APPENDIX A: WATERSHED RESOURCE INVENTORY
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Introduction

The Upper Silver Creek watershed is located 20 miles northeast of St. Louis, Missouri in southwestern
lllinois. The majority of the watershed is in Madison County, and small portions fall within Macoupin and
Montgomery counties. Waterways in the project area account for approximately 480 stream miles that
drain roughly 120,000 acres of land. Silver Creek flows south from the project area to join the Kaskaskia
River, which ultimately drains into the Mississippi River.

The majority of theA § ( « Zpodulation lives in unincorporated areas where farming is the primary
land use. Portions df3 municipalities are also present, of which Troy, Mount Olive, Marine, and
Livingston have the largest population.

Silver Creek and a portionof 8}C & | %% @& }v §Z /oo]v}]s VA]J]E}vu vi o WE}S
impaired waters list. The causes identified for these impairments include dissolved oxygen, manganese,

total phosphorus, and sedimentation/siltation. The named sources of these pollutants are animal

feeding operations, municipal point source discharges, urban runoff, and crop production. In addition,

the watershed experiences flooding inside and outside of its designated 100-year floodplains, causing
damage to property and threatening life safety.

Watershed Location The Upper Silver Creek Watershed-Based Plan
' & T . (Plan) aims to respond to these issues. Funded
L through a grant from the lllinois Environmental

3 Protection Agency through Section 604(b) of the

| Clean Water Act and matching funds from
S Madison County, the Plan is directed towards
— = guiding efforts to protect and restore surface
ey water quality in the Upper Silver Creek watershed.
Flood damage mitigation is also a priority in this
) planning effort thanks to additional support from
| Madison County. The Plan will aid stakeholders in
/ | , | IR S— g implementing water quality and flooding solutions
T L / ; f and help recommended improvement projects

become eligible for state and federal grants.

-----

:‘--.;1 red T 5’“‘” This Watershed Resources Inventory (Inventory)
L & constitutes the first stepf the Plan. Existing
conditionsin several categories are identified:

Watershed boundaries

Topography and slope

Climate

Geology and soils

Jurisdictions and demographics

Land use/land cover and impervious cover
Streambank and streambed erosion
Channelization and riparian condition
Flooding locations and impacts

Water quality, including pollutant loads
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Several challenges and threats to the watershed are identified in this Inventory. Manmade changes to
the waterways and the landscape have contributed to declining surface water quality and unforeseen
flooding issues. Approximately 15% of the streams studied in the watershed are highly channelized, and
impervious cover in the watershed has been increasing at 2.8% per year on average. Streambank
erosion is severe along 17% of the stream length assessed, causing sedimentation and siltation in the
waterways. Fertilizer use on agricultural, commercial, and residential land is contributing to phosphorus
loading, and old, failing, and improperly maintained septic systems are potential nutrient and bacteria
threats.

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

residents and business owners about the aims of the Plan. Seventy-six key stakeholders have attended
meetings with the planning team individually or in small groups, and more than 65 people attended two
informational Open House events about the Plan. In a flood-themed survey to residents in the

watershed, 512 people (so far) have provided feedback on their experiences with flooding over the past

10 yearsPreliminary survey results show thatthe vasti}E&]SC }( & *%}v VvSe %0 NZ1PZ )}
ZIPZ_ Ju%}ES v }v o v E]JvI]JvP A 8§ EU % E A v3]}v }( (o}} uP UA
recreation, and a healthy watershed that supports a wide variety of plant and animal life.

This Inventory contains the data to be used in idemiyand prioritizng Best Management Practices
(BMPs) in the next phase of the Watershed-Based Plan.



Watershed Boundaries

The Upper Silver Creek Watershed Plan project area is 120,091 acres in sizA.{Jalls nested

within the larger Lower Kaskaskia Watershed (HUC 07140204; Fidyirend HUC 0714020405, a

HUC10 that extends from Macoupin and Montgomery counties south through Madison County into St.
Clair County/MUC stands for Hydrologic Unit Code, the number that indicates the general location and
size of the watershed and follows the term.

Table A.1. Area of the hydrologic units nested in the Upper Silver Creek Watershed Plan project area.

Watershed Area
Project area 120,091 acreg
HUC10 level (Silver Creek), HUC 071402040 244,252 acres
HUCS level (Lower Kaskaskia, HUC 0714020 1,028,836 acre
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Figure A.1. The Upper Silver Creek 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 seven HUC12s
and twenty HUC14s (Figure A.2). 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 2-4 HUC14s ranging betd@an®9613 acres

in size. The following pages show the seven HUC12s with their component HUC14s and waterbodies
(Figures A.4 through A.10).

NOTE: The HUC14s delineated for this Watershed-Based Plan have been given new HUC codes and
names subsequently to the submission of this Watershed Resources Inventory. The new codes and
names were assigned so that the HUC14s can be submitted to the USGS Watershed Boundary Dataset
(WBD). The old, draft HUC14s (Figure A.2) are used throughout this Watershed-Based Plan. Figure A.3
and Table A.2 show the old and hew HUC14 names and codes.

Table A.2. Old (draft) and new HUC14 codes and new HUC14 names for the HUC14 subwatersheds. 10 out of 20
HUC14 codes were changed for submission to the Watershed Boundary Dataset (WBD).

Final HUC14 code for
Old HUC14 code (used ir] submission to WBD Final HUC14 name for submission Same/different
this WRI) (used in Watershed Plar| to WBD (used in Watershed Plan) | code?
7140204050101 7140204050101 Heeren Pond-Silver Creek Same
7140204050102 7140204050102 Binney-Silver Creek Same
7140204050201 7140204050201 Big Four Reservoir Same
7140204050202 7140204050202 Village of Livingston-Silver Creek | Same
7140204050203 7140204050203 Village of Livingston Same
7140204050301 7140204050301 Village of Worden-Silver Creek Same
7140204050302 7140204050302 Village of Alhambra Same
7140204050303 7140204050304 Village of Hamel-Silver Creek Different
7140204050304 7140204050303 Village of Hamel Different
7140204050401 7140204050401 Grigsby Lake-Silver Creek Same
7140204050402 7140204050402 Willaredt Lake-Silver Creek Same
Dales Twin Lakes-South Lake-Silv,

7140204050501 7140204050502 Creek Different
7140204050502 7140204050501 Neudeckers Mountain Different
7140204050601 7140204050603 07140204050603-Silver Creek Different
7140204050602 7140204050601 Headwaters Wendell Branch Different
7140204050603 7140204050602 Twin Lakes-Wendell Branch Different
7140204050604 7140204050604 City of Troy-Silver Creek Same
7140204050901 7140204050903 07140204050903-Silver Creek Different
7140204050902 7140204050901 Lake Fork Different
7140204050903 7140204050902 Mill Creek Different

10




Subwatersheds: HUC12s & HUC14s
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FigureA.2. The Upper Silver Creek Watershed Plan project area, with its 20 component HUC14s (old codes), seven
component HUC12s, named streams from the NHD, and interstates.
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FigureA.4. HUC 071402040501 and HUC14s (draft codes), streams, and municipalities present.

TableA3. Area of HUC14 watersheds within HUC 071402040501 and municipalities wholly or partially within it.

HUC14 watershed | Area in acres| Municipalities present
07140204050101 | 9,613.0 Mount Olive
07140204050102 | 5,272.6 New Douglas
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HUC12: 07 1402040502
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FigureA.5. HUC 071402040502 and HUC14s, streams, and municipalities present.

Table A.4. Area of HUC14 watersheds within HUC 071402040502 and municipalities wholly or partially within it.

HUC14 watershed | Area in acres| Municipalities present
07140204050201 | 6,517.6 Williamson, Livingston, Staunton
07140204050202 | 7,750.1 Livingston, Alhambra
07140204050203 | 7,755.7 Williamson, Livingston, Staunton
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HUC12: 071402040503
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Figure A.6. HUC 071402040503 and HUC14s, streams, and municipalities present.

Table A.5. Area of HUC14 watersheds within HUC 071402040503 and municipalities wholly or partially within it.

HUC14 watershed | Area in acres| Municipalities present
07140204050301 | 8,049.7 Worden
07140204050302 | 5,796.8 Alhambra
07140204050303 | 6,064.0 Hamel
07140204050304 | 6,224.9 Hamel
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HUC12: 071402040504
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FigureA.7. HUC 071402040504 and HUC14s, streams, and municipalities present.

TableA.6. Area of HUC14 watersheds within HUC 071402040504 and municipalities wholly or partially within it.

HUC14 watershed | Area in acres| Municipalities present
07140204050401 | 6,291.0
07140204050402 | 5,188.4
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FigureA 8. HUC 071402040505 and HUC14s, streams, and municipalities present.

Table A.7. Area of HUC14 watersheds within HUC 071402040505 and municipalities wholly or partially within it.

HUC14 watershed | Area in acres| Municipalities present
07140204050501 | 5,798.8 Edwardsville
07140204050502 | 5,842.8 Marine
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FigureA 9. HUC 071402040506 and HUC14s, streams, and municipalities present.

Table A.8. Area of HUC14 watersheds within HUC 071402040506 and municipalities wholly or partially within it.

HUC14 watershed | Area in acres| Municipalities present
07140204050601 | 2,758.4

07140204050602 | 5,011.9 Troy, Glen Carbon, Edwardsville
07140204050603 | 4,045.7 Troy
07140204050604 | 3,681.5 Troy

18



HUC12: 071402040509
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FigureA.10. HUC 071402040509 and HUC14s, streams, and municipalities present.

Table A.9. Area of HUC14 watersheds within HUC 071402040509 and municipalities wholly or partially within it.

HUC14 watershed | Area in acres| Municipalities present
07140204050901 | 3,394.4

07140204050902 | 7,762.3 St. Jacob
07140204050903 | 8,321.3 Troy
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Stream miles

There are 476 stream miles in the Upper Silver Creek Watershed Plan project area, as identified in the
National Hydrography Dataset (NHD). The stream reaches are designated perennial and intermittent
streamsU }@& P]JA v~ }vv S$}E_ }6Sighatier [Herk are%ho ahals or ditches identified

in the NHD in the Upper Silver Creek waterst&®k Watershed Drainage section for more information

on stream reach delineation.

Thetributaries in the watershed flow into the mainstem of Silver Creek, which eventually discharges
into the Kaskaskia River, and ultimately into the Mississippi River in Randolph CountyAHigure

Direction of flow and major tributaries

Water flows from north to south in the watershed, with the northernmost tributary beginning in
Macoupin County in HUC 07140204050101. The largest tributary to Silver Creek within the project area
is Wendell Branch, which flows west to east from Edwardsville, Glen Carbon, and Troy.

East Fork Silver Creek is a separate HUC10 watershed to the east of the Upper Silver Creek watershed. It
contains215 stream miles and Highland Silver Lake, an impaired waterbody in the municipality of
Highland, and flows into HUC 071402040509 approximately 3 miles west of St Jacob. Except for this
addition of flow, Upper Silver Creek is a hydrologically self-contained watershed. The outflow of the
watershed from the project area occurs in HUC 07140204050901, at the boundary line of Madison and

St Clair counties.

Waterbodies

There are 732 identified waterbodies in the Upper Silver Creek watershed, with a mean area of 1.0 acre
The largest waterbody identified in the NHD within the project area is a swamp/marsi3aesaes in

size. The largest non-swamp/marsh waterbody is a perennial lake/pond 20 acres in size just east of
Williamson.

Topography

In general, the land in the watershed is fairly flat or gently sloping, making it suitable for crop cultivation.
The watershed has a gentle north-south slope of less than 7.5% (4.4 degrees), decreasing in elevation in
the south (Figuré\.11). Along Silver Creek itself, slopes are often as stsd9% or more (visible in

yellow, orange, and red in Figufel2).

The highest point in the watershed, at its northern edge in Macoupin County, is an unnamed hill with an
elevation of 690 feet. The highest tributaries to Silver Creek, including ephemeral streams, begin at
elevations of aroun®75feet. The outflow of Silver Creek from the watershed project area, the lowest
point in the watershed, is at 433 feet (Figukd.1).

The moderate to steeply sloping terrain in the upper reaches of the watershed drains to a wider, flatter

area approximately where East Fork Silver Creek meets the Upper Silver Creek in HUC 071402050409
Thisflat area is an important feature because it provides more flood storage than the upper reaches.
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Topography

Legend
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Figure A.11. Topography/elevation in the Upper Silver Creek watershed project area, from the Digital Elevation
Model (DEM) in the USGS National Elevation Dathset.

21



Legend
C} watershed Pian P

~~— Streams

¥ surface Water
©J Municipalities
Slope
-5
[ 501-10%
[ ]1001-15%
B 15.01 -20%
I 2001 -25%

Figure A.12. Slope in the Upper Silver Creek watershed project area, in pércent
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Climate

The Upper Silver Creek Watershed study area experiences typical weather for southwestern lllinois,
including great variation in temperature, precipitation, and snowfall from one year to the next.

Temperature

Southern lllinois experiences an average of just over 40 days at or above 90°F and an average 2 days at
100°F or higher every year. The average length of the frost-free growing season in southern lllinois is
more than 190 days. The average annual temperature for the region iSF{féasured between 1901

and 2000). Over the past 25 years, the average annual temperature in southwestern Illinois has
increased, reaching 256-year high of approximately 55Bin 2012 (Figuré&.13).

Between 1988 and 2013, southern lllinois has experienced 853.2oflay@ximum temperature equal

to or greater than 90°F. This equates to an average of 32.8 days per year of temperatures over 90°F
(data from monthly averages from gaging stations in all three couriti€sg maximum recorded
temperature in the three counties between 1988 and 2014 was'E®6July 2012, recorded in Alton,
Madison County. The minimum recorded temperature in the three counties between 1988 and 2014
was 20°Fin December 1989 at two gauge stations in Macoupin Cotinty.

[llinois, Climate Division 8, Average Temperature, January-December

1201-2000
Avg: S5.4°F

== Avg Temperature
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V inEanul
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541

537

1 I 1 1 1 1 1 1 1 1 I 1
1988 1950 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2Nz 2014

Figure A.13. Average annual temperatures insduth s Ev /oo]v}]e SA v i666 v TiidoU (E}u EK
At-A-Glance Time Series. The leftmost y axis shows average annual temperature in degrees Fahrenheit.
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Precipitation

Average precipitation exceeds 48 inches a year in southern lllinois, alldals farmso rely on

precipitation rather than irrigation for much of the ye3Precipitation gauge stations in Mount Olive

and Edwardsville measured an average annual precipitation of 40.21 inches and 38.73 inches,
respectively, between 1971 and 2000, and 40.10 and 44.77 inches between 1981 and@#®a0erage
annual number of days with 0.1 inch or more of precipitation was 62 days (averaged between recorded
data from the two stations between 1971 and 2000), with May as the wettest month and January as the
driest. The average annual total snowfall recorded was 18.5 inches (between 1971 and 2000).

Flooding is the single most damaging weather hazard in lllinois. Rainstorms in lllinois produce 40 or
more flash floods on average per year across the state, each with 4 to 8 inches of rainfall in a few hours
in localized area$The greatest recorded 24-hour precipitation event recorded in Edwardsville and
Mount Olive is 7.05 inches of rain in August 1915 (TAHUI@). Flash floods can occur at any time of year

in lllinois, but they are most common in the spring and summer mohtBse Flooding section for more
information on occurrences of flash flooding and general flooding.

TableA.10. Highest daily precipitation over 24 hours between 1893 and 2014 at gauge stations located in
Edwardsville and Mount Oliv&.

Daily Precipitation Gauge
Rank (inches) Date Station
1 7.05 8/20/1915 | Edwardsville
2 6.43 5/26/2009 | Edwardsville
3 6.00 7/14/1912 | Edwardsville
4 5.97 5/17/1943 | Edwardsville
5 5.86 8/16/1946 | Edwardsville
6 5.13 4/22/1944 | Edwardsville
7 5.10 9/17/1969 | Mt Olive*
8 4.87 4/22/1944 | Mt Olive*
9 4.63 8/24/1977 | Edwardsville
10 4.57 8/10/1961 | Edwardsville

* Data from Mount Olive gauge only available from 1940-2014.

Drought

There has been considerable variability in precipitation in the state over time, including major multi-year
E}uPZ3e Jv 8Z idii[s v i0AIFC VEUAIBEkuU ]3] Jv $Z iBdhge v i006i[e

National Climatic Data Center (NCDC) database reported 26 drought/heat wave events in Macoupin

County from1995to 2010, with the most recent event in June 2068adison County experienced four

drought events between 1983 and 2012, three of which occurred in 2005 or'fateiere were three

reported drought events in Montgomery County between 1983 and 26@Xtreme heat often

accompanied rainfall and surface water shortages during these events.
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Tornadoes

lllinois experiences about 29 tornadoes annually, 63% of which occur in peak months April, May, and
June?® A significant recent tornado struck down in the city of Mount Olive in May 2013, damaging more
than 40 homes and businesses in the downtown area, including Cit{’ Hallas not declared a

presidential disastet’ In Madison County, 39 tornadoes were reported between 1950 and 2006. In
Montgomery County, 31 tornadoes/funnel clouds were reported between December 1950 and 2010,
and in Montgomery County, 28 occurrences were reported between 1950 and 2008. The greatest
recorded magnitude among these events is F4 on the Fujita Scale (one event in Madison County).
Typically, the area impacted by tornadoes in the three counties was less than four square miles.
Montgomery County has calculated that the probability of a tornado hitting somewhere in the county in
any given year is 47%4192°
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Geology

The bedrock underlying Southwestern lllinois is composed of Cambrian, Ordivician, Silurian, Devonian,
Mississippian, and Pennsylvanian sedimentary rocks (i.e., sandstone, shale, dolomite, and limestone)
resting on crystalline basement rocks consisting mainly of granite. Tilting and folding of the bedrock
surface below Madison County resulted in the present bedrock surface topography. Kiishows

the generalized bedrock geology beneath Madison Cotinty.

Directly below the glacial drift in the central and eastern portions of the county, including below the

Upper Silver Creek watershed, are Pennsylvanian rocks (Adiie Theerocks have relatively low

permeability and consist mainly of shales, sandstone, thin limestone, and coal. The water-yielding

character of these Pennsylvanian formations is variable but generally very low; the sandstones are the

only formations that yield any appreciable amounts of water. The sandstones differ laterally in

permeability and are not water-yielding at all sites. In some locations, small, local supplies of suitable
groundwater may be obtained from shallow sandstone and creviced limestone, but the probability of

obtaining a well in the Pennsylvanian aquifers yielding more than 20 gallons per minute (gpm) is low.
Furthermore, as the depth of large aquifefs E + «U §Z A & E[+ u]l]v E o }v3 v3 o0} Jv (
limiting the uses of the groundwatéf.

Blanketing the bedrock are unconsolidated deposits from glacial drift, ranging in thickness from two to
200 feet across Southwestern lllinois. The glacial materials in the watershed and Madison County were
deposited during the Pleistocene Epoch by the lllinoian glacial advance. The lllinoian Till Plain comprises
much of the area east of the Mississippi River bluffs. A second glacial movement (Wisconsinan) did not
advance on the area, but its deposits were widely transported here by wind and water. After the glaciers
had receded and the deposits had dried, the wind picked up many of the fine-grained sand, silt, and clay
(mostly silt) sediments and deposited them on the uplands in uniform layers known as loess. Since winds
were generally from the northwest, the loess deposits are thicker on the uplands adjacent to the
Mississippi River flood plain. The thickness of the glacial drift is highly v&fiable.

Figure A.14. Generalized Bedrock Geology in Madison County, Illinois. Data from lllinois State Geologi@él Survey.

-

Note: Pliestocene
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(FigureA.15). Near and in the Upper Silver Creek watershed, the deposits are mainly silt, silty clay, and
fine sand.

Cross-sections of the landscape at lines A and B in FAdglBg¢shown in Figuré.16) show that the rock

layers underlying the Silver Creek channel are, from bedrock to surface: Pennsylvanian bedrock; a
mixture of loam, sand and gravel, and diamicton (lllinois; common in loess-covered terraces along Silver
Creek); silt loam to silty clay loam with some fine sand (Wisconsin; lake deposits); mainly silt, silty clay,
and fine sand (Hudson episode; river deposits); and on the stream banks, silt loam or loess (Wisconsin;
loess). The thickness of the loess (windblown silt) is shown on the map as contours. The loess layer
becomes thinner as you move eastward from the Mississippi River. The loess thickness is 20 feet thick in
the lower part of the Upper Silver Creek watershed near Troy, but only five to 10 feet thick at the
northern end of the watershed.

