation, and designing connected street networksipport multiple ges.

4. Prepare engineering plans to show how each building site can be serveddnyialpublic
utilities.

Conservation Development also provides provisions for-teng and permanent resource
protection. Mechanisms such as conservation easements and transtéealopment rights can ensure
that measures protecting the open space are more than just temporary.

The St. Clair County Stormwater Control Code includes measuredéatpie landscape from erosion,
by avoiding areas of steep slopes (gredkem 3:1) and retaining existingatural watercourses, lakes,
ponds, sinkholes, and wetlands wherever possible

33-447 SOIL EROSION AND SEDIMENT CONTROL.

The following principles shall apply to all development or redevelopmetintiies within the County and
to the preparation of the submissions required under this Code:



(A) Development or redevelopment shall be related to the topography ar&l agfathesite so as to create
the least potential for erosion. Areas of steep slopes greaten theee to one (3:1) where high cuts and
fills may be required are to be avoided wherever possible, and natural condbordd be followed as
closely as possible.

(B)Natural vegetation shall be retained and protected wherever possiblasfimmediately adjacent to
natural watercourses, lakes, ponds, sinkholes, and wetlands are to henldiiturbed wherever possible.

Many communities’ zoning ordinances do not yetmpit Conservation Development design, because of
code requirements for features such as minimum lot size®asdts, and frontage distances. These
ordinances should be amended to allow for Conservatioreldgvnent design.

Federal and state programs

Fedeanl and state agricultural easement and working lands programs such as the ¥atioseReserve
Program (CRP), the Conservation Reserve Enhancement Progrd), (B&Environmental Quality
Incentives ProgranEQIR, andthe Agricultural Conservation Easemiérogram ACEPare designed to
recompense farmers and landowners for practices that protect soil and watdtth More information
on these prgrams is available in Appendixfinding Sources.

Financial support for stormwater infrastructure

Stormwaterinfrastructure, including green infrastructure, does nawk a dedicated funding
mechanism in many of the communities in the watershed. Maintenance aridaempent of ageing
infrastructure is a significant concern for these communities, and infrastructuredaiuch as pipe
bursts can end up costing them more than timely repairs @mpdacement would have cost.

Consistent funding at an appropriate level enables communities to createst@ier management
programs that reduce urban flood risk and improve water quality. There are sewdi@} pptions that
assign dedicated funding for stormwater infrastructure that prevents flogp@nd allows infiltration.
With all of these options, a certain amount of public resistancelmexpected-people generdy don't
like paying taxes and fees. This is why public outreachedndation, and input, is important. Where
there is a demonstrated need for infrastructure investmeite benefits can be shown to outweigh the
costs and people will understand the neexd the program.

Forcounties the State of lllinois Counties Code (55 ILCS 5/) allows “managemeémtitigation of the
effects of urbanization on stormwater drainage” in St. Clair County, Madisonty; and seven other
counties (55/ILCS 5/5062.2) (see below). Stormwater Plansatesl by these counties can include
elements such as rules for floodplain and stormwater management, feexes from new
development, and incentives for using green infrastructund ather approved drainage structures.
lllinoismunicipalitiesalso havehe authority to adopt stormwater plans (65 ILCS/ Art 11 prec Div110
Flood Control and Drainage).

The 2015 lllinois Report for the Urban Flooding Awareness Act prepared bynidnfRs the following
USEPA recommendations for stormwater magragnt financing options:

Stormwater utility (or service fees),
Property taxes/general funds,
Sales tax,

Special assessment districts,
System development charges,

X X X X X



X Municipal bonds and state grants, and
X Lowinterest loans.

Astormwater utilityis dedcated to recover the costs of stormwater infrastructure regulatory
compliance, planning, maintenance, capital improvements, and repair and repdateThe utility
imposesits feesbased on how much stormater is being generated from a parcel, which candzdily
calculated from the amount of impervious surface on the parceltarénnual average precipitation.
Sormwater diverted from the sewer system through infiltration or tearpry retention (e.g. into a rain
gardenor rain barrelsfanbe given a créit against the utility fee equal to theolume of water averted
and itstreatment costs Thissystemoffers the publigyreater transparency as to the true societal costs
of managing stormwater runoff, and offers them an economic incentive to eynmilactces that divert
more stormwater from the stormwater collection system.

As of 2015, 21 communities in lllinois have utility fee assessmenssisTdsmaller number than in
many neighboring Midwestern states. The communities includie rule and no#home rule
communities. The lllinois Municipal Code allows communities to opetdites, and townships also
have the ability to create a stormwater program and assess a user fee piiz Rldrks Statutes, Article
205 of the Township Code in the lllinoisn@oled Statutes (60 ILCS).

A small proportion oproperty taxes or general fundan be set aside for stormwater management. An
additionalsales taxor a proportion of an existing sales tax, can also be used.

A gecial assessment districtlso known as a special service area (SSA), is set up to benefit a specific
portion of a municipality or county where there are specific problems to lizessed. Fees assessed
only to those properties within that area. The district is often a small pomioa munigality or county.
Special assessment districts can be created to address problems withwsttemflooding, and other
issues.

Lowinterest loansnay be secured under thé&/ater Pollution Control Loan Programvhich funds both
wastewater and stormwater projects. Funding for the loan program comes tinenstate revolving

fund. Eligible projects include upgrading or rehabilitating existing infrastrucstwenwaterrelated

projects that benefit wagr quality,anda widevariety of other projects thaprotect or improve the

guality of lllinois’s rivers, streams, and lakéseWater & Waste Water Disposal Loan & Grant Program
provides funding drinking water systems, sanitary sewage systems, anovaiter drainage to

households and businesses in eligibliral areas. The program assists applicants who are not otherwise
able to obtain commercial credit on reasonable terms for these projeceasfserved must be rural or
towns populated with 10,000 people or fewer. Leegm, low interest loans are the primary funding

type available. Grants may be combined with a loan if necessary and if fundsailable.

Flood Damage Prevention Ordinance

St. ClailCounty anceightcommunities in the watershed are members of the National Flood Insurance
Program (NFIPMadison County and Clinton County @lsomembeis. As NFIP members, these
communities have aléodplain Ordinance in effect. Several features of the floodplaimarttes are
based on lllinois Department of Natural Resourdéstlel Flood Damage Preventti Ordinance (a
previous or current version).

Further steps can be taken to update communities' floodptaidinances to protect residents and
businesses from flood risk and unnecessary mitigation costs. HeartCamgervancy prepared a draft
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Flood Damge Prevention Ordinance for Madison Couatytainingoptionsfor strengthening existing
floodplain codes to protect property owners and commuestibased orthe Federal Emergency
Management AgencyFEMA Community Rating System (CRB)ese options inctie:

X Requiringapplicants for a development permit to obtain all other required local, statel,
federal permits before the development permit is issued.

x Defining “substantial improvement” (which triggers compliance) aselepment which equals
or exceeds fifty percent (50%) of the market value of the building beforéntbeovement or
repair is started, or increases the floor area of a building by more than 20%.

X Requiring? feet of freeboard (height above theBeHood Hevation, or BFHor structures in
the floodplain.

x Allowingaccessory structures in floodplaimat are northabitable,if they are used only for the
storage of vehicles and tooland follow seeral other requirements).

X Requiringall new and substantially improved critical facilities to be located outside th
floodplain, unless infeasible, in which case they must be elevated or floofiul to the 500
year flood elevation. Access routes must discelevated to the BFE. Toxic substances must be
sealed off from floodwaters.

The State of lllinois also has a Model Stormwater Management Ordinance thi@rided to be an
independent, stanehlone, seksufficient ordinancdor lllinois communities to adopfor bcal
governments withouindependent stormwater ordinancethe modelstormwater provisiongan be
addedto their subdivision ordinance, bdihg code, or zoning ordinance, excluding language which is
redundant withexisting local government codés

Green infrastructure incentives

Green infrastructure is a vital concept that incorporates and informs manyeafetommended
practices in this WatersheBased Plan. Green infrastructure can be defined as our regionisahat
resources, including open space, woodlands, wetlands, gardens, tneg@sgricultural land. It can also
be defined as th@odes and corridors of vegetatiaver the region, or theite-scalestructures and
landscaping that recreate natural processa&gegionally connected system of green infrastructure
results in a higher diversity of plants and animals, removal ofp@nt source pollution, infiltration of
stormwater, and healthier ecosystentSorridorsof green infrastructure along streanase extemely
important because they provide biological conduits betwémibs. However, most parcels forming
corridors are not ideal green infrastructure uiihdowners andesidents embrace the idea of
managing stream corridors or creating backyard habitats.

Various regulatory incentives can be used to encourage ¢sggd and implementation of green
infrastructure in new development. These incentives can include flexiblemggitation of regulations,
fee waivers, tax abatement, access to municipal utilites| a streamlined development review
process. The incentives can be granted on a-bgsease basis.

Long-term management of natural areas

Conservation Development promotes the protection of sensitive naturalssaed open space in new
development, as wikas incorporating green infrastructure into stormwater systems. In “tradif®
development, too, there is often a piece of land set aside for a detefitamin. Once set aside, this land
can sometimes lose its ecosystem functions (such as water filtratioreatonal value, and floodwater
holding capacity) due to lack of maintenance.



Developers should be encouraged to donate those naturasaeend systems to a public agency or
conservation organization for lortgrm management. Donation can be byher fee simple purchase of
undeveloped land, or by acquisition of the development tsgdnd establishing a conservation
easement. If a local government takes on ownership or maintenancesdétid, it can choose to fund it
through mechanisms such as\u@®pment Impact Fees and Special Service Area (SSA) taxes.

Alternatively, Homeowners Associations (HOAs) can explicitly takeeanahagement of the natural
areas, writing rules about maintenance and fees into their byelaws. Thebersnof the HOA withen
share in the costs and decisions about maintenance of the natural area. lemtidatbasins, Madison
County recently began the best practice of including the transfer ofaityhfor maintenance of the
detention basin from the developer to the Hom&pers Association once a new subdivision is 90%
complete. From then on, the HOA has a maintenance respiitysibr the detention basin. (See
“Detention basiny

Monitoring
Appendix D Monitoring Plan outlines an appropriate strategy for water qualitynitaring in the
watershed.

Native landscaping

Weed control ordinanceswhose purpose is primarily to maintain a pleasing aesthetic in community
landscapingoften directly or inadvertently discourage or prohibit the use of native tslaNative
landscapingan look “messier” than traditional landscaping, depewgdon the plants used. But when
native plants are well chosen and well maintained, planting areas look very gjeaxiroffer many
water quality and wildlife benefits€sarden nurseries and other native plant providers can beliad in
educating customers and displaying the different “look” that native danffer.Weed control
ordinances can be amended to allow and encourage the usigese plants and provide guidance on
species and maintenance.

Open space and natural area protection

Several actions can be taken to encourage the protection of natural areagpamdspace in new
development. Some are regulatory, including the following practices frenttls. EPA Water Quality
Scorecard:

x Establit a dedicated source of funding for open space acquisiti@ehraanagement (e.g., bond
proceeds, sales tax).

X Adopt regulations to protect steep slope, hillsides, andeotbensitive natural lands (e.g., by
limiting development on slopes > 30% or requilia@er lot sizes in sensitive areas).

x Create agriculture resource zoning districts (e.g., minimum lot size afi@&3 and larger) to
preserve agricultural areas.

x Adopt neighborhood policies and ordinances that work to tre®ighborhood open space
amenites that are within % to ¥ mile walking distance from every residence.

Other actions are nonegulatory:
x Provide financial support to or collaborate with land trusts or other cons@wairganizations
to acquire critical natural areas.

x Adopt a communy-wide open space and parks plan.
x ldentify key natural resource areas for protection in jurisdiction’s parksoped space plan.
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x Allow and encourage retrofits of abandoned or underesiti public lands to serve as permanent
or temporary open space argteen infrastructure sites.

Private sewage monitoring

Private, residential septic systems are often not maintained properlyjnigéad failure.The U.S. Census
Bureauhas indicated that at least 1066 septic systems have stopped workif@iled septic sfems

can leach bacteria and nutrients into ground water onaltbese contaminants to be exposed at the
surface and washed into receiving streams during storm evéntgently, inspections and enforcement
of private septic systems are complaiiriven—there is no plan or resources for further enforcement.

Septic inspectionsre required during real estate transactions, but these are often many years apatrt.
More regular inspections should be considered by the counties and ipaliies, regardless of

property ownership turnoverA rule in Jefferson County, Missouri requires that homeowners annually
have their sewer system serviced and submit certification of it to then§ou

Private sewage data on violations and water quality parameter exceedshoekl be collected and
mapped.Additionally, an intensive inspection of private septistems should be considered, to
determine the location of any illicit discharges and to assess the ¢ondif all septic systems in the
watershed. This effort, commonteferred to as a sanitary sweep, could be eligible for grant funding.
Following the identification of failing septic systems a course of action toatdfrese systems will need
to be coordinated with the landowners, municipalitiespaties, and relevat state agencies.

The U.S. EPA provides an excellent guide for septic system owners calleiédvirher’'s Guide to
Septic Systems” (USEPA, 2005), which explains how sgstians work, why and how they should be
maintained, and what makes a system fail.

Riparian buffer ordinance

“Riparian” in its most general sense, means “adjoining a body of wakeriparianbuffer isan
undisturbed naturally vegetated strip of land adjacent to a body of wateh s$ a stream or lake
Among their many benefits, guian buffers store floodwater, allow lateral stream movement, reduce
streambank erosion, trap and remove sediment in runoff, mitigate streamming through shade,
provide habitat for wildlife, and increase property valu&ie literature indicates thabfest provides
more benefits in a riparian buffer than grassland deedth benefits including more wildlife habitat,
stream shading and temperature control, and more debria &s0d source for the streamsooak-
hickory forest should be the first choiceriparian buffer vegetation

A riparian buffer ordinance protects a riparian area of a certain width from new develdpmnerother
disturbances, and promotes revegetation/reforestatiors. &graduate student intern, Janet Buchanan
(one of the authors othis WatersheeBased Plan) created a draft Riparian Buffer Ordinance for
Madison County that would protect the riparian area in the unincorporated af¢he county from
certain kinds of development and activities. The ordinance has ndigen passed.

