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Introduction 
The Highland Silver Lake watershed is located northeast of St. Louis, Missouri in southwestern Illinois.  

The watershed drains parts of Bond and Madison counties, with most of its area in Madison County.  

The HUC10 code to identify the watershed is HUC 0714020404.  The watershed covers 31,038 acres, and 

includes 98 stream miles, which drain to the Silver Lake. 

 

As of the 2015-2019 5-year American Community Survey, there were approximately 3,157 residents in 

the Highland Silver Lake watershed.  The majority of this population resides in rural areas outside of 

municipal boundaries. The City of Highland has approximately 10,012 residents, as of 2019, the majority 

outside of the watershed.  

 

The Illinois Environmental Protection Agency (IEPA) has designated East Fork Silver Creek and Highland 

Silver Lake in the Highland Silver Lake watershed as impaired.  These waterways have been classified as 

impaired because of low levels of dissolved oxygen and elevated mercury levels preventing fish 

consumption. In addition to these water quality issues; Silver Lake has experienced significant sediment 

deposition as a result of erosion from the surrounding agricultural fields and streams. This sediment has 

reduced the capacity of the lake, which is the only water source for the City of Highland and has led to 

the National Resources Conservation Service to designate the watershed as a priority watershed for 

drinking water in January 2021. 

 

The watershed plan for the Highland Silver Lake watershed aims to address these issues and others.  The 

watershed plan update was funded by the City of Highland to help protect their drinking water source.  

The plan will aid stakeholders in identifying and implementing water quality and erosion prevention 

practices within the watersheds. 

 

This Watershed Resources Inventory constitutes the first step of the plan.  Existing conditions in several 

categories are identified and explored, including watershed boundaries, climate, geology, soils, 

watershed jurisdictions, demographics, land use and land cover, watershed drainage, and water quality. 

 

Several challenges and threats to the watershed are identified in this Inventory. The predominant land 

use of agricultural land with limited conservation practices has resulted in erosion in both the fields and 

streams which flow threw them. This eroded soil is deposited in Highland Silver Lake causing a reduction 

in capacity and decreased water quality. In addition to erosion, fertilizer use on agricultural, commercial, 

and residential land is contributing to phosphorus loading, an impairment of Highland Silver Lake. 

 

Stakeholder outreach complemented the data collection for this Inventory and educated watershed 

residents about the aims of the Plan. More than 20 key stakeholders from 6 entities have attended 

meetings with the planning team individually or in small groups. However, due to the COVID 19 

pandemic, meetings and open house events were limited to prevent unnecessary risk. 

 

This Inventory contains the data to be used in identifying and prioritizing Best Management Practices 

(BMPs) in the next phase of the watershed plan development. It is important to note, however, that the 

project area covers two counties, Bond and Madison, and therefore covers two separate soil survey 

datasets. These datasets may have been mapped at different scales, with a different land use in mind, at 

different times, or at different levels of detail.  Because of this, it is possible that data represented in 

maps may differ within each county, thereby reflecting disagreements between soil properties and 

interpretations. 
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Watershed Boundaries 
The U.S. Geological Survey (USGS) has established the hydrologic units system to delineate, locate and 

define watersheds in the United States, starting with Hydrologic Unit Code (HUC) 2 watersheds, which 

are the largest, down to HUC14 watersheds currently being developed around the country as the 

smallest. The Highland Silver Lake watershed is in the larger Lower Kaskaskia watershed (HUC 07140204; 

Figure A.1). Table A.1 shows the contributing area of the larger HUC8 and the HUC10 watershed project 

area. 

 

Table A.1. Area of the hydrologic units associated with the Highland Silver Lake Watershed Plan project area. 

Watershed Area (acres) 

Project area - HUC10 level (Highland Silver Lake, HUC 0714020404) 31,038 

HUC8 level (Lower Kaskaskia, HUC 07140204) 915,493 
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Figure A.1. The Highland Silver Lake Watershed Plan project area in context of the Lower Kaskaskia HUC8 

watershed. 
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Subwatersheds 
The project area contains numerous smaller subwatersheds, or hydrologic units, including two HUC12s 

and 15 HUC14s (Table A.2 and Figures A.2, A.3, and A.4). The HUC14s were delineated using methods 

employed by USGS to define watersheds in the Watershed Boundary Dataset (WBD), a component of 

the National Hydrography Dataset (NHD). Each HUC12 contains HUC14s ranging between 890 and 3,332 

acres in size. The following pages show the two HUC12s with their component HUC14s and waterbodies. 

 

It is important to note that the HUC14 and HUC12 boundaries delineated for this Watershed Resources 

Inventory are different to the current HUC12 boundaries in the WBD. These new subwatershed 

boundaries are based on newer, more accurate elevation data collected by LIDAR (Light Detection and 

Ranging) and interpreted using ArcHydro GIS tools. The total area of the HUC12s and HUC14s in the 

watershed is not the same as the total area of the HUC10 currently in the WBD. Once these newer 

HUC14 and HUC12 boundaries are approved in the WBD, the HUC10 boundary will also change, and 

each level of subwatershed will be correctly nested. 

 

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

HUC14 code HUC14 Name 

Area 

(acres) 

07140204040101 Village of New Douglas 2,321 

07140204040102 Little Silver Creek      1,394 

07140204040103 07140204040103 – Little Silver Creek         2,300  

07140204040104 Village of Old Ripley          3,332  

07140204040105 07140204040105 – Little Silver Creek 1,911 

07140204040106 Little Silver Creek Outlet        1,146 

07140204040201 Headwater – East Fork Silver Creek 1,365 

07140204040202 07140204040202          1,025  

07140204040203 Madison-Bond County Line        3,314  

07140204040204 Little Silver Creek 890 

07140204040205 07140204040205        3,330  

07140204040206 Village of Grantfork 3,110 

07140204040207 Headwater – Highland Silver Lake         2,268  

07140204040208 Highland Silver Lake          1,132  

07140204040209 Highland Silver Lake Dam          1,296 
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Figure A.2. Map of subwatersheds. Colored areas denote HUC12s and lines and labels show HUC14s. 
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Figure A.3. Map of HUC14 subwatersheds (purple) within the HUC12 071402040401.
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Figure A.4. Map of HUC14 subwatersheds (purple) within the HUC12 071402040402. 
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Stream miles 
The Highland Silver Lake watershed contains 98 miles of streams, as identified in the NHD maintained by 

the U.S. Geologic Survey (USGS). The stream reaches in the watershed are designated as artificial path, 

connector, intermittent stream/river, and perennial stream/river. “Artificial path” and “connector” 

segments represent non-specific connections between non-adjacent segments. 

 

Direction of flow and major tributaries 
Water generally flows from north to south in the watershed and all water in the watershed flows into 

Silver Lake. Within the watershed, East Fork Silver Creek and Little Silver Creek are the main tributaries 

that flow into Silver Lake. Water in the reservoir flows over the 29-foot-tall earthen dam constructed in 

1962 into the East Fork Silver Creek.  

 

Waterbodies 
There are 73 waterbodies in the Highland Silver Lake watershed covering approximately 669 acres, 

according to the NHD. These waterbodies include intermittent and perennial lakes and ponds, swamps 

and marshes, and reservoirs for water treatment and storage. Silver Lake is the largest body of water 

covering an area of 550 acres and is the only named water body in the watershed. The current earthen 

dam, which created the reservoir, was constructed in 1962 at an average height of 29 feet. The average 

area of waterbodies, not including Silver Lake, in the watershed is 0.9 acres.  

 

Topography 
Topography in the watershed is generally flat or gently rolling. Elevation gradually decreases as you 

move north to south in the watershed, with the highest elevations occurring near New Douglas. 

Naturally, Silver Lake has the lowest elevation with a normal pool elevation of 500 feet (152 meters) and 

the highest point in the watershed has an elevation of 621 feet (207 meters) (Figure A.5). 

 

Slopes throughout the watershed are predominantly between 0% and 4%, with steeper slopes only 

occurring near Highland Silver Lake and along streams. These steeper slopes range between 4% and 

455%, with the steepest of these slopes like being man made. Slopes higher than 45 degrees result in 

percentages over 100%.  
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Figure A.5. Topography/elevation in the Highland Silver Lake watershed project area, from the Digital Elevation 

Model (DEM) in the USGS National Elevation Dataset. 
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Figure A.6. Slope in the Highland Silver Lake watershed project area, in percent.  
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Climate 
The Highland Silver Lake watershed experiences weather considered typical for southwestern Illinois, 

including large variation in temperature, precipitation, and snowfall from year to year. Illinois’ climate is 

typically continental, with cold winters, warm summers, and frequent fluctuations in temperature, 

humidity, cloud cover, and wind direction. Over the past 50 years, the Midwest has experienced a 5 to 

10% increase in precipitation, and a 35% increase in rainfall during the wettest days of the year. This 

increase in precipitation has caused extreme flooding in the Mississippi River and its tributaries. 

Furthermore, the state of Illinois has increased in average temperature by about one degree (F) over the 

past century. Projections predict this region, including southwest Illinois, to experience hotter summers 

and more droughts, as well as wetter spring seasons and more frequent flooding. 

 

Temperature 
Southern Illinois experiences an average of over 40 days at or above 90°F and an average two days at 

100°F or higher every year. The average length of the frost-free growing season in southern Illinois is 

more than 190 days. Average winter highs are in the mid 40s, while average lows are in the upper 20s. 

Average summer highs are in the 80s, while lows are in the 60s.1  

 

The mean temperature for the region is 51.6 °F (measured between 1901 and 2020). Over the past 25 

years, the average annual temperature in southwestern Illinois has increased. Madison county average 

temperatures have increased, reaching a record high of approximately 58.7°F in 2012 (Figure A.7). 

 

 
Figure A.7. Average annual temperatures in Madison County, Illinois between 1900 and 2020, from NOAA’s Climate 

At-A-Glance Time Series.2 The leftmost y-axis shows average annual temperature in degrees Fahrenheit.   
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Precipitation 
Average precipitation exceeds 43 inches per year in southern Illinois, which allows farms to rely on 

precipitation rather than irrigation for much of the year. May and June are typically the wettest months, 

and January and February are the driest. 

 

Snowfall distribution is typically less than 10 inches in southern Illinois. The average number of days with 

a measurable snow depth, of one inch or more, is 12 days.3  
 

Flooding is the single most damaging weather hazard in Illinois. Rainstorms in Illinois produce 40 or 

more flash floods on average per year across the state, each with four to eight inches of rainfall in a few 

hours in localized areas. Flash floods can occur at any time of year in Illinois, but they are most common 

in the spring and summer months. See the “Flooding” section for more information on occurrences of 

flash flooding and general flooding. 

 

Drought 
There has been considerable variability in precipitation in the state over time, including major multi-year 

droughts in the 1930s and 1950s and major multi-year wet periods in the 1970s and 1980s.4
 The 

National Climatic Data Center (NCDC) database reported 72 months with above normal dry conditions, 

59 months in moderate drought, 30 months in severe drought, 17 months in extreme drought and four 

months in exceptional drought conditions near Highland, IL from 1995 to 20215. These four exceptional 

drought conditions occurred in 2000, 2007 and 2014.  The likelihood in any given year of Madison 

County experiencing drought is 12.5%.8 

 

Tornadoes 
Historically, the average number of tornados in Illinois is 64.6 Tornado season peaks in Madison and 

Bond Counties in April, May, and June with 56% of tornadoes occurring during that time and April being 

the month will the most tornados.7
 In Madison County, 55 tornadoes were reported between 1950 and 

2019.8 The greatest recorded magnitude among these events was an F4 on the Fujita Scale. Typically, 

the averaged damage pathway by tornadoes was just under 0.2 square miles.9 In Bond County, 16 

tornados were reported between 1950 and 2009. The greatest reported magnitude among these events 

was an EF3 on the Enhanced Fujita scale.  
 

 

Geology 
The bedrock underlying the watershed is dominantly composed of Pennsylvanian bedrock, which are 

primarily made up of shale, sandstone, and limestone.    

 

Peoria and Roxana Silts cover much of the watershed (labeled “pr” in Figure A.8). The stream channels 

have deposits of mainly silty clay to silt loam to sandy loam (labeled “c”) beneath them. Cross-sections 

of the landscape at lines A and B in Figure A.11 (shown in Figure A.12) show that the rock layers 

underlying Highland Silver Lake and East Fork Silver Creek are, from bedrock to surface: Canteen 

Member Banner Formation (silty clay loam to pebbly clay loam diamicton – labeled “b-c”), Omphghent 

Member Banner Formation (pebbly silty clay loam diamicton—labeled as “b-o”), Glasford Formation 

(pebbly loam diamicton—labeled as “g”), Cahokia Formation (silty clay to silt loam to sandy—labeled 

“c”), Hagarstown Member Pearl Formation (intermixed loam, sand and gravel, diamicton and silty clay – 

labeled as “Ph”), and Peoria and Roxana Silts (silt to silt loam - labeled “pr”).  
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The thickness of the loess (windblown silt) in the watershed is shown on the map with contours. The 

loess layer becomes thinner as you move east of Highland Silver Lake and northeast of East Fork Silver 

Creek.  

Figure A.8. (Legend on following page) Cross-sections at lines A’ and  B’ are shown in Figure A.9.  

A 

B 
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Figure A.9. Cross-sections of surficial geology over the Highland Silver Lake watershed at lines A and B in Figure A.8. 