The valley fill material along Silver Creek is an important source of groundwater for industries and
municipalities on the floodplain. Wells reaching to sand and gravel aquifers in underlying till plain
deposits produce moderate amounts of water for small communities and rural households. Drinking
water for most rural households using wells comes from low-yielding wells 35 to 150 feet deep. The
numerous ponds throughout the watershed supply ample water for livestock and witllife.
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FigureA15. Surficial geology of the Upper Silver Creek watershed area in Madison Gdunty.
Legend on following page. Cross-§]}ve § o]v « [ v [ E AX Mapof &iftjal§eology for
the portions of the watershed in Macoupin and Montgomery Counties were not available.
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QUATERNARY DEPOSITS

Description

Unit

Interpratation

HUDSON EPISODE (-12,000 years before present (B.P) to today)

Fill or removed earth; various
sediment types

Mainly silt, silty clay and fine
sand; weakly to well stratified;
includes some coarser beds

Silt loam with thin fine sand
beds; weakly siratified

Silty clay loam, siity clay, and
slity loam; massive to stratified,
some fine sand lenses

Very fine, fine and medium sand;
stratified; moderately to well sorted

Silt loam, pebbly silt loam or
pebbly siity clay diamicton

Siity clay to silt with some fine
sand; massive to stratified

WISCONSIN EPISODE (~75,000-12,000 years B.P)

Silt loam to silty clay loam with
some fine sand; massive to
stratified

Fine, medium and coarse sand;
stratified; generally coarsens at
depth; some gravelly zones

Silt loam; massive; upper 3/5 of
unit is more tan or gray (Peoria);
lower portion has pinkish hue
(Roxana)

Disturbed ground
7 == =
Z

Cahokia Formation
(undivided)

Cahokia Formation
{fan facies)
=

<)

Cahokia Formation
{clayey facies)

Cahokia Formation
(sandy facies)

Peyton Formation

Cahokia or Equality Formation

(undifferentiated)

Equality Formation

(hachures on map where buried)

Peoria and Roxana Silts

L2l

Man-made fill or excavations

River deposits (alluvium);
mapped in valleys triibutary to the
Mississippl Valley

Alluvial fan deposits: mainky
reworked loess from bluffs east of
American Bottoms

Overbank alluvium, abandoned
channel and swale fills; mapped
only in Mississippi Valley

Alluvium; point bar and channal
deposits; mapped only in
Mississippi Valley

by
gravity (colluvium); creep layers,
slumps, or landslides

Overbank alluvium or lake
deposits; occurs on or near the
‘Weod River Terrace

Lake deposits: of slackwater origin
during peak Mississippi River
aggradation

[o] h (glacial
deposits); on Wood River Terrace
in northern American Bottoms

Loess (windblown silt); blankets
all uplands; thickness contours
shown on map; thins eastward from
Mississippi Valley bluffs

1 Ld lllinois Episode till border

— =15 ==

Mote: Loess contours show the combined thickness of Peoria and Roxana Silts on uneroded
upland areas. The actual thickness at a given spot may be much less, especially along valley

(areas to southwest of line are driftless)

Loess thickness contour (in feet)

ILLINOIS EPISODE (-200,000-130,000 years B.R)

Mixture of loam, sand and gravel,
and diamicton; weakly stratified;
poorly to well sorted sands; may ba
fractured or faulted (from glacial
processes)

Sand with some gravel; stratified;
may inciude silty or clayey zones,
aespacially near sudace

Pebbly loam diamicton (mixture
of clay, silt, sand, and gravel);
genarally massive; includes some
sand and gravel lenses (especially
in upper portion)

Siit loam 1o siity clay loam;
massive to weakly stratified; locally
fossiliferous.

PRE-ILLINOIS EPISODE (-700,000-400,000 years B.P)

Pabbly slty clay loam diamicton;
genarally massive; include sand
and gravel lenses, zones of
stralified silt near base

Silty clay loam, slity clay, and silt
loam; weakly stratified; contains
some fine sand beds

Hagarstown Member,
Pearl Formation

(stipples on map where burisd)

Pearl Formation
(outwash facies)

{hachures on map where buried)

Glasford Formation
(= & feet of loess cover)

Petersbung Silt
{cross sections only)

e

Banner Formation,
{undivided)
(cross sactions only)

Banner Formation,
Canteen member
(cross sections only)

lea-contact sediments; deposited
mainly in ice-marginal, subglacial,
or supraglacial channels; locally
includes glacictectonic faulting and
deformation

DOutwash; comman in
loess-covered terraces along Siver
Creak

Till and ice marginal deposits;
includes subglacial and supraglacial
deposits

Lake sediment; deposited under
stackwater conditions or ice
marginal setings.

Till and ice marginal deposits;
includes subglacial fill and
supraglacial debris flows: may
include lake sediment

Preglacial alluvium and lake
deposits; may include some
residuum or colluvium at base;
occurs mainly in preglacial bedrock
valleys

PRE-QUATERNARY DEPOSITS

Description

Shale, siltstone, limestone, and
sandstone; lass commonly beds of
coal and undarclay

A—A’ Line of cross section

slopes where post-depositional erosion of loess has been significant (see cross sections).

Legend. Surficial geology of the Upper Silver Creek watershed area in Madison County.
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Unit

Pennsylvanian or

Mississippian bedrock

Interpretation

Bedrock outcrops or bedrock
within 5 feat of land surface; most
common in biuff area west of Alton;
includes Pennsylvanian and
Mississippian rocks



Figure A.16. Cross-sections of surficial geology at lines A and B in&idure

This excerpt of cross-section A extends from Canteen Creek to Sugar Creek, includir
Silver Creek. The excerpt of cross-section B extends from Cahokia Creek to East Fot
Creek, including Silver Cre®iSee legend for Figude15.

155 -4

30

Legend

Sand. may contain some gravel or
silt

Sand with gravel
Laminated silt and clay

Mixture of loam, sand and gravel,
diamicton, andfor silty clay

Silver Creek

Diamicton, massive silt, or other
fine-grained sediment
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Aquifers

There are three major sand and gravel aquifers in the Upper Silver Creek watershed, shown in dark blue
in Figure AL7. Two of these are on the mainstem of Silver Creek, and the third is situated directly below
Marine. They underlie 17,462 acres500) of the watershed (volume is unknown). Generally, the tops of
such aquifers lie within 300 feet of the surface and the bases occur within 500 feet. The major aquifers
are defined as geologic units capable of yielding 70 gallons of potable water per minute. Potable water
is defined as containing less than 2,500 milligram per liter total dissolved solids. Major sand and gravel
aquifers are commonly separated from shallower aquifers by layers of less permeable till or fine-grained
lacustrine deposits.

There may be several potential aquifers 50 ft or less below the ground surface in the watershed,
underlying 57,402 acred&%) of the watershed area, as shown in the areas with blue/grey diagonal
lines in Figure A7. 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. These potential 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. Minor aquifers typically yield from five to seventy gallons of
potable water per minute. Potable water is defined as water containing less than 2,500 mg/L of total
dissolved solids (TSS)

Deep major bedrock aquifers are distributed beneath the entire watershed at depths greater than 500
feet below the ground surface. They are capable of yielding 70 gallons of water per minute. The deep
aquifers beneath the watershed do not yield potable water (containing less than 2,500 milligrams per
liter of TS$ Instead, they yield water containing 2,500 to 10,000 milligrams per lit€68shown in

light brown in Figure A.17, or water containing greater than 10,000 milligrams per liter of TSS, shown in
darker brown.
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Aquifers

Legend @
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Potential shallow aquifer
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Contain <2,500 mg/LTSS - potable
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Figure A.17. Known and potential aquifers underlying the Upper Silver Creek watershed at various dEfmtbe.
can be viewed online in lllinois SES/00]v}]s t § E t oo ~/>t d Z% /vd E &]A D %X
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Wells

lllinois State Geological Survey has docume2i@d 7wells and borings in the Upper Silver Creek
watershed, of which 1,193 are water wells (FigAt&8). There are also over 500 abandoned wells, over

500 test wells, and over 450 wells related to oil and gas production. Permits for drilling have been issued
for 16 wells®*

Figure A1& t oo v }E&]JvPe (E}u /M~ t 00 v J}E]JVPe § X
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The water wells are fairly evenly distributed across the watershed, with the exception of clusters of
wells to the north and south of Troy (Figuel9).*? The water wells category includes municipal water
supply, irrigation, industrial, commercial, and several types of test well. (More detailed information on
well types and specifications is available to order from ISGS for ¥fee.)

Figure A.19. Water wells and water supply wells for gas production from the ISGS Wells and Borings Database.
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Drinking water
dZ]ES v

E]JVI]VP A § E *p%%0C *C*3 u-
System (SDWIS) for the watershed (Tabld)AEdwardsville, Troy, and Ren Barn Rendezvous RV Park in

E E %}ES

v §Z h~

Edwardsville withdraw groundwater for public supplies. Staunton and Mount Olive use surface water.
Other communities purchase groundwater and surface water from entities such as the Bond Madison
Water Company and Tri-Township Water District.

In 2012, Staunton and Mount Olive were identified in the Kaskaskia Basin and Vicinity 2050 Water

AU %0 %0 0 C

systems will not meet expected demands during a drought of retbrd.

TableAll. Water supply systems with records in UB/E[« "~ (

W [e

oe ooy V3 -EJA]VWPEE *P% % 0C *C*3 ueU u-500pchark@thie $Z & |-

EJvI]vP t § & /v(FPEU §]}v ~"C+§ uX

Water System | County(s) | Population | Primary Water
System Water System ID | Name Served Served Source Type*
Community Water System| 1L1190250 Edwardsville | MADISON | 24900 Groundwater
Community Water System| 1L1191000 Troy MADISON | 16800 Groundwater
Transient Non-Community} Red Barn
Water Systems 1L3141887 Rendevous MADISON | 25 Groundwater
Community Water System| [1L1190300 Glen Carbon | MADISON | 11500 Purch_groundwater
Community Water System| [L1190950 St. Jacob MADISON | 1602 Purch_surface water
Community Water System| [1L1190700 Marine MADISON [ 960 Purch_surface_water
Community Water System| 1L1191200 Worden MADISON [ 936 Purch_surface_water
Community Water System| IL1190600 Livingston MADISON | 825 Purch_surface_water
Community Water System| I1L1190050 Alhambra MADISON [ 800 Purch_surface_water
Community Water System| 1L1190450 Hamel MADISON [ 800 Purch_surface_water

Staunton

Reservoir

Road Water
Community Water System| [L1175250 Coop MACOUPIN 63 Purch_surface water
Community Water System| [L1171050 Staunton MACOUPIN 5030 Surface_water
Community Water System| [L1170700 Mount Olive MACOUPIN 2150 Surface_water

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

purchased water).
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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
Upper Silver Creek watershed. Data provided by the United States Department of Agriculture (USDA)
Natural Resources Conservation Service (NRCS) was used to identify the soil types in the watershed.
There are 123 soil types present in the watershed, each of which has a designated hydrologic soil group,
hydric soil category, and erodible soil category. See full table of soil types and their attributes in the Data
Tables section.

Hydrologic soil groups
Soils are classified by the Natural Resource Conservation Service into Hydrologic Soil Grojips (HSGs
based on their infiltration and transmission (permeability) attributes. The ease with which certain soils
drain water affects groundwater recharge and the type and location of suitable infiltration management
measures (such as 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 TaBld2. Sandy type A soils drain much better and allow
more infiltration than clay type D soils.

Alo §C% &

A e

<U]E

(E}u §Z hX~AX

% ESu vs }(

PE] pHoSuE [« 7

(SSURGO) fifé The SSURGO data for the project area included 123 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 goils in th
watershed.

Table A12. The four primary Hydrologic Soil Groups (HSGs) and their texture, drainage description, runoff
potential, infiltration rate, and transmission rate.

Drainage Transmission
HSG| Soil Texture Description Runoff Potential | Infiltration Rate | Rate
Sand, Loamy Well to
Sand, or Sandy | Excessively
A Loam Drained Low High High
Silt Loam or Moderately Well
B Loam to Well Drained | Moderate Moderate Moderate
Somewhat
C Sandy Clay Loan| Poorly Drained | High Low Low
Clay Loam, Silty
Clay Loam, Sand
Clay Loam, Silty
D Clay, or Clay Poorly Drained | High Very Low Very Low
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TableAl13. Hydrologic soil groups including acreage and percent of watershed. Unclassified soil group areas are
listed as water, miscellaneous water, urban land, or dufipg3* *°

Percent of
Hydrologic Soil Group Area (acres)| watershed
Unclassified 935 1%
A (fast infiltration; low runoff potential) 1,720 1%
B 56,217 47%
B/D 11,993 10%
C 22,803 19%
C/D 9,488 8%
D (very slow infiltration; high runoff potential) 16,926 14%
Grand Total 120,082 100%

Hydrologic soil group B, which drains moderately well to well, is the most prevalent HSG in the
watershed, covering 47% of its area (TablE3). See Data Tables section for a breakdown of hydrologic
soil groups by HUC14 subwatershed. Group D soils are most prevalent in the northern half of the
watershed, occupying much of the upland area (FigL28). Group B/D soils cover large swaths of land

in the middle of the watershed, as the soils transition down to Group B soils covering the majority of the
lower watershed. Group C soils, which drain somewhat poorly and have low infiltration, are distinctly
located along the waterways of Silver Creek and its tributaries. Unclassified soil group areas include
water, miscellaneous water, urban land, or dumps.
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FigureA 20. 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 wefldreds

locations and attributes of existing wetlands are discussed in the Land Use/Land Cover section. The
species composition and growth of vegetation growing 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 (Fighii2l). Fiteen solil types in the watershed were

identified as hydric soils, covering a total area oflB8,acres (Tablé&.14). Full data on soil types in the
watershed and their hydric status is included in the Data Tables section.

Hydric soils constitute 29% of the soils in the watershed (Table A.15). Soils in areas of water, urban land,
and dumps were considered to be non-hydric. See Data Tables section for a breakdown of hydric soils by
HUC14 subwatershed. Areas of hydric soils of significant size are located in along the Silver Creek
waterway and along the upland edges of the watershed to the north (Fi2d.

TableA.14. Soil types and their hydric status and acreage in the watershed.

Map Symbol Hydric Soils area

Code Soil Type (SSURGO map unit name) Hydric Soil? (acres)

3070A Beaucoup silty clay loam 0-2% slope frequently flood{ Yes 1,544

Beaucoup silty clay loam undrained 0-2% slope

1070L occasionally flooded long duration Yes 122
3334A Birds silt loam 0-2% slope frequently flooded Yes 5,078
657A Burksville silt loam 0-2% slope Yes 1383
112A Cowden silt loam 0-2% slope Yes 36
993A Cowden-Piasa silt loam 0-2% slope Yes 10,402
385A Mascoutah silty clay loam 0-2% slope Yes 1457
474A Piasa silt loam 0-2% slope Yes 691
31A Pierron silt loam 0-2% slope Yes 1,163
703A Pierron-Burksuville silt loams 0-2% slope Yes 862
16A Rushville silt loam 0-2% skep Yes 32
50A Virden silt loam 0-2% slope Yes 1,903
885A Virden-Fosterburg silt loams 0-2% slope Yes 10,059
165A Weir silt loam 0-2% slope Yes 302
90A Bethalto silt loam 0-2% slope Some* 71
Total 35,104

Table Al5. Hydric soils by acreage and percenta&: **

Area Percent of
Hydric Soil (acres) watershed
Hydric Soils 35,104 29%
Non-Hydric Soils 84,978 71%
Total 120,082 100%
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Figure A.21. Hydric and non-hydric soils in the watershed.
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Highly erodible soils

Over time, soils exhibit some degree of midlerosion 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 or not a soil will erode. Rather, it is a combination of all properties interacting

simultaneously. The Natural Resources Conservation Service uses the Universal Soil Loss Equation (USLE)
to calculate a potential average annual rate of sheet and rill erosion. That value is divided by a
predetermined soil loss tolerance level (T) to determine if a soil is highly erodible. Variables that are
inputted 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 Madison County Soil Survey was used as the primary reference for identifying highly erodible soils in
the watershed. The soil survey is the most authoritative source of soils data for the watershed because it
is was developed with a considerable amount of field observations combined with GIS

modeling. Calculations based solely on GIS modeling can overestimate or underestimate the extent of
actively eroding soils. The Madison County Soil Survey identifies which soils are currently classified as
eroded or severely eroded. These soils all shared the similar properties of steep slopes (5 to 18%) and
high silt content (55 to 72%). Several soil types that exhibited these same properties but were not
currently classified as eroded or highly eroded were also added to the list of highly erodible soils.

Highly erodible soils are present throughout the watershed, particularly on steep slopes @RR)reA
strong correlation between slope and high erodibility can be seen in the maps for these factors (Figure
A.12 and Figuré\.22). Large areas of highly erodible soils are present in the southwestern part of the
watershed. Approximately 29% of soils in the watershed are highly erodible, according to Madison
County Soil Survey data (TaiB46).

Table A.16. Soil erodibility by area and percentage in the watershed.

Area Percentage of
Soil erodibility (acres) watershed
Highly erodible 34,832 29%
Not highly erodible 85,250 71%
Grand Total 120,082 100%
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Figure A.22. Highly erodible soils, identified using erodibility classifications from the Madison County Spil Surve
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Water table

The depth of the water table is <50 centimeténghe soils covering 74% of the watershed (Figure
A.23).*>“® The soils in 9% of the watershed have a water table 200 cm or more below the surface. These
soils are concentrated in the southwest of the watershed.

Figure A.23. Water table depth by soil type, according to county soil su%égys.
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Watershed Jurisdictions

The Upper Silver Creek watershed is located in three counties, 14 townships, and 13 municipalities

(Table A.17 and Figure24).

Table A.17. County, township, unincorporated, and municipal jurisdictions within the watershed.

Area within
watershed % d

Jurisdiction Area (acres) (acres) Watershed

County (inclusive of municipalities) 1,483,961 120,08 100%
Macoupin 555,56 10,40 9%
Madison 474,06 107,94 90%
Montgomery 454,33 1,73 1%
Municipalities 30,59 6,68 6%
Alhambra 49 42 0%
Edwardsville 12,91 10 0%
Glen Carbon 6,52 i 0%
Hamel 74 74 1%
Livingston 68 68 1%
Marine 45 45 0%
Mount Olive 74 39 0%
New Douglas 68 3 0%
St Jacob 49 5 0%
Staunton 1,97 11 0%
Troy 3,42 2,49 2%
Williamson 99 99 1%
Worden 46 13 0%
Unincorporated Areas 1,310,454 113,42 94%
Macoupin County 537,09 9,904 8%
Madison County 337,81 101,78 85%
Montgomery County 435,53 1,73 1%
Township 305,38 120,08 100%
Cahokia (Macoupin County) 23,58 22 0%
Mount Olive/Staunton (Macoupin County) 23,40 10,17 8%
Alhambra (Madison County) 22,39 15,58 13%
Edwardsville (Madison County) 23,04 26 0%
Hamel (Madison County) 23,46 11,72 10%
Jarvis (Madison County) 22,99 18,95 16%
Leef (Madison County) 18,79 27 0%
Marine (Madison Coun) 22,72 8,84 7%
New Douglas (Madison County) 13,40 4,62 4%
Olive (Madison County) 20,30 19,47 16%
Omphghent (Madison County) 21,55 1,88 2%
Pin Oak (Madison County) 23,13 18,57 15%
St. Jacob (Madison County) 23,03 7,59 6%
Walshville (Montgomery County) 23,54 1,72 1%
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Figure A.24. County, township, unincorporated, and municipal jurisdictions within the watershed.

45



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 (rivers, streams, lakes, wetlands, and
floodplains)AZ v "t § E+ }( §Z h Keda catEgoryutatincludes any wetland or

stream/river that is hydrologically connected to navigable waters. Counties also regulate wetlands and
other aspects of stormwater management through county Stormwater Ordinances.

The U.S. Fish and Wildlife Service (USFWS), lllinois Department of Natural Resources (IDNR), lllinois
Nature Preserves Commission (INPC), and Forest Preserve Districts play a critical role in protecting high
guality habitat and threatened and endangered species, often on land that contains wetlands, lakes,
ponds, and streams.