A riparian buffer ordinance may restrict the followiagtivities and structures in the riparian buffer:

Buildings, accessory structurgeads,parking lots, driveways, and other impervious surfaces
Disturbance of vegetation (through clearing, construction, or othectixas)

Disturbance of soil (through grading, stripping of topsoil, plowing, cuitigaor other practices)
Grazing of animals

X X X X
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X Filling or dumping
X Storage of hazardous materials

Sewage Treatment Plant upgrades/advanced treatment

Sewage treatment plant$STPsare subject td\ational Pollutant Discharge Elimination Syst&RDES
permit requirementsUpgrades to wastewater treatment plants in the watershédwd be installed so
that the limits set in these permits are not exceeddacording to recent studies, upgrades can reduce
total phosphorus in plant effluent to below 1.0 mg/l and veé total nitrogen in plant effluent to less
than 5.5 mgL. These would be significant improvements over the exgstinosphorus and nitrogen
concentrations in effluent from several of the sewage and wastewatsttnent plants in the
watershed.Fundingfor sewage treatment plant upgrades may be available from USEBAise
Reduction grant program.

UEPA has published a report on advanced wastewater treatrmethods to reduce phosphorus in
effluent (“Advanced Wastewater Treatment to Achieve Low Concentration cffPloous”). The most
effective treatment is the addition of aluminwor iron-based coagulants followed by tertiary filtration,
which reduces the final phosphorus level in effluent to neabelow 0.01 mg/L. This treatment is
affordable; monthly residential sewer fees charged by the facilities ranged keet$&8 and $46. Other
pollutants such as BOD, TSS, and fecal coliform were atéficaigtly reduced. Another treatment is
enhanced biological nutrient removal (EBNR) in the seagriteatment process, which can often
reduce total P to 0.3 mg/L or less prior to tertiary filtration. The procedsces operating costs for the
tertiary filtration process and removes other pollutants as well.

Additionally nutrient credit trading is a way to reduce overall nutrient discharge fromvttiaity of the
treatment plant The plant payfor a conservation easement that reduces nutrient disgieairom
agricultural landthusoffsetting the plant’s dischargélhe two parties can agree with the state (lllinois
EPA) that this amount of nutrient reduction can count agathe treatment plant’s discharg&hese
agreements have been made s#verallocationsacross the U.S.A., including Lancaster County, PA and
the American Farmland TrustsBate pilot project (Ohio, Indiana, and KentucKifie agreement
typicallylastsfor 10 years.

Stream Cleanup Team

A Stream Cleanup Team operated between 20082009 in Madison County and removed debris from
selected streams in the county about which they received complaints. The pléazn therefore
contributed to improving water quality, reducing flooding, and monitorinmgat health. The work was
funded by a grant from the U.S. Department of Housing and Ubtleuelopment; the Team was
comprised of paid workers. During the course of the cleanup operatiogam locations were entered
into a handheld GPS unit, and later processed by the caififydepartment. Many county residents
were vocal in their support of the Stream Cleanup Team, and said they would §ke a reprise of the
program.

The program could be replicateshd expanded from its previous scop&o St. Clair County. The
program couldnclude an education component and opportunities for volurnté@esolvement,
mimicking other cleanup programs such as Missouri Stream Team, theSpaer Council's Operation
Clean Stream, or Missouri River Relief Trash Bash.
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Watershed-Based Plan supported and integrated into community plans

Copies of this Watershelased Plan will be made available to communities in the watershed. However,
for maximum effectiveness, the Plan should be adopted@nslipported (via a resolution). The Plan

will be most effectivavhen its goals, objectives, and recommended actions are integrated with
community policy.

Wetland mitigation banking/ In-lieu fee mitigation

A wetland mitigation bank or ilieu fee program can help to protect and restore critical wetland areas
while otherareas are developed.ireu fee mitigation is an opportunity to assist developers in meeting
their mitigation needs while directing mitigation to high quality sites mwWatershed. Under an ileu

fee program, a developer can pay a fee in lieu of fguto restore or protect wetland on the
development site, or to mitigate losses of those sites by protecting or restovetland offsite. The fee
goes to a third party organization which can direct the funds to high qualitp@gical sites for which
redoration efforts will have the most environmental impact. Mitigatioresitaninclude both wetlands
and streams. The U.S. EPA Water Quality Scorecard recommends cotigpefiosalamage to
riparian/wetland areas to be on a minimum 2:1 basis @noff-site.

Hydrologic/Flood Study

The most recent FEMA Flood Insurance Study in St. ClaityGeam completed in 2003. Since then,
significant development has occurred in the watershed, resulting in inctieaseff and a more
complex stormwater drainage network. Increased runoff usually comes witbased flood heights. In
an effort to reduce impacts from flooding, the Lower Silver Creek watdralmild greatly benefit from
an updated hydrologic study and updated floodplain magssignificant flooding has be&wted
outside of mapped floodplains, it is reasonable to assume that someabfldoding is from outdated
maps which no longer properly represent the one percent atrwhance exceedance floodplain.

Prior to updating of floodplain maps, a survey ofastormwater conveyance paths would greatly
assist in properly identifying areas prone to flooding. Idetliin such a survey should be flow paths
such as ditching and subsurface culverts as well as theditemm Over time these pathways tend to get
consumed with sediment and debris which can greatly impact tb@nveyance potential. In the case of
subsurface culverts, these can also become deformed overtime which ritadmdess effective.

Once the updated floodplain has been properly identifiethliow up step to help with flood risk
reduction and awareness would be identifying critical facilities (e.g., fire sitmniice stations,
schools, hospitals) and infrastructure that are in the flood plain. Anticipdliiogl effects at these
locationscan greatly assist in future efforts to reduce flood risks and decrease respione for first
responders in the event of a flood. FEMA also collects data on repdtgestructures in areas insured
with federal flood policies. Awareness of these structures by local officialssséat B buyout grant
proposals and reduced flood risk to not only the propentyner, but the community as a whole.

Agricultural Management Measures

Animal waste storage/treatment system

Proper livestock waste management is very important in maintaining wateitguadpecially for
bacteria levels. Writing a Comprehensive Nutrient Management Plan helpsriatoimtegrate waste
management into overall farm operations. Such a plan can recommend wasige structures and
strategies that increase waste storage time, eliminate unwanted runoff, ireratp manure nutrients
into crop nutrient budgets, and efficiently apply manure togland without runoft.
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The following is a general approach to addressing bacterial pollution in streams adt @fresimal
manure.

x ldentify known sources of bacteria to waterbodies (eageas where livestock have access to
streams), using local knowledge, windshield surveys,igess with landowners, etc.

x Conduct monitoring of stream reacbeadding additional monitoring to help pinpoint potential
sources of bacteria.

X Promote good manure application practices such as:

0 Using manure injection rather than surface application;

Applying manure to relatively dry fields;

Avoiding steep slopes;

Avoding areas near waterbodies or drain tile intakes;

Avoiding areas prone to flooding; and

Avoiding application on frozen soil.

O OO0 0O

See the NRCS “Agricultural Waste Management Field Handbook” (AW4sHecific guidance on
planning, designing, and managingt®mns that involve agricultural wastes.

Bioreactors (denitrifying)

Bioreactors, also known as denitrifying bioreactors, are ditches filled witldwbips that contain
denitrifying bacteria. The bioreactor is placed at the outlet of a tile drainagersysind the bacteria
remove nitrogen from wateleaving the systenmResearch has shown an estimated bioreactor lifespan
of 15 to 20 years, after which the woodchips would be aepH if treatment was to be continued.

Comprehensive Nutrient Management Plans (CNMPs)

A CNMRBs a strategy for farmers to integrate livestock waste management intoatifarm operations.
Such a plan can recommend waste storage structures and strategies thatsaskaste storage time,
eliminate unwanted runoff, incorporate manureitrients into crop nutrient budgets, and efficiently
apply manure to cropland without runoff (e,gnanure injection). When these structures and strategies
are in place, manure is a useful asset to cropland that provides benefits to attii.he

Conservétion tillage

Converting intensive tillage to conservation tillage consists of swigdinom moldboard to chisel
plowing, which leaves at least 30% crop residue on the fields before andoldteing to reduce soll
erosion. Converting conservation tillageno-till consists of switching existing chisel plowing tetitio
where the ground is not tilled so as to not disturb the soil. This inceeaser infiltration, organic
matter retention, and nutrient cycling, and reducssil erosion.

Farmers may find that, initially, less tilling leads to growth of glyphesegistant (Roundupesistant)
weeds. Approximately ten species of weeds in the US are known to have beesistant to the
herbicide.To avoid thiscroprotation and diversificion is the best strategyo disrupt the weeds’
emergencefollowing dongterm weed management plan. This plan should focus on thp@rase of
each herbicideusing diverse herbicide modes of action (MOA), and the matif both herbicides used
and crops planted. See the Penn State Extension web pageof@ information about how this can be
achieved® Noill can also increase the need for pesticide use, at least at first. Thisbmtigken into
account in management activities.
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Contour buffer stri ps

Contour buffer strips are strips of perennial vegetation that alternate with strigew crops on sloped
fields. Contour buffers strips are usually narrower than the cultivated strigssifips of perennial
vegetation—consisting of adapted specieggrasses or a mixture of grassex legumes-slowly runoff
and remove from it sediment, nutrients, pesticides, and other contamis. Buffer strips can also
provide food and habitat (e.gnesting cover) for wildlife. Contour buffer strips are most sliiie
uniform, nortundulating slopesf between four and eighpercent, but can also be used on steeper
land. Contour buffer strips should be mown to maintaipiegpriate vegetative density and height for
trapping sediment, and/or for providing habitat ftarget wildlife species. They should not be mown
during critical erosion periods.

Cover crops

Cover crops provide both annual and letegm benefits to agricultural landdn an annual basis, they
protect soil from water and wind erosion by providingegetative cover between the fall harvest and
spring planting. They take up residual fertilizer nutrientd ¢hen release them back into the soil for the
subsequent spring crop. Cover crops asppress winter annual weeddlith consistent use of cover
crops, the soil organic matter content will increase, and this provides mangfits to the soil, including
improved soil tilth and health, increased porosity and infiltration, and susthiiielogical activity.
Cereal grains, annual rye grass and radish are common cover crops for this purposanpwther
types are available. Some crops, such as radish and turnips, are selectdp bwdak through
compacted soil layers. Cover crops are often planted as a mix of multgteesghat mutually provida
range of benefits.

Grassed waterways

Grassed waterways are vegetated channels designed to prevent gullyrelysowing the flow of
surface water with vegetation. Grassed waterways should be used wh#yeegosion is a problem.
These areas are nimonly located between hills and other ldying areas on hills where water
concentrates as it runs off the field. Grassed waterways trap sediment entdeng via field surface
runoff and in this manner perform similarly to riparian buffer strips.

The &e and shape of a grassed waterway is based on the amounnoff that the waterway must
carry, the slope, and the underlying soil type. NRCS design standagiageed waterways specify that
the minimum capacity convey the peak runoff expected frowm 10year frequency, 24our duration
storm. Enough freeboard above the designed depth should beiged to prevent damage to crops.
The vegetation in the channel should be native plants duitethe site conditions and intended uses.

Nutrient Management Plans (NMPs)

ANMPIs a strategy for obtaining the maximum return from-@md oftfarm fertilizer resources in a
manner that protects the quality of nearby water resourc€seating an NMP involves reviewing soil
maps, field boundaries, and nutrient uptake of crops ttedaine nutrient needs for each field and the
types and amounts of fertilizers to meet those needs.

Ponds

Ponds are popular features that also have significant pollutant removal bengfiéa well sited and
designed. Also known as wet ponds, stormwater ponds, orreteintion ponds, they are constructed
basins that have a permanent pool of water throughout the year (or at leagtithout the wet
season). As stormwater runoff enters the pond, the sediment settles out ameé switrient uptke
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takes place. Nitrogen removal throudkenitrification (i.e., reduction of nitrates via anaerobic bacteria)
can also occur in ponds.

Riparian buffers

A riparian buffer is &egetatedarea along a shoreline, wetland, or stream where developraaitrow
cropping is restrictedThebuffer physically protect and separates the waterbodiypm future
disturbance or encroachmepand reduces the amounts of pollutants that reacHhfiproperly designed,
a buffer can sustaithe integrity of stream ecosystems ahdbitats. As conservation areas, aquatic
buffers are part aguatic ecosystem and part urban forest.

Different gradingand vegetatiorat different locationcanaffectwater quality in different ways. Where
vegetation roots can interact with the water tahlcarbon cycling and denitrification may be enhanced.
In areas where the water table ddpexceeds the rooting depth, and overland runoff is hagifi-

stemmed grasses may be beneficial to intercept and reduce runoff and setiroe reaching the

stream Where appreciable amounts of neither runoff nor groundwater can be intéeckptreambank
stabilization has great benefitsocations where these practices would be most suitable were identified
by using USDA’'s ACPF model.

A riparian buffer ordinancesian important tool that communities can use to restrict nesvelopment
in buffer areas in order to ensure that land adjacent to streams continues tegrotater quality and
moderate stormwater flow.

Terraces

Terraces are a soil conservation practice applied to prevent rainfall runoff on slopihfydam
accumulating and causing serious erosion. The term “terraces” often bomg@t “contour terraces”
such as those in various mountainous regions of the world that foltovtotirs in wavy lines. Hower,
parallel terraces are the type of terrace used most commonly on agricultural lahd 1d.6. They are
constructed parallel to each other in straight lines, and parallel to the direcfidield operations as
much as possible. Some terraces are cartted with steep backslopes that are kept in grass, but most
are broadbased with gently sloped ridges that are cultivated as part of the frelchllelterraces that
dischargerunoff through subsurfacéle drains are known agarallel tile outlet(PTO}erraces. Withthis
setup, water that accumulates behind a terrace ridge is discharged throughacsurlet into a
subsurface drainSome of the runoffis temporarily stored folong enough that sedimersettles out of
the water, but not so long as to damage the crop.