 

Cross-section A extends from the Sugar Creek Valley in the west to the East Fork Silver Creek Valley in 

the east and includes the town of Grantfork. Cross-section B extends from the west of Highland Silver 

Lake to a tributary of Sugar Creek and includes Highland Silver Lake.
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Aquifers 
There are two types of aquifers in the watershed as defined by the Illinois State Geological Survey 

(ISGS): potential shallow aquifers, and a type of deep major bedrock aquifer containing greater than 

10,000 mg/L of Total Suspended Solids (TSS). 

 

Potential Shallow Aquifers 
Potential shallow aquifers are defined as sand and gravel units at least five feet thick, sandstone at least 

ten feet thick, and fractured limestone or dolomite at least fifteen feet thick with a lateral extent of at 

least one square mile.   

 

Shallow aquifers 50 feet or less below the ground surface may underlie 15,705 acres (51%) of the 

watershed area, as shown with blue/grey diagonal lines in Figure A.10. The locations of these potential 

aquifers were determined by the presence of coarse-grained materials and permeable bedrock including 

bedrock, sand and gravel, and alluvial units with characteristics that suggest a potential to store or 

conduct groundwater and yield potable water to wells and springs. 

 

Deep major bedrock aquifers 
Deep major bedrock aquifers are distributed beneath the entire watershed at depths greater than 500 

feet below the ground surface. They can yield 70 gallons of water per minute. The deep aquifers 

beneath the watershed contain greater than 10,000 milligrams per liter of TSS, shown in light brown in 

Figure A.10. 

 

 

  



20  

Figure A.10. Aquifers in the Highland Silver Lake watershed. 
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Wells 
ISGS has documented 305 wells and borings in the watershed, of which 112 are water wells (Figure 

A.11).   

 

Water Wells 
Water wells are fairly evenly distributed across the watershed. The water wells category includes 

municipal water supply, irrigation, industrial, commercial, and several types of test well. Data on well 

types and specifications are available to order from ISGS for a fee. 
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Figure A.11. Wells and water wells.10   
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Drinking water 
There are two drinking water systems in the watershed. This water comes from surface water and is 

typically purchased by the communities (Table A.3).
11 

 

Table A.3. Water supply systems with records in U.S. EPA’s Safe Drinking Water Information System. 

System 

Type 
Water System ID 

Water System 

Name 
County Served 

Population 

Served 

Primary Water 

Source Type* 

Community IL1190350 Grantfork Madison 1,915 
Surface water 

purchased 

Community IL1190550 Highland Madison 10,919 Surface water 

*Water intake locations are unknown; some systems may withdraw water from outside the watershed. 

 

Soils 
A combination of physical, chemical, and biological variables such as topography, climate, drainage 

patterns, and vegetation have interacted over centuries to form the complex variety of soils found in the 

watershed. Data provided by the U.S. Department of Agriculture (USDA) Natural Resources Conservation 

Service (NRCS) were used to identify the soil types in the watershed. There are over 70 soil types 

present in the watershed, each of which has a designated hydrologic soil group, hydric soil category, and 

erodible soil category.  

 

Hydrologic soil groups 
Soils are classified by the NRCS into Hydrologic Soil Groups (HSGs) based on their infiltration and 

transmission (permeability) attributes. The ease with which certain soils drain water affects 

groundwater recharge as well as the type and location of suitable infiltration management measures 

(e.g., detention basins) at a given site. 

 

HSGs are classified into four primary categories, A, B, C, and D, and three dual classes, A/D, B/D, and 

C/D. The soil texture, drainage description, runoff potential, infiltration rate, and transmission rate of 

the four primary categories are identified in Table A.4. Sandy type A soils drain much better and allow 

more infiltration than clay type D soils, while types B and C lie in the middle. 

 

Soil type data was acquired from the USDA Soil Survey Geographic database (SSURGO) file. The SSURGO 

data for the project area included 74 soil types. The NRCS county level soil surveys contain definitions of 

the soil types and note the HSG of each soil type. This corresponding data was joined to the SSURGO 

map layer to create maps of the HSG categories of soils in the watershed. 

 

Soils in the Bond County portion of the watershed are comprised of nearly level, poorly drained soils 

with slowly permeable subsoils. They contain concentrations of iron and manganese oxide and are 

slightly to strongly acidic. Most soils in the Madison County portion have similar profiles to the soils in 

Bond County with nearly level poor draining soils. However, there is a portion of land surrounding 

Highland Silver Lake that are comprised of well drained moderately permeable soils on sloping land. 

Theses soils are strongly acidic. 
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Table A.4. The four primary HSGs and their texture, drainage description, runoff potential, infiltration rate, and 

transmission rate. 

HSG Soil Texture 
Drainage 

Description 

Runoff 

Potential 

Infiltration 

Rate 

Transmission 

Rate 

A 
Sand, Loamy Sand, or Sandy 

Loam 

Well to excessively 

drained 
Low High High 

B Silt Loam or Loam 
Moderately well to 

well drained 
Moderate Moderate Moderate 

C Sandy Clay Loam 
Somewhat poorly 

drained 
High Low Low 

D 

Clay Loam, Silty Clay Loam, 

Sandy Clay Loam, Silty Clay 

or Clay 

Poorly drained High Very Low Very low 

 

Soils in the watershed are generally poorly drained, with approximately 90% of the soils in Hydrologic 

Soil Groups C, C/D, and D. Hydrologic soil group C/D which drains somewhat poorly/poorly, is the most 

prevalent HSG in the watershed, covering 56% of its area (Figure A.12). Hydrologic soil group D, which 

drains poorly, is the next most prevalent HSG, covering approximately 30% of the watershed (Table A.5). 

HSG B is most common in the southern portion of the watershed; HSG B and B/D are most common in 

areas of higher elevation; and HSG B/D is commonly found in the streams. 

 
Table A.5. Hydrologic soil groups including acreage and percent of watershed. Unranked soil group      

areas include open water, miscellaneous water, urban land, or dumps. 

Hydrologic Soil Group Area (acres) Percent of watershed 

Unranked 734 2.37% 

A 1 0% 

B 1,753 5.65% 

B/D 623 2.01% 

C 1,398 4.51% 

C/D 17,264 55.65% 

D 9,249 29.82% 

Grand Total 31,022 100% 
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Figure A.12. Hydrologic Soil Groups in the watershed.  
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Hydric soil types 
Hydric soils are soils that are wet frequently enough to periodically produce anaerobic conditions. They 

generally form over poorly drained clay material associated with marshes and other wetlands. The 

locations and attributes of existing wetlands are discussed in the Land Use/Land Cover section. The 

species composition and growth of vegetation on hydric soils is distinct from non-hydric soils. Hydric 

soils not only indicate the presence of existing wetlands, but also of drained wetlands where restoration 

may be possible. 

 

Hydric soils were identified through the three NRCS county level soil surveys, which identify hydric soils 

by soil type. A hydric soil designation was then joined to the SSURGO map layer to identify the acreage 

and location of hydric soils in the watershed (Figure A.13). Thirty-eight soil types in the watershed were 

identified as hydric soils, covering a total area of 20,250 acres or 65% of the soils in the area (Table A.6). 

Soils in areas of water, urban land, and dumps were considered non-hydric.  

 
       Table A.6. Hydric soils by acreage and percentage. 

Hydric Soil Area (acres) Percent of Watershed (%) 

Non-Hydric Soils 10,074 32.46% 

Hydric Soils 20,250 65.24% 

Unranked 714 2.30% 

Grand Total 31,038 100% 

 

  



27  

Figure A.13. Hydric soils in the Highland Silver Lake watershed.  
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Highly erodible soils 
Over time, soils exhibit some degree of risk of erosion from water and wind. Certain soils are highly 

erodible due to a combination of natural and human-influenced factors. Some of the natural properties 

of soils that make them susceptible to erosion include low permeability (<0.6 in/hour), high silt content 

(soil particles that measure between 0.002 to 0.53 mm diameter), significant slope (>5%), and low water 

holding capacity. Human activities that affect soil erosion include agriculture, especially tillage 

operations; livestock grazing; urbanization; and construction. No single soil property determines 

whether a soil will erode. Rather, it is a combination of all properties interacting simultaneously. NRCS 

uses the Universal Soil Loss Equation (USLE) to calculate a potential average annual rate of sheet and rill 

erosion. The resulting value is divided by a predetermined soil loss tolerance level (T-level) to determine 

if a soil is highly erodible. Variables put into the USLE include rainfall, the degree to which a soil resists 

water erosion, slope length, and slope steepness to determine the potential average annual rate of 

sheet and rill erosion. The T-level represents the maximum annual rate of soil erosion that could occur 

without causing a decline in long- term productivity. 

 

The USA Soils Erodibility Factor was used as the primary reference for identifying highly erodible soils in 

the watershed. Highly erodible soils are present throughout the watershed (Figure A.14). The Soil 

Erodibility Factor ranges between 22 and 54, with a mean of 44. 27,240 acres (87.8% of the watershed) 

have an erodibility factor of 40 or higher (Table A.7).  

 

Table A.7. Soil erodibility by area and percentage in the watershed. 

 

Erodibility 

factor 

Area 

(acres) 

Percentage of 

watershed 

21 to 25 1 0% 

26 to 30 245 0.8% 

31 to 35 797 2.5% 

36 to 40 2,755 8.9% 

41 to 45 12,353 39.8% 

46 to 50 12,628 40.7% 

51 to 55 2,259 7.3% 

TOTAL 31,038 100% 
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Figure A.14. Erodibility of soils in the watershed.  
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Water table 
The depth of the water table is between 0 and 30 centimeters (0 - 11.8 inches) from the ground surface 

in 53% of the soils in the watershed (Table A.8 and Figure A.15.). The water table is closer to the surface 

at various locations in the northern half of the watershed. 

 
     Table A.8. Water table depth in the watershed. 

Depth of water table (cm) Percent of watershed (%) 

0-30  53.16% 

31-60  31.64% 

61-91 11.49% 

92-122 1.47% 

123-153 2.24% 

Total 100% 
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Figure A.15. Water table depth in the watershed.  
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Watershed Jurisdictions 
The Highland Silver Creek watershed is located in two counties, six townships, and four municipalities 

(Table A.9, Figure A.16, Figure A.17). 

 
Table A.9. County, municipal, unincorporated, and township jurisdictions within the watershed. 

Jurisdiction 
Area 

(acres) 

Area within 

watershed (acres) 

Percentage of 

watershed 

County (inclusive of municipalities) 1,271,568 31,038 100% 

Bond County 245,087 7,095 23% 

Madison County 474,065 23,943 77% 

Municipalities 5,835 1,792 5.77% 

Grantfork 195 195 0.63% 

Highland 4,861 1,547 4.98% 

New Douglas 683 10 >0.05% 

Old Ripley 97 40 0.13% 

Townships 136,804 31,038 100% 

Burgess 23,863 65 0.003% 

Leef 22,773 18,972 61.2% 

Marine 22,734 188 0.7% 

New Douglas 20,618 2,687 8.7% 

Old Ripley 23,971 3,391 10.9% 

Saline 22,845 5,735 18.5% 
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Figure A.16. Municipalities in the Highland Silver Lake watershed. 
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Figure A.17. Townships in the Highland Silver Lake watershed.  
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Jurisdictional roles 
Several government entities at federal, state, and local levels have jurisdiction over watershed 

protection. 

 

Federal and State Entities 

The U.S. Army Corps of Engineers (USACE) regulates wetlands through Section 404 of the Clean Water 

Act. Buffers or wetland mitigation are commonly required for developments that impact wetlands.  

USACE also regulates land development affecting water resources (i.e., rivers, streams, lakes, wetlands, 

and floodplains) when “Waters of the U.S.” are involved, a category that includes any wetland or 

stream/river that is hydrologically connected to navigable waters. Counties also regulate wetlands and 

other aspects of stormwater management through Stormwater Ordinances.12 The USACE also issues 

permits for the construction of dams and in-lake structures. 

 

Illinois Department of Natural Resources (IDNR) play a critical role in protecting high-quality habitat and 

threatened and endangered species, often on land that contains wetlands, lakes, ponds, and streams. 

The IDNR has regulatory authority for monitoring the status of the fisheries in Silver Lake as well as 

stocking a variety of species including largemouth bass and sauger. The IDNR and the Office of Water 

Resources issues permits for the construction, maintenance and operation of new dams and the 

modification, operation, and maintenance of existing dams.  

 

The Federal Emergency Management Agency (FEMA) operates the National Flood Insurance Program 

(NFIP) and is able to coordinate the response to a disaster that overwhelms state and local 

governments. The agency is able to provide funds and training towards activities such as flood 

mitigation and preparedness. They also review and approve Emergency Action Plans which identify 

incidents that can lead to potential emergency conditions at a dam, identifies the areas that can be 

affected by failure of a dam, and specifies actions to be followed to minimize damage and loss of life in 

the event of a failure.  