The lllinois Environmental Protection Agency (IEPA) Bureau of Water regulates wastewater and

stormwater discharges to streas, rivers, and lakes through the National Pollutant Discharge

Elimination SysteniThe NPDES Phase | Stormwater Program applies to large and medium-sized

Municipal Separate Storm Sewe€S S us ~DAd[+*U « A E o0 ]Jv p3EJ] o 3§ P}E] U v
hydrologically disturbing 5 acres of land or more. The NPDES Phase Il program covers additional MS4
categories, additional industrial coverage, and construction sites hydrologically disturbing more than 1

acre of land. Under the NPDES Phase Il program,jall] % 0]3] * A]$Z su ooU u JpuU v o C
are required to complete a series of Best Management Practices (BMPs) and measure goals for six

minimum control measures, including public education and participation, illicit discharge detention,

construction site runoff control, and pollution preventiéh.

For construction sites over one acre in size, which are covered by the NPDES Phase Il 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 and completing final stabilization of the site. Several municipalities and companies in the
Upper Silver Creek watershed have been issued NPDES permits by lllinois for stormwater discharges to
MS4s.

The county Soil and Water Conservation Districts (SWCDs), under the Natural Resources Conservation
Service (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.

Local government

Watershed protection in Madison, Macoupin, and Montgomery Counties is primarily the responsibility
of county and municipal level governmefounty 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
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policies enacted in the unincorporated areas. Local municipalities also have ordinances that address
other natural resource issues, which can include conservation development, Special Service Area (SSA)
or watershed protection fees, and native landscaping.

Land development in unincorporated Madison County, which constitutes 85% of the Upper Silver Creek
Watershed Plan project area, is regulated by the Madison County Planning and Development
Department. 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 National Flood Insurance Program
(NFIP)D ]e}v }uv3C[s "3}EUA § EKE ]Jvv ~uyv Jv 1116 E Ppo § -
which alter stormwater flows and enables the County to comply with National Pollutasttddig

Elimination System (NPDES) regulations. The ordinaquires several types of development activity
proposed in the unincorporated area of the countyabtain 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 also
currently in the process of adopting a Stormwater Plan, which will guide future stormwater

management activities.

Several municipalities in Madison County in the Upper Silver Creek watershed have passed similar
ordinances. Alhambra, Edwardsville, Glen Carbon, Hamel, Marine, Troy, and Worden have passed
Subdivision Ordinances and Zoning Ordinances. Alhambra, Edwardsville, Hamel, and Troy have also
passed Drainage Ordinances. (Other municipalities in Madison County may have passed these
ordinances as well; these were the participating jurisdictions in the draft Madison County Multi-
Jurisdictional All Hazards Mitigation Pl&hllany municipalities in the watershed are also members of
the NFIP and have passed floodplain ordinances (see Flooding section for more information).

Macoupin County passed a Subdivision Control Ordinance in 2005, which governs review and
construction procedures for new subdivisions. The County Soil and Water Conservation District is one of
the parties with review of new subdivisions. Macoupin County and its municipalities have no standalone
stormwater management ordinance, flood damage prevention ordinance, zoning ordinance, land use
plan, or erosion management program/policy as of 2010. The county is a member of the NFIP. Two cities
in the county, one of which is the City of Staunton, have passed a Zoning Ordinance (in 2009) which
regulates aspects of zoning including land use, building regulations, and procedures for approval of new
construction. Staunton also passed a Subdivision Control Ordinance if*2005.

Montgomery County has a Subdivision Ordinance, but no separate Zoning Ordinance or Drainage
Ordinance. It does have a Floodplain Zoning Ordinance, adopted in 1999, and it is a member of the NFIP.
The county also maintains maps of existing land use and infrastrutture.

The Madison County All-Hazard Mitigation Plan also included a summary of planning documents in
effect for the county and municipalities (Table A.18
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Tabk A.18. Existing planning documents by jurisdiction, of the municipalities in the Upper Silver Creek watershed

that participated in the Hazard Mitigation PI&hExcerpt from Table 7 in that plan.

Existing Planning Madison | Alhambra | Edwardsvie Glen Hamel Marine Troy Worden
Documents County Carbon

Plans

Comprehensive Plan X X X X X X X X
Emergency Management X X X X X X

Plan

Land Use Plan X X X X X X

Codes and Ordinances

Building Codes X X X X X X

Drainage Ordinances X X X X X X X
Historic Preservation X X X X X

Ordinance

Subdivision Ordinance(s) X X X X X X X X
Zoning Ordinances X X X X X X X X
Maps

Existing Land Use Map X X X X X X
Infrastructure Map X X X X X X X

Zoning Map X X X X X X X X
Flood-Related

Flood Ordinance(s) X X X X X
Flood Insurance Rate X X

Maps (FIRMSs)

Repetitive Flood Loss Lis X X

Elevation Certificates for X X X

Buildings

Stakeholder outreach to municipalities

The planning team interviewed numerous nine of the 13 municipalities in the
watershed. Mayors, aldermen, and municipal staff were asked about drinking

water source(s), wastewater treatment system(s), and flooding, as well as other
issues such as erosion, siltation, and water quality issues.

Drinking water

Municipalities do not typically use surface water or for their drinking water
supplies. Only one communitiyAlhambrat uses groundwater from within the
watershed, and even then, only as a portion of its supply. Most communities
purchase surface water originating in the Mississippi River from suppliers such as
the Bond-Madison Water Company (which purchases water from lllinois
American Water).

Bond-Madison water tower
west of Livingston. Photo:
Bond Madison Water
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Private wells supply many individual residences with water throughout the watershed, and particularly
in unincorporated areas.

Wastewater treatment

Municipal wastewater treatment in the watershed is largely conducted at facilities within municipal
boundaries. At least seven of the thirteen municipalities have their own wastewater treatment facility.
At least two municipalities send their wastewater to a facility in another jurisdiction for treatment.

None of the municipalities interviewed had combined sewers (sanitary and stormwater system
combined). However, many municipalities acknowledged that leaks in the sanitary sewer infrastructure
may inadvertently be creating combined sewers by letting stormwater seep in.

Private sewage systems, such as septic systems, are commonplace within municipal boundaries, and
several municipalities mentioned plans to extend public sewer lines to these properties in future.
Outside of municipal boundaries, nearly all properties have individual private sewage treatment
systems. Some Open House attendees reported bad smells from private sewage systems, which may
indicate malfunctioning systems.

Flooding

Urban flooding was probably the most important issue to the municipalities interviewed; all of them had
experienced at least some flooding in developed areas. None of the municipalities mentioned riverine
flooding as a problem.

Open House attendees and Flood Survey respondents reported flooding on their properties and on the
roads around them. Flood locations identified in the Flood Survey were used to create rankings for flood

UP "Z}8¢%1}5 su A S EeZ X dZ "Z}3+%}5_ EeslljvBrildodE e }v eud
prevalence, frequency, monetary loss, and area of influence (see Appendix B).

The Flood Survey revealed a need for further education about flooding and flood insurance. Ten percent
of Flood Survey respondents did not know that all or part of their property was in the floodplain. The
majority of flooding reported in the survey (87%) was outside of FEMA-designated floodplains, and
several property owners had flood insurance policies on structures outside of the floodplain. Over half

of respondents who had flooding did not report it to anyone. Given that a quarter of respondents
experienced flooding over the last ten years, there is a clear mandate to further educate residents on
flood damage prevention and mitigation.

Road overtopping near
Marine, 2013. Photo: Village
of Marine.
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Erosion

Marine and Edwardsville highlighted soil erosion issues within their municipal boundaries. Both
municipalities, and several townships, mentioned instances where row crops are consistently planted up
to the edge and into drainage ditches, leading to greater soil erosion and widening the ditch. Marine and
Hamel reported unstable streambanks and erosion issues upstream of their water and wastewater
treatment facilities, respectively, threatening the viability of those facilities

in the event of a bank blow-out.

Several Open House attendees reported erosion on their properties from
widening ditches, tributaries, and creeks. One individual reported brown
water rushing off a field and over a road (and over a blocked culvert),
carrying a heavy load of sediment with it.

Logjams

Several municipalities and landowners mentioned logjams as an issue in
Silver Creek and its tributaries. Some identified beavers as an exacerbating
factor, especially at the southern end of the watershed where there is more
flat, wooded land in the floodplain.

Siltation

Siltation was an issue for Glen Carbon residents with a pond that had fill~~

with silt and was no longer functioning as a stormwater basin, and for ar Muddy water flows ifo

around Troy where agricultural land abuts residential areas (subdivision: Heritage Lake in Marine.
Photo: Village of Marine.

Surface water quality issues

Water quality issues were noted in four communities, and include turbidity (from high concentrations of

suspended solids) and duckweed growth on ponds. None of the municipalities had conducted surface

water quality testing in the watershed. Several property owners attending the Open House events

mentioned litter/trash as an issue on their land and in the creeks and streams they drive past, from

sources including illegal dumping of large items and smaller trash being thrown out of car windows.

Recreation

Water-based recreation is uncommon in the watershed, partly
because so much of the creek and waterbodies are only
accessible from private land. However, four municipalities did
relate that fishing and boating took place on lakes and ponds in
their jurisdictions. Others related that they had played and swum
in a creek in their youth, but no longer do so because the creek is
now steeper, wider, and more dangerous. Some had heard that
the creek had water quality issues.

A table summarizing the input from municipalities can be found

in Table A.19 Lake/detention basin where recreation is
not allowed. Photo: HeartLands
Conservancy.
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Table A.19Summary of municipal input from stakeholder engagement. Gray cells indicate that the watershed planning team was not able to meet with the
municipality. Information on water supply and wastewater treatment for communities not met with is from the Safe Drinking Water Information System
(SDWIS) and the Integrated Compliance Information System (ICIS) from U.S. EPA.

Wastewater treatment
Drinking water supply system(s Flooding Other issues
Surface
water
Municipal Municipal Purchased quality | Water-
groundwater | surface Purchased | surface Municipal | Private | Combined| Urban | Riverine issues | based
Municipality | (wells) water groundwater | water WWTP sewage| sewers flooding | flooding | Erosion| Siltation | known | recreation
Alhambra X X X X X
Edwardsville | x* unknown | X X X X X
Glen Carbon X X X X
Hamel X X
Livingston
Marine
Mount Olive
New Douglas
St. Jacob
Staunton X**
Troy X*
Williamson
Worden X X X X X

*Wells are located outside the watershed.
**Surface water source is outside the watershed.
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Demographics

Population

The 2010 US Census found a population of approximately 26,245 in the Upper Silver Creek watershed
with a population of 103,808 in the entire Silver Creek watersti¢hlote: the 2014 draft Watershed
Resources Inventory used a larger population estimate of 61,994 peoplee diteeapproximately
10,490households in the Upper Silver €kavatershed, and 11,961 parcels (parcel data from Madison
County).

Madison County is the most populous of the three project area counties, with more than 267,000
people as of 2012. Macoupin and Montgomery counties have less than a fifth of that population, with
approximately 47,000 and 30,000 people respectively, as of 2012.

Of the municipalities represented within the project area, Edwardsville has the largest population, with
24,293 people as of the 2010 Census. Glen Carbon, Troy, Staunton, and Mount Olive are the next most
populous municipalities, respectively. The least populous municipalities in the project area include
Williamson, New Douglas, and Alhambra. Troy has the largest number and the largest proportion of its
population in the watershed (Tabke20).

Population density varies throughout the watershetle Biverage population density within the project

area is 100 or fewer people per square mile. The lowest population density is 101 to 1,000 people per
square mile in several of the municipalities, and the highest population density is 1,001 to 10,000 people
in Troy and Staunton (Figufe2).

Table A.20. Population of the municipalities represented in the project area from the 2010 Census, official 2012
population estimate, and approximate population in each municipality living in the water§hed.

Approx. Population in]

Population (2010 | Population (2012 | the watershed (2010
Municipality | Census) Estimate) Census)
Troy 9,888 9,946 11,216
Mount Olive 2,099 2,075 1,505
Marine 960 949 1,120
Hamel 816 815 945
Livingston 858 846 867
Alhambra 681 673 827
Glen Carbon 12,934 12,922 732
Edwardsville 24,293 24,457 515
St. Jacob 1,098 1,127 351
Staunton 5,139 5,143 294
Williamson 230 228 230
Worden 1,044 1,036 175
New Douglas 319 318 55
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Figure A.25. Population density by Census block in the watershed, according to 2012 estimates.
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Population change

Recent population growth in the three counties from 2000 to 2010 has varied between 10.9% (Madison
County) and 26.8% (Macoupin County). The greatest recent population growth occurred mostly on the
east side of the watershed, in tracts including St. Jacob and New Douglas.

All three counties in the project area are expected to increase in population by the year 2030. Madison
County is projected to experience the largest actual growth (more than 29,000 people), while Macoupin
County is projected to experience the greatest percentage increase in population (26.8% XNZapl&

J(( @ v8 *3Ju 8 }( D ]e}v }UVSC[e %o} % ho-gsgwih Se€Rgriddy thevEasE <0} A
t +3 '3 AC }uv]o }( '}A Evu v3e %puSe D Je}v }uvSC[e %}% po 3]}v §
8.6% increase from 207T8.

T

0

Five-year population growth estimates show 0.4% to 1.2% population growth between 2012 and 2017
over much of the project area area (Fig#y€6). This growth estimate follows the national average

annual growth rate for this time period (0.68%). Pockets of the watershed will experience higher growth
of 1.3% to 2.5%, while other areas (for example, Alhambra, Marine, and parts of Troy) are expected not
to grow or to lose population.

Table A.21. Population of the counties represented in the project area from the 2000 and 2010 Censuses, with
official 2013 population estimates and 2030 population forecasts, and percent change between 2013 atl 2030.
60

Change from Percent

2000 2010 2013 2030 2013-2030 (# of Change from

Total Population Census Census| Estimate| Forecast people) 2013-2030
Madison County 259,391 269,282 267,225 296,342 29,117 10.9%
Macoupin County 49,103 47,765 46,880 59,442 12,562 26.8%
Montgomery County 30,704 30,104 29,654 33,124 3,470 11.7%
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Figure A.26. Projected population growth between 2012 and 2017 (U.S. Census 5-year population esfimates).
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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. The median family income in Madison County is $52,756. In Macoupin and
Montgomery counties, the median family income is $48,788 and $42,261 respectively (Table A.22). In
the watershed, there is a general north-south income gradient when assessed by Census block, with the
highest median housetid income south of Troy in the south of the watershed (Figure)A.27

The municipalities with the highest median family income (upwards of $70,000) are Troy, St. Jacob,
Hamel, and Edwardsville. The municipalities with the lowest proportion of people with income below
the poverty level are St. Jacob, Hamel, and Marine, each with 5% or less.

The municipalities with the lowest median family income (less than $46,000) are Williamson, Alhambra,

Livingston, and Mount Olive. Williamson, Alhambra, Livingston, and Worden had the highest
percentages of people with income below the poverty level.

Table A.22. Median family income and poverty in the municipalities and counties in the projeéf area.

Median Family Incom¢ Pecentage of people whose incom

(2012 inflation-adjusted  in the past 12 months is below th

Community dollars) poverty level
Alhambra $39,688 15.2%
Edwardsville $73,759 11.6%
Glen Carbon $66,296 10.5%
Hamel $76,250 5.0%
Livingston $42,383 15.1%
Marine $54,911 5.0%
Mount Olive $45,250 14.7%
New Douglas $49,306 17.8%
St. Jacob $77,500 4.3%
Staunton $45,633 12.6%
Troy $90,094 9.5%
Williamson $33,750 16.4%
Worden $53,125 16.8%
AVERAGE $57,534 11.9%
Macoupin County $48,788 12.1%
Madison County $52,756 13.8%
Montgomery County $42,261 14.2%
AVERAGE $47,935 13.4%
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FigureA.27. Median household income by Census block.
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Employment

Employment can be an indicator of future growth and development in an area. Madison County
experienced a 2.7% increase in the number of jobs between 2001 and 2011 A&)ldn 2011, the

three industry sectors with the largest number of jobs were government (17,177 jobs), retail trade,
(14,993 jobs), and health care/social assistance (14,946 jobs). From 2001 to 2011, jobs in service
industries grew 15%. The sectors that added the most new jobs were transportation and warehousing
(1,790 new jobs), finance and insurance (1,748 new jobs), and accommodation/food services (1,538 new
jobs). The number of government jobs was relatively static, increasing 1%. Jobs in non-service industries
shrank 27%, from 30,672 to 22,495 j(%s.

Macoupin County experienced a 12.7% decrease in the number of jobs between 2001 and 2011. Non-
service industry jobs decreased the most, from 4,025 to 3,057 (a -24% decrease), followed by
government jobs (a -16% decrease) and service industry §o9984 decrease). The sectors that added

the most jobs between 2001 and 2011 were finance and insurance (115 new jobs), real estate/rental
and leasing (98 new jobs), and utilities (15 new jGbs).

Montgomery County also experienced an overall decrease in the number of jobs (-10.7%) between 2001
and 2011. The greatest decrease was in non-service industries, which shrank from 3,452 ta 2,792 (
19% decrease). Jobs in service industries shrank from 9,464 to 8,838 (lecrease), and government

jobs shrank from 2,005 to 1,948 3% decrease). The sectors with the most new jobs were mining (200
new jobs), construction (106 new jobs), and health care/social assistance (100 ng® jobs
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Table A.23. Percentage of the workforce working in non-services, services, and government sectors in 2000 and 2011, & peacg@agéehet time.

66, 67,68
€

Madison County Macoupin County Montgomery County
% Change % Change % Change
2001 2011| 2001-2011 2001 2011 | 2001-2011 2001 2011 | 2001-2011
Percent of Total 2.7% -12.7% -10.7%
Non-services related 24.7% 17.6% -26.7%| ~21.7%| ~18.9% -24.0% 22.9%| ~20.7% -19.1%
Farm 1.4% 1.2% -13.1% 8.2% 7.0% -25.3% 7.8% 7.1% -18.4%
Forestry, fishing, & related activities 0.1% 0.1% 19.0% na na na 0.4% ~0.4% -1.9%
Mining (including fossil fuels) 0.3% 0.4% 30.0% na na na 0.8% 3.5% 73.5%
Construction 6.8% 6.0% -9.6% 7.3% 6.8% -19.3% 4.1% 5.4% 17.1%
Manufacturing 16.1% 10.0% -36.4% 6.1% 5.1% -28.1% 8.8% 4.4% -56.1%
Services related 61.6% 68.9% 14.9%| ~47.6%| ~49.8% -8.6%| ~62.7%| ~64.5% -8.0%
Utilities 0.3% 0.3% -12.6% 0.3% 0.5% 23.8% na na na
Wholesale trade 2.7% 2.7% 2.8% 5.3% 5.9% -3.0% ~4.2% 3.9% -15.9%
Retail trade 12.1% 11.8% -0.6% 11.8% 11.6% -14.0% 11.9% 13.1% -1.8%
Transportation & warehousing 3.9% 5.2% 36.9% 4.0% 3.6% -20.0% 4.2% ~3.5% -26.1%
Information 1.0% 0.8% -24.1% 1.2% 0.9% -35.3% 1.1% 1.2% -1.9%
Finance & insurance 4.0% 5.3% 35.3% 4.6% 5.9% 13.6% 4.7% 5.6% 5.9%
Real estate & rental and leasing 2.5% 3.5% 41.1% 2.0% 2.9% 26.1% 2.1% 2.4% 1.2%
Professional & technical services 3.8% 4.9% 32.8% 3.3% 3.0% -20.9% 3.2% 3.0% -16.5%
Management of companies & enterpris 0.2% 0.7% 330.6% ~0.1% ~0.0% -53.9% 0.2% 0.7% 145.9%
Administrative & waste services 3.1% 4.1% 38.9% ~1.6% ~1.7% -6.4% 2.6% 3.4% 20.5%
Educational services 0.9% 1.2% 31.6% na na na 0.4% ~0.9% 79.5%
Health care and social assistance 11.0% 11.7% 9.6% na na na 11.3%| ~13.3% 5.9%
Arts, entertainment, & recreation 2.9% 2.4% -14.3% 1.4% 1.6% -1.6% 0.8% 0.9% -0.6%
Accommodation & food services 7.0% 8.0% 17.8% 5.1% 5.4% -7.5% 8.9% 6.6% -33.0%
Other services, except public admin. 6.1% 6.3% 6.4% 7.0% 6.8% -15.4% 7.1% 5.9% -24.9%
Government 13.70% 13.5% 0.9% 15.8% 15.2% -15.9% 13.3% 14.5% -2.8%

All employment data are reported by place of work. Estimates for data that were not disclosed are indicated with tildes (~).
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Home values

Investment and development in the Upper Silver Creek watershed has brought more people to buy
homes here to be near their place of work, local schools, and other amenities. Home values are an
PO luupv]sc & -]
governments have to support themselves and their activities, among other things. Changes in home
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Estimates mapped by ESRI in 2013 show that median home values in the watershed are generally higher

in the southern part of the watershed than in the north (Figlrg8).*® According to data from housing

website Zillow.com, the average median home price in the municipalities in the project area is $146,000
(TableA.24). All of the municipalities experienced a decrease in home values over the past year, and the

%0 (E

Many homes in the watershed have negative equithe market value of the property has fallen below
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the outstanding amount of the mortgage secured on liut the percentage is similar to the U.S.
average of 18.8% (as of March 2014). Approximately 3.3% of homes are delinquent on their mortgages
in the three counties, which is much lower than the 7.2% U.S. average (as of March 2014).