The major benefit of terraces is the conservation of soil and water, whithrrirallows more intensive
cropping than would otherwise be possibhere are additional benefits for PTO terracés total

area can be farmed (no grassed waterways are needed); no interruptions indillagplying herbicide
because there are no grassed waterways; reduced peak discharges; and ting settlof sediment and
other contaminants before it reaches a receiving waterbody. Terraces arsiited to felds with long,
fairly-uniform slopes that are not too steep (generally less thayht percent), and wherg¢he soil isnot
too shallow (more than sixches). See the Purdue University Cooperative Extei@sovice page for
more information on terrace$.

Water and Sediment Control Basins (WASCOBS)

WASCO8are small earthen ridgand-channel or embankments built across a small watercourse or
area of concentrated flovn a field. WASCOBs hold field runoff that would otherwise create a gully or
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leave the field without sediment settling oMVASCOBSs are usually straighegetated with grassnd

just long enough to bridge an area of concentrated flow. The water deddma WASCOB is released
slowly via infiiration or a pipe outlet and tile linélhe ACPF model identified locations where WASCOBs
would be the most effective.

Wetlands

Wetlands, or Nutrient Removal Wetlands, provide significant water qualityfliené/etland plants,
soils, and microbesleanse the water entering the wetland, removing approximately 78% sediment,
44% phosphorus, and 20% nitrogen from runoff, according.$ BPA’s STEPL tool. This is achieved
through settling and biological update by wetland plants anghaisms. They alsrecharge
groundwater, store stormwater, reduce high water flows, provide food and hafaot wildlife, and
increase carbon sequestration. They are appropriate for agricultural andwbam land only, where
there is limited development.

Natural wetlands should be protected from increased stormwater runoff froneliggment, so as to
continue functioning. Wetland vegetation should consist ative aquatic plant species.

Constructed wetlands are shallow, vegetated ponds thmatemgineered and construetl to mimic the
structure, water quality function, wildlife habitat, and aesthetic value of reity occurring wetlands. In
some cases, they occur on sites that were historically wetlandscamdbe considewetland

restoration projectsSince construed wetlands need a somewhat constant water level to sustain their
functions, the soils underlying the wetland must allow limited infiltration.

Wetland restoration is the rehabilitation of a degraded wetland or thestablishment of a wetland so
that the soils, hydrology, vegetative community, and habitat are an apprdiximaf the original natural
condition that existed prior to historic modification.

The USDA's ACPF tool identified suitable locations for nutrient removalngstin areas with high
runoff risk in the Upper Silver Creek watershed. The MoRAP assessmentasfdyestoration ranking
identified wetland areas suitable for wetland restoration.

Forest Management Measure

Forest stand improvement

Forest stand improvement is an approach doefst management that prioritizes forest health and
wildlife habitat. Trees within the stand that are a desirable species, age clas&granare retained

while those competing with these trees are “culled” (i@ut or girdled). This decreases competitifor
the desirable trees, increases growth rates, and allows managers to shapeuhe fltest. Forest
management can favor trees that produce more hard and seftninuts, seeds and fruit) to support
wildlife populations. Additionally, forest stanehprovement can help improve water quality by
removing undesirable species, including invasive spea@sas honeysuckle, that increase soil erosion
on the forest floor by suppressing ground cover vegetation.

Urban Management Measures

Urban runoff manageent is somewhat different from agricultural settings in that the larger areas of
impervious surfaces cause higher runoff volumes and, often, high nutitertentrations. Structural
infrastructure designed and constructed to collect, store, infiltrate, aedttstorm water are some of
the most expensive watershed improvement tools to implement and requinsistent maintenance.
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According to Schueler and Holland (2000), the cost to maintain a stakar wractice over 20 to 25
years can be equal to theifial construction costs. Nevertheless, structural storm water prastaan
be effective tools for pollutant removal, runoff reduction, and peak flow réidacwhen properly
designed, constructed, and maintained.

Many of these Urban Management Measures fall under the definitions/categoiiesve Impact
Development (LID) and green infrastructure. They includggehe construction, and posionstruction
(retrofit) practices. The following practices have been recommendeth@éoUpper Silver Creek
watershed.

Bioswales

Bioswalesre swaled (sloped) drainage courses designed to removeasdaid reduce pollution from
surface water. The sides of the swale are less than 6% slope and the swabe filld with vegetation,
compost, and/or riprap. The designthie swale should maximize the time water spends there, which
aids in infiltration (for groundwater recharge) and pollutant removal. Bioswales &g effective when
sited adjacent to parking lots. They can capture and treat stormwater glthia “first fush” of rain on
the parking lot, which carries substantial automotive pollution.

In 2012, the City of O'Fallon, lllinois and HeartLands Conservancyctesdufeasibility study to
determine optimal locations for implementing bioswaleimcluding retrofitting existing concrete swales
and identifying future installation areasto reduce the volume of stormwater runoff and related
pollutants and sediments. In order to analyze potential vegetative swals, site planning area was
split into two smaller watesheds and then analyzed using two tools, Long Term hbgloal Impact
Analysisand ArcGIS, to determine the potential benefits of impleagion. In addition, the city studied
two pilot locations for a sirnonth period to establish baseline flow data xisting concrete roadside
swales. To encourage participation, regulatory barriers were removed théd potentially impede
private property owners, the city, and developers from voluntarilplamenting green infrastructure.
Marketing strategies were alsdeveloped to facilitate the introduction of bioswalesttee community.
Overall, O'Fallon and HeartLands Conservancy recommended:

x Encouraging the implementation of bioswales and other stormwater BMBseas of new
development, particularly in resideial parcels.

X Ensuring that city ordinances allow for the utilization of BMPs for bothiegiahd new
development.

X Retrofitting existing concrete swales with bioswales in fighbrity areas (i.e., residential
streets), specifically when the current infrastructure is being repaired or reglaxcut costs.

Detention basins

Detention basins are humamade depressionfor the temporary storage of stormwater runoff with
controlled release following a rain event. There are at least 65 detention$awsthe Upper Silver Creek
watershed and most are associated with residential and commercial developisgtt as subdivians
and business parks). Many of the existing basins are wébimabasins, which are essentially ponds
planted with turf grass on their side slop&ry detention ponds (i.edry ponds or extended detention
basing are designed to detain stormwater ruridér some minimum time (e.g., 24 hours) to allow
particles ancassociated pollutants to settle, bdb not have a large permanent pool of wat&hey are
often lined with concrete. These basins do not provide much, if any, infiltratvildlife habitat,or

water quality improvements.
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When designed for multiple functions, however, detention basins cgmdue water storage, wildlife
habitat, natural aesthetics, and water quality. Accogdin USEPA, properly designed wet bottom basins
designed to have wénd characteristics reduce total suspended solidsi(sedt) by 77.5%, total
phosphorus by 44% and total nitrogen by 20%. Dry bottomratiibn basins reduce total suspended
solids (sediment) by 75%, but have lower nutrient removduotion of total phosphorus (65%), and

total nitrogen (60%).

New basins should be:

X Located in natural depressions or drained hydric soil areas (especially \atie@ vegetation is
used);

Located adjacent to existing green infrastructure (especially when nativetatem is used);
Oriented/located so that outlets do not enter sensitive ecological areas.

Designed to serve multiple development sites, so that several smallgrsba® not needed,;
Designed with shallow side slopes and appropriate native vegetation;

Designedvith a shelf planted with native wet prairie vegetation, if a wet bottom basimt an
Planted with mesic or wemesic prairie, if a dry bottom basin.

X X X X X X

The St. Clair County Stormwater Control Code protects wetlanésnstt; and steep slopes in new
developmen and redevelopment (se€onservatioibevelopment TheMadison County Stormwater
and Erosion Control Ordinance contains several requiresn@n new detention basins in floodplains,
floodways, and connected to wetlands, rivers, streannsi ponds.

Retrdits to existing basins can also attain these benefits, through minor eadimg changes, addition
of extended detention basins/ponds, and the use of natiegetation. Many of the dry, wet, and
wetland bottom basins in the watershed present excellentafit opportunities. Generally speaking,
three years of management are needed to establish native plant communitiesigDhbe first two
growing seasons following seeding, mowing and spot herbajéications areneeded to reduce
annual and biennial weis and eliminate problematic nemative/invasive species such as thistle, reed
canary grass, and emerging unwanted saplings. In additiorint&eand outlet structures should be
checked for erosion and clogging during every site visit.

Maintenance of detention basins is of vital importanceustaining their functions and extending the
life of the infrastructure. Maintenance practices include regular dredging, mowibgring (an in
place controlled burn of native grassed)the vegetation, and remal of invasive species. These
practicesare recommended in the Watershd®lan, and will be referenced for these sites as they are
proposed for new projects.

For existing subdivisions and areas already developed, it is unusual to haggterformaintenarce
agreement in placeVhen detention basins get full of sedimettiere is no clearly identified party
responsible for dredging and maintenand@utreach is needetb educate HOAs about taking on
responsibility for dredging and other maintenance, andgmially change their byelaws to reflect this
responsibility. . For new development, Madison Countengly began the best practice of including the
transfer of authority for maintenance of the detention basin from theveleper to the Homeowners
Associaibn once the subdivision is 90% complete. H@Athen has a maintenance responsibility for
the detention basin for the life of the project. Alternadly, developers should be encouraged to donate
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naturalized detention basins and other natural areas tocal municipality or conservation organization
for long term management that can be funded by a mechanisrh as@aSSAax.

Regional detention basins collecting stormwater from a large area may be ativeffeption for

reducing flood impacts to Scolir Force Base in particular. Partners including the Village of Shiloh and
others in the Community Partnership Group may be able to move forward witgmton facilities that
slow the flow of water to the Base during heavy storms so that the flooddtspare reduced. Further
hydrologic analysis of the discharge and direction of runoff to the Base wouldduied to set this
planning in motion.

Pervious pavement

Pervious pavement is also referred to as porous or permeable pavemeiats paged wittpervious
pavement allow water to infiltrate through small holes to a belgund storage area, or to a pipe that
leads to such an area. Pervious pavements reduce runoff rates and volumesdiditional impervious
pavements, and can be used in almostmveapacity in which traditional asphalt, concrete, or pavers
are used. Below ground, the stormwater can be treated throsgihbiology and chemistry, and the
water is returned to groundwater and aquifers rather than increasing flows iaustse It is important to
note that there are limitations to using pervious paverhbased on subsoil composition, and that it
requires annual maintenance (such as vacuuming with a specialized machiesjain effective over
time.

Design options for pervious pavementlude:

X Porous pavement with underground storage/recharge beds;
x Concrete pavers infilled with soil/gravel and vegetated with grass; or
x Plastic or metal grid infilled with gravel or equivalent.

Ponds

Ponds are constructed basins with a permanent wetlp8ediments settle out and nutrient uptake can
occur with an active microbial community and healthy emergent and subrdeageatic vegetation.
Widely used as a stormwater BMP, they can also have be statikie fish and used for recreation.
Ponds shouldbe located at the outflow of a small drainage area in areas that are not highly
urbanized.They may be used in conjunction with other measures ssatrasion control, flood control
or baseflow.

Rain gardens

Rain gardensvegetated depressions that cleandinfiltrate stormwater from roftops and sump
pump dischargeshave become popular garden features. They work best when located in gxistin
depressions or near gutters and sump pump outlets, and areallp planted with deegooted native
wetland vegetéon. Rain gardens significantly slow the flow of water, improve water quality, and
provide food and shelter for birds, butterflies, and insect

Rain gardens work well in combination with the disconnettbroof downspouts and the redirection
of that water to the garden. This results in a significant increase in the infiltraficinwater over a
direct connection to the storm drain or to impervious surfaces.

Bioretention facilities are sometimes referred to as rain gardens, but the tanmgarden is typically
used to describe a small, planted depression on an individual homeownegery, while a
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bioretention facility typically describes larger projects in community comareas as well as nen
residential applications.

See “Thinking Outside ¢hPipe” from HeartLands Conservancy for more specifics on rain garden design
and bioretention facilities.

Rainwater collection

Rainwater collectiomnd reuse via rain barrels and cisterns is a straightforward and useful way to
decrease the amount and inteity of stormwater runoff in a watershed and reduce the amount of
water consumed from municipal sources. On most homes and buildings, rainfats from roofs into
downspouts and then onto streets or into storm sewers. Reconnectingdhaspouts to eiher rain
barrels or cisterns can reduce the flood levels in local streams and make watlabe/to the building
owner for irrigation and other uses. Water-use differs based on the type of storage and water
treatment.

Rain barrels sit above ground, and are connected to downspouts. A typichlra@i stores 55 gallons
of water. The water collected is often used for irrigation, which can resuigmnifisant cost savings; in
many areas, residential irrigation can account for almost 50 percent wlengtgal water consumption.
Car washing and window cleaning are other common uses of the collectedhataim

Cisterns are larger, sealed tanks that can sit above or below ground, and st rmmftop runoff from
downspouts. If installed below ground, a cistern requiresiap to bring the water up. With
appropriate sanitation treatments, the “gray water” from cisterns can besegifor toilets,
housecleaning, dishwashers, laundry, and even showeter@sand rain barrels both reduce water
demand h the summer months by reducing the potable water used for irrigation loeohousehold
uses.

Single property flood reduction strategies

A number of practices can be used to reduce flood damagéngesproperties. The key to successfully
mitigating future damages is to identify the source(s) of flooding astteescale. It is important to
educate property owners about possible sources of flooding, flood atidig practices, and the costs of
those practices. Coordination with local community officials is often requoedentify and confirm the
most appropriate flood reduction strategy.