 

The IEPA Bureau of Water regulates wastewater and stormwater discharges to streams, rivers, and lakes 

through the National Pollutant Discharge Elimination System (NPDES). NPDES Phase I Stormwater 

Program applies to large and medium-sized Municipal Separate Storm Sewer Systems (MS4), several 

industrial categories, and construction sites hydrologically disturbing five acres of land or more. The 

NPDES Phase II Program covers additional MS4 categories, additional industrial coverage, and 

construction sites hydrologically disturbing more than one acre of land. Under the NPDES Phase II 

Program, all municipalities with small, medium, and large MS4 are required to complete a series of 

BMPs and measure goals for six minimum control measures, including public education and 

participation, illicit discharge detention, construction site runoff control, and pollution prevention. 13 

 

For construction sites over one acre in size, which are covered by the NPDES Phase II Program, the 

developer or owner must comply with all requirements including developing a Stormwater Pollution 

Prevention Plan (SWPPP) that shows how the site will be protected to control erosion and 

sedimentation. There is only one NPDES permit issued by Illinois in Highland Silver Lake watershed for 

stormwater discharges to MS4.12 

  

The county Soil and Water Conservation Districts (SWCDs), under NRCS, influence watershed protection 

through soil and sediment control and pre and post-development site inspections. They also provide 

technical assistance to regulatory agencies and the public. 
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Local Government 

Watershed protection in Madison and Bond counties is primarily the responsibility of county and 

municipal-level government. County boards oversee decisions made by county governments and have 

the power to adopt, override, and alter policies and regulations. County departments—especially those 

with functions of planning, zoning, and development—help shape the policies enacted in the 

unincorporated areas. The City of Highland has been proactive in protecting and enhancing the health of 

the watershed through funding watershed plans, assisting with the adoption of agricultural best 

management practices, and installing best management practices on their property. 

 

The City of Highland is responsible for the health of Highland Silver Lake, which provides drinking water 

to the City of Highland and Village of Grantfork. Highland requires permits for any development activity 

surrounding the lake and have completed future land use maps to ensure future developments will not 

negatively impact the lake’s health. Highland also owns substantial portions of the land immediately 

surrounding the lake including Silver Lake Park. To protect this resource, Highland has provided funding 

to complete numerous studies to determine the health of the lake and potential issues that are affecting 

its health. They have also installed best management practices such as shoreline protection and wetland 

creation on their property to protect the health of the lake while also providing educational 

opportunities to landowners and other government officials for how to fund and installed practices.  

 

The Madison County Planning and Development department regulates land development in 

unincorporated Madison County. Madison County enforces floodplain development regulations in its 

Zoning Ordinance, construction and fill activities in its Fill Ordinance, future development in its Land Use 

Plan, regulations on new housing subdivisions in its Subdivision Ordinance, and stormwater 

management regulations in its Stormwater Ordinance. Madison County is also a member of the NFIP. 

Madison County’s Stormwater Ordinance  regulates development activities that alter stormwater flows 

and enables the county to comply with NPDES regulations. The ordinance requires several types of 

development activity proposed in the unincorporated area of the county to obtain a permit, including 

any land disturbing activity if the activity is within 25 feet of a river, lake, pond, stream, sinkhole, or 

wetland.  

 

Madison County is among the Illinois counties with increased authority over stormwater management. 

The State of Illinois Counties Code (55 ILCS 5/) gives counties the authority to adopt and enforce 

floodplain regulations that apply to all buildings, structures, construction, excavation, and fill in the 

floodplain. The Counties Code also allows “management and mitigation of the effects of urbanization on 

stormwater drainage” in Madison County and eight other counties (55/ILCS 5/5-1062.2).  

 

(55/ILCS 5/5-1062.2) Stormwater management. … The purpose of this Section shall be achieved by: 

 

(1) Consolidating the existing stormwater management framework into a united, countywide 

structure. 

(2) Setting minimum standards for floodplain and stormwater management. 

(3) Preparing a countywide plan for the management of natural and man-made 

drainageways. The countywide plan may incorporate watershed plans. 

 

This section also allows the establishment of a stormwater management planning committee, whose 

principal duties “shall be to develop a stormwater management plan for presentation to and approval 

by the county board, and to direct the plan's implementation and revision.” Stormwater plans created 

by these counties must be reviewed by the IDNR Office of Water Resources and can include elements 
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such as rules for floodplain and stormwater management, fees or taxes from new development, and 

incentives for using green infrastructure and other approved drainage structures. Illinois municipalities 

also have the authority to adopt stormwater plans (65 ILCS/ Art 11 precDiv 110 – Flood Control and 

Drainage).  

 

 

Stakeholder Outreach to Municipalities 

The planning team met with more than 20 individuals from governmental, non-governmental 

organizations, and landowners between December 2020 and September 2021. Municipalities were 

asked about any issues with erosion, siltation, and water quality as well any locations of flooding. 

Landowners were also met during the implementation of the Illinois EPA 319 Grant Project from 

November 2018- September 2021.  

 

Erosion 

Erosion is one of the main issue occurring throughout the watershed. All of the landowners and 

producers reported some degree of rill or gully erosion in their agricultural fields. Roadside ditch erosion 

on rural roads is also prevalent throughout the watershed with ditch erosion causing loss of valuable 

agricultural land. Streambank and channel erosion is also a common issue with several agricultural 

producers reporting areas of severe erosion causing stability issues. 

 

Siltation and Sedimentation 

Highland Silver Lake has an extensive history of excess sedimentation and siltation. The City of Highland 

and Village of Grantfork use the lake as a drinking water source and the continued sedimentation is 

concerning for the future of their drinking water. The sedimentation also is inhibiting access to the 

northern portion of the lake reducing recreational activities. 

 

Drinking water supply 

The City of Highland and Village of Grantfork maintain municipal drinking water systems with surface 

water purchased and retrieved from Highland Silver Lake. There are also numerous private drinking 

water wells within the watershed. 

 

Wastewater treatment 

The City of Highland provides municipal wastewater treatment for residents in the municipal boundary 

that treats on average 1.1 million gallons of water.   

 

Private sewage systems, such as septic systems, are present within municipal boundaries as well as in 

unincorporated areas. Municipalities interviewed noted that private sewer failures have occurred. None 

reported having combined sewers.  

 

Flooding 

Flooding issues were not a concern for the majority of the stakeholders the watershed planning team 

met with. One stakeholder mentioned their driveway located near the northern portion of Highland 

Silver Lake experienced flooding once of the past 5 years as a result of debris blocking a drainage path. 
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Demographics 
Population 
 

Madison County is the most populous of the two project counties, with more than 269,282 people as of 

the last census in 2010. Bond County had a population of 17,768. For 2020, the U.S. Census Bureau 

estimated both Madison and Bond Counties experienced a population loss of 2.4% and 7.6% 

respectively. 

 

Of the municipalities represented within the project area, Highland has the largest population, with 

9,919 people as of the 2010 Census and projected population of 9,834 in 2020. Grantfork, New Douglas, 

and Old Ripley are all small villages in the watershed with less than 400 people in their boundaries. The 

approximate population living in municipalities in the watershed is 3,517 (Table A.10). 

 

Utilizing the Illinois Census Block data released in 2021, the approximate population of the watershed in 

2020 is 2,300 residents. 

 
Table A.10. Population of the municipalities represented in the project area from the 2010 Census, official 2020 

population estimate, and approximate population in each municipality living in the watershed. 

Municipality 
Population 

(2010 Census) 

Population 

(2020 Estimate) 

Grantfork 337 343 

Highland 9,919 9,834 

New Douglas 319 307 

Old Ripley 108 91 

Total 10,683 10,575 

 

Most of the Highland Silver Lake watershed has a population density of 100 people or less per square 

mile. The only area with a high population density is in the southernmost tip of the watershed in the City 

of Highland with a population density between 101 and 1000 people per square mile. (Figure A.18). 
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Figure A.18. Population density (2020) by Census block group. 
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Population Change 
Recent population change in the two counties from 2000 to 2010 was 3.9% in Madison County and 

0.77% in Bond County. 

 

Both Madison County and Bond County have decreased in population from 2010 to 2019; Madison 

County’s population decreased by 2.3% and Bond County decreased 7.6%.  

 
Table A.11. Population of the counties represented in the project area from the 2000 and 2010 Censuses, with 

official 2019 population estimates.13  

Total 

Population 

2000 

Census 

2010 

Census 

2019 

Estimate 

2025 

Forecast 

Change from 

2015-2025 

(# of people) 

Percent 

Change from 

2015-2025 

Bond Co. 17,633 17,768 16,426 16,041 -205 -1.25% 

Madison Co. 259,204 269,282 262,966 272,987 6,993 2.6% 

 

Five-year population growth estimates show varying population growth between 2020 and 2025 in the 

watershed (Figure A.19). The majority of the watershed experienced zero percent or negative 

population growth. 
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Figure A.19. Projected population growth in the watershed 2020-2025. 
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Median Income 
Median income can be an indicator of financial ability to make improvements to property, such as 

improved septic systems. From 2015 to 2019, the median household income in Madison County was 

$60,738 and Bond County was $57,289.14 

 

The Village of Grantfork has the highest median household income in the watershed with $74,286 per 

household from 2015 to 2019. Grantfork is also the municipality with the lowest proportion of people 

with income below the poverty level. 

 

The municipality with the lowest median household income from 2015 to 2019 is New Douglas. New 

Douglas also had the highest percentage of people with income below the poverty level during that 

time. Old Ripley did not have data for this time frame. 

 

Table A.12. Median household income and poverty in the municipalities and counties in the project area. 

Municipality/County 
Median Household Income 

(in 2019 dollars), 2015-2019 
Persons in poverty, percent* 

Grantfork $74,286 6.7% 

Highland $59,922 9.6% 

New Douglas $51,458 15.5% 

Old Ripley --  -- 

Bond County $57,289 13.0% 

Madison County $60,738 10.9% 
 

   *Data not available for all locations (marked --- where applicable) 

Figure A.20. shows the median household income in 2020 by Census tract in the watershed area. The 

majority of the watershed has a median income between $48,600 and $84,800 with a small portion 

near Grantfork earning between $84,800 and $121,000. 
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Figure A.20. 2020 median household income by Census tract. 
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Employment 
Employment can be an indicator of future growth and development in an area. Bond County had zero 

percent change in employed adults between 2010 and 2019 (Table A.13). In 2015-2019, the industry 

sector with the largest number of jobs was “manufacturing” (889 jobs), followed by “farming” (588 

jobs). The approximate number of jobs remained steady in almost all other industry sectors. 

 

Madison County experienced a 4.1% increase in the number of employed civilians ages 16 and older, 

between 2010 and 2019. Between 2015 and 2019, “government” employed the most people (16,960 

jobs) followed closely by “retail trade” (15,188 jobs). The approximate number of jobs remained 

relatively steady in several industry market sectors between 2010 and 2019, including “forestry, fishing 

and related,” “mining, quarry, oil, and gas” “utilities,” “construction,” “information,” “education,” 

“healthcare,” among others. 
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Table A.13. Averages of the workforce working in non-services, services, and government sectors from 2010 to 2014 

and 2015 to 2019 and percentage change in that time.15 

Subject Bond County Madison County 

2010-2014 

Five-Year 

Average 

2015-2019 

Five-Year 

Average 

2010-2014 

Five-Year 

Average 

2015-2019 

Five-Year 

Average 

Civilian employed population 16 years and over 7,224 7,223 126,117 131,455 

Farming 623 588 1,246 1,158 

Forestry, fishing, and related (D) (D) 172 155 

Mining, quarry, and oil and gas 20 23 511 416 

Utilities (D) (D) 427 461 

Construction 368 332 7,233 7,619 

Manufacturing 755 889 12,354 10,870 

Wholesale Trade 478 525 3,559 4,572 

Retail Trade 537 546 14,797 15,188 

Transportation and Warehousing (D) (D) 6,844 10,456 

Information 106 109 961 913 

Finance and Insurance 227 242 6,483 5,916 

Real Estate 174 192 3,849 4,131 

Professional, Scientific, Technical Services 186 174 5,921 6,137 

Management of Companies (D) (D) 728 697 

Administrative (D) (D) 5,322 5,686 

Educational Services (D) (D) 1,461 1,533 

Health Care (D) (D) 14,921 14,771 

Arts, Entertainment, Recreation 109 94 3,037 3,176 

Accommodation and Food Services 345 355 10,468 11,661 

Other Services (except government) 463 468 8,598 8,978 

Government 1,138 1,079 17,221 16,960 

Percent change 0% 4.1% 

 

 

(D) = Not shown to avoid disclosure of confidential information 
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Home Values 
Home values are an indication of a location’s desirability, the income of community residents, and the 

tax base local governments have to support themselves and their activities, among other things. 

Changes in home values over time can show movement from a buyer’s to a seller’s market, or vice 

versa. 

 

According to data from housing website Zillow.com, the average median home price in the project zip 

code, 62249, is $184,541 (Table A.14). Grantfork and Highland have experienced an increase in home 

values over in 2020 while New Douglas experience a decrease.16 The 62249 zip code is also forecasted to 

have 7.6% increase in home values in 2021. 

 

Table A.14. Home values and change in home values from December 2019 to December 2020. 

Community 

Median home 

value (as of 

12/20) 

Change in home 

values 12/19 to 

12/20 

Grantfork $125,563 6.3% 

Highland $185,030 7.6% 

New Douglas $64,231 -6.8% 

Old Ripley - - 

Bond Co. $108,238 2.1% 

Madison Co. $135,847 6.5% 
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Figure A.21. 2020 median home values in the watershed, based on total owner-occupied units, by Census tract.  
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Owner-Occupied Housing 
Homeownership rates can indicate transience or financial stability in a population. The U.S. Census 

Bureau defines the homeownership rate as the percentage of homes that are occupied by the owner 

and presents homeownership data for states and major metropolitan areas. In both St. Louis, Missouri 

and across southern Illinois, homeownership rates have declined since housing market collapse of the 

mid-2000s and the tendency for the millennial generation to rent homes instead of purchasing. 