UEI & Jv §Z

Table A.24. Home values, recent and predicted change in home values, and percentages of homes with negative
equity and that are delinquent on their mortgagés.

Median home | Change in Predicted change| Homes with

value (as of home values | in home values | negative Delinquent
Community 5/14) 5/13 to 5/14 5/14 to 5/15 equity on mortgage
Alhambra $ 122,100 | -7.1% -0.6% 19.4% 2.0%
Edwardsville $ 152,000 | -5.4% -0.1% 12.2% 4.3%
Glen Carbon $ 166,300 | -4.3% 0.6% 11.5% 4.7%
Hamel No data No data No data 18.2% 5.0%
Livingston No data No data No data 16.7% 0.0%
Marine $ 127,000 | -4.7% 0.4% 13.4% 2.9%
Mount Olive No data No data No data 27.7% 5.8%
New Douglas No data No data No data 19.9% 3.2%
St. Jacob $ 152,500 | -6.9% -0.6% 18.8% 4.9%
Staunton No data No data No data 22.8% 2.4%
Troy $ 158,700 | -4.9% -0.2% 15.4% 3.5%
Williamson No data No data No data No data No data
Worden $ 143,400 | -4.0% 0.0% 11.6% 0%
AVERAGE $ 146,000 | -5.3% -0.1% 17.3% 3.2%
Macoupin County No data No data No data 20.5% 3.3%
Madison County $ 98,700 | -6.2% -0.7% 18.4% 5.4%
Montgomery County | No data No data No data 21.0% 1.3%
AVERAGE n/a n/a n/a 18.8% 3.3%
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Figure A.28. Median home values from 2012 by Census Bfock.
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Owner-occupied housing

Homeownership rates can indicate transiemedinancial stabilityn a population. The U.S. Census

Bureau defines the homeownership raasthe percentage of homes that are occupied by the owner,

and presents homeownership data for states and major metropolitan areas. In both St Louis and lllinois,
homeownership rates have declined over the past 10 years. This change followed national trends
associated with the economic recession and housing market collapse of thé imid-and the

tendency for the millennial generation to rent homes instead of purchasing

Owner occupied housing rates are at 76% or more across most of the watershed as of 2012, which is
higher than the national average of 57% and the St. Louis Metropolitan Area average of 71.2%. Rates are
lower in municipalities, presumably as a result of the increased availability and demand for rental

housing available in more urbanized areas (Figu?6).”
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Figure A.29. Percentage of owner-occupied housing in 2012, by Censug*lock.
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Land Use/Land Cover

2011land use/land cover

Land use/land cover data for the Upper Silver Creek watershed was collected from the 2011 National
Land Cover Database (NLCD). Cultivated crops are the most common land use in the watershed at
70.572 acres or 58% (Tat#\&5). Other common land uses include hay/pasture (17,404 acres, 14%),
deciduous forest (16,470 acres, 14%), developed open space (6,981 acres, 6%), and low intensity
developed (6,148 acres, 5%). The urbanized areas are distributed throughout the watershed, but there is
more urbanized area in the southwest of the watershed (FiguB®; codes/descriptions are aggregated
for simplicity). There is little or no high intensity developed space, barren land, evergreen forest, mixed
forest, or shrub/scrub land use/land cover in the watershed.

The proportions of land use/land cover types are fairly consistent among HUC14 watersheds, ranging
between 30% and 75% for agricultural land and 0% and 24% for the four types of developed space. The
HUC14 with the most agricultural land is 07140204050401, south of Hamel in the middle of the
watershed. The HUC14 with the most developed land is 07140204050603 by a wide margin. Located to
include much of Troy, it has 24% low intensity developed space and 5% medium density developed
spaceSeeData Tables section for a detailed breakdown of land use by HUC14.

D}«3$ }( 8Z A § @odAvetands occur in HUCs 07140204050601 and 07140204050901, both of
which encompass swaths of the Silver Creek channel and associated low-lying floodplain areas.
Deciduous forest is to be found in all of the HUC14s, ranging between 2% and 32% of their area. The
highest percentage of deciduous forest is in HUC 0714020450102 in the north of the watershed.

Table A.25. 2011 land use/land cover classifications and acf8age.

Land Use

Description

Area
(acres)

Percent of
watershed (%)

Areas of bedrock, desert pavement, scarps, and other accumulat|
of earthen material. Generally, vegetation accounts for less than |

Barren Land of total cover. 23 0%
Areas used for the production of annual crops, such as corn and
soybeans. Crop vegetation accounts for greater than 20% of total

Cultivated crop vegetation. Includes all land being actively tilled. 70,572 58%
Areas dominated by trees generally greater than 5 meters tall, an
greater than 20% of total vegetation cover. More than 75% of tree

Deciduous forest | species shed foliage with seasonal change. 16,470 14%
Highly developed areas where people reside or work in high

Developed, High numbers. E.g. apartment complexes, row houses, commercial

Intensity findustrial. Impervious surfaces cover 80-100% area. 155 0%

Developed, Low Areas with a mixture of constructed materials and vegetation. E.g

Intensity single family houses. Impervious surfaces cover 20-40% area. 6,148 5%

Developed, Medium| Areas with a mixture of constructed materials and vegetation. E.g

Intensity single family houses. Impervious surfaces cover 50-79% area. 1,068 1%
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TableA25 continued.

Land Use

Description

Area
(acres)

Percent of
watershed (%)

Developed, Open

Areas with a mixture of some constructed materials, but mostly
vegetation in the form of lawn grasses. Impervious surfaces cove
<20% area. These areas most commonly include large-lot single
family housing units, parks, golf courses, and vegetation planted
developed settings for recreation, erosion control, or aesthetic

Space purposes. 6,981 6%
Emergent Areas where perennial herbaceous vegetation accounts for >809
herbaceous vegetative cover and the soil or substrate is periodically saturatec
wetlands with or covered with water. 95 0%
Areas dominated by trees generally greater than 5 meters tall, ar
>20% of total vegetation cover. More than 75% of the tree specig
Evergreen forest maintain leaves all year. Canopy is never without green foliage. 18 0%
Areas of grasses, legumes, or grass-legume mixtures planted for
livestock grazing or the production of seed of hay crops, typically
a perennial cycle. Pasture/hay vegetation accounts for >20% of t
Hay/Pasture vegetation. 17,404 14%
Areas dominated by gramanoid or herbaceous vegetation, gener
>80% of total vegetation. These areas are not subject to intensiv
Herbaceous management such as tilling, but can be utilized for grazing. 368 0%
Areas dominated by trees generally greater than 5 meters tall, ar
greater than 20% of total vegetation cover. Neither deciduous no
Mixed forest evergreen species are greater than 75% of total tree cover. 0 0%
Open Water Areas of open water, generally with<25% of vegetation or soil. 466 0%
Areas dominated by shrubs; less than 5 meters tall with shrub
Shrub/Scrub canopy typically greater than 20% of total vegetation. 0 0%
Areas where forest or shrubland vegetation accounts for >20% o
vegetative cover and the soil or substrate is periodically saturate(
Woody wetlands covered with water. 1,411 1%
Grand Total 121,179 100%
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FigureA.30. Land use/land cover categorié%.
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Forest

Mixed, deciduous forest in the watershed contains a wide variety of tree species. On the uplands,
dominant species include oaks and hickories. In the floodplains, water-tolerant species such as silver
maple, cottonwood, sycamore, and ash tend to domé&tForest covers approximately 13.6% of the
watershed at present.

The forested corridor along Silver Creek provides habitat for neo-tropical migratory songbirds which fly
through and/or nest there after migrating from Central and South America. The songbirds require dense
forest interior conditions without holes or gaps, which encourage nest predators such as raccoons,
opossums, skunks, and cowbirds. No endangered or threatened species has been documented in the
study area, but since this watershed has not been extensively studied or recently inventoried to find
them, this is not proof of their absence. The bottomland forest along Silver Creek may support species
that rely on this habitat, such as the Indiana Bat.

lllinois RiverWatch volunteers collected data on vegetation at two stream sites in the watershed
between 1996 and 2014. This riparian vegetation includes trees such as silver maple, slippery elm, box
elder, ash, red oak, and Osage orange. Invasive species including bush honelsnikdea maackii

and L. morrow), Japanese honeysuckleoficera japonicda and multiflora roseRosa multiflorawere

also recorded?

Wetlands
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farmland being drained for agricultufé The National Wetlands Inventory represents the current

extent, approximate location and type of wetlands in the United States, as determined using aerial

imagery. According to this Inventory, bottomland forest is the most prevalent wetland type in the

project area (Figuré.3L). A few pockets of marshland are also found in this area, along with scattered

open water wetlands (ponds). Field checks are needed to more accurately assess the extent of wetlands

in the watershed and support the general inventory provided by the National Wetlands Inventory.
Approximately 1.2% of the watershed currently contains wetldfids.

In future, this area may be covered by NWIPIlus, 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 habftat.

Wetlands mitigation importance values and wetland restoration importance values were created for the
watershed by MoRAP. Several layers of data, especially topography, soil type, and land cover, were used

to create maps of existing wetlands which it is highly important to protect, and areas which were

formerly wetlands which it would be highly beneficial to restore. This work has been done previously for
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Figure A.31. Wetlands in the watershed as determined by the National Wetlands Inv&htory.
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Ecological Significance

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

'}JA Evu vie ~ t'e E § v }o}P] o <]PV](] v ‘'I"NcoutyplaGnidg (}JE& t'[e
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 significarfteAreas of high ecological significance include the

Silver Creek corridor and some of its major tributaries, and the wetland bottoms area where East Fork

Silver Creek enters Silver Creek (Figu@®).
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FigureA.32. Ecological significance attributes (out of eight tiers of importance) calculated by the MoRAP and EWG.
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Threatened and endangered species

No endangered or threatened species has been documented in the study area, but since this watershed
has not been extensively studied or recently inventoried to find them, this is not proof of their absence.

The bottomland forest along Silver Creek may support species that rely on this FaHitgiht animal

and plant species listed as threatened or endangered may be present in the Upper Silver Creek
watershed (Table A.26). The most likely species present are the Indiana bat, based on its habitat of
stream corridors with well-developed riparian woods, and upland forests), and the leafy prairie clover,
which grows in prairie remnants on thin soil over limestone.

Table A.26. Threatened and endangered species listed by the U.S. Fish and Wildlife Service as being present in one

or more of the counties in the Upper Silver Creek watersfled.

Species Status Range Habitat
Caves, mines
Potential Habitat Statewide; Know| (hibernacula); small
Endangered Occurences in 27 counties in lllino stream corridors with
including Madison and Macoupin | well developed
Indiana bat (Myotis counties. Neither county has riparian woods; upland
Mammal | sodalis) hibernacula. forests (foraging)
Least tern(Sterna Endanaered 10 counties in Illinois including Bare alluvial and
Bird antillarum) 9 Madison County. dredged spoil islands
Eastern
Mgssasauga Candidate* 10 cpunhes in lllinois including Shrub wetlands
(Sistrurus Madison County.
Reptile | catenatus)
Pallid sturgeon T .
. 7 counties in lllinois including .
(Scaphirynchus Endangered . Large rivers
. Madison County.
Fish albug
Spectaclecase
mussel Endanaered 7 counties in lllinois including Large rivers
(Scaphirynchus 9 Madison County. 9
Mussel | albug
Decurrent false 20 counties in lllinois includin
aster(Boltonia Threatened . 9 Disturbed alluvial soils
Madison County.
Plant decurren$
Egstern praine 82 counties in Illinois including
fringed orchid ) . . .
Threatened Madison, Macoupin, and Mesic to wet prairies
(Platanthera Montgomery counties
Plant leucophaea 9 y '
Leafy prairie clover 9 counties in lllinois including Pr_ame_remnants on
) Endangered . thin soil over
(Dalea foliosa) Madison County. .
Plant limestone
*N v ] § _u ve §Z % ] ] v] § (}J& o]*S]ned. « v vP E }E& SZE §
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Fish

The lllinois Natural History Survey (INHS) keeps records of fish sampling in lllinois. Samples were taken in
the Upper Silver Creek watershed at three locations a total of four times in 1963, 1966, and 2000.

Sixteen species of fish were found, and 195 individuals coll€®t8i of the 16 species are tolerant of

various environmental perturbations, three are moderately tolerant, and two are moderately intolerant

(the other five were not rated by U.S. EBAJhese small, separate sampling events therefore indicate

that there is moderate pollution/environmental disturbance at the sampling locations on or tributary to
Silver Creek.

In the Intensive River Basin Survey of 2007 at the USGS gauge on Silver Creek, lllinois EPA found a fish IBI
score of 45, indicating no impairment (a score above 41 is "fully supporting" of aquatic life). The
impairment was determined through the low macroinvertebrate 1Bl score and water quality data.

Crustaceans

The INHS Crustacean Collection database keeps records of crustaceans sampled in lllinois. Crustaceans
were sampled at seven locations in Silver Creek (not necessarily Upper Silver Creek), Mill Creek, or Lake
Fork over four days in 1975 and 1977. Four species and 40 individuals were cdflected.

Mussels

The INHS Mussel Collection database keeps records of mussels sampled in Illinois. Mussels were
sampled once per year in Silver Creek (not necessarily Upper Silver Creek) in 1999, 2004, 2007, and
2010. Eight species were found, and more than 53 individuals coll€ctitidois RiverWatch volunteers
found no mussels at the two sites they monitored in the watershed between 1996 and 2014, except for
one fingernail clam at the Wendell Branch site in 1899.

Livestock and domestic animals

Animal (livestock) data is available from the USDA 2012 Agricultural Census database at the county level
(Table A.27§2 Stakeholders have noted cattle, sheep, and horses in the watershed, including two

stables and a mustang ranch (Legendary Mustang Sanctuary). The watershed has no Cedcentrat
Animal Feeding Operations (CAFOs) according to the Resource Management Mapping Servic€(RMMS).

Table A.27. Livestock in Madison and Macoupin counties, from the 2012 Agricultural &ensus.

Livestock Number of farms and number of animals
Cattle and calves 285 farms, 11,044 head (Madison County, 2012)
303 farms, 23,071 head (Macoupin County, 2012)
Hogs and pigs 14 farms, 8,885 head (Madison County, 2012)
26 farms, 34,373 head (Macoupin County, 2012)
Sheep and lambs 33 farms, 413 head (Madison County, 2012)
23 farms, 702 head (Macoupin County, 2012)
Goats 30 farms, 542 head (Madison County, 2012)
33 farms, 433 head (Macoupin County, 2012)
Equine 170 farms, 1,065 head (Madison County, 2012)
76 farms, 323 head (Madison County, 2012)
Poultry 87 farms (Madison County, 2012)
53 farms (Macoupin County, 2012)
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Agricultural land use/land cover
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topography; moderate, wet climate; and location adjacent to the Mississippi River support agricultural
successFurthermore, the thick layer of loess on uplands in the watershed provides abundant farmland.
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historic vegetation, forest and tallgrass prairie. As a result of intensive row crop agriculture on upland
fields, most of the original top soil has been lost to erosion. It is common in many crop fields to find that
50-90% of the original top soil layer is gone, and farmers are increasingly farming the heavier clay
subsoils® The resulting delivery of sediment to downstream water bodies is an ongoing water quality
problem. Some farmers in the watershed have enrolled in land conservation programs such as the
Conservation Reserve Program (CRP) to protect highly erodiblé’soils.

The total watershed acreage of land in agricultural use is 87,976 acres (72%), of which 58% is used for
cultivated crops and 14% is used for hay/pasture (TA#B). Corn, soybeans, and wheat are grown
extensively in the watershed. Sorghum, horseradish, sweet corn, tomatoes, onions, potatoes, berries,
and fruits are also growtf. The average farm size in the three counties is 340 acres, while the median
size is 97 acres, indicating that there are a few very large farms. Madison County farms are typically
smaller than farms in the other two counties (Tall283).

Table A.28. Data about agriculture in Macoupin, Madison, and Montgomery codfities.

* (D): figure is withheld to avoid disclosing data for individual farms.

Macoupin Madison Montgomery
Farms 1,190 1,110 1,021
Land in farms (acres) 438,592 307,135 382,388
Average size of farms (acres) 369 277 375
Median size of farms (acres) 115 66 110
Total cropland (acres) 371,038 276,513 346,716
Irrigated land (acres) 30 2,364 (D}
Avg market value of ag products sold per
farm (dollars) $ 186,369 | $ 127,692 | $ 22,582
Average net farm cash income (dollars) $ 44417 | $ 1474 | $ 4,706
Farms harvesting corn for grain 601 491 543
Acres farmed for corn for grain 220,412 116,881 180,222
Farms with hired farm labor 312 286 283
Number of hired farm labor workers 886 1,328 729
Farms enrolled in Conservation Reserve,
Wetlands Reserve, Farmable Wetlands, or
Conservation Reserve Enhancement
Programs 495 179 430
Land enrolled in Conservation Reserve,
Wetlands Reserve, Farmable Wetlands, or
Conservation Reserve Enhancement
Programs (acres) 16,995 3,785 12,425
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The pressures of urbanization have led to encroachment on/conversion of farmland in lllinois over time.
There are fewer farms and fewer acres in agricultural production in the state than at any time since the

i667 h™ [« PE&] pos puehvern 1997and 2003, 50,000 acres was converted to urban use in

the Metro Area of St. Louis, which includes Madison County. The population, while relatively stagnant in
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Upper Silver Creek watershed appears to have a lower proportion of owner-farmers than southwestern

lllinois as a whole, as much of the land is rented out to be farmed (based on anecdotal information). The
average age of farmers in the three counties is 55 years.

Corn and soybeans are the major crops grown in the watershed (or were in 2011), followed by double

cropped winter wheat and soybeans and grassland/pasture (Fl§8®. The USDA-NASS Cropland
Data Layer also shows large areas of developed land and deciduous forest in the watershed.
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FigureA33. Cropland types and land use from the 2011 USDA-NASS Cropland Dat3'Layer.
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Open space

There is no federally- or IDNR-owned open space in the watershed. However, there are 26 areas of open
space covering 1,289 acres (1% of the watershed). These open spaces include municipal parks, bike

trails, campgrounds, and athletic fields (Figl&4). There is one golf course in the watersH&diThe

A s EezZ [ }v U%PE}UvV Jo HE K le u%PE}uv U 0} 35acre}uszA «3 }(
private campground features RV sites accommodating 76 visitors, and two lakes used for swimming. The
tributary that passes through the campsite is often 50 feet wide and floods about twice a°year.

Subdivisions

Madison County is currently working on assembling data on all subdivisions in the unincorporated area,
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unincorporated county is 6,513 acres (650 lots), which includes major and minor subdivisions, private

access subdivisions, single lot subdivisions, and single lot additfarist years are recorded for some,

but not all, major and minor subdivisions. There are many more subdivisions in the south than in the

north, particularly around and to the south of Troy (Figute3® and A.35.

Transportation infrastructure
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Interstates 55 and 70, and several state routes (FiguBd). State Route 4 runs north-south through

much of the watershed. A railroad runs northeast to southwest through Livingston in the north of the
watershed, and there is a small airport, the St. Louis Metro East/Shafer Field Airport, near St. Jacob.

(Note about the map: Railroads and open spaces identified by the East-West Gateway Council of
Governments are only available for Madison County. Some railroads are not currently in use.)

Cultural/historic resources

Cahokia, a pre-Columbian Native American city, covered about 6 square miles in it<CheyiTii[e

and was the largest and most influential urban settlement in Mississippian culture. Many earthen

mounds were built by those peoples in and around Cahokia, including some in the Upper Silver Creek
watershed. They were identified by HeartLand }ve EA v C Jv ~dZ uDEHV [ t&]E+3 ]3] W
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sites were identified by this study in the watershed (MS228, MS152, MS187, and MS29). All are in
AuvIiviAv_ }v(Higyed.37).2% The Bur Oaks Camprgound has also attracted student groups from

SIUE to look for arrowheads in the streambed, based on previous finds ffere.