The lllinois Urban Flooding Awareness Act Final Report, published in Jimeédeditified typical causes
of basement flooding (overland flow, infiltration, or sewer backup), and mitgadptions availabléo
address these causes. Takleis taken fromthis report, and shows these causes, along with rattan
options and their costs.
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TableC.3 Flood damage mitigation options and the causes of flooding that theyeaddalong with estimated
costs. From the IDNR Urban Flooding Awareness Act reéporé 2015), Table 9.1.

Storm drain system cleaning and expansion

Storm drain systems are vital for the timely removal of stormwater from ardesgenit would cause
damage if it accumulated. When clogged, storm drains, culverts, and sthienwater irfrastructure

can cause overflows that lead to erosion and property damage. Clednigipfrastructure increases
dissolved oxygen and reduces levels of bacteria in the receiving wateasir@lstorm drains by

flushing is more successful for pipes smaller than 36 inches in diariéastewater must be collected
and treated once flushed through the systelRur larger pipes, long pipes (700 feet or more), areas with
relatively flat grades, and areas with low flows, flushing imajesseffective

In some ases, stormwater infrastructure is found to be too small to accommodate theiflreceives.
Often, new development upstream has altered the watershed hydrology in seegeoften increasing
the amount of impervious surface and surface runoff flowing to it. In sades, existing infrastructure
such as road culverts and detention basins should be a=sdesxl resized to accommodate the
increased flowsThe Madison County Stormwater and Erosion Control Ondiea@equires that culvert
crossings are sized toonsider entrance and exit losses as well as tailwater conditions” @3).1
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The 2011 St. Clair County MtHtazard Mitigation Plan identified storm drain system improvement
projects. Culverts, ditches, and detention basins tHf&moverflow should b assessed for potential
enlargement. Upgrades should be made in response to stoaim diystem inspections, citizen
complaints, and/or updated modeling of the system. In aiddit sanitary sewer systems should be
maintained in order to prevent infiltration and combined sewer overflowsaBgn of sanitary sewers
to new development and existing buildings (already a common practice gmaimicipalities) should
continue wherever feasible.

Tree planting (street trees)

Street trees are trees that are plant@dthe public rightof-way. They are an important component of
municipal green infrastructure and provide benefits including redustagmwater runoff, filtering
pollutants in air and water, mitigating high “urban heat island” air temperatured,moviding pleasing
aesthetics that increase property values.

When planting new street trees, site evaluations should be conducted toaessite considerations.
Then, a suitable native tree species is selected. Factors such as growthrmataeatal traits size,
canopy shape, shade potential, wildlife benefits, and leaf litter productiowlshall be considered
when choosing a tree speciés.

Municipalities with a strong tree program can become a member of Tree CltydJ8ogram operated
by the Arbor Dayoundation. It is a nationwide movement that provides tieeessary framework to
manage and expand public tree inventory. Cities can achieve Tree City U&%gtateetingour core
standards of sound urban forestry managemedfj.maintaining a tree bard or department(2) having
a community treecareordinance,(3) spending at least $2 per capita on urban foresanyd (3)
celebrating Arbor Day.

Pollutant removal efficiencies for specific types of trees planted can limmatstd with the Pollutant
Loadl Reduction Credit Tool developed by the Center for Watershed Protecti@i it More general
pollutant reduction efficiencies were calculated or cited by the ChesapBakePrograrhand the
Pigeon Creek Watershed Pl&h.

Stream and Lake Management Measures

Logjams

A logjam is any woody vegetation, with or without other dspwhich obstructs a stream channel and
backs up stream water like a natural dam. Logjams occur naturally, providiedjdal stream structure
and cover for fish and wildlife and allowing nutrietth sediments to be deposited on adjacent
floodplain. However, logjams also impede the ability of streams in the wagdrghdrain and convey
water from the land in a timely manner.

Logjams commonly form when a relatively large object, often a tree, fedlsistream channel and
becomes wedged or blocked across the streambed. Populations of lsciavitve watershed also
contribute to the felling of trees in riparian areas. Sometirhaman activities induce stream
obstructions, like when yard trimmings or large appliances and other &t dumped in a stream or
left in a floodplain and subsequently are carried into the stream.

Logjams contribute to flooding by making less natstatage available in the stream channel, elevating
the water out of its banks during periods of high flow. This can be signiticdatm fields and
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residences in the floodplain and to particularly kying, floodprone areas. A logjam can also lengthen
the duration of inundation during these floods, which cavé a significant impact on crops planted in
floodplain fields. However, this does not make a big difference to overall flevdt@n during large
scale floods. Removing logjams is generally oohsidered an effective measure to mitigate srsalle
flooding.

Water quality is also affected when a logjam is created. As sediment is tiapbshind the

obstruction, the water that flows on down the stream has less total suspesolids. Thevater is
oxygenated as it mixes amascades over, around, and through the logjam. However, hitielvater
guality impacts are beneficial. As the water moves around the logjam alenigtite of least resistance,
it scours away the streambanks, introducimgre sediment and debris to the water. When the stream
flow is powerful enough, a streambank "blesut” can occur around it, taking large amounts of soil and
debris from the bank into the stream channel as the stream creates a ndgw pa

Stream channel changes resulting from water being redirected around a logjaleachto the creation
of a series of meanders. In an area where the riparian zone is vegetated, aldgiaent or cropland is
not directly adjacent to the stream, this meandering and stream relonas not really a problem. In
developed or row cropped areas, these changes can inflict significaneqyaamage and necessitate
an expensive channel restoration project.

Logjams affect the habitat of species living in and near the stream. Whagjam forms, it slows the
flow behind the obstruction, allowing sediment suspendedhe water to settle out. The sediment adds
to the obstruction and causes additional debris to beeamapped there as well, enlarging and
compacting the obstruction. This can create new habitati&ir &nd aquatic plants and
macroinvertebrates. However, a tightly packed stream obstructamact as a barrier to fish migration.

Determining whether a certain logjam should be removed requires these tatidye takenrito
account. Where logjams and potential channel changes wbeldetrimental to riparian property
owners and stream water quality, property owners shoulddbepared to conduct routine stream
inspections twice a year and after significant storm evenisiémtify obstructions that need to be
removed. The easiest way to deal with logjams is to remove them beforéicagmisediment and debris
has been deposited. A useful source for determining wheghiegjam should be removed is “Stream
Obstruction Remeal Guidelines”, prepared by the Stream Renovation Guidelines Committee, T
Wildlife Society, and the American Fisheries Society in't983

Shoreline stabilization

The shorelingorovideshabitat for fish and wildlifesupports recreation for humans, antkans

stormwater runoff before it enters the wateBhoreline erosion is a natural process that occurs on lakes
andrivers and along the coast. It is the gradual, although sometimes rapid, renfaediments from

the shoreline. It is caused by a numbérfactors including storms, wave action, rain, ice, winds, runoff,
and loss of trees and other vegetation. Stabilizing the shoreline of lakle imatershed can reduce
sediment erosion and support vegetation and wildlife habitat.

A shoreline's natural vegetation acts as a filter, preventing sediment and ussagenutrients from
entering the waterbody. This runoff leads to poor water quality and ups$etdalance needed for a
healthy shoreline habitat. In the case of lawns, this runoff can includdiZers, pesticides, lawn
clippings and pet waste. Geese are attracted to lawns, and their waste dao #uis runoff.
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Shorelines can provide excellent habitat for fish and wildkfeh and frogs often spawn in the silt
shallow waterat the shore.Shoreline egetation provides nesting spots for birds and food foedats,
waterfowl and aquatic mammal&allen logs and branches provide shelter and hunting aredssfoand
mammals, while turtles use them to sunbathe.

Shorelinestabilization methodshoul include deeprooted native vegetation (particularly trees), gentle
slopes to absorb the energy of waves, and “soft armoring” of live pléogs, root wads, vegative

mats, and other methods (to complement unavoidatitard armoring" such as rok rip-rap, stone
blocks, sheepile or other hard materiajswhere possible.

Streambank and channel restoration

Streambank and channel restoration includes streambank stabilization aradrstreannel
improvements. These practices are typically done together alongside riparféer bnprovements.
The USEPA reports that as much as 90% of sediment, pdroasp and nitrogen can be reduced
following stream restoration. Bankabilizationhelps topreserve the stream environment in a nall
state, building astrong longlastingnatural system of deep rooted vegetation that will protect the
topsoil from heavy wind and rain.

“Traditional” or “hard” methods of stabilization involve materials such asajp concrete, and steel. By
utilizing bioengineering (aral mimicry or “soft”) methods that incorporate vegetation, theoject is
often cheaper, provides more effective stabilization, and reduces oveillition going into the stream.
Targeting the outer bends of stream sections with poor riparian vegetatbver where most stream
erosion occurs increases the effectiveness of streambank stabilizatémtices. Streambank
bioengineering, which uses vegetative materials in combination witlcttral tools such as rock at the
toe of the streambank, are moseeded in areas of excessive streambank erosion or loss of farmland.

Streambank and channel restoration practices appropriate for the streamssimvttershed include:

Vegetative bioengineering;
Stone toe protection;

Twaostage channels;
Riffle/poolcomplexes;

Rock riprap; and

Gabions (rock and wire baskets).

X X X X X X

Stream restoration projects present some challenges for those implangetitem.First, e
development patterns that creatkthe problem are not addressed. Second, the solutions &sno
technical and expensive, requiring permitting and construction from a qualified cdotra&nd third,
routine maintenance is often not maintained as landowners lack the knowledgapability to do the
needed work. Several resources are available to landosvttehelp them navigate these challenggs.
Clair County NRCS has helped implement 938 ft of streambank and shoreloratiestbetween 2010
and 2015.
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L st. Clair County , County Code of Ordinances, Stormwater Control Codleairiileble ahttp://www.co.st-
clair.il.us/government/Pages/Ordinances.aspx

llinois Department of Natural Resources, June 2015, Reportiéodiban Flooding Awareness Act (PDF),
available ahttps://www.dnr.illinois.gov/WaterResources/Documents/FindFAA _Reportgf

¥llinois Department of Natural Resources, Model Stormwatandement Ordinance (PDF), 2015,
https://www.dnr.illinois.gov/WaterResources/Documents/Model Stormwater Ordinance.pdf

*Penn State Extension, Forage and Food Crops, availahlépatextension.psu.edu/plats/crops/soit
management/netill/preventing-herbicideresistantweedsin-a-no-till-system

®Natural Resources Conservation Service, Cover Crops and Soil Healthlesatilab
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/nationdtlimatechange/?cid=stelprdb1077238

®Rolland Z. Wheaton and Edwin, J. Maonkgricultural Engineering Department, Purdue University, April 200
Terracing as a ‘Best Management Practice’ for Controlling ErasidiProtecting Water Quality, available at
https://www.extension.purdue.edu/extmedia/ae/ad 14.htm|

"United States Environmental Protection Agency (USEPA), Septe@fitg Stormwater Trees: Technical
Memorandum, PDF, available latps://www.epa.gov/sites/production/files/2016
11/documents/final_stormwater_trees technical memo_ 508.pdf

8Center for Watershed Protection, December 2017, Pollutant Loadd®ed Credit Tool, downloadableéel
spreadsheet, available attps://owl.cwp.org/mdocsposts/pollutantload-reductioncredit-tool/

aren Cappiella, Sally Claggett, Keith Cline, Susan Day, Mictherel Peter MacDonagh, Jessica Sanders, Thomas
Whitlow, and Qingfu Xiao, September 2016, Recommendations of the EXgeel to Define BMP Effectiveness for
Urban Tree Canopy Expansion, PDF, available at

https://www.chesapeakebay.net/documents/Urban_Tree Canopy EP ReWSIGIT approved final.pdf

%Northwater Consulting, 2014, Pigeon Creek Watershed Managentamt PDF, available at
https://www.in.gov/idem/nps/files/wmp_pigeoncreek 2014 secfis4.pdf

YStream Renovation Guidelines Committee, The Wildlife Sodenerican Fisheries Society, 1983, Stream
Obstruction Removdtuidelines, available &ttps://www.fws.gov/southeast/pdf/quidelines/strearobstruction
removatguidelines.pdf
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APPENDIX D—-MONITORINGPLAN

This monitoring plan for the Lower Silver Creek watershed outlines the mmimgjtactivities that will
provide ongoing water quality data to assess stream heatitl,ley extension, watershed health.

Monitoring will be usedo assess the effectiveness of agricultural and urban best managemeticpsac
that are implemented as part of theatershed management plan. Continuous monitoringramear

the USGS gage 053Dlocated on the main stem of Silver Creek at lllifiste 15 southeast of
Freeburgwill provide a broad assessment of the effect of land management practicesgihoot the
watershed on surface water quality throughout the year. It will also allow trémdie identified by
comparing new monitoring data to historical water quality data collected by USG$alitirtois Water
Sciences Center (IWSC) from this same location during several perimdsd7rd to2016

In addition to continuous monitoring at thg.S. Geological Survay§GSjyage, secondary momiting
stations will be added upstream from the USGS gage in order to identify the redatitrébutions of
subwatersheds to overall water quality in the larger watersh&mplingwill be conducted from
bridgesduring major stormflow conditions when theajority of nutrients and sediments are
transported through the watershed.