 

Owner-occupied housing rates are 71% for Madison County and 78% for Bond County, which is higher 

than the national average of 65% and the St. Louis Metropolitan Area average of 69%. The 

homeownership rate for Highland is lower than the Madison County average at 65% while the majority 

of the watershed is above 78%. (Figure A.22). 
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Figure A.22. Percent of housing that was owner-occupied in 202 in the watershed by Census block group. 
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Land Use/Land Cover 
Land use/land cover data for the watershed was collected from the 2011 National Land Cover Database 

(NLCD). Cultivated Crop is the most common land cover in the watershed at 22,691 acres or 73% (Table 

A. 15, Figure A.23). Other common land cover includes pasture/hay (3,196 acres, 10%), deciduous forest 

(2,324, 7.5%), and developed, open space (1,496, 5%). Deciduous forests are concentrated around 

Highland Silver Lake. 

 
Table A.15. 2019 land cover classifications and acreage.17  
 

Land Cover Description 
Area 

(acres) 

Percent of 

watershed 

(%) 

Cultivated Crop 

Areas used for the production of annual crops, such as corn and soybeans. 

Crop vegetation accounts for greater than 20% of total vegetation. Includes 

all land being actively tilled. 

22,691 73.1% 

Pasture/Hay 

Areas of grasses, legumes, or grass-legume mixtures planted for livestock 

grazing or the production of seed of hay crops, typically on a perennial cycle. 

Pasture/hay vegetation accounts for >20% of total vegetation. 

3,196 10.3% 

Deciduous Forest 

Areas dominated by trees generally greater than five meters tall, and greater 

than 20% of total vegetation cover. More than 75% of tree species shed 

foliage with seasonal change. 

2,324 7.5% 

Developed, Open 

Space 

Areas with a mixture of some constructed materials, but mostly vegetation 

in the form of lawn grasses. Impervious surfaces cover <20% area. These 

areas most commonly include large-lot single-family housing units, parks, 

golf courses, and vegetation planted in developed settings for recreation, 

erosion control, or aesthetic purposes. 

1,496 4.8% 

Open Water Areas of open water, generally with<25% of vegetation or soil. 672 2.2% 

Developed, Low 

Intensity 

Areas with a mixture of constructed materials and vegetation (e.g., single-

family houses). Impervious surfaces cover 20-40% of the area. 
538 1.7% 

Developed, Medium 

Intensity 

Areas with a mixture of constructed materials and vegetation (e.g., single-

family houses). Impervious surfaces cover 50-79% of the area. 
77 0.2% 

Grassland/Herbaceous 

Areas dominated by gramanoid or herbaceous vegetation, generally >80% of 

total vegetation. These areas are not subject to intensive management such 

as tilling, but can be utilized for grazing. 

17 0.05% 

Evergreen Forest 

Areas dominated by trees generally greater than five meters tall, and greater 

than 20% of total vegetation cover. More than 75 percent of the tree species 

maintain their leaves all year. Canopy is never without green foliage. 

13 0.04% 

Developed, High 

Intensity 

Highly developed areas where people reside or work in high numbers (e.g., 

apartment complexes, row houses, commercial/industrial). Impervious 

surfaces cover 80-100% of the area. 

6 0.02% 

Barren Land 

Areas of bedrock, desert pavement, scarps, and other accumulations of 

earthen material. Generally, vegetation accounts for less than 15% of total 

cover. 

5 0.02% 

Emergent Herbaceous 

Wetlands 

Areas where perennial herbaceous vegetation accounts for >80% of 

vegetative cover and the soil or substrate is periodically saturated with or 

covered with water. 

2 0.01% 
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Figure A.23. Land cover (2019) in the watershed. 
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Forest 
Forest covers approximately 7.5% of the watershed. Forests are primarily surrounding Highland Silver 

Lake. Mixed, deciduous forest in the watershed contains a wide variety of tree species.  

 

Davey Resource Group conducted an analysis of tree cover in Madison County in 2018 as part of a U.S. 

Urban Forestry grant with HeartLands Conservancy. This analysis included an assessment of "priority 

planting locations" created in GIS by taking all grass/open space and bare ground areas and combining 

them into one dataset. Non-feasible planting areas such as agricultural fields, recreational fields, major 

utility corridors, airports, etc. were removed from consideration. The remaining planting space was 

ranked into five classes ranging from ‘very low’ to ‘very high’ planting priority. The ranking criteria used 

included proximity to hardscape, canopy fragmentation, slope soil permeability, and soil erosion factor 

(K-factor). In the Madison County portion of the Highland Silver Lake watershed, there were 157 acres of 

‘very high’, 116 acres of ‘high’, and 4,636 acres of ‘moderate’ priority planting areas.18 

 

Wetlands 
Historically, Illinois lost 90% of its wetlands between the 1780s and 1980s, primarily because of farmland 

being drained for agriculture. The National Wetlands Inventory (NWI) represents the current extent, 

approximate location, and type of wetlands in the United States as determined using aerial imagery. A 

shapefile of the NWI wetlands in the Highland Silver Lake watershed was downloaded from the U.S. Fish 

and Wildlife Service’s online Wetlands Mapper in February 2021. The data downloaded was last updated 

on October, 2020.19 Table A.16 provides the area of each type of wetland category present in the 

watershed. Figure A.24 shows the location of the wetlands in the watershed. 

 

According to the NWI, approximately 469 acres of the Highland Silver Lake watershed are wetlands. This 

is a much higher value than the 19 acres of wetlands identified by the National Land Cover Dataset 

(NLCD). Riverine is the most prevalent wetland type in the watershed. Freshwater forested/shrub and 

freshwater pond wetlands are the second- and third-most prevalent wetland types. Field checks are 

needed to more accurately assess the extent of wetlands in the watershed and support the general 

inventory provided by the NWI.   

 

Table A.16. Wetland types and area in acres in the Highland Silver Lake watershed, as identified from 

NWI data current as of October 2020. 21 

 

Wetland Type 

Area 

(acres) 

Freshwater Forested/Shrub Wetland 134 

Riverine 219 

Freshwater Pond 95 

Freshwater Emergent Wetland 21 

Total 469 

 

 

In future, the watershed may be covered by NWIPlus, an enhanced National Wetlands Inventory 

database that includes attributes related to ecological functions. These functions include surface water 

detention, streamflow maintenance, sediment and particulate retention, carbon sequestration, 

shoreline stabilization, and provision of fish and shellfish habitat. 
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Figure A.24. Wetlands in the watershed identified in the National Wetlands Inventory (2020).
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Ecological Significance 

The Missouri Resource Assessment Partnership (MoRAP) and the East-West Gateway Council of 

Governments (EWG) created an ecological significance GIS data layer for EWG’s eight-county planning 

region in 2010. The attribute variables important to ecological significance included the results of 

existing aquatic conservation assessments, vegetation type, vegetation patch size, natural diversity, 

occurrence of rare species, and land ownership (public/private). Eight tiers of importance were 

identified from high to low ecological significance.20 

 

The Madison County portion of Highland Silver Lake watershed was assessed for ecological significance 

(Figure A.25). There are few ecologically significant areas in the watershed, within the area just north of 

Highland Silver Lake. The majority of ecologically significant areas can be found along Silver Creek and 

Little Silver Creek. 
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Figure A.25. Areas of ecological significance in Madison County within Highland Silver Lake watershed.  
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Threatened and Endangered Species 
Four animal and plant species, which are federally listed as threatened, endangered or proposed as 

threatened, may be present in the study area. The species most likely to be present include the 

Northern Long-eared Bat, the Indiana Bat, the Decurrent False Aster, and the Eastern Prairie Fringed 

Orchid (Table A.17). 

 

Table A.17. Threatened and endangered species listed by USFWS as n the Highland Silver Lake watershed.21  

Species Status Range Habitat 

Mammals 

Indiana Bat 

(Myotis sodalis) 

Endangered Potential habitat 

statewide; Known 

occurrences in 28 

counties in Illinois, 

including Madison and 

Bond 

Caves, mines (hibernacula); 

small stream corridors with 

well-developed riparian 

woods; upland forests 

(foraging).  

Northern Long-eared Bat 

(Myotis septentrionalis) 

Threatened Statewide Hibernate in caves and 

mines – swarming in 

surrounding wooded areas 

in autumn; Roosts and 

forages in upland forests 

and woods 

Plants 

Decurrent False Aster 

(Boltonia decurrens) 

Threatened 20 counties in Illinois, 

including Madison 

Disturbed alluvial soils 

Eastern Prairie Fringed 

Orchid 

(Platanthera leucophaea) 

Threatened 82 counties in Illinois, 

including Madison and 

Bond 

Mesic to wet prairies 
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Forty animal and plant species found previously in Bond and Madison counties are listed as threatened 

and endangered by the State of Illinois, as of December, 2020 (Table A.18). 

Table A.18. Illinois Threatened and Endangered Species in Bond and Madison counties.22 

Species 
Listed state 

status 
County 

# of 

occurrences 

Last Observed  

(Year-month-day) 

Mammals 

Northern Long-eared Myotis 

(Myotis septentrionalis) 
Threatened 

Bond 1 1986-07-21 

Madison 1 2016-02-02 

Indiana Bat (Motis sodalist) Endangered 
Bond 1 1987-07-08 

Madison 1 2015-02-11 

Birds 

Little Blue Heron (Egretta 

caerulea) 
Endangered Madison 2 2016-07-18 

Common Gallinule (Gallinula 

galeata) 
Endangered Madison 2 2009-07-20 

Loggerhead Shrike (lanius 

ludovicianus) 
Endangered Bond 1 1998-07-15 

Least Bittern (Ixobrychus exilis) Threatened  Madison 2 2015-06-25 

Yellow-crowned Night-Heron 

(Nyctanassa violacea) 
Endangered Madison 1 2019-06-30 

Black-crowned Night-Heron 

(Nycticorax nycticorax) 
Endangered 

Madison 1 1992-05-27 

Bond 1 1990 

Yellow-headed Blackbird 

(Xanthocephalus xanthocephalus) 
Endangered Madison 1 1993-07-23 

Fish 

Lake Sturgeon (Acipenser 

fulvescens) 
Endangered Madison 2 2015-05-04 

Western Sand Darter 

(Ammocrypta clarum) 
Endangered Madison 1 1994-09-16 

Bigeye Shiner (Notropis boops) Endangered Madison 1 1969-05-31 

Pallid Sturgeon (Scaphirhynchus 

albus) 
Endangered Madison 2 2015-05-06 

Amphibians 

Illinois Chorus Frog (Pseudacris 

illinoensis) 
Threatened Madison 1 2020-03-09 
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Table A.18 continued. Illinois Threatened and Endangered Species in Bond and Madison counties.23 

 

Species 
Listed state 

status 
County 

# of 

occurrences 

Last Observed  

(Year-month-day) 

Reptiles 

Timber Rattlesnake (Crotalus 

horridus) 
Threatened Madison 1 1998-09-28 

Eastern Massasauga (Sistrurus 

catenatus) 
Endangered 

Madison 1 2001-05-12 

Bond 1 2020-10-12 

Ornate Box Turtle (Terrapene 

ornate) 
Threatened 

Bond 2 2012-10-17 

Madison 2 2012-05-24 

Lined Snake (Tropidoclonion 

lineatum) 
Threatened Madison 1 1965-04-18 

Mussels 

Spectaclecase (Cumberlandia 

monodonta) 
Endangered Madison 1 2008-12-04 

Butterfly (Ellipsaria lineolata) Threatened Madison 3 2014-06-16 

Ebonyshell (Fusconaia ebena) Endangered Madison 1 1991-06-15 

Monkeyface (quadrula 

metanevra) 
Threatened Madison 1 1989-06-07 

Plants 

Decurrent False Aster (Boltonia 

decurrens) 
Threatened Madison 2 2018-09-19 

Blue Hearts (Buchnera 

americana) 
Threatened Madison 1 1993-08-08 

Prairie Rose Gentian (Sabatia 

campestris) 
Endangered Bond 2 2002-07-24 

Royal Catchfly (Silene regia) Endangered Madison 2 2018-07-10 

Spring Ladies’ Tresses (Spiranthes 

vernalis) 
Endangered 

Madison 1 2018-07-10 

Bond 1 2014-07-09 

Prairie Spiderwort (Tradescantia 

bracteata) 
Endangered Madison 1 2002-11-13 
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Fish 
The IDNR performs fish surveys approximately every two years in Silver Lake. In 2018 and 2020, the 

surveys reported the following fish were present in the lake: largemouth bass, bluegill, bluegill/green 

sunfish hybrid, black crappie, redear sunfish, white crappie, gizzard shad, channel catfish, common carp, 

sauger, flathead catfish, golden shiner, green sunfish, spotted gar, warmouth, yellow bullhead, and 

yellow bass. The 2018 report stated largemouth were having an unexpected decline while bluegill, 

redear sunfish, white crappie, gizzard shad, channel catfish, common carp, and sauger were all in good 

condition. The IDNR has historically stocked the lake with largemouth bass and sauger. In 2020, the City 

of Highland with the assistance of Illinois EPA 319(h) grant funding constructed a fish rearing pond to 

allow minnows to be raised in the pond and released into Silver Lake. The IDNR will provide the 

minnows and track the growth of the fish before release, allowing for a more sustainable fish stocking 

process. 