Route 66, also known as the Mother Road, was one of the original highways in the U.S. highway system.

First established in 1926, the highway became one of the most famous roads in America, and was a
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been designated as a National Scen@A C v PJA v 3Z v u ~,]*SH&Ejoadpps 00 _X

through the watershed, passing through Mount Olive, Staunton, Hamel (as US 157), Livingston, Troy (as

US 40), Marine, and St. Jacob (as US 40). (The route changed considerably over the years, including and
excluding these places at different times.) These municipalities still make the most of this history,

welcoming motorists through the year and in mid-June for the lllinois Route 66 Mother Road Tour.

Historic Route 66 also passes through Edwardsville, outside of the watershed area; Edwardsville will
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Figure A.34. Transportation infrastructure and open space.
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FigureA.35. Subdivisions in the north of the watershed. Maps and data from Madison Colinty.
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Figure A.36. Subdivisions in the south of the watershed. Maps and data from Madison ¢8unty.
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Figure A.37 Location of four pre-Colombian mound sites.
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Future land use/land cover predictions

Changes to land use/land cover in the watershed were projected from municipal Comprehensive Plans,
where available. Using these Plans, percentages of the different land uses under a future build-out
scenario were estimated for the 1.5 mile zone outside each municipality. A 1.5 mile buffer around the
municipalities was created in ArcGIS, a Geographic Information System (GIS) software program, and the
new land use/land cover percentages was applied to the buffer. The remaining land outside the 1.5 mile
zone was considered to retain its current land use/land cover designations. The resulting land use/land
cover predictions represent a full build-out scenario for the municipalities in the watershed, while
retaining a conservative estimate of zero land use/land cover change in the unincorporated area.

The largest predicted change in land use/land cover pertains to agricultural land, with a 32,726 acre or
46% decrease in cultivated crops and a 6,776 acre or 39% decrease in hay/pasture across the watershed.
This land is largely expected to be converted to low intensity and medium intensity developed land uses
(TableA.29). Deciduous forest is expected to shrink by ditPtotal, approximately 46,295 acres of

existing open space within agricultural lands, wooded/herbaceous wetland, and forest is expected to be
lost to development. Much of the new development will likely occur in the 1.5 mile zones around
municipalities in the watershed. The HUC14s with the largest municipal areas will likely see the most
growth and resulting loss of agricultural land. For example, the HUC14 containing Troy,
07140204050603, is predicted to lose 698 acres of cultivatedamdph 58% change. See Data Tables
section for a detailed breakdown of future land use/land cover by HUC14.

Table A.29. Existing and predicted future land use/land cover.

Current | Current | Predicted
Land Use/Land Cover | Land Use| Area Area Area | Predicted| Change | Percent
Description Code (acres) (%) (acres)* | Area (%)| (acres) Change
Barren Land 31 22.7 0% 11.9 0% -10.8 -48%
Cultivated crop 82 70,571.9 58%| 37,846.2 31%| -32,725.7 -46%
Deciduous forest 41 16,470.1 14%| 9,767.7 8% -6,702.4 -41%
Developed, High Intensity 24 154.6 0% 667.6 1% 513.0 332%
Developed, Low Intensity 22 6,148.3 5% | 37,485.6 31%| 31,337.3 510%
Developed, Medium Intensity 23 1,067.5 1%| 18679.9 15%| 17,612.4| 1,650%
Developed, Open Space 21 6,981.4 6% 3,938.5 3% -3,042.9 -44%
Emergent herbaceous
wetlands 95 94.7 0% 58.2 0% -36.5 -39%
Evergreen forest 42 17.6 0% 5.5 0% -12.1 -69%
Hay/Pasture 81 17,404.5 14%| 10,628.5 9% -6,776.0 -39%
Herbaceous 71 367.7 0% 203.2 0% -164.5 -45%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 466.4 0% 517.4 0% 51.0 11%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 1,411.2 1%| 1,368.7 1% -42.5 -3%

* Predicted land use/land cover is based on zoning identified in the Comprehensive Plans of municipalities in the

watershed for the 1.5 mile zone outside their current boundaries.
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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 indicafahe impacts of urban land use/land cover

on water quality, hydrology, and flooding. Runoff over impervious surfaces warms the water and collects
pollutants causing receiving stream to experience a shift in plant, macroinvertebrate, and fish
communities. 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 National Land Cover Database (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 0 to 100 percent, indicating the degree to which the area is covered by impervious
features. In the Upper Silver Creek watershed, the mean imperviousness is 3.0% with a standard

deviation of 9.9% (Tabke.30). Most of the watershed is not highly impervious. However, selected areas
have a lot of impervious cover, up to 100% (FiguB8). These areas correlate with developed land

use/land cover as seen in Figuk&0.

Table A.30. Existing impervious cover by HUC14, as assessed from the NLCD Percent Developed Impervious Surface
dataset.

HUC14 Existing Impervious %

07140204050101 2.2%
07140204050102 0.9%
07140204050201 4.3%
07140204050202 0.8%
07140204050203 2.8%
07140204050301 2.2%
07140204050302 2.2%
07140204050303 2.7%
07140204050304 3.3%
07140204050401 1.6%
07140204050402 1.2%
07140204050501 2.3%
07140204050502 3.6%
07140204050601 1.4%
07140204050602 4.9%
07140204050603 13.1%
07140204050604 6.9%
07140204050901 1.0%
07140204050902 1.1%
07140204050903 2.6%
AVERAGE 3.0%
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Figure A.38. Impervious cover in the watershed.
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Future impervious cover

As with predicted future land use, no digitized maps of future zoning around municipalities in the
watershed were available to shape assessments of future impervious cover in the watershed. Educated
assumptions were made about future changes in impervious cover based on the future land use
estimates, which were translated to imperviousness percentages using NLCD definitions for developed
land uses (of which definitions impervious cover percentages are a component) and imperviousness
percentages derived from land use/land cover in a Maryland EPA $tbidy.

Based on the impervious cover coefficients assigned to land use/land cover described above, the future
land use scenario for the watershed will increase impervious cover in the watershed from 3.0% to 24.0%

in a future full-buildout scenario (Tabla.31). The highest future impervious cover percentage is 43.5%

in HUC @140204050602These figures represent a significant increase in imperviousness. As a

comparison, USGS data indicates that impervious cover increased 2.8% in the watershed between 2006
and 2011 If we assume that an annual increase of 2.8% remains canista3 Z]s e+ eeu v3[e (USpE
impervious cover of 24.0% will be reached in 76 years, representing a long period of slow increases in
developed land and impervious surfaces.

Table A.31. Current and future imperviousness by HUC14, with Impervious Classification categories from the
VE E (JE t 8§ E«Z WE}S 3]}v[e /u% EA]}us }A E D} oX

Existing (2012) Predicted
Existing Impervious Predicted Impervious

HUC14 Impervious % | Classification Impervious % Classification
07140204050101 2.2%| Sensitive 20.2%| Impacted
07140204050102 0.9%| Sensitive 27.3%| Non-supporting
07140204050201 4.3%)| Sensitive 36.7%| Non-supporting
07140204050202 0.8%| Sensitive 22.1%| Impacted
07140204050203 2.8%| Sensitive 27.9%| Non-supporting
07140204050301 2.2%)| Sensitive 27.7%| Non-supporting
07140204050302 2.2%| Sensitive 25.7%| Non-supporting
07140204050303 2.7%)| Sensitive 24.3%| Impacted
07140204050304 3.3%| Sensitive 27.7%| Non-supporting
07140204050401 1.6%| Sensitive 9.1%| Sensitive
07140204050402 1.2%| Sensitive 19.4%| Impacted
07140204050501 2.3%)| Sensitive 23.5%| Impacted
07140204050502 3.6%| Sensitive 33.2%| Non-supporting
07140204050601 1.4%| Sensitive 9.7%| Impacted
07140204050602 4.9%| Sensitive 43.5%| Non-supporting
07140204050603 13.1%| Impacted 33.9%| Non-supporting
07140204050604 6.9%| Sersitive 28.8%| Non-supporting
07140204050901 1.0%| Sensitive 8.7%| Sensitive
07140204050902 1.1%| Sensitive 23.0%| Impacted
07140204050903 2.6%)| Sensitive 24.7%| Impacted
AVERAGE 3.0%| Sensitive 24.8%| Impacted
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Table A.32. Impervious category & corresponding stream conditions per the Impervious Cover Model from the
Center for Watershed Protectioh?

Impervious Cover

Management Category % Impervious
Sensitive <10%

Impacted > 10% but <25%
Non-supporting >25%

Based on a review of hundreds of studies, scientists at the Center for Watershed Protection (CWP) in

D ECo v A 0} %o Vv "u% EA]}pue }A E D} o_X dZ]* u} o o0 <](] *» §Z
percentage of impervious cover in a watershed and stream quality. Streams are grouped into one of

three categories: sensitive, impacted, and non-supporting (TABI2). Streams in non-supporting

subwatersheds generally have greater than 25% impervious cover, highly degraded channels, degraded
habitat, poor water quality, and poor-quality biological communit@snsitive subwatersheds have less

than 10% impervious cover, stable channels, good habitat, good water quality, and diverse biological

communities*®

Kud }( i6 "o ve]S]A _ oy A § EeZ + ~0 e+ §Z v dredrojetted@®Adrhain }A E-U SA
sensitA U [PZ3% AJoo Ju AMu%e 3 U v -w]Meo %BdDS [MBPOQLIX & v

subwatershed with the highest current impervious cover, which includes much of Troy (HUC
07140204050608U AlJoo Z vP (E}u "]udseu % %o} ETRHNRDL).
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Watershed Drainage

Stream delineation

The stream reaches used in assessing stream conditions are from the National Hydrography Dataset
(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 8 digits are the same
as the HUCS code for the Lower Kaskaskia watershed (07140204). The next six digits are randomly
assigned, sequential numbers that are unique within the HUC8 watershed.

There are 708 NHD stream reaches in the Upper Silver Creek watershed, comprising 481.7 miles of
perennial and intermittent streams. The average length of an NHD stream reach is 0.4 miles, while the

range of stream lengths is 0.0052 miles (28 feet) to 2.7 miles. The segments are all listed as perennial or

Jvd Eu]88 v3 *3E u<lE]A E-U A]S8Z 3Z A %38]}v }( ES]v "~ ES](]] o
which represent non-specific connections between non-adjacent segments. A full table of NHD stream
reaches in the Upper Silver Creek watershed can be found in the Data Tables section.

In this assessment/project, we used the NHD stream reaches as our stream units. We did not subdivide
the reaches further, as we had no way to assess homogenous stream conditions on a smaller scale than
the NHD within the bounds of the project.

There was little existing information about the condition of the streams in the project area. To gather
information about the stream reaches, geo-referenced video footage was taken on low level helicopter
flights over the larger streams in the watershed. Fostaire Helicopter was selected to gather the flight
data, using Red Hen software to collect and store the video in a GIS database. The video was collected
during the winter (February 2014) when leaf cover was absent and vegetation was dormant in order to
increase the visibility of the streams flown. A total of 275.9 miles or 57.2% of the total stream miles in
the watershed were flown and videotaped.

The video images were then viewed to assess three different parameters for each stream. These three
parameters were streambank erosion, degree of channelization and condition of the riparian area.

Streambank erosion

As the video from the aerial survey was reviewed, areas of eroding streambank were identified and
catalogued in a feature table in a GIS database. The feature table includes the degree of erosion based
on lllinois EPA (IEPA) guidelines (TA88), the estimated length, and the location of each stream
sections determined to be eroding at a moderate or severe rate. Lengths with slight bank erosion were
then determined by subtracting the length of severe and moderate erosion sections from the entire
stream segment length.

The slight, moderate, and severe erosion categories were based ofdEP u] o]Jv ¢« (}E& o § E o

recession from the IEPA Load Reduction Worksheet (P&hfe* The very severe erosion category was
not used in this assessment.
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Table A.33. Lateral recession category guidelines used in classifying streambank erosion in the assessment of the
video footage of the aerial assessmerit.

Lateral Category Description

Recession

Rate* (ft/yr)

0.01t0.05 Slight Some bare bank but active erosion not readily apparent. Some rills but no
vegetative overhang.

0.06t0.2 Moderate Bank is predominantly bare with some rills and vegetative overhang.

0.3t0.5 Severe Bank is bare with rills and severe vegetative overhang. Many exposed tree r

and some fallen trees and slumps or slips. Some changes in cultural feature
as fence corners missing and realignment of roads or trails. Channel cross-s
becomes more U-shaped as opposed to V-shaped.

0.5+ Very Bank is bare with gullies and severe vegetative overhang. Many fallen trees,
Severe* drains and culverts eroding out and change in cultural features as above. Mg
slips or washouts common. Channel cross-section is U-shaped and streamc
or gully may be meandering.

* Lateral Recession Rate is a rate quantifying how much the streambank is estimated to erode annually.
** The very severe erosion category was not used in this assessment.

In total, 1,456,952 ft (276 miles) of streams were successfully assessed for streambank erosion using
georeferenced video footage. Of the assessed length, 65% had none or low/slight erosion, 18% had
moderate erosion, and 17% had high/severe erosion (TAl3). A full breakdown of streambank
erosion conditions by reach code can be found in the Data Tables section.

Lengths of moderate and severe streambank erosion were identified throughout the watershed in
tributaries and on the main branches (Figure A.39). Many headwater stregfjsA p% <« Z AJvP ~v}v
}JE o}A_ @i} i3 s because they were left unmarked in several instances where visibility was

poor and no erosion category could be assigned. Headwater streams often have a steeper gradient and
may in fact have a higher degree of bank erosion due to higher velocities, even though flow is low.

Illinois RiverWatch volunteers assessed stream width at two sites in the watershed between 1996 and

2014. At both sites, stream width varied greatly over time, suggesting the occurrence of streambank
E}e]}v VIIE u *pE uvd J((E vV X §3Z ~JoAE E | +]8 v €& §Z

38.7162, -89.8181), the stream was recorded as 7.1 ft wide in 2000, and 7.9 ft wide in 2014, but

measurements of 3.2 ft and 17 ft occurred in the intervening years. At the Wendell Branch site

(38.7578, -89.8181), stream width ranged between 18 and 21.6 ft. Neither site showed a clear and

definitive increase or decrease in stream width over titife.

Table A.34. Streambank erosion along assessed stream reaches in the watershed (total stream length assessed and
average streambank erosion conditions).

Stream Length None or Low Erosio Moderate Erosion High Erosion
Assessed (ft) (ft) (%) (ft) (%) (ft) (%)

TOTAL| 1456952.1| 908914.2 283512.7 264,525.2
AVERAGH 65% 18% 17%
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FigureA.39. Streambank erosion conditions assessed from video footage of an aerial survey of the watershed
(shown as lengths of stream reach in red, yellow, or green) and assessed at 117 field check locations (shown as red,
yellow, or green triangles).
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Degree of channelization

Changes in stream channelization were identified from the video and geo-referenced in a feature table.
The degree of channelization between geo-referenced points was then marked the same for the
sections between marked locations. Lengths of high, moderate and low channelization were then
determined by measurement between marked boundaries, using criteria based on stream straightness
and evidence of man-made modifications (Tahl&5).

In total, 759,477.0 ft (143.84 miles) of streams were successfully assessed for streambank erosion using
georeferenced video footage. Of the assessed length, 68% had none or low channelization, 16% had
moderate channelization, and 15% had high channelization (Pab&. A full breakdown of degree of
channelization by reach code can be found in the Data Tables section.

Lengths of moderate and high channelization were identified throughout the watershed (Rig®e

The headwaters often showed high channelization, likely because of their beginnings in farm fields as
drainage ditches, where stream size is much smaller and channelization less expensive. Moderately and
highly channelized streams appear to be interspersed elsewhere with lengths of low channelization.

Table A.35. Criteria used to assess degree of channelizdfion.

Condition | Description

Low Natural meandering stream with no obvious evidence of modification
Moderate | E}8 2«3 €& JPZ3_ pu3 A] v }(u} 1(] 3]1}v 8} 9
High Straight or nearly straight channelized stream segment

Table A.36. Degree of channelization along assessed stream reaches in the watershed (total stréam lengt
assessed and average channelization conditions).

Stream Length| None or Low Channelization | Moderate Channelization | High Channelization
Assessed (ft) | (ft) (%) (ft) (%) (ft) (%)

TOTAL 759477.0 511,793.0 127,952.0 119732.0
AVERAGE 68% 16% 15%
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FigureA 40. Channelization condition assessed from video footage of an aerial survey of the watershed.
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Riparian condition

Riparian condition was assessed from the video review by geo-referencing in a feature table each
location where type and extent of woody cover changed. The riparian area between geo-referenced
points was then considered the same for the area between marked locations. Lengths of good, fair and
poor riparian area were then determined by measurement between marked boundaries. The criteria
used to assess riparian condition are based on width of vegetative cover on both sides of the waterway,
extent of vegetative cover, and type of vegetation (woody plants or grass) (Aaale

In total, 739,602 ft (140 miles) of streams were successfully assessed for riparian condition using geo-
referenced video footage. Of the assessed length, 50% had good riparian condition, 42% had fair
riparian condition, and 9% had poor riparian condition (T#&b88). A full breakdown of riparian

condition by reach code can be found in the Data Tables section.

The stream lengths with good and fair riparian conditions are spread throughout the watershed (Figure
A.41). Lengths of poor riparian condition are largely concentrated in three tributaries on the east side of
the watershed (located in HUCs 07140204050302, 07140204050401, and 07140204050502). These
subwatersheds are largely agricultural, but two municipalities are also present (Alhambra and Marine).
Vegetative and tree cover is poor wherever farm fields or urban development extend out to or close to
the streambank.

Table A.37. Criteria used to assess riparian conditidn.

Condition | Description

Good Wide (minimum of two stream widths) vegetative cover w/ woody plants on both banks.

Fair Narrow (less than two stream widths) vegetative cover of woody plants or grass cover on both
Poor No woody vegetation with narrow (less than 10 ft.) grass or herbaceous cover on one or both

Table A.38. Riparian condition along assessed stream reaches in the watershed (total stream length assessed and
average riparian conditions).

Stream Length| Good Condition Fair Condition Poor Condition

Assessed (ft) | (ft) (%) (ft) (%) (ft) (%)
TOTAL 739,602 375,036 306,648 57,918
AVERAGE 50% 42% 9%
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FigureA41. Riparian condition assessed from video footage of an aerial survey of the watershed.
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Visibility and data collection

Limitations on visibility affected the collection of streambank erosion, channelization, and riparian
condition data from the flight video. The video imaging seemed to work best on larger streams and
streams with poor woody riparian areas. Those streams where the tree canopy completely covered the
stream offered limited visibility of the stream condition, even with no leaf cover. In some instances no
data was collected from the video imaging due to the inability to see the streambanks, and in others,
data collection was incomplete or questionable due to poor visibility.

Streambed erosion

In order to calculate streambed erosion and sedws o} JvPU ~ €&} JvP_ vl Z JPZSe v
determined throughout the watershed. To make these determinations, field checks were completed at
117 locations in the watershed on 50-500 ft per site, constituting an assessment of approximately
16,675 feet or 3.2 miles. These locations were primarily a hundred feet or more upstream of road
crossings to circumvent the impacts of bridges and culverts on local erosion conditions. At these points
three conditions were assessed: 1) eroding bank height (height of active erosion as caused by
streamflow), 2) degree of streambed erosion and 3) field assessment of lateral recession.

At each field check location, a streambed erosion category of low, moderate, or high erosion was
assigned, using categories detailed in TaB9. In total, 16,675 ft (3.2 miles) of streams were

successfully assessed for degree of streambed erosion during field checks. Of the assessed length, 53%
had low streambed erosion, 30% had moderate streambed erosion, and 17% had high streambed
erosion (Tabl&A40). A full breakdown of riparian condition by reach code can be found in the Data
Tables section.

Table A.39. Criteria used to assess degree of streambed erbgion.

Degree of streambed erosion| Description

Low Bedload material found deposited in stream cross-over points with evidence
frequent out-of bank flow in the adjacent floodplain. Absence of residual bed
material exposed anywhere except in bottom of pools.

Moderate Bedload material not found consistently in stream cross over locations with §
evidence of residual material exposed or very near the surface in cross over
locations. Evidence of out of bank flow very hard to identify (few or no trash |
over top of bank).