Sample collection scheduling, monitoring equipment, and protocols

The sampling schedule beginsspring 2019 following installation of the continuous sample collection
equipment d the USGS gage and the identificatiorbatiges suitable for discrete sample collection
from subwatersheds. The exact timing of sample collection and thebeuof samples collected will
depend on the frequency and intensity of precipitation etgein the watershed.Furthermore, the
location of the discrete sample collection sites may be modified duringélsend and third years of the
monitoring plan to better capture the impact of best management practibas are implemented in

the watershed.Coninuous collectiorof water samples at the USGS)g@5594800will continue in the
second yeaand third years with most of the samples being collected during majdmhygical events

The collection and analysis of monitoring data should betiooied ona 35 year cycle through the year
2030 as funding allowsOpportunities for continuing or expanding the monitagiprogram should be
evaluatedperiodicallyin order to further assess water quality conditions throughout the watersheal, th
causes and soues of pollution, the impact of nonpoint source pollution, and changesatemquality
related to implementation of the watershebased plan as well as social indicator data related to the
watershedbased plan’s goals and objectiva3uality Assurance Pjext Plans (QAPP) should be
developed for those monitoring opportunities that are selected for impatation in support of the
watershedbased plan

Continuous monitoring at the USGS gage will use a programmable, automatieséenyp, Isco 6712)
for collecting water samples. The automatic sample works in combinatitnevdepth sensor (e.g., Isco
720 module) to determine the timing and intensity of sdepollection. Most sediments and nutrients
are transported during periods of elevated flow following major precipitaéeents. Therefore, sample
collection will be more frequent during periods of elevated flow and less &etiduring periods of
baseflow. The automatic sampler can collect up to 24 samples of 1 L volactesdnple can consist
of a single sampling event or a composite of multiple sampling eventspl&amill be preserved in the



bottles using standard.S EnhvironmentalProtection Agency (USEPA)ethods until they can be
retrieved and transported to the laboratory for chemical analysis.

Discrete water samples at the swatershed level will be collected from bridges by lowering either a
Van Dorn or depthintegrated sampler into the streanmnstantaneous discharge at each discrete
sampling site will be measured the same time the discrete water sample is collectedising an Equal
Width Increment (EWI) methodThe EWI method requires multiple measurements of stream velocity
and stream depth Sream velocity will be measured witln areavelocity metermounted on a
bridgeboard allowing it to be lowered from the bridge into the stream regasdtdglow conditions.
Stream depth for each width increment will be measurethvai sounding reel and weighDiscrete
water samples will be preserved at 4°C and transferred to the laboratory on the dagnof collection.

Parameters to be monitored

Discharge

The USGS ga859800 continuously monitors stream depth (ft) and dischafg#min), andrecords

that information at 15minute intervals.The drainage area for discharge at this locatiof6é square
milesand includeghe East Fork Silver Creek watershed and the effliseer Creek watershed except for
the area associated with the fivaile stream segment between the USGS gage and its confluence with
the Kaskaskia River. The National Great Rivers Research & EducationNBBRIRECgceives daily
updates of instantaneous discharge at the Ug§&ge Additionally, the data is available amdi at the
following websitehttp://waterdata.usgs.gov/nwis/uv/?site_no=05594450

Stream discharge at thastretesample collection sites will eeasured using the Equdlidth
Increment nethod described in a previous section. However, when stream conditidhg discrete
monitoring sites are suitable for wading, a FlowTracker Acoustic Dopgliecivieter will be used to
calculate discharge.

Sediment and Nutrients

Water samples catted by NGRREC will analyzed in the Center’s Environn@healistrylaboratory.
Each water sample will be analyzed for those pollutants whéste been identified by the lllinois
Environmental Protection AgencRA as impairments. Samples collectsih the Isco 6712
automatic samplewill be analyzed for total suspended sediments (TSS), pb@sphorus (TPandtotal
nitrogen (TN)In addition to the abovanentioned parameters, the samples collected from the-sub
watershedswill also be analyzkfor soluble reactive phosphordSRP), nitrite+nitrataitrogen
(NO,+NG;-N), and ammoniurmitrogen (NH-N). NGRREC will maintain a dataset of this data.

Biological data

Biological data related to macroinvertebrate populations in wadeable streams wibhlbexted by Illinois
RiverWatch citizen scientisté three preexisting monitoring locationm the Lower Silver Creek
watershed. There are 8 potential sites where RiverWatch citizen scientists difacted biological data
in previous yearsEach of hese locations is a perennial stream with flow ysaund, at which a 206t
reach is monitored. Data collected by RiverWatch volunteers is véigetiprofessional aquatic
biologist. It is then entered into and maintained in the lllinois RiverWaitalidse.



Monitoring schedule

TableD.1 shows the monitoring activities and month/year of monitoring adggsito be undertaken by
NGRREC and RiverWatch volunteers.

Future phased monitoring

If this initial monitoring reveals a need for further monitoring, another phasg beadded. Smaller
tributaries may be monitored to better pinpoint areas of high water pollutionstream reaches that
can be assessed to evaluate the performance of BMP implementatiorstoragion efforts on pollutant

loading. Additionallytx)SEPA should be encouraged to resume water quality monigoat the USGS

gage 05564800 near Freeburg, lllinois.

TableD.1. Timeline for water quality monitoring in thewerSilver Creek \atershed.

2019

2020

2021

2022
2030

Monitoring Activity

Q1| Q2| Q3

Q4

Q1

Q2| Q3

Q4

Q1

Q2| Q3

Q4

Develop Standard Operating Procedures f
collectionand laboratory analysis of sampl

Sampling near USGS gage $8594800

Install continuous monitoring equipment

Monitor TSS, TP, TN

Evaluate and adjustontinuousmonitoring
plan

Monitor TSS, TP, and TN based on reviseq
plan

Discrete sampling at the HUC14 level

Identification of HUC14 discrete sampling
sites

Monitor TSS, TP, TN, SRP, W03

Evaluate and adjust discrete monitoring plg

Continue discrete monitoring based on
revised plan




APPENDIXE -FUNDING SOURCES

The following funding sources are available for watershed management effdirtbe sources listed
here are linked to one or more of the issues identified in and practices neemued for this
watershed.

These funding sources are summarized in Table E.2 at thefeéhid appendix.

State/federal government

lllinois Environmental Protection Agency ( 1EPA)

TheSection 319(h) Nonpoint Source Pollution Control &icial Assistance Prograimplements
lllinois Nonpoint Source Management Program with federal futieugh section 319(h) of the Clean
Water Act. The funds can be for watershed planning, implementation of Basadément Practices
(BMPs), or monitoringfovater quality. Projects that addresnpoint source P pollution in lllinois
waters that have impaired water quality are given priority. The Upper Silvek@ratershed is one of
IEPA’s High Priority Watersheds for funding the implementation of BVIPg2016.

TheStateRevolvingFundLoan Progranincludes the Public Water Supply Loan Program (PWSLP) for
drinking water projects and th&/ater Pollution Control Loan Program (WPCIEd?)wastewater and
stormwater projects. Eligible projects includpgading or rehabilitating existing infrastructure,
stormwaterrelated projects that benefit watr quality,anda widevariety of other projects that protect
or improve the quality of lllinois’s rivers, streams, and lakesids can be provided for flood relief if the
projects are tied to water quality improvements. Green infrastructure pitsjsach as street tree or
urban forestry programs, stormwater harvesting programs, dspout disconnection projects, and
street drainage practices that mimic natural hglbgy may be funded.

Streambank Cleanup and Lakeshore Enhancement (SCALE) §antEPA have been available in
previous years (2013016) to support cleanup efforts under Section 319 of the Clean Watelhe

funds were paid to groups that “have efidy established a recurring streambank or lakeshore cleanup”,
and used for dumpster rental, landfill fees, and safety attire. Recipients sudtoadviarketplace/Main
Street and the Village of Swansea received $500 (or more if more participargsnvdved). This

program may be funded again in future.

lllinois Department of Agriculture (IDOA)

TheStreambank Stabilization and Restoration Program (SSRBgsigned to demonstrate effective
streambank stabilization at demonstration sites using irgivevegetative and bieengineering
techniques. Program funds may be used for labor, equipreamd, materials. Recipients of the cost
share and project funding must maintain the streambank stabilization prégecit least 10 years. This
program is not curretty funded, but funding may be reinstated in future.

TheConservation Practice Program (CR®P)mplemented by the Soil and Water Conservation Districts
(SWCDs) in lllinois. Cesdtare funds are available through the SWCDs for various conservation gsactic
including Filter Strips, Grassed Waterways; b and Terrace#\ CPFSpecial Project cost share
program funds practices that meet local natural resource priorities but are not osttewide list of
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practices, such as stream crossings, rain gardens, and heavy area livesi@rkea protection.
Applications received are prioritized based on tons of soil saved, acresiteelncost per acre of
practice, and cost per ton of soil sav@dhis program is not currently funded, but funding may be
reinstated in future.

TheSustainable Agriculture Grant Prografunds research, education, and-ferm demonstration
projects that address one or more purposes related to sustainable farmiegeTdurposes include
minimizing environmental degradation, clarifgithe connections between specific agricultural practices
and types of pollution, testing approaches to-famm research, and identifying critical research and
education needs related to sustainable agriculture.

lllinois Department of Natural Resources (  IDNR)

TheUrban Flood Control Progratmas been implemented for many years under the authorityhef
Flood Control Act of 1945. IDNR'’s Office of Water Resources (OWRpibalyt applied the program to
out-of-bank riverine flooding, and to the development and condiarcof projects that provide an
outlet for stormwater systems.

lllinois Emergency Management Agency

TheFlood Mitigation Assistancé~MA)programis a costshare program (75% federal, 25% local match)
through which communities can receive grants for the develeptof a comprehensive flood

mitigation plan and the implementation of flood mitigation projects. Comities must be members of
the Natioral Flood Insurance Program (NF(Bge Tabl&.1.)

ThePreDisaster Mitigation (PDM) pgrammakes grants available to state anddbgovernments to
implement cat-effective hazard mitigation activities that complement a comprehensiitigation
program Funding is awarded for the development of arhalkards mitigation plan or for a cest
effective hazard mitigation projec{See Tabl&.1.)

TheHazard Mitigation Gran{HMG) pogrammakes grants available to state and local governments as
well as eligile private, norprofit organizations to implement cogfffective, longterm mitigation
measures following a major disaster declaration. A project does not lwelve in a declared county to

be eligible; every community that is vulnerable to natural hagatibould consider applyin@ee Table
E.1.)

TheSevere Repetitive Loggogramprovides funding to reduce or eliminate the leteym risk of flood
damage to severe repetitive loss structures insured under the NFIP. Thesistsuare residential
properties insured under the NFIP that have had two orerlarge claims (sethe Fedeal Emergency
Management Agencyebsite for details)(See Tabl&.1)

lllinois Department of Commerce and Economic Opportunity (DCEO)

Thelllinois Community Development Assistance Prograciministers fundshrough the Federal
Community Development Block#ts: Small Cities program. The Community Development Assistance
Program is designed to help communities meet their greatest economicammunity development
needs, with a focus on communities with loiw moderateincome populations. The public

infrastructure component of the program is used to mitigate conditions thatde®imental to public



health and welfare, primarily in residential areas. These projects can include slgndend construction
of storm sewers(See Tabl&.1.)

The following table shows lllinois EMA and DCEO funding sources with tloeiagess program
outputs, participation requirements, and funding limitableE.1).



TableE.1 Sources of funding, program outputs, and participation requirements foowstypes of flood hazard mitigation identified in the IDNR Urban Floodirgehess Act
draft report (adapted from Table 6.1 in that report).

IDNR/OWR E(Iargeigtlative DCEO CDAP Pl and| DCEO CDP PI +
UFC IEMA FMA IEMA PDM IEMA HMGP | Action Emergency PI Design IEPA Revolving Loan
Types of Projects/Outcomes
Storm Sewer Improvements X X X X X X X
Combined Sewer Improvements X X X X
Conveyance Improvements X X X X X
Levees X X
Detention Basins X X X X X
Projects on Private Property X X X
Individual Basement Mitigation
Repetitive Loss Structure Buyouts X X X
Planning Reports X X X X X
Program Outputs
Project Specific Planning Documents X X X
Construction Documents X X X X
Construction Funding X X X X X X X
Construction Engineering X X X X
Local Participation Requirements
Operation and Maintenance X X X X X X X X
Utility Relocations X
Land Rights Acquisition X
NFIP Participation X X X X X X
Emphasis on Low to Moderate Income X X
Preapproved Planning Mitigation Pl | Mitigation Pl | Mitigation PlI X X
Program Funding
Federal Disaster Declaration Required X
Local Cost Share 25% 25% 25% 25% 25% | Low interest loan
B/C Ratio t1.0 t1.0 t1.0 t1.0 None None None None
$450,000 or $450,000 max
$200,000 for with $150,000
Funding Limits Emergency Design Included




Acronyms used in Table 1

IDNR/OWR-Illinois Department of Natural Resources, Office of Water Resources
IEMA dllinois Emergency Management Agency

FMA —Flood Mitigation Assistance program

PDM- PreDisaster Mitigation program

HMG-Hazard Mitigation Grant program

DCEG-Department of Commerce and Economic Opportunity

CDAP Pl and Emergency-BlommunityDevelopment Assistance Prograr®lanning and Emergency Planning
CDP PI + Desig€ommunity Development Assistance PrograRlanning and Design
IEPA Hlinois Environmental Protection Agency

NFIP-National Flood Insurance Program

B/C ratio— Benefit/Cast ratio

Mitigation PI-Mitigation Plan



U.S. Army Corps of Engineers

TheContinuing Authorities Prograns a group of 10 legislative authorities under which the Secretary of
the Army, acting through the Chief of Engineers, is authotiagdan, design, and implement certain
types of water resources projects without additional project specifitgcessionahuthorization. Water
resource related problems that can be evaluated include bank instability thapionises public
property or infrastructure, aquatic ecosystem degradation, and overbaklifh and structural
damages. These problems are evaluataotigh a cost shared partnership addressed in two phases to
include study and implementation. If you think you have #eweesources problem that may fit into

the stated examples, please contact the St. Louis DistieContinuing Authorities Program dnager

will speak with you and, if warranted, will visit your problem area to ascertain veénethnot your

problem fits within this authority.