 

The INHS Fish Collection database keeps records of crustaceans sampled in Illinois. Fish were sampled at 

one location in the Highland Silver Lake watershed in 1972. The sample was taken on Little Silver Creek 

near the Village of Old Ripley. Five species and 45 individuals were collected during the survey. These 

five species include: orangespotted sunfish, golden shiner, black bullhead, blackstripe topminnow, and 

green sunfish. 

 

Crustaceans 
The INHS Crustacean Collection database keeps records of crustaceans sampled in Illinois. Crustaceans 

were sampled at one location in the Highland Silver Lake watershed in 1972. This was the same location 

as the fish survey. One Northern Crayfish was found during this survey. 25  

 

Mussels 
The INHS Mussel Collection database keeps records of mussels sampled in Illinois. Mussels were 

sampled at one location in the Highland Silver Lake watershed. Sampling occurred in 1992 and 1998. 

Two species were found, Asian clam (invasive) and pondmussel, and five individuals were collected.26  

 

Livestock and Domestic Animals 
Animal (livestock) data is available from the USDA 2017 Agricultural Census database at the county level 

(Table A.19).24 The watershed has no Concentrated Animal Feeding Operations (CAFOs) with a NPDES 

permit, according to the IEPA data layer in the Resource Management Mapping Service (RMMS).25 

Fourteen percent (10%) of the watershed land use is hay/pasture, according to the NLCD. If the 

proportions of each county in the watershed area are applied to the county-wide livestock numbers, 

there may be approximately 1,758 livestock animals in the watershed (Table A.19). 

 

Animal agriculture is a source of nitrogen, phosphorus, pharmaceutical compounds including hormones, 

and fecal bacteria such as E. coli to surface water and groundwater. Manure, or animal waste, can reach 

surface and ground water systems through surface runoff or infiltration. Different animals produce 

manure with differing nitrogen and phosphorus concentrations. Following best management practices 

to manage manure storage and treatment is important for limiting nutrient pollution from livestock 

operations. No data was found on how many farms are implementing best management practices for 

manure in the watershed. 
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Table A.19. Livestock in Bond and Madison counties, from the 2017 Agricultural Census,26 and estimates of farms 

and numbers of animals in the watershed, based on the percentage of the counties in the watershed. 

 

Livestock Number of farms and number of animals by county 

Percentage 

of county 

in the 

watershed 

Approximate 

number of 

farms in 

watershed 

Approximate 

number of 

animals in 

watershed 

Cattle 

and 

calves 

181 farms, 9,303 head (Bond County, 2017) 3% 5 279 

298 farms, 14,441 head (Madison County, 2017) 5% 15 722 

Total   20 1,001  

Hogs and 

pigs 

26 farms, 2,216 head (Bond County, 2017) 3% 1 66 

25 farms, 10,879 head (Madison County, 2017) 5% 1 544  

Total   2 610  

Sheep 

and 

lambs 

35 farms, 883 head (Bond County, 2017) 3% 1 26 

30 farms, 485 head (Madison County, 2017) 5% 2 24 

Total   3 50  

Goats 

34 farms, 457 head (Bond County, 2017) 3% 1 14 

29 farms, 502 head (Madison County, 2017) 5% 1 25 

Total   2 39  

Equine 

70 farms, 285 head (Bond County, 2017) 3% 2 9 

117 farms, 983 head (Madison County, 2017) 5% 6 49 

Total   8 58  

Poultry 

53 farms (Bond County, 2017) 3% 2   

69 farms (Madison County, 2017) 5% 3   

Total   5   

Total 1,758 

 

Agricultural Land Use/Land Cover 
Illinois, and the Highland Silver Lake watershed, lie at the heart of the “Corn Belt.” The area’s gentle 

topography, moderate, wet climate, and location support agricultural success. Furthermore, the thick 

layer of loess on uplands in the watershed provides abundant farmland. Besides mineral content, much 

of the soils’ richness comes from layers of organic matter from the area’s historic vegetation, forest, and 

tallgrass prairie. Because of intensive row crop agriculture, most of the original topsoil has been lost to 

erosion. It is common in many crop fields to find that 50% to 90% of the original topsoil layer is gone, 

and farmers are increasingly farming the heavier clay subsoils. The resulting delivery of sediment to 

Highland Silver Lake is an ongoing water quality problem.  

  

The watershed has 25,887 acres (83%) in agricultural use, of which 89% is used for cultivated crops and 

11% is used for grassland/pasture. Corn and soybeans are grown extensively. Alfalfa, winter wheat, and 

other crops are also grown (Figure A.26). The average farm size in the two counties is 287 acres.  
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Table A.20. Data about agriculture in Bond and Madison counties from the 2017 Agricultural Census.27 

 Bond Madison 

Farms (number) 637 1,079 

Land in farms (acres) 172,840 318,770 

Average size of farms (acres) 271 295 

Total cropland (acres) 149,841 287,787 

Irrigated land (acres) 36 503 

Average market value of agricultural 

products sold per farm (dollars) 
$133,047 $161,912  

Net cash farm income of operation (average 

per farm) (dollars) 
$44,308 $40,236 

Farms harvesting corn for grain 220 457 

Acres farmed for corn for grain 52,929 121,675 

Farms with hired farm labor 138 224 

Number of hired farm labor workers 407 800 

Farms  enrolled in Conservation Reserve, 

Wetlands Reserve, Farmable Wetlands, or 

Conservation Reserve Enhancement 

Programs 

210 158 

Land enrolled in Conservation Reserve, 

Wetlands Reserve, Farmable Wetlands, or 

Conservation Reserve Enhancement 

Programs (acres) 

5,822 4,791 

 

The pressures of urbanization have led to encroachment on/conversion of farmland in Illinois over time. 

There are fewer farms and fewer acres in agricultural production in the state than at any time since the 

1982 USDA’s Agricultural Census. Between 2007 and 2017, land in farms in Bond and Madison Counties 

has reduced from 537,696 acres to 491,610 acres, an 8.6% reduction in acreage. They have also 

experienced a 9.8% decrease in farms in that time frame.  
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Figure A.26. Cropland types in the watershed. 
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Open space 
There are six areas of open space covering 1,559 acres (5% of the watershed) in Madison County, as 

identified in 2009 by the East-West Gateway Council of Governments (Figure A.27). These open spaces 

include Highland Silver Lake, recreation areas and athletic fields, rest areas, and a glider club. 

 

Mining 
According to the ISGS tool ILMINES, the watershed does not have active or closed underground-mined 

areas. 

 

Transportation infrastructure 
Interstate 70 runs through the southern half of the watershed across Highland Silver Lake. Illinois State 

Route 140 runs east to west in the northern portion of the watershed and Route 160 runs north and 

south through the middle. One railroad line crosses through the watershed in the northern most section 

of the watershed. There is also one airfield, Hammock Field, and one glider club, Silver Creek Glider 

Club, with grass runways. 
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Figure A.27. Open space in the watershed, as identified by East-West Gateway Council of Governments.28 Map 

layer only has data for Madison County in the watershed. 
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Figure A.28.Transportation infrastructure. 
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Impervious cover 
Impervious cover is the surfaces of an urban landscape that prevent infiltration of precipitation and 

runoff into the ground. Imperviousness is a useful indicator of the impacts of urban land use/land cover 

on water quality, hydrology, and flooding. Runoff over impervious surfaces warms the water and collects 

pollutants, causing the receiving stream to experience a shift in plant, macro invertebrate, and fish 

communities. In this type of environment, sensitive species can no longer thrive, and pollution-tolerant 

species begin to dominate. Higher impervious cover also translates to greater runoff volumes, resulting 

in changes to stream hydrology. 

 

The NLCD Percent Developed Impervious Surface file provides nationally consistent estimates of the 

amount of man-made impervious surfaces present over a given area. The values are derived from 

Landsat satellite imagery, using classification and regression tree analysis. Values range from zero to 100 

percent, indicating the degree to which the area is covered by impervious features. 

 

In the Highland Silver Lake watershed, 93% does not have any impervious surfaces and only 1.5% has 

more than 25% impervious surface (Figure A.29). The watershed’s impervious surfaces come from roads 

throughout the watershed and in and around the municipalities (Table A.23). 
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Figure A.29. Existing impervious cover in the watershed.
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Watershed Drainage 
Stream Delineation 
The stream reaches used in assessing stream conditions are from the NHD. A reach is a continuous piece 

of surface water with similar hydrologic characteristics. The NHD catalogs stream reaches, giving each 

reach a unique 14-digit Reach Code. The first eight digits are the same as the HUC8 code for the Lower 

Kaskaskia watershed (07140204). The next six digits are sequential numbers that are unique within the 

HUC8 watershed. 

 

There are 117 NHD stream reaches in the Highland Silver Lake watershed, comprising 98 miles of 

streams. The segments are listed as perennial or intermittent streams/rivers, with the exception of 

certain “artificial path” or “connector” segments, which represent non-specific connections between 

non-adjacent segments.  

 

Aerial Assessment of Streams and Streambank Erosion 
In March 2021 a series of drone flights were conducted by Andreas Consulting Services on 39.6 miles of 

streams within the watershed of Highland Silver Lake. Besides East Fork Silver Creek, several tributaries 

were also studied. A DJI, Mavic Air 2 drone with 4K video resolution and 48 MP photo capabilities was 

used to record the flights. Flight elevation was approximately 100 ft above the streambed to identify 

erosion in the channel, banks, and log jams. Where drone flight video was not available, Google Earth 

Pro photo base imagery dated 4/11/2019 was used to study approximately 2.2 miles of small tributaries 

adjacent to the lake. Bank erosion from side inlet channel were also identified and noted where a grade 

control structure is warranted.  

 

The videos were reviewed along with Google Earth photo imagery for erosion sources. Where bank 

erosion was observed in the video, the use of longitudinal peak stone (PKS) was identified. The location 

and its lengths were measured in Google Earth and saved as a “PKSno”. Channel grade stability was 

observed in the drone flights with their locations marked on google earth photo imagery and labeled by 

“RIFFLE no”. Bank erosion from side channels were observed and identified on google earth imagery and 

labeled “STR”. The type of structure varies based on their watershed or drainage area to the 

streambank. These BMPs range from small pipe structures to large riprap chutes or weir structures. Log 

Jam were identified from videos and note in Google Earth Pro photo base.  

 

Areas of eroding streambank were identified using the aerial survey video and Google Earth.  

The EPA Region 5 Model for Estimating Pollutant Load Reductions, Excel workbook was used to 

determine the sediment load reduction for streambank, channel, and gully erosion.  

 

Results – Streambank Erosion 
Table A.21 – Little Silver Creek Streambank Erosion Summary, shows 56 sites identified their estimated 

bank length by sub watershed. The estimate erosion rate is based on the average bank height, length, 

and severity of erosion.  

 

Table A.21 - Little Silver Creek Streambank Erosion 

Hydrologic Unit 
Stream 

(miles) 

Sites 

(number) 

Bank Erosion 

(feet) 

Erosion 

(tons/year) 
 

07140204040101 - New Douglas 1.52 10 673 62  
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07140204040102 - Little Silver Creek 1.87 10 908 84  

07140204040103 - Little Silver Creek 3.10 7 1272 118  

07140204040104 - Village of Old Ripley 3.60 5 829 77  

07140204040105 - Little Silver Creek 3.70 13 1381 128  

07140204040106 - Outlet-Little Silver Creek 1.93 11 1866 173  

Total 15.72 56 6929 642  

 

Table A.22 – East Fork Little Silver Creek Streambank Erosion Summary, has 76 sites identified showing 

the estimated bank length by sub watershed. The estimate erosion rate is based on the average bank 

height, length, and severity of erosion.  

 

Table A.22 - East Fork Little Silver Creek Streambank Erosion 

Hydrologic Unit 
Stream 

(miles) 

Sites 

(number) 

Bank Erosion 

(feet) 

Erosion 

(tons/year) 
 

07140204040201 - Headwater East Fork Silver 2.01 0 0 0  

07140204040202 - East Fork Silver Creek 0.90 3 244 23  

07140204040203 - Madison - Bond County Line 6.32 16 2331 216  

07140204040204 - Little Silver Creek 3.20 4 1115 103  

07140204040205 - Little Silver Creek 7.05 41 4340 402  

07140204040206 - Village of Grantfork 4.36 12 2735 254  

07140204040207 - Headwater Silver Lake 0 0 0 0  

07140204040208 - Highland Silver Lake 0 0 0 0  

07140204040209 - Highland Silver Lake Dam 0 0 0 0  

Total 23.84 76 10765 998  

 

 
Table A.23 – Summary of East Fork and Little Silver Creek Streambank Erosion, shows the estimated 

total streambank erosion rate above the Highland Silver Lake Dam. It is estimated 17,694 feet (3.4 miles) 

of streambank protection can be controlled by installing peak stone toe protection. 