High Little or no bedload found in stream cross over locations. Large areas of resi
material exposed in the streambed. Trash lines primarily confined to upper
portion of the bank with no evidence of out of bank flow except on rare
occasions of very large storm events.

Table A.40. Degree of streambed erosion along assessed stream reaches in the watershed (total stream length
assessed and average streambed erosion conditions).

Stream Length Low Streambed Erosion | Moderate Streambed Erosior] High Streambed Erosion
Assessed (ft) (ft) (%) (ft) (%) (ft) (%)

TOTAL 16,675 8,175 4,950 3,550

AVERAGH 53% 30% 17%
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Streambed erosion was generally lower in the northern part of the watershed and at the headwaters of
several streams (Figure A.42). Thirteen of the 20 HUC14s returned only low or moderate streambed
erosion, while two of the southernmost HUC14s (07140204050902 and 07140204050903) have the
most locations with high streambed erosion.

lllinois RiverWatch volunteers documented streambed composition 22 times at two sites in the

watershed between 1996 and 2014. The presence of bedrock, boulders, clay, cobble, gravel, sand, and
silt in the streambed were estimated in percent ranges. At the Silver Creek site near the Troy USGS

P uP

~A<V]PZ5-.

Ephemeral/gully erosion

The lllinois Department of Agri]ulS uE [¢ % E]} ]
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E -89.8181)) the sabistrate was often mixed, with the silt as the highest
percentage component. At the Wendell Branch site (38.7578, -89.8181), bedrock was consistently
reported as the dominant substrate component, comprising over 50% of the substfate.

"WEA C

about conservation tillage practices in the state. Its measure of ephemeral erosion indicates the extent
of gully erosion by county, as surveyors identify fields in which ephemeral or gully erosion has occurred

or is likely to occur in areas of concentrated surface water ffdwccording to the 2013 transect

survey, Madison and Montgomery counties have a relatively high rate of ephemeral erosion (47% and

40%, respectively) compared to the overall state average (19.6%) @E4ah)e Macoupin County had a

significantly lower ephemeral/gully erosion rate (495).

Table A.41. Percent and number of fields with indicated ephemeral/gully erosion by county if?2013.

County Yes No Total
Perceat | Number | Percent | Number

Macoupin 4% 18 96% 481 499

Madison 47% 174 53% 196 370

Montgomery 40% 189 60% 278 467

lllinois Total 20% 80%
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FigureA 42. Streambed erosion conditions noted in 117 field check locations.
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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 both the video footage of the aerial survey along streams in the watershed
(see Watershed Drainage section for methods) and in a ground assessment by a Madison County Stream
Cleanup team (Tabl&42). The Stream Cleanup team operated between 2008 and 2009 and removed
debris from selected streams in the county about which they received complaints. When a logjam was
identified in the field, a data point was entered using a handheld GPS unit and later processed by the
JUVEC[e /d % ESu v3X >}Pi uivédisinct]locasdngin th&Upper Silver Creek
watershed by the Stream Cleanup team (Fig48). Two or more instances were identified in close
proximity to each other at each location.

Table A.42. Logjams identified in the Upper Silver Creek in video footage from the aerial survey (2/2014) and by
the Madison County Stream Cleanup team (6/20@32009).

Logjams identified by Stream
Logjams identified in aerial | Cleanup team (number of

HUC14 survey (number) distinct locations)
07140204050101 28
07140204050102 18
07140204050201 9
07140204050202 14
07140204050203 14
07140204050301 22
07140204050302 38
07140204050303 10
07140204050304 14
07140204050401 7
07140204050402 19
07140204050501 6 1
07140204050502 6
07140204050601 4
07140204050602 16
07140204050603 5 1
07140204050604 4 1
07140204050901 3 1
07140204050902 23
07140204050903 13 1
TOTAL 273
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FigureA43. Logjams in the Upper Silver Creek watershed as identified from video footage taken for the aerial
survey (2/2014) and by the Madison County Stream Cleanup team (6/25/2809).
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Detention and retention basins

HeartLands staff looked at aerial photographs of the watershed, along with USGS topographic maps, an
elevation dataset, and the National Hydrography Dataset, to identify detention and retention basins. A
point was created for each basin located in or very close to a group of 5 or more buildings. This was in
order to avoid classifying natural ponds as detention basins; with significant developed area near the
basin, there was a higher likelihood that the basin had been engineered or altered by man in some way.
It should be noted that detention and retention basins on agricultural land are very common, but they
were not included in this inventory, partly because the Agricultural Conservation Planning Framework
(ACPF) used to identify BMPs also identifies likely detention locations.

The data gathered includes whether the detention basin is in a subdivision, along with the year the
subdivision was first developed and the year of latest development (from plat information from
Madison County). Also noted was the presence of standing water, the number of visible inlets/outlets,
Az 87z & §z JwWi « "}yv  oraEhe start of astream }E-0J¢( _ ~}use] 3Z
waterway), the type of side slope vegetation, whether the basin was already in the National
Hydrography Dataset, and the accessibility of the basin from nearby roads or public land.

Sixty-sever{67) detention or retention basins were identified in the watershed, with the majority

occurring in the lower portion of the watershed (TaB43, FigureA.44). Most of the basins identified

are off-line (70%), and most have water in them (82%). (Note: it was much easier to identify basins
containing water than dry basins, so wet basins may be overrepresented.) Twenty-four percent (24%) of

§Z sJve AE o0oE C]v3Z E 3S]}vo,C E}IPE %ZC 3§ 35 « > 1] |W}y
common vegetation on the side slopes of the basins, present in 87% of the basins identified. Trees are
presenton 19 }( $Z e]Jve[ ] <*0}% U v 48} of the Sid€slopess }v

Table A.43. Number of detention and retention basins identified in each HUC14, and the number and condition of
basins visited. HUC14s not listed had zero basins identified.

# of basins # basins Condition of
HUC14 identified visited basins visited
07140204050201 1
07140204050302 1 1 GOOD
07140204050303 1 1 AVERAGE
07140204050402 3
07140204050501 9 1 POOR
07140204050502 2 1 GOOD
07140204050602 10 1 GOOD
07140204050603 19 2 GOOD
07140204050604 9 1 POOR
07140204050903 12 2 AVERAGE
5 GOOD,
3 AVERAGE,
Total 67 10 2 POOR
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FigureA 44. Location of detention and retention basins identified by assessment of aerial photographs.
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Site visits were made in April 2015 to 10 of #eaccessible sites identifieth order to determine their
condition. The sites were selected by geographic location (distributed somewhat evenly throughout the
watershed) and by prioritizing basins about which the Madison County Stormwater Coordinator

received complaints. On the site visits, location, type, and condition of the basins were confirmed.
Basins visited ranged in size between 0.44 acre and 4.78 acres, with an average area of 1.4 acres. Eight
were wet retention basins and two were dry detention basins. Eight had turf side slopes. None had
native grasses in or immediately around the basin, although a few native trees were present at the

A S E[+ P ]v +}u o oX

TableA 44 shows a summary of the issues identified on the site visits (full results shown in the Data
Tables section). Common maintenance and design issues identified included algae, sediment, bank
erosion, and trash. Three of the basins had already been treated with copper sulfate or similar
algasecides to kill algae (as evidenced by a blue tinge to the water). These chemicals can have harmful
short- and long-term effects on fish and other aquatic life if incorrectly applied.

Table A.44. Summary of location, type, and condition of detention and retention basins inspected on site visits to
10 basins.

Issue # sites
Algae (submerged or on surface)
Sediment (reduced basin capacity)

Bank erosion

Trash

Blocked culvert under road leading to basin; road floods
Murky, milky water appearance

Outlet pipe leads towards power station - potentially unsafe
Scouring of outlet channel
Submerged inlet pipe

PRk, k| w|w|>|o;
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Flooding

Flood types and contributing factors

A flood is defined by FEMA as a general or temporary condition where two or more acres of hormally
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.

X X X X

A combination of topography, ground cover, precipitation and weather patterns, recent soil moisture,
and the presence of streams and other waterbodies determine the severity of floods in a given location.
Floods can cause utility damage and outages, infrastructure damage (both to transportation and
communication systems), structural damage to buildings, crop loss, decreased land values and
impediments to travel and emergency access.

Two main types of flooding affect the Upper Silver Creek watershed: flash flooding and general flooding.
Aflash floodis 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, including the capability to induce mudsfitfe¥ulnerability to flash flooding

changes most often with a change in land use, as, for example, agricultural land and open space is
converted for residential and industrial uses, increasing the area of impervious surfaces (eg, roofs,
parking lots, roads, and sidewalks). As impervious surface area increases, the risk of flash flooding
increases, as rain and snowmelt can no longer infiltrate the ground slowly and flows quickly
downstream.

General flooding can be broken down into two categories: riverine flooding and shallow or overland
flooding. Ariverine 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 oroverland floodis the pooling of water outside of a defined river or stream, for example, in
sheet flowor 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 pondind@ffect.
Vulnerability to riverine flooding in the National Flood Insurance Program (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 #ioodplain is any land area susceptible to being inundated or flooded by

water from any source (such as a river or stream). This general definition differs slightly from the
regulatory definition of a floodplain, which may be found in the Madison County Hazard Mitigation Plan
and under the NFIP along with further definitions of base floods, base floodplains, floodway, flood
fringe, Special Flood Hazard Area, Flood Insurance Rate Maps, and flood¥%ones.
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Extent of the floodplain

In the Upper Silver Creek project area within Madison County, 10.8% of the land, or 12,982 acres, is
designated as floodplain (Figure A.45) Another estimate found in the Madison County Hazard
Mitigation Plan is 70,282 acrésE iiX69 }( §8Z }¥sC[s &E

In Montgomery County, floodplains cover much less ground. Less than 3% of the area in Montgomery
County is designated as being within the regulatory floodplain and susceptible to river floods. A large
portion of this flood-prone area is in the unincorporated portion of the County, although devera
communities also are vulnerable to flooding. As a result of the limited riverine floodplain area and flat
topography, a majority of the flooding experienced within the County is related to flash flood events.
The 2007 lllinois Natural Hazard Mitigation Plan prepared by the lllinois Emergency Management
PVv_C o0¢¢](] » D}vVEP}u EC }uvsC[s Z | E €E MR iffpmatioivas « » o A
vi§ A Jo o ]Jv D }u%]v -Hazard Qlitigabiqndin.

Development in the floodplain

In the Upper Silver Creek watershed, 113 structures are wholly or partly located in the 100-year
floodplain within municipalitie$® Glen Carbon and Worden have no structures in the floodplain (Table
A45). Seven of the communities in the watershed are not fully covered by a Flood Insurance Rate Map
(FIRM), so the number of structures at risk of flooding within floodplains in these communities is
unknown. Digitized structure data were not available for Macoupin or Montgomery counties. The
estimated total building exposure to floods in Montgomery County is $3,200,553, with the majority of
the exposure ($2,447,153) listed as residential expostire.

Table A.45. Number of structures partially or wholly within floodplain (Zones A, AE, AO, and AH) in municipalities in
the Upper Silver Creek watershed, in Madison Codfftgome municipalities havenited floodplain information

because all or part of their area is covered with a map panel marked Zone ANI (no flood information). Partly
covered: Zone ANI covers up to 60% of the area of a municipality. Mostly covered: Zone ANI covers &f to 95%

the municipality. Entirely covered: Zone ANI covers 95 to 100% of the munic’rﬁgality.

Municipality Number of structures Gap in map coverage
wholly/partly in the SHFA
Alhambra 0 Yes; municipality mostly covered by Zone 4/
Edwardsville 104 No
Glen Carbon 0 No
Hamel 0 Yes; municipality mostly covered by Zone 4
Livingston 9 No
Marine 0 Yes; municipality mostly covered by Zone /
New Douglas 0 Yes; municipality entirely covered by Zone /
St. Jacob 0 Yes; municipality mostly covered by Zone 4
Troy 0 Yes; municipality partly covered by Zone 4
Williamson 0 Yes; municipality entirely covered by Zone /
Worden 0 No
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Figure A.45. FEMA-designated floodplain in Madison County in the Upper Silver Creek watershed. BFE is an
abbreviation for Base Flood Elevation, the height reached by floodwaters in a 100-year flood.
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Repetitive loss structures in the watershed

A repetitive loss structure is defined by FEMA as a structure covered by flood insurance issued under the
NFIP which has suffered flood loss damage on two occasions during a 10-year period that ends on the
date of the second loss, in which the cost to repair the flood damage is 25% of the market value of the
structure at the time of each flood loss.

No municipalities within the Upper Silver Creek watershed contain repetitive loss struéttités:*

However, the unincorporated areaf Madison County contains 10 repetitive loss properties which have
made 27 claim payments resulting in a total of $487,050 in claim payments. The exact location of these
properties is kept private by FEMA, so it is unknown how many of these structures are in the watershed.
Montgomery County has no repetitive loss structures as of July 5010.

Critical facilities in the floodplain

Some structures require particular protection from floods to protect vulnerable populations and public
health at large. 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, such as a hospital, emergency
operations center, electric substation, police station, fire station, nursing home, school, vehicle
and equipment storage facility, or shelter.

2. Atrisk critical facilities& ]o]8] ¢« $Z 3U ]J( (0o}} U Alpo ul 3Z (0}} [* Ju%e
such as a hazardous materials facility, power generation facility, water utility, or wastewater
treatment plant.

Madison County also has the most critical facilities located in the 100-year floodplain of any county in
lllinois (31), including schools, police stations, wastewater treatment facilities, and communications

facilities*®

In Macop %o ]v }uvSCU S§Z E & 0606 ™ ¢+ v8] o ( ]o]8] *_U schooks,5 }( E&]S5]
medical care facilities, fire stations, police stations, and Emergency Operations Centers. It is unknown

how many of these facilities are in the floodplafi An accurate count of the number of buildings and

critical facilities within the floodplain in Montgomery County could not be calculated for its most recent
Hazard Mitigation Plaff

Infrastructure in the floodplain

Roads, bridges, and buried power and communication lines are located within or adjacent to floodplains
throughout the watershed. Additionally, almost all of the watershed is vulnerable to flash flooding. As a
result, a majority of the buildings, infrastructure and critical facilities (including wastewater treatment
plants, hospitals, schools, fire stations, and police stations) that may be impacted by flooding are located
outside of the base floodplain and are not easily identifiable. Stakeholder outreach conducted for this
Plan helped to highlight several other instances of flooding outside of floodplains, some of it threatening
critical facilities including sewage treatment plants (see Flooding Locations section).
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Locations affected by floods

Flooding locations identified at

stakeholder meetings

At stakeholder meetings to introduce the
Upper Silver Creek Watershed Plan,
attendees were invited to provide input

on where they knew of floods occurring.
They looked at maps showing major roads,
municipalities, parcels, structures, and the
FEMA-designated floodplains, and drew or
described locations of flooding of which
they were awarelLater, these locations
were digitized, along with other
descriptive information from the

attendees such as flood frequency and
cause of inundation. Several flooding
locations were outside of th&00-year
floodplain in subdivisions, on farm fields,
and on major and minor roads (Figure
A.4%6).

Flooding locations identified in the

Community Flood Survey

The Madison County Community Flood
Survey was created by HeartLands
Conservancy and Madison County in the
summer of 2014 and distributed to
homeowners and business owners in the
Upper Silver Creek Watershed to gather
information about the location, extent,
impacts, and causes of flooding in the
watershed. A total of 477 surveys were
completed from within the study area out of
2,000 mailed out, giving a response rate of 24%.
Some of these were collected via an online suri?gy.

Figure A.46. Flooding locations identified at stakeholder meetings

The results of the Community Flood Survey are shown in the Flood Survey Report in Appendix B. Since
they pertain to this Inventory, some results are also included here. Over a quarter of respondents
(25.8%) replied that they had experienced flooding in the last 10 years AdBleHUC

07140204050603 (Troy and NW St. Jacob area) had the largesten of respondents with flooding in

the last 10 years with 34 responses. HUCs 07140204050601 (Southern Marine and NW St. Jacob Area),
07140204050202 (northeastern Alhambra and southwestern New Douglas areas), and 07140204050101

105



(Mt. Olive/Walshville area) had the highest percentages of respondents who experienced flooding
events in the last 10 years. The lowest percentage of respondents that had been flooded was for the
watershed containing Williamson (HUC 07140204050201) (Figdré.

An assessment was }( (0}} JVP ~"Z}8+%1}5 _ o} &]}ve ]v 3fBur @) attdButEs: e }v
1) percentage of respondents who said they had been flooded, 2) flood frequency, 3) percentage who

said that neighbors had been flooded, and 4) monetary loss as a result of flooding. (Note: the estimate

of monetary loss due to flooding in the last 10 years across the whole watershed, $42.9 million, was
calculated using a population estimate that was too high. The population estimate of 61,994 people was
based on preliminary calculations made for the 2014 draft of the Watershed Resources Inventory (WRI).
This final version of the WRI uses a lower population of 26,245 from U.S. Census Bureau data. The total
estimated monetary loss from flooding in the watershed over 10 years, using the lowest estimated costs
from respondents, is $18,157,798.)

The top three (3) flooding hotspots based on the survey results are HUCs 07140204050401,
07140204050304, and 0714020405010 AableA47; Figure A.48). However, these watersheds also had
a small number of respondents (6, 17, and 2, respectively) and fewer respondents who said they had
been flooded (1, 7, and 1, respectively).

Table A46X Z *%o}ve ¢« 8} §Z (0}} *puEA C <p *8]}vU ~, A Clpu A% E] v (o}} JvP ]

Have you experienced flooding in the last 10 years? Number of %
responses

Yes 120 25.8%

No 345 74.2%

No Answer 12 2.5%
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flooding, percent of respondents whose neighbors flooded, and monetary loss due to flooding, from the Madison
County Community Flood Survey.

Percent of those

Percent of Frequency of | flooded who said

respondents flooding one or more Monetary

flooded in last | (times per neighbors also loss due to
HUC14 10 years year) flooded flooding Ranking
07140204050401 0.17 7 1.00 $ 300,001 |1
0140204050304 | 0.41 2.642857143 | 0.60 $ 101,667 |2
07140204050101 0.50 0.7 1.00 3
07140204050204 0.50 2.333333333| 0.67 $ 38,750 |4
0714020405060] 0.60 2.75 0.50 $ 2,500 | 5
07140204050901 0.20 7 0.50 6
07140204050507 0.45 1.111538462 | 0.64 $ 2,500 | 7
07140204050501 0.30 2.405 0.64 $ 5,000 | 8
07140204050303 0.33 3 0.50 $ 2,500 | 8
07140204050203 0.22 0.825 0.50 $ 38,750 |9
07140204050304 0.29 1.2125 0.50 $ 7,500 | 10
07140204050603 0.23 1.59137931 | 0.50 $ 5,834 | 10
07140204050604 0.16 1.95 0.67 $ 2,500 | 10
07140204050107 0.22 3.85 0.25 $ 2,500 | 11
0714020405030] 0.21 2.33333333 | 0.25 $ 2,500 | 11
07140204050404 0.21 2.783333333| 0.33 $ 2,500 | 11
07140204050604 0.20 2.575 0.46 $ 5,000 | 11
07140204050903 0.17 2.6 0.35 $ 15,625 |11
07140204050907 0.29 3.44 0.38 11
07140204050201 0.14 15 0.33 12
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FigureA47. Number and percent of respondents who experienced flooding in the last 10 years, by HUC14.
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Figure A4&X &o}} uP "Z}Se%}8e U C ,hioU =« }v % E VvS }( E *%}v vSe (0}}
percent of respondents whose neighbors flooded, and monetary loss due to flooding.
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Flooding outside of floodplains

FEMA-designated floodplains cover close to 11% of the total acreage in the Upper Silver Creek
watershed within Madison County. A similar proportion of survey responses, 13%, came from parcels
wholly or partly within these floodplains. However, only 3% of survey respondents (13 people)
responded that they lived in a FEMA-designated floodplain. Forty (40) respondents, or 10% of those
who answered the survey question, unknowingly own property that is wholly or partly in a floodplain

(TableA48).

Respondents reported a total of approximately 146 events per year taking place outside of FEMA-
designated floodplains over the last 10 years. Within floodplains, approximately 88 parcels per year

were flooded**?