TheFlood Plain Management Services (FPMS) Progpaowides the full range of technical services and
planning guidance needed to support effective floodplaimnagement. The program’s authority stems
from Sectior206 of the 1960 Flood Control Act (PL-@8¥),as amended. Its objective is to foster public
understanding of the options for dealing with flood hazardd &mpromote prudent use and
management of the Nation’s flood plains. The program develops or intergietspecific data on
obstruction to flood flows, flood formation and timing; flood depthsstaiges; and flood water
velocities.

Every year, each 4 local government and tribe can provide the Corps its retfmr studies under

the Planning Assistance to States Prograamd the Corps then accommodates as many stuakes
possible within the funding allotment. Typical studies are only planningd éd\detail; they do not

include detailed design for project construction. Section 22 of the WRésources Development Act
(WRDA) of 1974, as amended, provides authority for the Corps of Engtaeassist the States, local
governments, Native AmericaniBes and other nofederal entities, in the preparation of
comprehensive plans for the development and conservation of water antecelandresources.PAS
studies are cost shared on a 50 perctaderal —50 percent norfederal basis. Also, all or a pani of

the nonfederal cost may be performed askind work rather than having to pay all cash. This must be
negotiated before the study agreement is finalized.

U.S. Department of Housing and Urban Development (HUD)

TheNational Disaster Resilience Comjitéin, announced in June 2014, invited communities that have
experienced natural disasters to compete for funds to help them rebuild améage their resilience to
future disastersThe competition supposgtinnovative resilience projects at the local level while
encouraging communities to adopt policy changes and activities thatfptahe impacts of extreme
weather and climate changdll states with counties that experienced a Presidentially Declared Major
Disaster in 2011, 2012 or 2013, which inclaidlénois, were eligible to apply. This competition may be
renewed in future years.

U.S. Department of Defense (DOD)

TheDODReadiness and Environmental Protection IntegratidREPI Programprotects the military’s
mission by removing or avoiding land use conflicts near installations and aidyesgulatory
restrictions that inhibit military activitieOne goal of the REPI Prograto conserve land near military
bases—including workingdnd (e.qg., farms, forests), wildlife habitat, water resources, natural space



and threatened and endangered speciawith the intent of sustaining critical military mission
capabilitiesThis is achieved through cesharing agreements between the MilitaBervices and private
conservation organizations or state and local governmerite. program is administered through the
Office of the Secretary of Defense (OSD), which evaluates potentiatgdjased on the priority of the
mission being protectedhe benefits to the community and environment, amdhether the project will
strengthen partner cossharing

U.S. Environmental Protection Agency

TheUSEPA Source Reduction Assistance grant prograpports pollution prevention projects that will
provide an overall benefit to the environment by preventing pollutamtshe source (i.e., not treatment
or cleanup programs). Applicants must demonstrate newoovative techniques for education or
training that promote pollution prevention and source reductieffiorts. State and local governments
and nonprofits are eligible to receive funds or cooperative agreements.

TheEnvironmental EducatiosrantsProgramsupports environmental education projedtfsat promote
environmental awareness and stewardship and help provide people withkilie t® take responsible
actions to protect the environment. Grants are issued to organizatiotisdimg local education
agencies, state schools, colleges, and nonprofit organizations.

TheEnvironmental Justice Small Grarffsogramsupports communities working on solutions to local
environmental and public health issues through collaborative partnerships faais of successful
applications is communitipased prepagdness and resilience efforts, particularly for climate resiliency.

TheUrban Waters Small Granrogramimproves coordination among federal agencies and
collaborates with communityed revitalization efforts to improve the Nation's water systefsnd go
to research, investigations, training, surveys, studies, and demadiwsis that will advance the
restoration of urban waters by improving water quality through activitiest #lso advance community
priorities. Sponsored projects receive support in a number of differenswalgere is currently no open
Request for Proposals.

EPA Regions will engage a contractor to provide technical assistanete® @t local communities for
pilot projects on two topics: (1) green stormwater managgr(low impact dgelopment/green
infrastructure), and (2) protection of healthy watersheds. Funds aogiged to the selected EPA Region
for the Region to contract services to explore integrating the topicslotal or state FEMA hazard
mitigation plans.

U.S. Department of Agriculture

TheConservation Reserve Program (CRP) federally funded voluntary program that contracts with
agricultural producers so that environmentally sensitive land, such damneeind floodplain, is not
farmed or ranched, but instead useakrfconservation benefits. In the Upper Silver Creek watershied,
least 44 parcels in the floodplain are already enrolled in the CRP, as offa@1@rs enrolled in the
program agree to remove environmentally sensitive land from agricultural pramuetd plant species
such as native prairie grasses that will improve environmental health and qualitycharege for a
yearly rental paymentThe land must be eligible for one or more conservation practices, inguplass
waterways, filter strips, wetland restoration, riparian buffers, flood control stiees, and sediment
retention. Contracts for land enrolled in CRP arel®years in length. The losigrm goas of the
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program are to reestablish valuable land cover that kelp improve water quality, i@vent soil erosion,
and reduce loss of wildlife habitat.

TheCRP-Grasslandprogram is part of the CRP programcanserveworkinggrasslandsrangeland

and pastureland while maintaining the areas as livestock grazing. IBadisipants who establtslong
term, resourceconserving plantovers(i.e., approved grasses or treeaje providedwith annual rental
payments up to 75 percent of the grazing value of the landt-€lware assistance also is available for up
to 50 percent of the covers and othpractices, such as cross fencing to support rotational grazing or
improving pasture cover to benéfollinators or other wildlife. Brticipants may still conduct common
grazing practices, produce hay, mow, or harvest for seedymiion, conduct fire refbilitation, and
construct firebreaks and fences.

TheConservation Reserve Enhancement Program (CRE#) offshoot of the CRP that addresses high
priority environmental problems in a partnership between the state and fedgmaernment. It funds

the removal of environmentally sensitive land (such as wetlands and highly erdalitalefrom crop
production, and the introduction of conservation practices. The Kask&iver Watershed is eligible for
CREP agreements.

TheAgricultural Conseration EasemenProgram (ACER3 a Natural Resources Conservation Service
(NRCS) program. It repeals the Farm and Ranch Lands Protection P{EBRR), the Grassland Reserve
Program (GRP), and the Wetlands Reserve Program (WRP) anlided@sahe purposes of these
programs into one easement program. The two easement enrollment coemgerof ACEP are
agricultural land easements (AGEPE) and wetland reserve easements (AGHE).

x Agricultural Land Easemer(&LEsprevent the conversion of productive farmland to ron
agricultural uses. Land eligible for agricultural easements includes croplandlaaege
grassland, pastureland and nonindustrial private forest land. NRCS will prioritizeapptic
that protect agricultural uses and related conservation values ofahd and those that
maximize the protection of contiguous acres devoted to agricultural us

X Wetland Reserve Easemerf®&/REsprovide habitat for wildlife, improve water quality, and
reduce flooding. Technical and financial assistance is provided taeegtomtect, and enhance
wetlands. Land may be enrolled in easements for various time periodd.dligible for wetland
reserve easements includes farmed or converted wetldral tan be successfully and cost
effectively restored. NRCS will prioritize applications based the eas&ymtéential for
protecting and enhancing habitat for migratory birds and other wildlife.

TheEnvironmental Quality Incentive Program (EQIR)n by NRCS, provides financial and technical
assistance to individuals and entitiesaddress soil, water, air, plant, animal and other related natural
resource concerns on their land. Funding can be providethidimplementation of structural and
management practices, including conservation tillage, on eligible agricultural land.

The Conservation Stewardship Program (G3lps producers maintain and improve existing
conservation systems and implement additional activities to addressifgri@sources concerns.
Payments made are based on performance of the practices. Two typeymiepts are provided
through 5year contracts: annual payments for installing new conservation practind maintaining
existing practices, and supplemental payments for adopting a resaumegerving crop rotation.

TheHealthy Forests Reserve ProgramFRP#aims to assist landowners in restoring, enhancing, and
protecting forestland resources on private land througtsements, 3§ear contracts, and Qear cost
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share agreements. The land must restore, enhance, or measurably increasetivery of theatened

or endangered species, improve biological diversity, or increase carbayst

TheRegional Conservation Partnership Program (RGFRepuragepartnerships with producers on
installing and maintaining conservation projects that increase the restorand sustainable use of soil,
water, wildlife, and related natural resources. Contracts and easement agreemernts@emented
through other NRCS programs: ACERIPCSP, or HFRPhe RCPP essentially provides more funding
through these programdshere are three funding pools within the program: state, federal, and Critical
Conservation Areas (CCAs). The Upper Silver Creek watershed igheithiississippi River CCA.

Conservation Innovation Grant&CIG)is a voluntary program intended to stinaté the development
and adoption of innovative conservation approaches arghimlogies in agricultural production. The
program allows NRCS to work with other public and private entities toexrateltechnology transfer
and adoption. There have been funding opportunities atlagional and state level.

TheWater & Waste Water Disposal Loan & Grant Progrprovides funding for clean and reliable
drinking water systems, sanitary sewage disposal, sanitary solid waste dispoissioamwater
drainage to households and businesses in eligible rural areas. The programaggsistts who are
not otherwise able to obtain commercial credit on reasonable termghese projects. Areas served
must be rural or towns populated with 10,000 people or fewer. L, low interest loans are the
primary funding type available. Grants may be combined with a loan if necesshifyfands are
available.

TheForest Legacy Prograprotects environmentally sensitive “working forests” that protecter
guality, providehabitat, forest products, opportunities for recreatioand other public benefits. It is
designed to encourage the protection of privately ownetest lands through conservation easements.
Program participants must prepare a multiple resource management plan fdaritke

U.S. Fish and Wildlife Service

ThePartners for Fish and Wildlife Prograimrun by the U.Szish and Wildlife Service (EMYS) under
the Department of the Interior (DOI)h& Partners for Fish & Wildlife program works with private
landowners to improve fish and wildlife habitat on their lands througlurtary, communitybased
stewardship. Noting that more than 90% of land in the Midwigs$n private ownership, the program
promotes high quality habitat through partnerships wiitivate conservation organizations, state and
federal agenciesand tribesto reach private landowners. Funding, materials, equipment, labor and
expertisecan be shared to meet shared restoration and conservation goals.

Non-Governmental Organizations (NGOSs)
SeveraNGOs have programs or missions that support the recommnt@rdain this Plan.

Environmental non -profit groups
The following groups may have funds to help carry out their missions ajiaey time:

x Ducks Unlimited (DU} DU’s Living Lake Initiagius established to provide support in enhancing
shallow lake complexes.

x Pheasants ForeverLocal Chapters often provide food plot and native grass seed to
landowners.



x Trees ForeverThe Working WatershedBuffersand Beyond program provides a 50% cost
share (up to a maximum of $2,000) to implement a water quality projedeanonstration site.
Riparian buffer plantings are the main focus of the program, but other inn@vptivjects are
also considered.

X The Nature Conservandff NC)} TNC works to protéaiverse natural habitats including
wetlands and forests.

X The National Fish and Wildlife Foundation (NFWRFWF provides grants on a competitive
basis to projects thasupport fish and wildlife. Its program areas include protecting critical
habitat, camcity building for partner organizations, and wetland and $btewardship.

x The National Wildlife Federation (NWFThe NWF supports projects that protect and restore
fish and wildlife habitat.

X Water Environment Federatio§WERF)-The Water EnvironmerResearch Foundation funds
water quality research and facilitates collaboration among partners. Currentlypan Request
for Proposals solicits research projects on integrating water servicesiptawith urban
planning. Past projects have included imative wastewater treatment plant upgrades.

Private Foundations/Companies

Companies such as CeCala and Patagonia often have foundations or grant progranssipport
environmental missions. Some of these companies/fotiiadas include:

X CocaColaFoundation— CocaCola’s Community Support program supports funding for program
areas including water stewardship and education.

X McKnight Foundation- The McKnight Foundation’s environmental grantmaking igldd/into
projects that revolve around restoring water quality in the Mississippi Riwetlzat improve
climate resilience in the Midwest.

X Walton FamilyFoundation—The Walton Foundation supports projects including fresiewa
projects that sustain healthy communities in the Mississippi River Basin.

x lllinois American Water's 201Bnvironmental Grant Program lllinois American Water
supports innovative, communitpased environmental projects that improve, restore or protect
watersheds through partnerships. Watershed cleanups, reforestationtsffmiodiversity
projects, wellhead protection and hazardous waste ctilbecefforts are supported through
grants of up to $10,000.

Other

In-Lieu Fee Mitigation Program

In-lieu fee mitigation is a type of third party compensatamitigation agreement with te U.S. Army
Corps ofEngineers thatan be used to offset unavoidable impacts to streams and/etlands while
directing funds to sites with high ecological value. A permittee pays a fe¢htodgparty instead of
conducting projecspecific mitigation obuying credits from a wetland mitigation bank. The fee
represents the estimated cost of replacing the wetland functions lostegraded as a result of the
permittee’s project. The Hieu fee mitigation program gathers several such fees and uses them to
finance an extensive mitigation project. HeartLands Conservancy is finéi stages of becoming an
Approved Program Sponsor within the American Bottoms and Lower Kaskaskizv&ersheds.
Mitigation sites will include both wetlands and streams, so fees will gartdsvboth wetland and
stream restoration.
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Table E.2. Funding Sources for Watershed Management Efforts

Currently
Funding Sources Grant Programs Eligible Entities Types of Practices Funded Funded
(As of June
2018)
State/Federal Government
Section 319(h) Nonpoint Local units of government| Watershed planning, implementing BMPs, or watg Yes
Source Pollution Control and other organizations. | quality monitoring.
Financial Assistance Program
State Revolving Fund Loan | Communities and public o] Infrastructure upgrades, stormwater projects that | Yes
Program, including: private entities. benefit water quality, projects that improvéihois’
- , X Public Water Supply Loan rivers, streams, and lakes.
lllinois Environmental
Protection Agency Program
X Water Pollution Control
Loan Program
Streambank Cleanup and Groups that have Dumpster rental, landfill fees, safety attire. No. Funding
Lakeshore Enhancement established a recurring may be
Grants streambank or lakeshore reinstated in
cleanup. the future.
Streambank Stabilization and| Landowners with severely| Labor, equipment, materials. No. Funding
Restoration Program eroded streambanks. may be
reinstated in
the future.
Conservation Practice Progral N/A Conservation practices including filter strips, grasy No. Funding
o waterways, netill, and terraces. may be
lllinois Department of ) .
Agriculture reinstated in
the future.
Sustainable Agriculture Grant| Organizations, Research, education, and darm demonstration Yes
Program governmental units, projects that address sustainable farming.
educational institutions,
non-profit organizations,
and individuals.
lllinois Department of | Urban Flood Control Program| Citizens or local, state, or | Out-of-bankriverine flooding initiatives and project{ Yes

Natural Resources

federal officials.

that provide an outlet for stormwater.