 

Table A.23 - Summary of East Fork and Little Silver Creek Streambank Erosion 

Stream 
Stream 

(miles) 

Sites 

(number) 

Bank Erosion 

(feet) 

Erosion 

(tons/year) 
 

Little Silver Creek 15.72 56 6929 642  

East Fork Silver Creek 23.84 76 10765 998  

Total Watershed 39.56 132 17694 1640  
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Streambed Stabilization 
The main channel on East Fork and Little Silver Creek and tributaries were studied for incised channels 

caused by degradation. As the channel degrades the banks cave causing trees to fall and block the 

channel. These sites were identified in the drone videos and referenced by number and location on a 

Google Earth Pro photo base. The BMP, Rock Riprap Riffles, is used to stabilize the channel and 

hydraulically regrade the channel to achieve bankfull flow within the channel. Riffles are typically 

located on either side of natural channel meander bends and often used in combination with peak stone 

toe protection.  

 

The erosion rate was determined using a 2 ft. high riffle. An estimated 250 feet of length was used for 

the effective upstream control of the bank scour. The average bank scour is approximately 2 feet on 

both sides of the channel. An average of 1.0 feet of channel scour on both sides of the channel (500 ft) 

was used to determine the erosion rate due to the channel grade upstream of the riffle.   

 

Tables A.24 and A.25 show the number riffles by hydrologic unit for East Fork and Little Silver Creeks and 

estimated erosion reduction due to the riffles. 

 

 

Table A.24 - Little Silver Creek Channel Erosion Reduction 

Hydrologic Unit 
Stream 

(miles) 

Riffles 

(number) 

Channel Impact 

(miles) 

Erosion 

(tons/year) 
 

07140204040101 - New Douglas 1.52 19 0.90 190  

07140204040102 - Little Silver Creek 1.87 26 1.23 260  

07140204040103 - Little Silver Creek 3.10 36 1.70 360  

07140204040104 - Village of Old Ripley 3.60 48 2.27 480  

07140204040105 - Little Silver Creek 3.70 19 0.90 190  

07140204040106 - Outlet-Little Silver Creek 1.93 1 0.05 10  

Total 15.72 149 7.05 1490  

      

      

Table A.25 - East Fork Little Silver Creek Channel Erosion Reduction  

Hydrologic Unit 
Stream 

(miles) 

Riffles 

(number) 

Channel Impact 

(miles) 

Erosion 

(tons/year) 

 

 

07140204040201 - Headwater East Fork Silver 2.01 7 0.33 70  

07140204040202 - East Fork Silver Creek 0.90 12 0.57 120  

07140204040203 - Madison - Bond County Line 6.32 91 4.31 910  

07140204040204 - Little Silver Creek 3.20 25 1.18 250  

07140204040205 - Little Silver Creek 7.05 115 5.45 1150  

07140204040206 - Village of Grantfork 4.36 13 0.62 130  

07140204040207 - Headwater Silver Lake 1.34 19 0.90 190  

07140204040208 - Highland Silver Lake 0.42 6 0.28 60  

07140204040209 - Highland Silver Lake Dam 0.45 9 0.43 0  

Total 26.05 297 14.06 2880  
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Table A.26 lists the number of riffles and estimated erosion reduction for all streams in the watershed.  

The Channel Impact is based on the backwater effect on the channel scour.  Approximately 50% of the 

streams and tributaries would be impacted by installing riffles. 

 

Table A.26 - Summary of East Fork and Little Silver Creek Channel Erosion Reduction 

Stream 
Stream 

(miles) 

Riffles 

(number) 

Channel Impact 

(feet) 

Erosion 

(tons/year) 
 

Little Silver Creek & Tributaries 15.72 149 7.05 1490  

East Fork Silver Creek & Tributaries 26.05 297 14.06 2880  

Total Watershed 41.77 446 21.12 4370  

 

The number of riffles to stabilize a specific reach will vary by the actual channel gradient.  A steep 

channel will require more riffles than a flat channel due to the backwater effect of the lower riffle to the 

channel. The bankfull flow will need to be determined for Little Silver Creek and all the small tributaries 

to determine the water surface profile.  This profile will determine the riffle elevations and location to 

achieve flood plain connectivity. Currently these channel are too incised from downcutting where the 

sediment is carried downstream and not allowed to deposit in the floodplain. The NRCS standard 

drawing IL-ENG-165 Rock Riffle Details is used for riffle design and construction. Using a 2 ft high riffle 

with a channel width of 10 ft would require an estimated 65 tons of riprap. Installation of this riffle at 

$70 per ton would cost $4550 in place.  Total cost to install 446 riffles is estimated at $2,030,00+/-. 
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Debris Blockages (Logjams) 
Logjams alter stream hydrology, increasing the scouring effect of flow on the streambank and 

streambed as water is channeled around the blockage. If the logjam spans the channel, the stream is 

more likely to overtop and flood nearby land during times of high flow. Logjams were identified in video 

footage from the aerial survey. 

 

Drone flights show 19 sites where the channel flow is block causing bank erosion. Fallen trees 

with exposed root balls are eroding between the roots and the bank. These sites are located 

within the heavy wooded corridors.  The sites were identified on Google Earth Pro photo base. 

The fallen trees show deflection of the channel flow to the opposing bank causing bank erosion. 
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Figure A.32. Stream conditions assessed from video footage of an aerial survey (March 2021).  
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Flooding 

Flooding Types and Contributing Factors 
FEMA defines a flood as a general or temporary condition where two or more acres of normally dry land 

or two or more properties are inundated by: 

• overflow of inland or tidal waters; 

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

• mudflows; or 

• a sudden collapse or subsidence of shoreline land. 

 

The severity of floods is determined by a number of factors, including topography, ground cover, 

precipitation and weather patterns, recent soil moisture, the presence of streams and other 

waterbodies, as well as a location’s relationship to the watershed. Floods can cause utility damage and 

outages, infrastructure damage, structural damage, crop loss, decreased land values, loss of life, and 

impediments to travel, including emergency access. 

 

Two main types of flooding affect the Highland Silver Lake watershed: flash flooding and general 

flooding. A flash flood is a rapid rise of water along a stream or low-lying area, usually produced when 

heavy localized precipitation falls over an area in a short amount of time. Flash floods are considered the 

most dangerous type of flood event because there is often little or no warning time, and because of 

their capacity for damage. Vulnerability to flash flooding changes most often with a change in land use. 

As impervious surface area increases, the risk of flash flooding increases, as rain and snowmelt can no 

longer infiltrate the ground and flow quickly downstream. 

 

General flooding can be broken down into two categories: riverine flooding and shallow or overland 

flooding. A riverine flood is the gradual rise of water in a river, stream, lake, or other waterway that 

results in the waterway overflowing its banks. This type of flooding generally occurs when storm 

systems remain in the area for extended periods of time, when winter or spring rains combine with 

melting snow to create higher flows, or when obstructions such as logjams block normal water flow.   

 

A shallow or overland flood is the pooling of water outside of a defined river or stream (e.g., in sheet 

flow or ponding). An overland flood generally occurs when rainfall collects on saturated or frozen 

ground. When surface runoff cannot find a channel, it may flow out over a large area at a somewhat 

uniform depth in sheet flow, or collect in depressions and low-lying areas, creating a ponding effect. 

 

Vulnerability to riverine flooding in the NFIP member communities is low as long as existing floodplain 

ordinances are enforced. Floodplain ordinances are the major mechanism for ensuring that new 

structures either are not built in flood-prone areas or are elevated or protected from floodwaters to 

severely limit their potential flood damage. 

 

The general definition of a floodplain is any land area susceptible to being inundated or flooded by 

water from any source (such as a stream). A regulatory or base floodplain is defined as the land area 

that is covered by the floodwaters of the base flood. This land area is subject to a one percent chance of 

flooding in any given year.29 For the following sections, the regulatory definition of a floodplain is used. 
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Extent of the Floodplain 
In the Highland Silver Lake watershed, 4% of the land (1,214 acres) is designated as regulatory flood 

plain (Figure A.35).  

 

Development in the Floodplain 
In the Highland Silver Lake watershed, six structures are at least partially located in the 1% probability 

FEMA floodplain. These structures are located near the Village of Grantfork on East Fork Silver Creek at 

the mouth of Silver Lake. These structures are covered by Flood Insurance Rate Maps (FIRM), so the 

number of structures at risk from a 1% probability flood is comprehensive.  
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Figure A.35. FEMA-designated 100-year floodplain in the watershed.  
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Repetitive Loss Structures in the Watershed 

FEMA defines a repetitive loss structure as an NFIP-insured structure that has had at least two paid flood 

losses of more than $1,000 each in any 10-year period since 1978. The cost to repair the flood damage 

must be at least 25% of the market value of the structure at the time of each flood loss. 

 

Madison County has 36 repetitive flood loss properties as of 2020, none of these fall in the watershed.30  

 

Bond County does not have any repetitive flood loss properties in its boundaries. 

 

Critical Facilities 

Some structures are particularly vulnerable to floods and require special protection to protect 

vulnerable populations and public health. FEMA recognizes these critical facilities under two categories: 

 

1. At-risk essential facilities: Facilities that are vital to flood response activities or critical to the 

health and safety of the public before, during, and after a flood (e.g., hospital, emergency 

operations center, electric substation, police station, fire station, nursing home, school, vehicle 

and equipment storage facility, or shelter).  

2. At-risk critical facilities: Facilities that, if flooded, would make the flood’s impacts much worse 

(e.g., hazardous materials facility, power generation facility, water utility, or wastewater 

treatment plant). 

 

The City of Highland and Village of Grantfork have a combined 73 critical facilities and infrastructure, 

including 14 medical and health care facilities.34 The majority of critical facilities are located outside of 

the base floodplain, reducing their vulnerability to flooding.34 
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Locations Affected by Floods 
 

History of Flooding in the Watershed 
Although both Madison and Bond Counties have experienced flooding and flash flooding events, none of 

these events have occurred in the watershed. The City of Highland and the Village of Grantfork have 

reported tributaries of the East Fork Silver Creek have caused flooding on some rural roads. One of these 

roads was R and T Road located in one of the fingers of the lake. This road frequently overtops when the 

lake is experiencing high water levels. No damage or loss of life has been reported from these flood 

events. 

 

The National Flood Insurance Program (NFIP) 
Congress created the NFIP in 1968 through the National Flood Insurance Act. Communities participating 

in the NFIP agree to adopt a floodplain management ordinance to reduce flood risks to new 

construction in Special Flood Hazard Areas (SFHA), which are subject to inundation by the “base 

flood”—also known as the “one percent chance flood,” the “100-year flood,” or “regulatory flood”—as 

designated on Flood Insurance Rate Maps (FIRMs). In return, the NFIP makes flood insurance available 

within the community as a financial protection against flood losses. Nationally, as of January 2019, 

about 22,355 communities in 56 states and jurisdictions participated in the NFIP.31 FEMA manages the 

NFIP through its subcomponent the Federal Insurance and Mitigation Administration. 

 

Communities Enrolled in the NFIP and Their Policies 

In the watershed, two municipalities participate in the NFIP (Table A.30).32 Madison and Bond counties 

also participate in the program, so unincorporated portions of the county that are within a FEMA 

designated SFHA are also eligible for flood insurance.   

 

Table A.30. Communities in the Highland Silver Lake watershed enrolled in the NFIP 

Community Initial FIRM Effective FIRM Date 

Grantfork 10/24/2016 10/24/2016 

Highland 11/5/1986 11/5/1986 

  *NSFHA = No Special Flood Hazard Area – All Zone C 
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Water Quality 
TMDL Report 
Section 303(d) of the 1972 Clean Water Act requires States to define impaired waters and identify them 

on the 303(d) list. Section 303(d) and EPA’s Water Quality Planning and Management Regulations (40 

CFR Part 130) require states to develop Total Maximum Daily Loads (TMDLs) for water bodies that do 

not meet designated uses. The TMDL process establishes a maximum quantity of pollutants that the 

waterbody can receive without exceeding water quality standards and establishes controls to reduce 

pollutants from both point and nonpoint sources. Highland Silver Lake has been on the 303(d) list since 

1994 and has been on the list every reporting year through the completion of this plan in 2021. Due to 

these impairments and Highland Silver Lake being ranked high priority on the 303(d) list, a TMDL report 

was completed and approved September 2005.  

 

The report states the causes Highland Silver Lake is listed for is the following: manganese, total 

phosphorus, dissolved oxygen, Aldrin, chlordane, sedimentation/siltation, total suspended solids, excess 

algal growth, and total phosphorus. It also lists the impairment status of designated uses for the lake 

which includes partial support for overall use, aquatic life, fish consumption, public water supply, and 

primary contact (swimming) and nonsupport for secondary contact (recreation). The sources 

contributing to the impairment listings include runoff from cropland, pastureland, animal feeding 

operations and lawns; shoreline and streambank erosion; lake bottom sediments; failing septic systems; 

brine pumped from oil wells; and natural background sources.  