Table A.48. Frequency and location of flooding in and outside of floodplains, according to the mapped locations of

responses.
Number of times per| Number of | Number of times per

Average Number of | year parcels WITHIN| parcels year parcels OUTSIDH
frequency, in | parcels in | floodplains are outside floodplains are

Flood frequency times per year | floodplain | flooded floodplain flooded

Only once or twice in 10

years. 0.15 0 0 22 3.3

Three to four times in 10

years. 0.35 1 0.35 11 3.85

Five to nine times in 10

years. 0.7 2 1.4 7 4.9

Once or twice a year. 15 6 9 20 30

Three to five times ayear. | 4 12 48 19 76

Six or more times a yeatr. 7 4 28 4 28

Total 59 86.75 83 146.05

Flooding on roads (road overtopping)

Besides several road overtopping locations identified at stakeholder meetings, one other source offered
data on known locations of flooding on roads. In 2010, Oates Associates worked with Madison County to
develop a flooding assessment with which to advise the Stormwater Commission and contribute to the
county Stormwater Plan. The flooding assessment used GIS data review and analysis, community data
E <p *3*U u 38]vPe A]3Z ]Jv ]JA] p o }uupv]d] *U v & D [+ }uVvEC &o0}}
maps to identify stormwater-related problems. The assessment identified several projects that
municipalities had identified to improve their drainage, in categories such as maintenance, dam safety,
localized flooding, stream channel flooding, combined sewers, and roadway overtopping. Only roadway
overtopping projects were identified in the municipalities in the Upper Silver Creek watershed.

/v

NAv E} A ES8}%%]VP 0o} S]}ve AE ] vs](] (E}u & D [ 1ii6 E (3 &
(D-FIRMs) and the associated 2003 Flood Insurance Study (FIS) for Madison County (Table A.49). Of
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Table A.49. Road overtopping locations identified in the Upper Silver Creek watershed in the Oates Associates
Flooding Assessmeit

FEMA APPROX.

STREAM FLOWLINE

PROFILE ELEVATION| FLOOD

WATERWAY NAME NUMBER | WATERSHEL CROSSING (NAVD) SEVERITY

55 | Silver Creek 68P Kaskaskia Interstate 70 470 | Major
56 | Silver Creek 68P Kaskaskia Old Staunton Rd. 463 | Major
57 | Silver Creek 69P Kaskaskia State Route 4 504 | Major
58 | Silver Creek 69P Kaskaskia Utle Rd. 524 | Major
59 | Silver Creek 69P Kaskaskia Alhambra Rd. 525 | Major
60 | Silver Creek Tributary No. 2 | 72P Kaskaskia East Frontage Rd. 553 | Major
61 | Silver Creek Tributary No. 3 | 72P Kaskaskia Veterans Memorial Dr. 564.5 | Minor

Flooding and drainage complaints

The Madison County Stormwater Coordinator keapscord of complaints received about drainage
issues. Between 2012 and 2015, 70 complaints were received from property owners living in
municipalities which are wholly or partly in the Upper Silver Creek watershed. On average, 17
complaints were received per year.

The number of complaints has increased slightly over time (Table A.50). Property owners in Edwardsville

lodged the greatest number of complaints, followed by Troy and Glen Carbon. However, it should be
noted that Edwardsville and Glen Carbon only have very small portions inside the watershed, so the
greatest concentration of complaints in the watershed can be assumed to come from Troy.

Table A.50. Number of complaints received by year and by municipality, from 2012 to 2015.

Municipality | 2012 2013 2014 2015 Total
Alhambra 1 1
Edwardsville | 5 5 9 9 28
Glen Carbon | 2 5 2 1 10
Marine 2 2
New Douglas 1 1

St. Jacob 1 1 1 2 5
Staunton 1 1
Troy 6 3 5 7 21
Total 15 15 18 21 69
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History of flooding in the watershed

All three counties in the project area have records of general flooding and flash flooding events, as
identified in their County Hazard Mitigation Plans. Macoupin County experienced 17 flood events
between 1994 and 2013, and Montgomery County experienced at least 10 flood events between 1994
and 2008. Madison County experienced at least 23 flood events between 1993 and 2012, including
historic Mississippi River floods such as the record-breaking flood of 1993 AlahjieAll of the general
flood events in Madison County, with one exception, were considered countywide events. No specific
jurisdictions in Madison County experienced flash floods only in one municipality.

The spring and early summer have the greatest flood risk in the Upper Silver Creek. The most likely

month for flash floods to occur in Madison County is April (56% of the events), and in Montgomery

County, May (40%) (Figufe49). The most likely month for general flooding in Madison County is May.

NCDC data shows that none of the floods in Macoupin County were listed as affecting Staunton or

D}uvs KoJA <% ]J(] ooCX ,}JA A EU (]JA & o0]-58 « A Juv8CA] _U u v]
several locations in the county. In Madison County, one flash flood occurred in the east of the county,

and one in the north; either could be in the Upper Silver Creek watershed. In Montgomery County,
sevenofthes v (o}} A vse SA v i6d6d v 1ii6 E o0]*3 « A Juv3SCA] _U A]
the southwest of the county.

Table A.51. Occurrences of floods and most likely months for flooding to occur in the three counties in the project

area.144, 145,146

Macoupin County | Madison County | Montgomery
County
Number of General Floods Reported 1 (1994-2013) 16 (1973-2012) | (unknown)
Number of Flash Floods Reported 16 (1994-2013) 23(1993-2012) | 10 (1994-2008)
Total Number of Floods Reported 17 (1994-2013) H 1T ~iad@e) | H i1 ~i-2a8)

Figure A.49. Reported flood events in Madison County by month. Note: Multi-month events are shown only in the
month they began.
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Impacts of floods

Injury and death

On average, four deaths per year result from flooding in lllinois. Fortunately, the historic number of
injuries and deaths from flooding in Madison County has been very low. No injuries or deaths were
reported as a result of any of the 16 recorded general or flash flood events between 1973 and 2012.
However, a majority of the recorded flood events in the county are a result of flash flooding. Since there
is often very little warning for flash flooding, the risk to public health and safety from flash flooding is
"o AS 8} upuX_

The major cause of death during floods is drowning, with nearly half of all flash flood deaths occurring in
vehicles as they are swept downstreaffiMost of these deaths take place when people drive into

flooded roadways. It only takes two feet of water to carry away most vehicles. Damage to roadways,
bridges and other transportation structures can also affect mobility and the ability for injured or ill

people to evacuate flooded areas.

Floodwaters containing biological and chemical contaminants also pose risks to public health. During
floods, the risk of untreated sewage mixing with stormwater is increased, and floodwaters transport the
biological contaminants into buildings and onto streets, and can serve as breeding grounds for bacteria
and other disease-causing agents if left untreated. Chemical contaminants such as gasoline and oil can
also enter floodwaters if underground storage tanks or pipelines crack and begin leaking during a flood
event. Floodwaters may also contain significant concentrations of agricultural chemicals applied to farm
fields, depending on the time of ye&¥

Once floodwaters have receded, mold and mildew can pose a health hazard in basements and buildings
that are not thoroughly cleaned, especially affecting small children, the elderly and those with specific

allergies™®

Financial impacts

Flooding is the single most financially damaging natural hazard in lllinois, with an estimated $257 million

per year in property damage losses across the state since 1983. Structural damage to property can

includewarpingqd }@E €& I (}E&U]VP ]Jv plo JvP[e (}pv S8]1}vU (o}}E]JVPU EC/
pljo JvPe[ }vs v8e v o0°¢} e E]}u*0oC u P X >}ee e ]Jv PE] poSuE& oU

productivity, as well as tourism, also impact the local economy in flooded areas.

Over a 35-year period (1978-2013), the National Flood Insurance Program paid out more than $3 million
to Madison County policyholders, over $64,000 to Macoupin County policyholders, and over $68,000 to
Montgomery County policyholders. Across the three counties, this works out to more than $89,000 per
year per county paid in claims for flood damdgeSee Tabl& 54 for a detailed breakdown of claims,
policies, and losses in the municipalities in the Upper Silver Creek watershed and in the unincorporated
area of the county as a whole.

Six of the 16 general flood events in Madison County between 1973 and 2012 caused $12,500,000 in

crop damage and $36,995,996 in property damage (figure includes $20 million for the April 1994 and
May 1995 general flood events representing losses sustained in multiple counties; a breakdown by
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county was unavailable). Four of these six events were part of federally-declared disasters. Damage
information was either unavailable or not recorded for the remaining 10 reported occurrérfces.

Six of the 23 flash flood events in Madison County between 1993 and 2012 caused $95,000 in crop
damage and $7,279,150 in property damage (which figure includes $1,456,500 in verified infrastructure
damage sustained by Edwardsville and the County as a result of two separate flash flood events outside
of the Upper Silver Creek watershed). Damage information was either unavailable or none was recorded
for the remaining 17 reported occurrenceé® In Montgomery County, damages were only recorded for

four of the 10 reported flash flooding events between 1994 and 2008: a 1994 event causing $50 million
in property damage across eight counties (a breakdown by county was not available); a 1995 event
causing approximately $800 in property damage; a 2008 event causing approximately $1,000 in property
damage; and another 2008 event causing approximately $1 million in property damage within the
county, which was included a presidential disaster declaration and was the most severe flash flooding
event to occur in terms of property damage in recent memory. Damage information was either
unavailable or not recorded for the rest of the reported occurrentés.

The Madison County Community Flood Survey asked questions about flooding frequency and cost of
flood damages in the Upper Silver Creek watershed. Preliminary results as of September 29, 2014 show
that more than a quarter of respondents said their home, business, or property had been flooded in the
last 10 years. Of these, 30% had been flooded three to five times per year and 23% experienced damage
to the primary home or business building(s) at the address given. Of those who suffered a monetary loss
due to flooding over the last 10 years, 38% paid out less than $5,000, 13% 20¢DB8; and 9% paid

more than $20,000.

Other impacts

The most commonly reported impact of flooding from the Madison County Community Flood Survey
was stress. Loss of access to the property was the next most common impact, with respondents

}uu vS]JvP pv & "KSZ E_ é&dfrided aggess @ theiE own land (e.qg., their driveway
flooded) or blocked an entrance road to their subdivision. Several responses noted costs associated with
repairing flood damage or replacing lost items (a combined 17%). Respondents also identified other
*%0 ](] (( 8+ ]Jvop ]JvP Jv E = «]v Z}u }Av E+[ JvepE v E § «U §7Z
floodwater, and delays and difficulties with yard maintenaite.

The National Flood Insurance Program

The National Flood Insurance Program (NFIP) was created by Congress 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 (SFHAS), which are
subject to inundation by the base flood (also known as the 1 percent chance flood, 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. Four percent of
U.S. households in 22,000 communities participated in the NFIP as ot*3@h@ NFIP is managed

%0 (
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Communities enrolled in the NFIP and their policies

In Madison County, five communities in the Upper Silver Creek watershed are enrolled in the NFIP, as
well as the County itself (representing the unincorporated areas). Staunton and Macoupin County are
NFIP members in the Macoupin County portion of the watershed. Montgomery County is also a
member. The date of the entry of these communities into the NFIP and their effective FIRM dates
(typically between 1978 and 1984) are listed in Ta#%2>' The FIRMs can be foujd/ & D [¢ D %o

Service Center websitg® "Jv = §Z
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region, which are available on the lllinois Water Survey website.
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The county has 1,957 policies currently in force, with a total coverage amount of over $395 million
(TableA54). Between 1978 and May 2014, the average claim amount FEMA paid out to individuals in
NFIP communities in the watershed wgis4,042 (for 203 paid claimgpf the communities examined,
Madison County has the most policies, insurance in force, and claim dollars paid, followed by
Montgomery County. The communities of Glen Carbon and Edwardsville have the most policies and

insurance in force in the project area.

The average premium among all the NFIP communities with policies in the watershed is $693 per year.
TZ "efE P % E u]lpu_ }oAbB4&ddes dot dosely reflect flood risk in each community; a
smaller average premium might cover many inexpensive policies with contents-only coverage, while a
larger average premium might reflect larger coverage amounts required on commercial properties. The
column is provided solely to indicate a range of premiums paid by policyholders in the watershed.

Sixty-six respondents to the Madison County Community Flood Survey (14% of respondents) said that
they have flood insurance. Of these respondents, thdg4 made a claim in the watershed in the last
10 years (Tabl&.53). Fifty-four (54), or 82%, of the survey respondents have flood insurance on

structures that are not in a floodplain.

Table A.52. Communities in the Upper Silver Creek watershed enrolled in the NFIP, and the effective dates of their
FIRMS?® ***NSFA: No Special Flood Hazard Arad Zone C. M: No elevation determinédll Zone A, C, and X.
Program Enrollment Date: Date of entry into the Regular Program. E: Indicates date of entry in Emergency Program
(initial phase of NFIP enrollment with limited coverage at less than actuarial rates; communities convert to the
Regular Program upon issuance of a FIRM). CRS: Enrolled In Community Rating Sys]t‘gm (CRS).

Communities enrolled in | Initial FIRM | Current Effective Program
the NFIP identified Map Date Enrollment Date
Edwardsville 01/18/84 01/18/84 01/18/84
Glen Carbon (NSFHA) 07/18/83
Livingston 02/27/84 02/27/84(M) 02/27/84
Macoupin County 01/06/78 09/18/96(E)
(unincorporated area)

Madison County 04/15/82 04/15/82 04/15/82
(unincorporated area)

Montgomery County 01/09/81 02/03/00(E)
(unincorporated area)

Staunton 07/17/81 07/17/81(M) 12/21/84
Worden (NSFHA) 06/08/84
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Table A.53Number of respondents with flood insurance whose parcels are in a floodplain and who have made a

claim.
Parcel is in floodplain
Have flood insurance Have made a claim Yes No Total
Yes 0 3 3
Yes No 10 51 61
Yes 1 1 2
No 48 332 380
No (Blank - no answer) 0 4 4
No 0 16 16
(Blank - no answer) (Blank - no answer) 4 4
Total | 59 411 470

*Those who responded that they did not have flood insurance and then left the claims question blank are assumed
not to have made a clad.

*Two people said they did not have flood insurance but did make a d#ivese respondents may be confused

about the claim made; it may have been to their home insurance company instead of a flood insurance company.
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TableA54. NFIP policy coverage and loss statistics for municipalities enrolled in the NFIP in the Upper Silver Creek watershed, and unincorporated Madison
County, between 01/01/1978 and 05/31/201%**Policies In ForcePolicies in force on the "as of" date of the repdmsurance In ForceThe coverage

amount for policies in forca/ritten Premium In ForceTotal premiums paid for policies in force, per yearerage premiumPremiums in force divided by

number of policiesTotal lossesAll losses (claims) submitted regardless of the staissed lossed osses that have been patdpen lossesLosses that have

not been paid in fullCWOP lossed osses that have been closed without paym@iatal PaymentsTotal amount paid on losses.

Community name Policies| Insurance In | Written Premium Average Total Closed | Open | CWOP Total payments
In Force Force In Force premium | losses losses | losses| losses

EDWARDSVILLE, CITY OF 13 $ 2,692,00 | $ 10,21 $ 786 5 2 0 3 $ 38,360
GLEN CARBON, VILLAGE O 12 $ 3,185,000 | $ 468 $ 390

LIVINGSTON, VILLAGE OF 1 $ 148,000 | $ 1376 | $ 1,376 3 2 0 1 $ 23,587
MACOUPIN COUNTY * 7 $ 299,000/ $ 318 $ 454

MADISON COUNTY * 688 $ 156,729,860 | $ 539,870 $ 785 227 169 0 58 $ 1,613,833
MONTGOMERY COUNTY * 76 $ 10,003,600, $ 33,16¢ $ 436 35 25 0 10 $ 547,130
STAUNTON, CITY OF 9 $ 1,207,500 $ 561} $ @4 5 5 0 0 $ 39,010

*Unincorporated area.

117



Communities not enrolled in the NFIP

Eight incorporated communities in the watershed are not enrolled in the NFIP (&&B)e'®>% When

the NFIP began, separate areas of government jurisdiction were shown on separate FIRMs. This is the

case forseveraljuupv]s] « AZ}e &/ZDe A E & & v §Z i606i[*X "}u Juupv]:
mapped, including those in Tab¥b5, and as a result, they do not currently face any sanctions for being
flood-prone while not enrolled (such as no flood insurance, no federal mortgage insurance, and no

federal grants or loans for developmenfy.They may join the NFIP at any time, whether or not they

have a FHBM or a FIRM.

Av  8Z i006i[U & D Z « u % % tyomthe®ame h@ap to kliminate gaps and
outdated information as municipalities grow and communities incorpot&t&Vhen the next FIRMs are
createdU PEE v§ ~Z}o « ]Jv 8Z u % _ Aloo oJu]v § v §Z VvS]E }uvsC

Impacts of recenfederal flood insurance reform

The Biggert-Waters Flood Insurance Reform Act (Biggert-Waters, H.R.1309), passed in June 2012, is a
ovuEl Joo 3Z 3% Jue 3} Ju% E}A 3Z E&/W[e (JvVv]o-<}oAv CU vepE
flood risks, and encourage floodproofing and mitigation activities. Biggert-Waters extended the NFIP for

five years (until 2017) and made a number of changes related to flood insurance, flood risk mapping,

and flood mitigation programs. For a fuller description of Biggers- Ereforms, see the H.R. 4348

Conference Report Summalyy.

The Homeowner Flood Insurance Affordability Act of 2014 (HFIAA, H.R. 3370) was signed by President
Obama on Friday 21st March, 2034.The HFIAA made changes to several provisions of Biggert-Waters
and also created new policies for the NFIP.

The greatest changes to the NFIP under these pieces of legislation affect subsidized flood insurance

%}0] ] X /v D Je}v }IUVECU u}ed op o] ]l %}o] ] }A E ¢SEW SuE « pl
Flood Insurance Rate Maps (FIRMs) were released (usually between 1978 and’1984ubsidies for

non-primary residences (including businesses and second homes) began to be phased out from October

2013 as the policies came up for renewal. The remaining subsidized structures, all primary residences,

A E o00}A 3} 1 % 3Z ]E o}]A E E § »« pvilJo "SE]PP & A vs_ } HE-L
sale of the property.

TableA55. Incorporated communities in the Upper Silver Creek watershed not enrolled in the NFIP. All
communities are unmapped by an effective FIRM. The panel number for the unmapped communities E3given.

Community FIRM Panel Number
Alhambra 17X013

Hamel 17X144

Marine 17X205

Mount Olive (unlisted)

New Douglas 17X233

St. Jacob 17X28

Troy 17X345

Williamson 17X371
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Since the HFIAA was so recently passed and the rate-setting for it has not yet been completed, it is
impossible to determine its final effects on property owners in the Upper Silver Creek watershed.
However, it may be possible to make some generalized conclusions based on the trends in the two Acts
and the number of NFIP policies affected in the County. For example, the rate increases under Biggert-
Waters that were not repealed by the HFIAA may stunt the growth of local housing markets and
economies over the medium term. New structures may cost more to build as developers must elevate
them in order to make manageable flood insurance rates available, and certain older properties will
prove more difficult to maintain or sell as premiums rise. However, these effects will likely not be highly
pronounced in the Upper Silver Creek watershed, as not many subsidized policies are located there
(they are more commonly clustered along the Mississippi River and in the American Bottoms).
Furthermore, as premiums increase to actuarially-based levels, development and habitation will be
redirected away from floodprone areas while flood mitigation activities are incentivized there, reducing
flood risk to life and property.

Seeth E v, ES3> v « }ve Ehpact§oiEederpE®Hod Insurance Reform Legislation
}Jv D ]e}v }uv3ECU /oo0]v}]le_ (}JE u}E Jv(}EuU 3]}V }V %}2 v3] 0 Ju%e Se }v

Future development and flood ordinances

The 2008 Hazard Mitigation Plan for Madison County predicted little flood risk in current development

trends in Madison County, as most residential growth was occurring in regions not prone to bottomland
flooding, and development planned on the fringe of major drainage features would be discouraged by
floodplain regulations’® Similarly, in Macoupin County, no construction was planned within the 100-

year floodplain as of 2010, and the Macoupin County planning commission reviews all new subdivision
development for compliance with its Subdivision Control Ordinance, which contains certain flood

management provisionS’ D}v§P}lu EC }pv8C[e (0}} %0 Jv }E Jv v 0°} % E}A] -
new building, infrastructure or critical facility built in a flood-prone af€aHowever, all three counties

remain vulnerable to flash flooding depending on the amount of precipitation received, topography,

land use, and other factors.

Prioritizing floods among other natural hazards

Some jurisdictions have tried to rank the various natural hazards with which they are faced, in order to
more effectively direct their hazard mitigation efforts.