11




Table ., ContinuedFunding Sources for Watershed Management Efforts

Currently
Funding Sources Grant Programs Eligible Entities Types of Practices Funded Funded
(As of June
2018)
State/Federal Government (continued)
Flood Mitigation Assistance | Communities that are Development of a comprehensive flood mitigation| Yes
Program members of the NFIP. plan, orimplementation of flood mitigation
projects.
PreDisaster Mitigation State and local Creation of an alhazards mitigation plan or a cest| Yes
Program governments. effective hazard mitigation project.
lllinois Emergency Hazard Mitigation Grant State and local Costeffective, longterm mitigation measures Yes
Management Agency | Program governments and non following a major disaster.
profit organizations.
Severe Repetitive Loss Residential properties Initiatives thatreduce or eliminate the lonterm Yes
Program insured under the NFIP | risk of flood damage.
that have had two or more
large claims.
lllinois Development Communities with lowto | Implementation of mitigation measures, primlg in | Yes

lllinois Department of
Commerce and
Economic Opportunity

Assistance Program

moderateincome
populations.

residential areas, to address issues that are
detrimental to public health and welfare (e.g.,
design and construction of storm sewers).
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Table ., ContinuedFunding Sources for Watershed Management Efforts

Currently
Funding Sources Grant Programs Eligible Entities Types of Practices Funded Funded
(As of June
2018)
State/Federal Government (continued)
Continuing Authorities U.S. Army Corps of Planning, design, and implementation of certain | Yes
Program(not a grant) Engineers types of water resources projects to address
problems including bank instability that
compromises public property or infrastructure,
aquatic ecosystem degradation, and overbank
flooding and structural damage<Cost share
required.
Flood Plain Management U.S. Army Corps of Develops or interprets sitgpecific data on Yes
U.S. Army Corps of Services (FPMS) Progrémot | Engineers obstruction to flood flows, flood formation and
Engineers a grant) timing; flood depths or stages; and floodhter
velocities.
Planning Assistance to Stateg U.S. Army Corps of Studies produced to a planning level of detail to | Yes

(PAS) Prograrfmot a grant)

Engineers

assist States, local governments, Native Americamn
Tribes and other noirederal entities in the
preparation of comprehensive plans for the

development and conservation of water and related

land resources.

U.S. Department of
Defense

Readiness and Environmenta|
Protection Integration (REPI)
Program

Private conservation
organizations andtate
andlocal governments
through partnerships with
the Military Services.

Conservatiorpractices or easementsandscape
partnerships, stakeholder engagememotdevelop
policy and regulatory solutions.

Yes

U.S. Department of
Housing and Urban
Development

National Disaster Resilience
Competition

States with counties that
experienced a
Presidentially Declared
Major Disaster in 2011,
2012, or 2013.

Innovative resilience projects at the local level tha
encourage the adoption of policy changes, and
activitiesthat prepare for impacts of extreme
weather and climate change.

No. Funding
may be
reinstated in
the future.
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Table ., ContinuedFunding Sources for Watershed Management Efforts

Currently
Funding Sources Grant Programs Eligible Entities Types of Practices Funded Funded
(As of June
2018)
State/Federal Government (continued)
USEPA Source Reduction State and local Pollutionprevention projects that will benefit the | Yes
Assistance Grant Program governments and non environment by eliminating pollution at the source!.
profit organizations.
Environmental Education Local education agencies| Environmental education projects thpromote Yes
Grants Program state schools, colleges, | awareness and stewardship.
and nonprofit
organizations.
Environmental Justice Small | Communities and Solutions to local environmental and public health Yes
U.S. Environmental Grants Program comm_unit_y-based issues (e.g., climate resiliency, (_:ommunity _
Protection Agency organlzat](_)ns. preparedness_) 'Fhrougbollaboratlve partnersh_lps. _
Urban Waters Small Grants | Communities and Research, training, surveys, and demonstrations | No. Funding
Program communitybased that advance the restoration of urban waters by | may be
organizations. improving water quality through activitiesdhalso | reinstated in
advances community priorities. the future.
Technical assistance from ER EPA Regions collaborate | Pilot projects that can be integrated into a state ofl Yes
Regions with FEMA and states or | local hazad mitigation plan on the topics of green
local communities. stormwater management (low impact
development/green infrastructure) and the
protection of healthy watersheds.
Conservation Reserve Landowners or farmers | Reestablish valuable land cover that will improve | Yes
Program(CRP) with environmentally water quality, prevent soil erosion, and reduce loss

U.S. Department of
Agriculture

sensitive land (e.g.,
wetland, floodplain). Land
must be eligible for one o
more conservation
practices, including grass
waterways, wetland
restoration, riparian
buffers, and flood control
structures.

of wildlife habitat.
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Table ., ContinuedFunding Sources for Watershed Management Efforts

Currently
Funding Sources Grant Programs Eligible Entities Types of Practices Funded Funded
(As of June
2018)
State/Federal Government (continued)
CRP-Grasslands Landowners and Initiatives to conserve working grasslands, Yes
operators. rangeland, and pastureland while maintaining
livestock grazing land.
Conservation Reserve Farmers and ranchers tha) Removal of environmentally sensitive land (e.g., | Yes
Enhancement Program (CREPIive in a state with a CREP wetlands) from crogproduction and introduction of
agreement in place with | conservation practices.
the Farm Service Agency
(FSA).
Agricultural Conservation Agricultural Land Prevention of productive farmland conversion to | Yes
Easement Program, including: Easement eligibility: non-agricultural uses.
X Agricultural Land cropland, rangeland,
Easements grassland, pastureland,
U.S. Department of X Wetland Reserve and nonindustrial private
Agriculture (continued) Easements forest.
Wetland Reserve Habitat creation, water quality improvement, flood
Easement eligibility: reduction.
farmed or converted
wetland that can be
successfully and cost
effectively restored.
Environmental Quality Individuals and entities. | Structural and management practices that addres| Yes
Incentive Program natural resource concerns on agricultural land.
ConservatiorStewardship Landowners in complianc{ Assistance in maintaining and improving existing | Yes
Program with highly erodible land | conservation systems. Implementation of additional
and wetland conservation| activitiesto address priority resource concerns.
requirements with current
farm records with FSA.
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Table ., ContinuedFunding Sources for Watershed Management Efforts

Currently
Funded
Funding Sources Grant Programs Eligible Entities Types of Practices Funded (As of June
2018)
State/Federalsovernment (continued)
Healthy Forests Reserve Any landowner whose Restoration, enhancement, and protection of Yes
Program land restores, enhances, | forestland resources on private lands through
or increases the recovery | easements.
of threatened or
endangered species.
Regional Conservation Partners of the Natural Partnerships with producers to install and maintai| Yes
Partnership Program Resources Conservation | conservation projects that increase the tesation
Service. and sustainable use of soil, water, wildlife, and
related natural resources.
Conservation Innovation Public and private entities| Development and adoption of innovative Yes
U.S. Department of Grants con.servation apprqaches and technologies in
Agriculture (continued) agncglturalproductlon. - —
Water and Waste Water Rural areas or towns Creation of clean and reliable drinking water Yes
Disposal Loan and Grant populated with 10,000 systems, sanitary sewage disposal, sanitary solid
Program people or fewer. waste disposal, and stormwater drainage to
households and businesses.
Forest Legacy Program Environmentally sensitive| Protect privately owned forest lands through Yes
“working forests” that conservation easements.
protect water quality,
provide habitat, and publig
benefits. Must prepare a
multiple resources
management plan for the
land.
U.S. Fish and Wildlife | Partners for Fish and Wildlife| Private landowners Improvements to fish and wildlife habitat through | Yes

Service

Program

voluntary, communitybased stewardship.
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Table ., ContinuedFunding Sources for Watershed Management Efforts

Funding Sources

Grant Programs

Eligible Entities

Types of Practices Funded

Currently

Funded
(As of June 2018

NonGovernmental Org

anizations (n@nofit organizations, private foundations/companies, othgt support watershed management efforts.

Ducks Unlimited e.g.Living Lake Initiative N/A Support and enhance shallow lake complexes N/A
Pheasants Forever N/A Landowners Local chapters provide food plot and natiyess N/A
seed.
Trees Forever Working WatershedsBuffers | lowa landowners Fifty-percent cost share to implement a water Yes
and Beyond quality project or demonstration site.
The Nature N/A N/A Protect diverse natural habitats, including vaettls | N/A
Conservancy and forests.
The National Fish and | N/A N/A Criticalhabitat protection, capacity building for N/A
Wildlife Foundation partner organizations, and wetland and forest
stewardship.
The National Wildlife | N/A N/A Protection and restoratiownf fish and wildlife N/A
Federation habitat.
Water Environment N/A N/A Water quality research and facilities collaboration | N/A
Federation among partners.
CocaCola Foundation | Community Support Program| Individuals, organizations,| Water stewardship an@ducation. Yes
communities.
lllinois American Water, 2018 Environmental Grant Communities that have a | Communitybased projects that improver protect | Yes
Program source water or watershed watersheds through partnerships. Watershed
protection need. cleanups, reforestation, biodiversijtyellhead
protection and haardous waste collectioare
supported through grants of up to $10,000.
In-Lieu Fee Mitigation | N/A N/A Mitigation banking that can be used to compensat| N/A
Program for unavoidable impact® wetlands while directing
funds to sites with high ecological value.
McKnight Foundation | N/A Organizations that are Projects that restore water quality ihe Mississippi | Yes
invited to apply or that fit | River andmproveclimate resilience in the Midwest
with funding strategies.
Walton Family N/A Projects that match the Freshwater projects that sustain healthy Yes
Foundation foundation’s funding communities in the Mississippi River Basin.

criteria and priorities.
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APPENDIX PROGRESS REPORT CARDS

PM = Progress made; A = Achieved

Goal 1: Improve Surface Water Quality

Existing Conditions

166,316lbs/year of phosphoru$4,483tons/year of sediment, an@75,661bs/yr of nitrogen enter thé_owerSilver Creek watershed every year, based on the STEPL model
Fecal coliform levels in Silver Creek have spiked aktieres between 1972 and 2011; the median level was 200 cfu/100ml, intti¢hét half of the measurements exceeded
the lllinois limit of 200 cfu/100m{based on a geometric mean calculated for 5 samples collected oveday3geriod.
Over 3,000 private sewage systems are present imtighboring Upper Silver Creelatershed which is of a similar siz&iventhis number for the Lower Silver Creek
watershed andh national estimated failure rate of 10%, 300 systems are currentlygailihe actual number may be higher because many of these systems are older.

Watershed Impairment Reduction Targets and recommendations

Decrease overall pollutant loadingp Silver Creek and its tributarieRemovalof Little Silver Creek, Loop Creek, and O@lek from the Illinois EPA 303(d) list.

25%or 41,579lbs/yearreduction in phosphorus loading by 20) based on the lllinois Nutrient Loss Reduction Strategy.
15%or 9,672tons/year reduction in sediment loading by3 based on estimated impacts of proposed BMPs.

15%or 116,349bs/year reduction in nitrogetoading by 2030based on the lllinois Nutrient Loss Reduction Strategy.
No DO samples lower than the minimum concentrationstreams: March-July: 5.0 mg/L at any time, 6.0 mg/L as a daily mean averaged over; Adgyst- February: 3.5
mg/L at any time, 4.0 mg/L as a daily mean averaged over 7 days, 5.asmfllaily mean averaged over 30 days. Based on 35 Ill. Adm. Code 302.
Create a strategy to improve the assessment and maintenance of peisswage systemg.e., septic tanks) for correct fationing.
Monitor the watershed’s water qualityto identify trends and evaluate the success of watershed managementtisivi

Measurement Indicator Milestone Data source Achieved?
Shortterm | Medium+ | Longterm
(2-10 term (10 | (20+
years) 20 years) | years)
Number and extent of Management 56 111 167 ... acres contour buffer strip88% of locations identified by | SWCD, NRCS,
Measures (BMPs) implemented the ACPF) (cumulative) farmers,
12,897 25,795 38,692 ... acres cover crops0oof total agricultural land area) contractors
(cumulative)
1,021 2,042 3,063 ... acres grassed waterway&% of locations identified by
the ACPF) (cumulative)
67 133 200 ... acres ponds (cumulative)
2,579 5,159 7,738 ... acres reduced tillage (conservation tillage#ilt) (10% of
total agricultural land area) (cumulative)
155 309 464 ...acresof riparian areas ecologically restored, including

100% Critical Riparian Areas (cumulative)




33,333 66,667 100,000 ... feet terracegcumulative)
33 67 100 ... acres waste storage structures/waste management
systems (cumulative)
... acres Water and Sediment Control basih@0% of
195 389 584 locations identified by the ACPF) (cumulative)
224 447 671 ... acreswetlands restored, enhanced, or created (100% of
Critical Wetland Areas) (cumulative)
33 67 100 ... acres new dry detention basins (cumulative) Counties,
33 67 100 ... acres new wet detention basins (cumulative) municipalities,
26 53 79 ... acres detention basin retrofits (native vegetation buffery SWCD
etc.) @ssuming 20% of the 294 basins identified in the
watershed were in poor condition/would require retrofits
before 2050, with average basin size of 1 afceimulative
26 53 79 ... detention basins maintained (dredging, mowing, burnin
invasives, etc.Jassuming 20% of the 294 basins identified|in
the watershed were in poor condition/would require
retrofits before 2050, with average basin size of 1 acre)
(cumulative)
33 67 100 ... acres pervious pavement (cumulative) Counties,
6,667 13,333 20,000 ... sSquare feet rain gardens (cumulative) municipalities,
33 67 100 ... barrels/small cisterns for rainwater harvesting and eeus| contractors
(cumulative)
50 100 150 ... properties use single property flood reduction strategies
(cumulative)
76,085 152,169 228,254 ... feet streambank andhannel restoration, including 100%| NRCS, SWCD,
Critical Stream Areas (cumulative) contractors
167 333 500 ... feet logjam removal sites
Removal of Little Silver Creek, Looj PM PM A All streams in the watershed removed from the 303(d) list| Illinois EPA 303(d)
Creek, and Ogle&Sreek from lllinois list
EPA 303(d) list.
Concentrations and loads of-in PM PM A Measured reductions in igtream phosphorus, sediment, | NGRREC (water

stream pollutants

and nitrogen(see Monitoring Plan)Measured increases in

in-stream dissolved oxygen (see Monitoring Plan)

quality monitoring
results)




Nutrient removal technologies PM PM A All wastewater treatment plants meet NPDES permit Individual

incorporated into upgrades of requirements; upgrades implemented as needed. treatment plants;

wastewater treatment plants US EPA Discharge
Monitoring Report
(DMR) Tool

Percentage of new development 10% 20% 30% ... new development projects have public sewsiso, County, municipal

projects with private sewer. Numbef 300 onsite treatment systens connected to public sewers | records

of existing orsite treatment systems (~10% of private sewage systems in the watershed)

connected to public sewers.