 
Table 31: Highland Silver Lake TMDL Impairment and Source List 

Cause of 

Impairment 

Potential Source(s) 

Manganese Streambank and lakeshore erosion of soils naturally 

enriched with manganese; release from lake bottom 

sediments during anoxic conditions 

Total phosphorus Crop fertilization with commercial fertilizers or 

manure; animal feeding operations and pastureland 

runoff; lake bottom sediments during anoxic 

conditions; failing septic systems; lakeshore and 

streambank erosion; runoff from fertilized lawns 

Dissolved oxygen Lake bottom sediment oxygen demand; algal 

respiration; crop fertilization with commercial 

fertilizers or manure; animal feeding operations and 

pastureland runoff; runoff from fertilized lawns; 

lakeshore and streambank erosion 

Aldrin Cropland runoff; lake bottom sediments 

 

Chlordane Cropland runoff; runoff from lawns; lake bottom 

sediments 
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Table 32: Highland Silver Lake TMDL Water Quality Summary 

Parameter # of Samples Minimum Maximum Average 

Manganese (ug/L) 5 72 220 135 

Total Phosphorus (mg/L) 183 0.057 4.32 0.435 

Dissolved oxygen (mg/L) 605 0 17.3 6.14 

Aldrin (ug/kg in sediment) 2 1.4 1.9 1.65 

Chlordane (mg/kg in fish) 19 0.018 0.726 0.185 

 
Table 33: Highland Silver Lake TMDL 

Pollutant Existing 

Load 

Allowabl

e Load 

Waste 

Load 

Allocatio

n 

Load 

Allocatio

n 

Margin 

of Safety 

Percent 

Reductio

n 

Needed 

Phosphorus 

(kg) 

18,253 1,871 37 1,647 187 90% 

Chlordane (g) <232 19 0 18.6 Implicit N/A 

Aldrin (g) <232 3.3 0 3.29 Implicit N/A 

 

The TMDL report also provides recommendations for implementation actions for improving water 

quality in the lake and removing Highland Silver Lake from the 303(d) impaired list. The implementation 

activities include restrict livestock access, conservation buffers, shoreline enhancement and protection, 

streambank stabilization, sediment control basins, nutrient management plans, conservation tillage, 

grassed waterways, aeration/destratification, septic system inspection and maintenance, dredging, and 

phosphorus inactivation. Priority areas for these best management practices were mapped and include 

areas with highly erodible land and steep slopes.  
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Illinois EPA Clean Lakes Program – Diagnostic/Feasibility Study 
In 2008, the City of Highland and Illinois EPA funded a diagnostic and feasibility study to identify and 

quantify existing water quality problems and other factors affecting the reservoir’s recreation, aesthetic, 

and ecological qualities and investigating potential alternatives for restoring these qualities. The report 

analyzed water quality data including transparency, pH, conductivity, suspended solids, nitrogen, 

phosphorus, chlorophyll, dissolved oxygen, and temperature and calculated the estimated amount of 

phosphorus and sediment entering the lake per year and the estimated total amount which has entered 

since construction of the dam. Like the TMDL report, the Clean Lakes study also provided objectives for 

improving the health of the lake as well as recommended practices that should be implemented.  

 

The most important sections of the diagnostic portion of the study were the phosphorus and sediment 

budget calculations and sedimentation survey. For phosphorus, the total gross loading entering the lake 

from all sources was estimated to be 27.5 tons with a net phosphorus load of 17.6 tons. Most of the 

phosphorus was from watershed inflows, 68%, with internal regeneration being the next highest 

influence, 32%. For sediment, an estimated 3,473 tons of sediment entered the lake with an estimated 

2,848 tons being deposited. This results in an overall trap efficiency of approximately 82%. This large 

amount of sediment per year has resulted in a capacity loss of approximately 22.2% as calculated in 

2005. The source of these pollutants was primarily from Little Silver Creek, approximately 80%.  

 

The feasibility portion of the study set objectives for Highland Silver Lake which will protect and enhance 

existing lake uses, increase recreational access and opportunities, and to improve the overall water 

quality. The objectives are as follows: 

 

1. Reduce the amount of sediment, nutrients, and fecal bacteria being delivered to the lake. 

2. Remove accumulated sediment that has caused shallow water depths in the upper end of the 

lake.  

3. Improve water quality for aesthetics and to support a more balanced aquatic plant community. 

4. Stabilize and protect eroded shoreline areas. 

5. Enhance fisheries population and habitat for improved recreation. 

6. Distribute educational brochure and implement programs to enhance the public’s knowledge of 

lake and watershed ecosystems. 

7. Preserve existing lake uses: public water supply, fishing, boating, and aesthetics. 

8. Increase local interest by increasing water clarity and improving water quality 

9. Increase areas available for recreational use by maintaining and/or increasing the depth in the 

upper reaches of the lake. 

10. Increase the sport fish populations in the lake by improving habitat, combined with continued 

stocking and fisheries management. 

 

To achieve these objectives, the study outlined several practices that should be implemented, and they 

are as follows: 
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• Conservation tillage 

• Agricultural best management practices (filter strips, grassed waterways, gully stabilization, 

sediment basins, and streambank stabilization) 

• Gypsum  

• Restrict livestock lake access 

• In-lake sediment basin 

• Dredging 

• Aeration systems in lake 

• Shoreline stabilization 

• Installing fish habitats 

 

 

Clean Lakes Survey 

In the 2008 Phase 1 Diagnostic Study of Highland Silver Lake, Highland IL report, a sediment analysis of 

the Highland Silver Lake watershed was referenced from 1976 and 1979. The estimated sediment source 

analysis was completed by the Conservation Needs Inventory and Madison County Soil and Water 

Conservation District. The initial estimate was that an average yield of 25% to the Silver Lake was 

applied to the amount of soil eroded in the watershed. This was updated to a significantly higher 

percentage, 47%, after further investigation was completed. The table below shows the estimated 

sediment source and updated yield percentage. 

 
 

Impaired Waters 
Under Section 305(b) of the Clean Water Act, IEPA must submit to the USEPA a biennial report of the 

quality of the state’s surface and groundwater resources. The report, called the Illinois Integrated Water 

Quality Report and Section 303(d) List, must describe how Illinois waters meet or fail to meet water 

quality standards appropriate for certain “Designated Uses” assigned to them. There are six Designated 

Uses in Illinois, of which fish consumption has been assigned to Silver Lake and aquatic life has been 

assigned to East Fork Silver Creek in 2018:  

 

• Aquatic Life: the waterway’s ability to support fish and aquatic macroinvertebrates.  

• Fish Consumption: the waterway’s ability to support activities such as swimming and water 

skiing. 

 

When a designated use cannot be met, a waterbody is determined to be impaired, and IEPA must list 

the potential causes and sources for impairment in the 303(d) impaired waters list. As of the 2018 

Illinois Integrated Water Quality Report, one stream and one lake in the Highland Silver Lake watershed 
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are impaired – East Fork Silver Creek and Silver Lake (Table A.34 and Figure A.36). These were the only 

waterways in the watershed assessed for the report. 

 

Causes of impairments in Silver Lake have changed over time (Table A.35). In 2006, there were eight 

causes: Aldrin, manganese, chlordane, sedimentation/siltation, total suspended solids, total suspended 

solids, aquatic algae, and dissolved oxygen. In 2018, the number of causes had decreased to four: 

chlordane, total suspended solids, mercury, and phosphorus.  

 
Table A.34. Causes of impairment in Highland Silver Lake from 2006 to 2018.33 

 
Aldrin 

(79) 

Manganese 

(273) 

Chlordane 

(137) 

Sedimen-

tation/ 

Siltation  

(371) 

Total 

Suspended 

Solids (403) 

Mercury 

(274) 

pH 

 (441) 

Aquatic 

Algae 

(479) 

Dissolved 

Oxygen 

(322) 

Phosphorus 

(total) 

(462) 

2018   X  X X    X 

2016   X  X X X  X X 

2014   X  X X X  X X 

2012   X  X X X  X X 

2010  X X  X X    X 

2008  X X  X X X   X 

2006 X X X X X   X X X 
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Table A.35. Illinois EPA Designated Uses and Impairments for stream reaches in the Highland Silver Lake watershed, 2018.34 

Name 
Assessment Unit 

ID 

Size 

(mi) 

Designated 

Use(s) Assessed 
Use Attainment Impaired? Cause of Impairment Source of Impairment 

HIGHLAND 

SILVER 
IL_ROZA 

600 

(acres) 

Fish 

Consumption 
Mercury Yes 

Chlordane, total 

suspended solids, 

mercury, phosphorus 

Atmospheric deposition – toxics, 

littoral/shore area modifications, source 

unknown, crop production 

East Fork 

Silver Creek 
IL_ODL 9.42 Not assessed Not assessed n/a n/a n/a 
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Figure A.36.  Impaired waters in the Highland Silver Lake watershed (2018 IEPA 303(d) List).
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Sources of Data 
Water quality data for the Highland Silver Lake watershed was downloaded from the Water Quality Data 

Portal and consisted of data from the USEPA STORET database and the USGS NWIS database.  There 

have been 16 sampling sites located on Silver Lake which the Illinois EPA collected data. Data has been 

recorded from the various sampling sites from 2001 through 2019. Data collection is still ongoing but 

recent data from 2020 has not been published. The parameters they measured included alkalinity, 

ammonia-nitrogen, chloride, chlorophyll a, chlorophyll b, chlorophyll c, bottom depth, Secchi disk depth, 

DO, inorganic nitrogen, Kjeldahl-N, nitrate, pH, nitrite, pheophytin a, phosphorus, specific conductance, 

temperature (sample & water), total suspended solids, turbidity, and volatile suspended solids. Samples 

were taken from several of these sites twice a month between the months of May through October. 

However, not all parameters were measured during each sampling event. 

 

The City of Highland Water Treatment Plant takes water samples at an intake tap in their plant. Samples 

are taken throughout the year for a variety of parameters including the ones mentioned previously. 

Analysis of the data was a combination of both STORET data as well as water treatment plant samples. 

 

Illinois RiverWatch volunteers are trained and tested in gathering data on various metrics of water 

quality through the RiverWatch program. The local chapter of this program is hosted at the National 

Great Rivers Research and Education Center (NGRREC) in East Alton. Data collected by RiverWatch 

volunteers in the watershed includes stream width, average stream velocity and discharge, water 

appearance, air and water temperature, turbidity, percent algal coverage, channelization, and the 

presence of macroinvertebrates. Unfortunately, Illinois RiverWatch sampling sites are not located in the 

Highland Silver Lake watershed. 
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Figure A.37. Locations sampled by Illinois RiverWatch volunteers in the Highland Silver Lake watershed (1995-

2019). 
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Discharge 
There is no USGS gage in the Highland Silver Lake watershed, so no discharge data was available. 

However, the data that follows suggests that the most serious threat to water quality in the watershed 

is more frequent and extreme hydrological events that result in large rapid surface water runoff.  The 

runoff transports large volumes of sediments and nutrients that originate primarily from agricultural 

lands due to sheet, rill and gully erosion, but also from streambank erosion that is difficult to attribute to 

specific areas.  
 

Sediment Loads 
Total suspended solids (TSS) and volatile suspended solids (VSS) concentrations were measured by the 

Illinois Water Science Center from 2009 to 2019 in Highland Silver Lake. The median TSS concentration 

was 35.2 mg/L with a minimum reading of 4 mg/L and max of 281 mg/L.  The median volatile suspended 

solids concentrations was 11.9 mg/L with a minimum of 4 mg/l and maximum of 38 mg/L. 

 

Nitrogen  

Nitrogen data was for sampled for ammonia-N, Kjeldahl-N, inorganic-N, nitrate and nitrite. All forms of 

nitrogen were relatively low compared to concentrations typically present in the Mississippi River.  The 

median ammonia-N concentration was 0.34 mg/L, Kjeldajl-N was 1.47 mg/L, inorganic-N was 0.53 mg/L, 

nitrate was 0.48 mg/L, and nitrite was 0.06 mg/L.  These values are substantially less than the drinking 

water standard of 10 mg/L. Nitrogen pollution does not seem to be a major problem in the Highland 

Silver Lake watershed. 

 

Phosphorus  

Dissolved phosphorus concentrations ranged from 0.022 to 1.67 mg/L with a median value of 0.23. Total 

P ranged from 0.01 to 1.92 mg/L with a median value of 0.35. Dissolve P concentrations typically 

accounted for around 60% of the total P load up to approximately 0.2 mg/L total P. At higher total P 

concentrations, the particulate fraction (total – soluble) became more dominant.  Since the particulate 

fraction is associated with suspended sediments, it is likely that large amounts of phosphorus are 

transported during stormflow conditions, which account for more than 90% of the sediment transport.  

 

Mercury 

Mercury was most recently sampled by the IEPA in 2011 and prior to that in 2009 in Silver Lake.  Only 

three samples were taken in those two years with two results being 0.06 mg/kg and one being 0.03 

mg/kg. At the water treatment plant, mercury was consistently below the reporting level of 0.2 ug/L 

from 2009 to 2020.  

 

pH 
pH was sampled by the IEPA in 2009 and 2019 as well as tested by the City of Highland water treatment 

multiple times in 2020. The STORET samples produced an average pH of 7.47, maximum of 9.2 and 

minimum of 6.33. The water treatment plant samples produced samples that were consistently 6.95 

however the samples were only taken a couple hours apart and do not represent a complete analysis. 
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NPDES Permitted Discharges 
There is only one facility with current NPDES permits to discharge into the watershed, as listed in Table 

A.36. Many other facilities in the watershed have been issued NPDES permits in the past, which have 

now expired. NPDES regulations require facilities to evaluate compliance with discharge limitations 

established in the permits, which involves monitoring pollutants such as total suspended solids (Table 

A.37).  