Number and extent of local 4 6 8 ... municipalitieand 3 counties require regular private Counties,

ordinances and programs requiring sewage inspections (beyond complab#ased program) municipalities

regular inspection and maintenance

of on-site sewage systems.

Enrollment of land in conservation | 1.5 2 2.5 ... times the 2015 acreage enrolled in CRP and CREP NRCS

easements including CRP and CRE

GRADE

Notes




Goal 2: Reduce Flooding and Mitigate Flood Damage

Existing Conditions

19.7% ofland in the watershed (24,472 acreés)n the 100year floodplain. Flooding in this area is common.
Major roads have beemundated with floodwater during heavy rain events, inclu@tate Routes 4, 13, 158, and 177, and U.S. Highway 50. Some road flooc
restricts or eliminates access to i@snces (in e.d-ebanon and Belleville). Floadihas also restricted access to Suenfield and Mascoutah.

Scott Air Force Base has experienced significant flooding in the Gikek corridor, which has caused Base evacuation.
Thousands of acres of wetlands have been lost sinces@ittement; the associated loss of ecosystiemctions has been great since that time.

Watershed Impairment Reduction Targets and recommendations

New dry detention basinsnstalled

New wet detention basinsinstalled

Retrofits andmaintenanceon existing detention basins
Critical Flooding Areaprioritized

100% Critical Wetlands Areasstored

Stream flowreduced peak discharge during storm events
Programmatic changermegarding flood damage prevention ordinances, riparian buffer ordinancessmrmwater infrastructure funding

Measurement Indicator Milestone Data source Achieved?
Short Medium- | Longterm
term (1- | term (10 | (20+
10 years) | 20 years)| years)
Number and extent of Management 155 309 464 ... acresof riparian areas ecologically restored, includif SWCD, NRCS, farmers
Measures (BMPs) implemented 100% Critical Riparian Areas (cumulative) contractors
224 447 671 ... acres wetlands restoreégnhanced, or created (1009
of Critical Wetland Areas) (cumulative)
3,333 6,667 10,000 ... feet storm drain system maintenance (cleaning) an Municipalities,
expansion contractors
Stream flow data from the USGS gaug PM PM A No measured increase in mean peak stream discharg USGS National Water
on mainstem Silver Creek, plilew Measured reductions in peak stream discharge Information System,
data collected under the Monitoring NGRREC (monitoring
Plan at other HUC14 locations. Data results)
correlated with rainfall.
Number and extent of flood damage | PM PM A St. ClaiCounty adoptsipdatedFlood Damage Counties,
prevention ordinances, riparian buffer Prevention Ordinance and Riparian Buffer Ordinance| municipalities,
ordinances, and other actions by local All municipalities engaged to inform about the townships

governments to restrict construction in
floodplains and riparian areas.

ordinances and encourage adoption




Number of counties/municipalities with| PM PM A St. ClaiCounty adopts a mechanism for dedicated Counties, municipalities
dedicated funding for stormwater funding for stormwater infrastructure
infrastructure, eg., a Stormwater All municipalities engaged to inform about stormwate
Utility. Dollar amount of revenue infrastructure fundingoptions
streams.
GRADE
Notes




Goal 3: Promote Environmentally Sensitive Development Practices

Existing Conditions

Current 2.86 impervious cover; curre®,732acres develped open space (20IMLCD) or 2,69&cres open space (recognized parks etc.)
Regulations and common practices in new development have not and geneihtlp stot prioritize the protection of open spa or natural features.

Watershed Impairment Reduction Targets and recommendations
Preservation of open space and infiltration measurnesall new and redevelopment

Increase in rain gardens

Increase in pervious surfaces new and redevelopment

Decrease in impervious surfac&s new andredevelopment
Increase in land in conservation easements
Programmatic changemcluding use of Conservation Development design, local ordinances igfegstructure, and idieu fee mitigation

Measurement Indicator Milestone Datasource Achieved?
Short Medium- | Longterm
term (1- | term (10 | (20+
10 years) | 20 years)| years)
Number and extent of Management | 33 67 100 ... acres new dry detention basins (cumulative) Counties, municipalities,
Measures (BMPs) implemented SWCD
33 67 100 ... acres new wet detention basins (cumulative) Counties, municipalities,
SWCD
26 53 79 ... acres detention basin retrofits (native vegetation | Counties, municipalities,
buffers, etc.) éssuming 20% of the 294 basins identifiegdSWCD
in the watershed were in poarondition/would require
retrofits before 2050, with average basin size of 1 acrg)
(cumulative
26 53 79 ... detention basins maintained (dredging, mowing, | Counties, municipalities,
burning, invasives, etc.) (assuming 20% of the 294 | SWCD
basins identified in the watershed were in poor
condition/would require retrofits before 2050, with
average basin size of 1 acfeymulative)
33 67 100 ... acres pervious pavement (cumulative) Counties, municipalities,
contractors
6,667 13,333 20,000 ... square feet rain gardens (cumulative) Counties, municipalities,

contractors




Area of impervious surfaces in new | PM PM A 2% or less annual increase in impervious cover in the] NLCD Percent Develope
development overall watersled Impervious Surface
dataset
Enrollment of land in conservation 15 2 25 ... times the 2 acreage enrolled in CRP and CREP | NRCS
easements including CRP and CREP
Number of new development 20% 40% 60% ... of subdivision and other development proposals | Counties, municipalities
proposals usin@€onservation contain design elements from Conservation
Development design to protect natural Development design,.g., protection of open space
features.
Number and extent of municipal PM PM A St. ClaiCounty adoptaipdatedFlood Damage Municipalities
ordinances that support: stormwater, Prevention Ordinance and Riparian Buffer Ordinance
flood management, green All municipalities engaged to inform about the
infrastructure, wetlands protection ordinances and green infrastructure;lisu fee
through inlieu fee mitigation, and mitigation programs to encourage adoption
native landscaping.
Number of counties and municipalife| 2 4 6 ... municipalities offer green infrastructure incentives | Counties, municipalities
implementing green infrastructure such as flexible implementation of regulations, fee
incentives. Number of ordinance waivers, tax abatement, and streamlined development
changes to allow or encourage native review process
landscaping. All municipalities allow and encourage native plants
(e.g., changes to weed control ordinances)
Number of acres wetland restored an{ PM PM A In-lieu fee mitigation program established, covering th HeartLands Conservanc]

number of feet streambank restored
under inlieu fee mitigation program

entire watershed
Critical Wetland and Critical Stream Areas prioritized
restoration under idieu fee program

US ACE
for

GRADE

Notes




Notes, continued




Goal 4: Support Healthy Fish and Wildlife Habitat

Existing Conditions

12.1 miles of streams were identified as having poor ripariarditimms (with 6 miles identified by aerial assessment and 6lésnidentfied by the ACPF).
Thousands of acres of wetlands have been lost since@ittement; the associated loss of ecosystem functions has been girez that time.

Watershed Impairment Reduction Targets and recommendations

100% Critical Riparian Areagstored
Majority of riparian areas in poor conditiorrestored
100% Critical Wetlands Areasstored

Macrointertebrate andfish sampleshowing increased stream health

Programmatic changesegarding stream cleanup activities

Measurement Indicator Milestone Data source Achieved?

Short Medium- Long

term (- | term (10 | term (20+

10 years)| 20 years) | years)
Number and extent of Management 155 309 464 ... acres ofiparian areas ecologically restored, including | NRCS, SWCD,
Measures (BMPs) implemented 100% Critical Riparian Areas (cumulative) contractors

224 447 671 ... acres wetlandestored, enhanced, or created (100% of

Critical Wetland Areas) (cumulative)

167 333 500 ... feet logjam removal sites
Macroinvertebrate sampling results PM PM A All lllinois RiverWatch samples indicate "Gg@d#air," or lllinois RiverWatch,
(diversity and stream health indicators) "Excellent" Taxa Richness, EPT Taxa Richness, and MBJ lllinois Natural
from RiverWatch volunteers and fish water quality scores History Survey
sample data collected by the lllinois No decrease in water quality indicated by Illinois Natural
Natural History Survey. History Survey fish sampling
Number of programs angarticipants for | PM PM A Stream Cleanup Team (or similar program) established | Counties,
stream cleanup activities in the Over 20 participants annually municipalities, non
watershed. profit organizations
GRADE
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Goal 5: Develop Organizational Frameworks to Implement Watershed Goals

Existing Conditions

There are several potential partners in the region dedicated to differené@sppf water quality and stormwater managemeini;luding federal agencies, state agencies,-non
profits, land trusts, and local governments.

Several potential partners hayending available for projects that would further the mission of more than aoe g

Watershed Impairment Reduction Targets and recommendations
Continued supporfrom watershed partners and stakeholders, including funding.
Programmatic changeregarding local development ordinances, and open space protection.

Measurement Indicator Milestone Data source Achieved?
Short Medium- | Longterm
term (- | term (10 | (20+
10 years) | 20 years) | years)
Number of watershed partners adopt | PM PM A All watershed partners adopt and/or support (via a Counties,
and/or support (via a resolution) the resolution) theLowerSilver Creek WatersheBased Plan| municipalities,
LowerSilver Creek WatershdBlased as a “guidance documeritMunicipalities engaged and | townships, other
Plan as a “guidance documeht encouraged to adopt the Plan as a "guidance documiel| partners
Number and extent of municipal PM PM A St. ClaiCounty adoptaipdatedFlood Damage Municipalities
ordinances that support: stormwater, Prevention Ordinance and Riparian Buffer Ordinance
flood management, green All municipalities engaged to inform about the
infrastructure, wetlands protectiofin- ordinances and green infrastructure;lieu fee
lieu fee mitigation), native landscaping. mitigation programs to encourage adoption
Number of new and redevelopment 20% 40% 60% ... of subdivision and other development proposals HOAs, counties,
projects protecting sensitive natural contain design elements from Conservation Developmenbmmunities,
areas/open space and creating design.e.g, protection of open space and creating HeartLands
naturalized stormwater systems. Area pf naturalized stormwater systems (green infrastructure) | Conserancy
land donated to a public 10% 20% 30% ... new development projects donate land to a public
agency/conservation organization for agency/conservation organization
longterm management. Number of  ["33q¢ 67% 100% ... new HOAs' bylaws include rules about managemen
HOAs with rules gbout management of and fees for natural areas
the natural areas in their bylaws. 17% 33% 50% ... existing HOAs change their bylawsttude rules

about management and fees for natural areas

GRADE
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Goal 6: Conduct Education and Outreach

Existing Conditions

The public engagement process for the watershed plan revealed a need fortiedua water quality and flooding for the general public.
Many landowners came to meetings requesting technical support and assstaticobtaining funding to implement BMPs on thkeind. Municipalities also need access to
resources and funding to implement projects in city limits.

Watershedimpairment Reduction Targets and recommendations
Increase in number of peopleffectively reachedoy outreach efforts

Increase irresident/property owner participation watershed improvements

Measurement Indicator Milestone Data source Achieved?
Short Medium- | Long
term (1- term (10 | term (20+
10 years) | 20 years)| years)
Numberof people reached by and PM PM A 300 people (3 times the ~100 people reached in the | Counties,
involved in outreach efforts related to WatershedPlanning process) engaged in municipalities,
this WatersheeBased Plan. implementation/outreach activities annually townships, NGRREC,
SWCD, other partners
Percent of education/outreach sessio| 75% 85% 95% ... of surveyed participants each year who rated
attendees who rate presentations and outreach session(s) or presentation(s) as good or
other activities and good axcellent. excellent.
Percent of education/outreach sessio| 25% 50% 75% ... of surveyed participants who indicate a commitm
attendees who commit to action or to action or contact the county, SWCD, NGRREC, HLC or
follow-up with a watershed partner. other partner to make improvements on their land.
Percent of schools that incorporate a| 10% 20% 30% ... of schools that included at least one Silver Creek | Schools, School

watershedbased project or learning
session.

watershedrelated learning experience or project eacl

n Districts, Counties

year.

GRADE
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