 
Table A.36. NPDES permitted discharges into the Highland Silver Lake watershed. 35 

Site Name Permit Number Permit Exp. Date 

Highland WTP, City of IL0001112 Oct 31, 2022 

 

Table A.37. Total suspended solids discharged in 2020.36 This data is from the Pollutant Loading Report (Discharge 

Monitoring Report). 

 

 Name of facility Permit # 

Total 

Suspended 

Solids (TSS) 

(lb/yr) 

Max 

Allowable 

Load (lb/yr) 

Dates of data 

used 

Highland WTP, City of IL0001112 891 108 2020 
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Outfalls 
According to the federal definition (40 CFR 122.2), an outfall is a point source where a municipal 

separate storm sewer discharges to waters of the United States. Outfalls do not include open 

conveyances connecting two municipal storm sewers or pipes, tunnels, or other conveyances that 

connect segments of the same stream and are used to convey waters of the United States. NPDES outfall 

locations are available to download from Illinois’ RMMS. There is only one outfall within the watershed. 

(Table A.38, Figure A.38). 
 

Table A.38. NPDES outfalls in the Highland Silver Lake watershed. 

Facility Name NPID Description(s) 

HIGHLAND WTP IL0001112 TREATED FILTERED BACKWASH 
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Figure A.38. NPDES outfall locations in the watershed.  
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Glossary of Terms 
 

100-year floodplain: Land adjoining the channel of a river, stream, watercourse, lake, or wetland that 

has been or may be inundated by floodwater during periods of high water that exceed normal bank-full 

elevations. The 100-year floodplain has a probability of one percent chance per year of being flooded. 

 

303(d) Impaired Waters: The federal Clean Water Act requires states to submit a list of impaired waters 

to the U.S. Environmental Protection Agency for review and approval every two years using water 

quality assessment data from the Section 305(b) Water Quality Report. These impaired waters are 

referred to as “303(d) impaired waters.” States are then required to establish priorities for the 

development of Total Maximum Daily Load analyses (TMDLs) for these waters and a long-term plan to 

meet them. 

 

305(b): The Illinois 305(b) Water Quality Report is a water quality assessment of the state’s surface and 

groundwater resources compiled by the Illinois Environmental Protection Agency and submitted as a 

report to the U.S. Environmental Protection Agency as required under Section 305(b) of the Clean Water 

Act. 

 

Aquifer: A layer of permeable rock, sand, or gravel through which groundwater flows, containing 

enough water to supply springs and wells. 

 

Base flow: The flow to which a perennially flowing stream reduces during the dry season. It is commonly 

supported by groundwater seepage into the channel. 

 

Bedrock: The solid rock that lays beneath loose material, such as soil, sand, clay, or gravel. 

 

Center for Watershed Protection (CWP): Non-profit 501(c)3 corporation founded in 1992 that provides 

government entities, watershed organizations, and others around the country with the tools to protect 

streams, lakes, rivers, and watersheds. 

 

Channelization: The artificial straightening, deepening, or widening of a stream or river to accommodate 

increased stormwater flows, typically to increase the amount of adjacent developable land for urban 

development, agriculture, or navigation. 

 

Conservation Practices Program (CPP): Illinois Department of Agriculture program implemented by the 

Soil and Water Conservation Districts (SWCDs) in Illinois. Cost-share funds are available through the 

SWCDs for various conservation practices including filter strips, grassed waterways, no-till, and terraces. 

 

Designated use: Appropriate use of a waterbody as designated by states and tribes. Designated uses are 

identified by considering the use, suitability, and value of the water body for public water supply; 

protection of fish and wildlife; and recreational, agricultural, industrial, and navigational purposes. 

Determinations are based on its physical, chemical, and biological characteristics; geographical setting 

and scenic qualities; and economic considerations. 

 

Digital Elevation Model (DEM): Grid of elevation points used to produce elevation maps. 

 

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

 

Dissolved oxygen (DO): The amount of oxygen in water, usually measured in milligrams/liter. 

 

Erosion: The displacement of soil particles on land surfaces due to water or wind action. 

 

Federal Emergency Management Agency (FEMA): Government agency within the Department of 

Homeland Security that responds to, plans for, coordinates recovery from, and mitigates against natural 

and man-made disasters and emergencies, including significant floods. 

 

Flash flood: A rapid rise of water along a stream or low-lying area, usually produced when heavy 

localized precipitation falls over an area in a short amount of time. Flash floods are considered the most 

dangerous type of flood event because they offer little or no warning time and their capacity for 

damage, including the capability to induce mudslides. 

 

Geographic Information System (GIS): A computer-based approach to interpreting maps and images 

and applying them to problem-solving. 

 

Geology: The scientific study of the structure of the Earth, focused primarily on the composition and 

origins of rocks, soil, and minerals. 

 

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

 

HUC or HUC Code: A Hydrologic Unit Code (HUC) that refers to the division and subdivision of U.S. 

watersheds. The hydrologic units are arranged or nested within each other, from the largest geographic 

area (regions) to the smallest geographic area (cataloging units). Where two digits follow “HUC,” they 

refer to the length of the HUC code. For example, “HUC14” refers to the lowest-nested subwatershed 

level with a 14-digit long code, such as HUC 07140204050101. 

 

Hydric soil: Soil units that are wet frequently enough to periodically produce anaerobic conditions, 

thereby influencing the species composition and/or growth of plants on those soils. 

 

Hydrology: The scientific study of the properties, distribution, and effects of water in relation to the 

earth’s surface, in the soil and underlying rocks, and in the atmosphere. 

 

Hydrologic Soil Groups (HSG): Soils are classified by the Natural Resource Conservation Service into four 

Hydrologic Soil Groups—A, B, C, and D—based on the soil’s runoff potential. As generally have the 

smallest runoff potential and Ds the greatest. 

 

Hydrophytic vegetation: Plant life growing in water or on a substrate that is at least periodically 

deficient in oxygen as a result of excessive water content; one of the indicators of a wetland. 

 

Illinois Department of Natural Resources (IDNR): State government agency established to manage, 

protect, and sustain Illinois’ natural and cultural resources, provide resource-compatible recreational 

opportunities, and promote natural resource-related issues for the public’s safety and education. 

 

Illinois Environmental Protection Agency (IEPA): State government agency established to safeguard 

environmental quality so as to protect health, welfare, property, and quality of life in Illinois. 
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Illinois Green Infrastructure Grants: Illinois Environmental Protection Agency grant program available to 

units of government and other organizations to implement green infrastructure BMPs to control 

stormwater runoff for water protection in Illinois. Projects must be located within a MS4 or Combined 

Sewer Overflow area. 

 

Illinois Nature Preserves Commission (INPC): Commission responsible for protecting Illinois Nature 

Preserves, state-protected areas that are provided the highest level of legal protection, and have 

management plans in place. 

 

Impervious Cover Model: Simple urban stream classification model based on impervious cover and 

stream quality. The classification system contains three stream categories (sensitive, impacted, and non-

supporting) based on the percentage of impervious cover. 

 

Impervious cover/surface: An area covered with solid material or that is compacted to the point where 

water cannot infiltrate underlying soils (e.g., parking lots, roads, houses). 

 

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

 

Loess: An unstratified loamy deposit, usually buff to yellowish brown, chiefly deposited by the wind and 

thought to have formed by the grinding of glaciers. 

 

Marsh: An area of soft, wet, low-lying land characterized by grassy vegetation and often forming a 

transition zone between water and land. 

 

Municipal Separate Storm Sewer System (MS4): A system that transports or holds stormwater such as 

catch basins, curbs, gutters, and ditches, before discharging into local waterbodies. 

 

National Flood Insurance Program (NFIP): Federal program created by Congress in 1968 to help provide 

a means for property owners to financially protect themselves from flood risk. 

 

National Hydrography Dataset (NHD): Digital database of surface water features such as lakes, ponds, 

streams, and rivers. The NHD is used to make hydrology and watershed boundary maps. 

 

National Pollutant Discharge Elimination System (NPDES) Phase I: Permit program authorized by the 

Clean Water Act that regulates stormwater discharges from medium and large Municipal Separate 

Storm Sewer Systems (MS4s), construction activities equal to or greater than five acres, and industrial 

activities. 

 

National Pollutant Discharge Elimination System (NPDES) Phase II: Permit program authorized by the 

Clean Water Act requiring smaller communities and public entities that own and operate a Municipal 

Separate Storm Sewer System (MS4) to apply and obtain a NPDES permit for stormwater discharges to 

surface water. Permittees must develop, implement, and enforce a stormwater program designed to 

reduce the discharge of pollutants from the MS4 to the maximum extent practicable. Individual homes 

that use a septic system, are connected to a municipal system, or do not have a surface discharge do not 

need an NPDES permit. The NPDES permit program is administered by authorized states. In Illinois, the 

Illinois EPA administers the program. 

 



96  

Natural Resources Conservation Service (NRCS): Government agency under the U.S. Department of 

Agriculture (USDA) that provides technical assistance to landowners and land managers. 

 

Nitrogen: A colorless, odorless, unreactive gas that constitutes about 78% of the earth’s atmosphere. 

The availability of nitrogen in soil is important for plant growth and ecosystem processes, and nitrogen is 

used in many fertilizers. 

 

Nonpoint source pollution (NPS pollution): Any source of water pollution that is not from a discrete 

outflow point. Instead, NPS pollution comes from diffuse sources and is carried into waterways with 

runoff from the land. Pollutants can include oil, grease, sediment, and nutrients in excess fertilizer. 

 

Nutrients: Substances needed for the growth of plants and animals, such as phosphorous and nitrogen. 

The addition of too many nutrients to a waterway causes problems to the aquatic ecosystem by 

promoting nuisance vegetation including excess algae growth. 

 

Overland flood: Flooding that occurs when rainfall collects on saturated or frozen ground. When surface 

runoff cannot find a channel, it may flow out over a large area at a somewhat uniform depth in sheet 

flow or collect in depressions as ponding. 

 

Point source pollution: Pollution that discharges in water from a single, discrete source such as an 

outfall pipe from an industrial plant or wastewater treatment facility. 

 

Pollutant load: The amount of any pollutant deposited into waterbodies from point source discharges, 

combined sewer overflows, and/or stormwater runoff. 

 

Riparian: The riverside or riverine environment adjacent to the stream channel. For example, riparian 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 waterway that 

results in the waterway overflowing its banks. This type of flooding generally occurs when storm 

systems remain in the area for extended periods of time, when winter or spring rains combine with 

melting snow to create higher flows, or when obstructions (e.g., logjams) block normal water flow. 

 

Runoff: The portion of precipitation that does not infiltrate into the ground and is discharged into 

streams by flowing over the ground. 

 

Sediment: Soil particles that have been transported from their natural location by wind or water action. 

 

Sedimentation: The process that deposits soils, debris, and other materials either on other ground 

surfaces or in bodies of water. 

 

Special Flood Hazard Area: The area inundated during the base flood is called the Special Flood Hazard 

Area or 100-year floodplain. 

 

Stakeholders: Individuals, organizations, or enterprises that have an interest or a share in a project. 

 

Stream reach: A stream segment having fairly homogenous hydraulic, geomorphic, riparian cover, and 

land use characteristics. 
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Streambank Stabilization Restoration Program: Illinois Department of Agriculture program designed to 

demonstrate effective streambank stabilization at demonstration sites using inexpensive vegetative and 

bio-engineering techniques. 

 

Subwatershed: Any drainage basin within a larger drainage basin or watershed. 

 

Threatened and endangered species: A “threatened” species is one that is likely to become endangered 

in the foreseeable future. An “endangered” species is one that is in danger of extinction throughout all 

or a significant portion of its range. 

 

Topography: The relative elevations of a landscape describing the configuration of its surface. Also, the 

study and depiction of the distribution, relative positions, and elevations of natural and man-made 

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

 

Total Maximum Daily Load (TMDL): The highest amount of discharge of a particular pollutant that a 

waterbody can handle safely per day. 

 

Total Suspended Solids (TSS): The organic and inorganic material suspended in the water column 

greater than 0.45 micron in size. 

 

U.S. Army Corps of Engineers (USACE): Federal group of civilian and military engineers and scientists 

that provide services for planning, designing, building, and operating water resources and other civil 

works projects. These include flood control and environmental protection projects. 

 

U.S. Fish and Wildlife Service (USFWS): Federal government agency within the U.S. Department of the 

Interior dedicated to the management of fish and wildlife and their habitats. 

 

U.S. Geological Survey (USGS): Federal government agency established with the responsibility to 

provide reliable scientific information to describe and understand the Earth; minimize loss of life and 

property from natural disasters; manage water, biological, energy, and mineral resources; and enhance 

and protect quality of life. 

 

Urban runoff: Runoff that runs over urban developed surfaces such as streets, lawns, and parking lots, 

entering directly into storm sewers rather than infiltrating the land upon which it falls. 

 

Watershed: The area of land that contributes runoff to a single point on a waterbody. 

 

Wetland: Lands that are inundated or saturated by surface or ground water at a frequency and duration 

sufficient to support, under normal conditions, a prevalence of vegetation adapted for life in saturated 

soil conditions (known as hydrophytic vegetation). A wetland is identified based upon the three 

attributes: 1) hydrology, 2) hydric soils, and 3) hydrophytic vegetation. A wetland is considered a subset 

of the definition of the Waters of the United States. 
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