/v D }u%]v }uvSHagzar®Mitgation Plan, Hazard Rankings are calculated for nine hazards:
flooding, tornado, transportation hazardous material release, thunderstorms/high winds/hail/lightning,
winter storms, subsidence, earthquake, fire/explosion, and dam/levee failure. For each community and
each hazard, a probability value and a magnitude/severity value was assigned, resulting in a Risk Priority
Index (RPI) value. These values were ranked for each community. Flooding was ranked as the #5 hazard
in Staunton and at #8 in Mount Olive among the nine haz&f¥o such hazard ranking assessment has
v }v ]Jv D}vSP}lu EC }HwisdidtoraliNatiral Hazards Mitigation Plan or Madison
}uvSCle ules E vSJusdictomapalHazards Mitigation Plan.
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Water Quality

Impaired waters

Under Section 305(b) of the Clean Water Act, lllinois EPA (IEPA) must submit to the USEPA a biennial
reportofthe < 0]8C }( SZ 8 § [« suCE( v P @EReurepbrt,Talled @e dllipoE -
Integrated Water Quality Report and Section 303(d) List, must describe how lllinois waters meet or fail

to meet water quality standards appropriate for certatn «ghated Usesassigned to them. There are

seven Designated Uses in lllinois, of which five have been assigned to streams in the Upper Silver Creek
watershed: Aquatic Life, Fish Consumption, Primary Contact, Secondary Contact, and Aesthetic Quality
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.

The Silver Creek watershed at the HUC10 level (HUC 0714020405) has four impairments as of the 2014
Illinois Integrated Water Quality Report (TaBl®6). They occur at two distinct stretches of impaired

waters in the Upper Silver Creek watershethe main channel itself, and a small segment of a stream

named Troy Creek that flows into Wendell Branch (Figus6). Both waterways were listed as impaired

(JE <p 8] ol](U A «]PvE pue 3} A3 EACSESZSE %%E » vie ]3¢ Jo
macroinvertebrates.

The Aquatic Life designated use is met when certain levels of water quality are achieved, as first
determined by biological indices: the Macroinvertebrate Index of Biotic Integrity (mIBI) or
Macroinvertebrate Biotic Index (MBI), and the Fish Index of Biotic Integrity (fIBI). If scores for these
indexes are unavailable, water chemistry data from a three-year dataset typically available from an
Ambient Water Quality Monitoring Network station is used. Habitat data from assessments such as an
Intensive Basin Survey may also be requiféesignated Uses other than Aquatic Life were not
assessed for any stream in the watershed. IEPA has not yet completed any Total Maximum Daily Load
(TMDL) reports for streams in the Upper Silver Creek waterSfied.

The 2014 303(d) listing for Silver Creek (IL_OD-06) was based on data collected in 2007 at the Troy USGS
gauge site (lllinois EPA station OD-09) in 2007 as part of the Intensive River Basin Survey program and
the Ambient Water Quality Monitoring Program. The Intensive Basin Survey program assesses sites on a
five-year rotation; the Ambient Water Quality Monitoring Program collects data on a six week rotation.

The assessments found a fish IBI score of 45 (fully supporting) and a macroinvertebrate score of 33.9
(moderate impairment), along with water quality data. The impaired 51 mile segment of Silver Creek

was determined as* E} S " U %o %0 } B@Uti® Life( pde the causes of impairment in this segment are
Dissolved Oxygen, Manganese, Total Phosphorus (P), and Sedimentation/Siltation. The three sources of
impairment are identified as Animal Feeding Operations (NPS), Municipal Point Source Discharges, and
Crop Production (Crop Land or Dry Land) (TAl6).

Troy Creek (Assessment ID IL_ODMA-TRC3) is also listed as impaired for Aquatic Life, with Phosphorus
(Total) as the impairment. Two sources are listed: Municipal Point Source Discharges and Urban
Runoff/Storm Sewers. For Troy Creek, the assessment data is from a 2002 Facility Related Stream
Survey. A single macroinvertebrate sample was taken at station OCR@S, yielding an MBI score of

6.0 (moderate impairment). A single water sample was also taken, which showed exceedances of the
criteria formerly used to list total nitrogen and total phosphorus. Illinois RiverWatch MBI scores were

not used in these determinations.
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Table A56. lllinois EPA Designated Uses and impairments for stream reaches in the Upper Silver Creek

watershed'™ E}§ W dz E
lllinois, but since these reaches fall within HUC 0714020405 and there is only one municipality named Marine in

l-viE }E }( E

Z e v U

the state, it is assumed these reaches are in the Upper Silver Creek watershed.

AD Elv E I_

}E "D E]v

Name and Size Designated | Use
Assessment ID (miles) | Use Attainment | Impaired? | Cause of Impairment | Source of Impairment
Fork Creek:
IL_ODKA 4.12 | (any) Not assesseq - - -
Lake Fork: IL_ODK 8.16 | (any) Not assesseq - - -
Marine Creek:
IL_ODP 5.7 | Aquatic Life | Supporting | No None None
Marine Effluent
Creek:
IL_ODPA_MA&2 1.1 | Aquatic Life | Supporting | No None None
Marine Effluent
Creek:
IL_ODPA_MA3 1.05 | Aquatic Life | Supporting | No None None
Mill Creek: IL_ODJ 8.87 | (any) Not assesseq - - -
Animal Feeding
Dissolved Oxygen, Operations (NPS),
Manganese, Municipal Point Source
Phosphorus (Total), Discharges, Crop
Silver Creek: IL_OD| Not Sedimentation/ Production (Crop Land
06 50.74 | Aquatic Life | supporting Yes Sitation or Dry Land)
Silver Creek Ditch:
IL_ODFRORC1 7.72 | Aquatic Life | Supporting | No None None
Troy Creek:
IL_ODMAFRC2 2.95 | Aquatic Life | Supporting | No Nore None
Municipal Point Source
Troy Creek: Not Discharges, Urban
IL_ODMAFRC3 0.3 | Aquatic Life | supporting Yes Phosphorus (Total) Runoff/Storm Sewers
Wendell Branch:
IL_ODM 10.01 | Aquatic Life | Supporting | No None None

Causes of impairments in the Silver Creek watershed have changed over time. In 2004, there were eight
causes, including five not currently present (Tabk7). Since then, pH, Total Nitrogen (N), Total
Suspended Solids, Total Fecal Coliform, and Atrazine have disappeared from the list, Dissolved Oxygen
has disappeared and then reappeared on the list, and Manganese has joined the list. Total Phosphorus
and Sedimentation/Siltation have been constant impairments over the last 10 years.

Little Silver Creek (also in the East Fork Silver Creek watershed that feeds into Silver Creek) was on the
2014 303(d) list as wellith low DO, Phosphorus (Total), and Sedimentation/Siltation listed as the
causes of impairment.
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TableA57. Impairments for the Silver Creek watershed (HUC 0714020405) between 2004 aritf 4.
dissolved oxygerR: phosphorusN: nitrogen. TSSTotal Suspended Soliddn: manganese.

Impairment

Sedimentation/ Total Fecal
Year pH DO | Total P| Total N Siltation TSS | Mn Coliform Atrazine
2014 X X X X
2012 X X
2010 X X X
2008 X X
2006 X X X X X
2004 X X X X X X X X

Highland Silver Lake, a lake in the East Fork Silver Creek (HUC 0714020404) watershed whose waters
flow into the Upper Silver Creek watershed at HUC 07140204050901, is also impaired. Highland Silver
Lake was on the 2014 303(d) list for pH and mer&¥irilighland Silver Lake is a 550-acre impoundment
constructed in 1962 which provides drinking water to Highland, St. Jacob, Grantfork, and Pierron. Point
sources and water withdrawals may affect water quantity and quality in Highland Silver Lake. Odor and
taste issues have been reported in Highland drinking water, which is supplied from the lake, as a result
of algal bloomg® Two NPDES-permitted dischargers are located withirHigkland Silver Lake

watershed. There is also one landfill (Bertha Davis, ID 50200001) and three locations where there are
one or more oil well$®®> A watershed plan was completed for the Highland Silver Lake watershed in July
2011%°1n 2005, three TMDLs were approved for Highland-Silver Lake, for phosphorus, aldrin, and
chlordane. It was suspected that both aldrin and chlordane are widespread throughout the watershed,

due to historical application of these pesticides to cropland and their use in climirrmites®’

The next determination of impairments for the Upper Silver Creek watershed for the 2016 303(d) list will
be based on data from staticd®@D-09 in the Intensive River Basin Survey of 2012. This data shows a fish
IBI score of 29 (moderate impairment) and a macroinvertebrate 1Bl score of 36.7 (moderate
impairment). There will be no new data for Troy Creek (IL_ODR®&3), and there are no plans to
resample that segment; the existing assessment will remain in effect until new data are available to
update it. The 2016 Integrated Report and 303(d) list will be made available for public review sometime
in June or July of 2015.
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FigureA50. Impaired waters in the Upper Silver Creek watershed, 2014.
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Water quality indicators & research

Water quality in the Upper Silver Creek Watershed is impacted primarily by two land Giyes

agriculture and 2) urban development. Agriculture, or more specifically, row crop farming, covers most

of the land surface in the watershed. The National Land Cover Database indicates that 58% of the Upper
Silver Creek watershed is covered by harvested row crops, consisting almost entirely of corn, soybeans,
and wheat. Urban development occupies on average only 12% of the Upper Silver Creek watershed, but
it is concentrated in certainubwatersheds such as HUC 07140204050603, at 46% urban land, which
includes the City of Troy. Urbanization is expected to increase by 11% in Madison County during the next
15 years due to its location in the Metro East area of the Saint Louis metropolitan region.

Sources of dta

Water quality monitoring in the Upper Silver Creek watershed was carried out at various times from

1972 to 2013 by the U.&eological Survey -lllinois Water Science Center (USGS-IWSC) and lllinois EPA
(IEPA). Both agencies collected their data adjacent to the USGS gage 05594450 located on the main
stem of Silver Creek near Route 40 east of Troy, lllinois (Figurei/A587 _ A6 Xi_ EU O60ordT[ AdXT_ t
38.7167145, 89.829263). The drainage area for this monitoring site is 98,560 acres which covers 82% of
the project area. Therefore, the data from this site provides a good overview of the overall status of

water quality in the Upper Silver Creek watershed. In general, USGS-IWSC monitoring was conducted
from the late 1970s unit 199After a gap of several years in monitoring, IEPA began monitoring at the
same site from 2003 to 2005 and again from 2009 to 2011. Most of the same parameters were

monitored by both agencies. Figure A.52 shows a timeline for when the various water quality

parameters were measured at this location. In addition to the timeline shown in FAgG& daily mean
discharge data for the USGS Gage 05594450 was obtained for the time period from 1966 to 2014 (Figure
A53).

A second data source is research conducted by a Southern lllinois University Master of Science student
between 2008 and 2009 that was subsequently published in a peer-reviewed journal article if%2011.

189 This data was gathered from 43 catchment areas within the Lower Kaskaskia River basin, ih6luding
catchment areas located within the Upper Silver Creek watershed.

A third data source is the data gathered by lllinois RiverWatch volunteers at two sites in the watershed
between 1996 and 2014 (Tabie58). 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, % algal coverage,
channelization, and the presence of macroinvertebrdf8s.

TableA58. Location, date, and numbers of volunteers at RiverWatch sampling sites in the watershed.

Stream #times # volunteers who| RiverWatcher network
sampled sampled| Years sampled monitored there | group

Wendell Branch| 9 1996-1997, 1999-2003, 2013-20] 18

Knights Creek* | 13 2000-2003, 2006-2014 >24 Triad High School

*not an official name in the GNIS
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Figure A.51. Location of USGS gage 05594450 within HUC 07140204050604 in the watershed, and locations
sampled by lllinois RiverWatch volunteers between 1996 and 2014.

Stream flow

The mean daily discharge measured at the USGS gage 05594450 starting in 1966 ranged from 0 to 7740
cfs, but half the discharge rates were 17 cfs or less, and 97% were less than 1000 cfé\(83yuvost

surface runoff, streambank erosion, and sediment transport occurs during extreme runoff events, due
primarily to the large volume of water flowing through the river channel. The number of those events is
inconsistent from year to year and difficult to predict, but since the year 1966, the highest peak
streamflow each year has ranged from 546 to 10,600 cfs (FAg5#¢. Not only are individual extreme

runoff events variable and difficult to predict, but the annual mean discharge also varies widely from

year to year due to annual variations in climate (Fighib).

RiverWatch volunteers measured an average stream discharge of 3.8 cfs and a peak discharge of 15.6 cfs
§ 3Z ~]JoA E E | «]§ ~~"<v]PSB8181JFAt theWdraxXIcHBranth site (38.7578, -

89.8181), the average was 4.5 cfs and the peak was recorded as 67.6tfsam velocity was also

recorded at these sites. At the Silver Creek site, the average velocity was 0.39 ft/s, and the peak velocity

was O.579f2t/s. at the Wendell Branch site, the average velocity was 0.40 ft/s, and the peak velocity was

10.3 ft/s.
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Figure A.52Timeline showing when various water quality parameters were measured at the Silver Creek USGS
gage 05594450.

Figure A.53Mean daily discharge measured at USGS gage 05594450 in the Upper Silver Creek watershed between
1966 and 2014.
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Figure A.54Annual Peak streamflows measdrat USGS gage 05594450 in the Upper Silver Creek watershed
between 1966 and 2013.

Figure A.55. Annual mean discharge for the Upper Silver Creek watershed measured at USGS gage 05594450
between 1967 to 2013.
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Sediment loads

Total suspended solids (TSS) were measured in discrete samples collected from the Silver Creek at the
USGS gage 05594450 from 1978 to 1991 by the U86G&ahd then by IEPA from 2003 to 2005 and
2009-2011.Both agencies collected 8 to 12 samples per year on monthly basis for a total of 220
samples. Total suspended solids (TSS) for individual events ranged from <5 mg/L to >2300 mg/L (Figure
A.5%6-B). There was no clear relationship between TSS and discharge for the dates when samples were
collected (Figuré\ 57), indicating that there are multiple factors affecting the suspended sediment
concentration besides stream discharge. For instance, antecedent soil moisture due to rainfall and
surface vegetative cover has major impacts on sediment losses from agricultural fields.

TSS values (Figukeb6-B)) were multiplied by the daily mean discharge for the corresponding date
(FigureA56-A), and also a unit adjustment factor, to determine the total suspended sediment load for
those individual days (Figufe56-C).It needs to be clearly noted that the sediment loads shown in

Figure A56-C represent a relatively few number of days throughout the period from 1978 to 2011. More
specifically, there were 220 days with TSS data out of a time period that spanned 12,327 days. With that
in mind, the results indicate that only a relatively small number of events result in large movements of
sediments through the Silver Creek watershed. Stream discharge (Rig6r8), more than TSS, is the
primary factor determining the amount of sediment transported. Of particular note is the extremely

high sediment load of 8,794 ton/day measured on 4/12/1979 when the discharge rate was 7740 cfs. The
second highest sediment load of 2,456 ton/day occurred seven weeks earlier on 2/23/1979 when the
discharge was 2000 cfs. Examination of the hydrograph for Silver Creek @&f)ror the period from

1966 to 2014 shows over 18 events where discharge exceeded 4,000 cfs, suggesting there were multiple
times when large sediment loads were transported out of the Upper Silver Creek watershed , but
without corresponding suspended sediment concentrations, it is impossible to calculate the exact
suspended sediment loadlhe measured discharge and suspended sediment loads are consistent with
the streambank assessment conducted for the project.

More recent suspended sediment loads for the Silver Creek watershed were reported in the 2011
Southern lllinois University-Carbondale study of land cover effects on water qtidlkyerage values
ranging from 14.2 to 17.4 mg/L for baseflow, and from 163 to 227 mg/L for storm flow, were reported
These values are well below the peak values observed at the USGS gage sité\(86)lnecause the
sampling methods used did not capture extreme storm events.
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Figure A.56. (A) Mean daily discharge, (B) Total suspended sediments (TSS) in discrete water samples, and (C)
suspended sediment load calculated from corresponding Discharge and TSS loads, for 223 individual days
measured at USGS gage 05594450 between 1978 to 1996.
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Figure A.57. Relationship between discharge and suspended sediments in discrete samples collected from Silver
Creek at the USGS Gage 05594450 from 1978 to 2011 by the lllinois Water Survey and IEPA.

Nitrogen

Nitrate: More than 65% of the nitrate-nitrogen ((NO2+NO3)-N, referring to both nitrite and nitrate,
among which nitrite concentrations are typically negligible compared to nitrate) concentrations
measured at the USGS gage site from 1982 to 1997, were beloul 2 Dgring peak discharge periods,
values reached concentrations as high as 20.9 mg/L (Figi@eand Tablé 59). The average nitrate
concentration for the Upper Silver Creek from 1977 to 2011 was 2.7 mg/L @&B)ewhich is less

than the statewide average of 3.89 mg/L from 1980 to 1996 reported in a 1999 IEPA%Mdye

recently, base flow concentrations of {® were typically below 1 mg/L and storm flow concentrations
were below 2 mg/L when measured at the subcatchment level in the in the Silver Creek watershed from
January 2008 to August 2009 (Tahlé0). The nitrate concentrations in the Silver Creek watershed tend
to be lower than concentrations of 2 to 4 mg/L observed in the main channel of the Mississippi River
between 1994 and 2004 near its confluence with the Kaskaskia Riigh levels of nitrate can

indicate significant installation of tile drainage; these moderate levels may indicate that the watershed is
not overly tiled. The presence of tile drains is difficult to measure.
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FgureA58. Nitrate + nitrate nitrogen concentrations in Silver Creek water measured at USGS gage site 05594450
from 1982 to 1997.

TableA 59. Statistical summary of nutrients and nutrient-related parameters measured in samples collected from
Silver Creek adjacent to the USGS gage 05594450 between 1972 and 2011 by the Illinois Water Science Center and
IEPA.

Characteristic Units n Min | 10th | 25th | Median | 75th | 90th Max Mean
Pctl | Pctl Pctl Pctl

Nutrients

(NH3+NH4)-N mg/L 168 | 0.02 | 0.10 | 0.16 0.38 | 0.70 | 2.90 18.00 1.14
(NO2+NO3)-N mg/L 225 0| 0.80| 1.13 1.70 | 2.80| 5.29 20.90 2.70
Organic N mg/L 210.95| 0.95| 0.95 1.03| 1.10| 1.10 1.10 1.03
Kjeldahl N mg/L 321043 | 0.49| 0.57 0.89 | 1.13| 1.53 1.87 0.91
Total N mg/L 41210 2.10| 2.30 280 | 3.20| 3.30 3.30 2.80
P, Dissolved mg/L 157 | 0.07 | 0.15| 0.23 0.38 | 0.79 1.9 5.3 0.73
P, Total mg/L 1571 0.14 | 0.31 | 0.46 0.64 1.3 2.2 54 1.0
Organic Carbon | mg/L 113 | 3.5 5.29 7.1 88| 11.4| 18.0 51.3 10.6
Fecal Coliforms | cfu/100mL | 121 30| 100 | 270 630 | 2100 | 5600 | 106000 | 3190
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TableA60. Statistical summary of standard water quality parameters measured in samples collected from Silver Creek adjacent to the USQ&4&8ge 05
between 1972 and 2011 by the lIllinois Water Science Center and IEPA.

Characteristic Units n Min 10th | 25th | Median | 75th 90th Max Mean
Pctl Pctl Pctl Pctl

Standard parameters

Temperature (Water) C 312 | -0.14 0.6 6.5 135 | 215 24 29 135
pH 224 6.5 7 7.2 7.5 7.7 8 9 7.5
Specific Conductance puS/cm 214 94| 290 509 682 | 893 | 1270 | 2060 745
Chemical Oxygen Demand mg/L 143 0 18 23 29 38 53 260 35
Dissolved Oxygen mg/L 205 2 41| 5.19 75| 104 12.2 | 1451 7.7
Alkalinity mg/L 226 1 51 116 181 | 238 288 458 176
Total Dissolved Solids mg/L 121 98| 161 284 399 | 520 785 | 1460 432
Total Suspended Solids mg/L 220 2 16 33 60 | 110 262 | 2360 132
Total Volatile Solids mg/L 2 6 6 6 7 8 8 8 7
Suspended Sediment Concentration mg/L 4 26 26 48 1255 | 227 273 273 138
Suspended Sediment Concentration tons/day 4| 0.02] 0.02 0.2 41.7 | 124 165 165 62
Fixes Suspended Sediments mg/L 164 1 10 28 56 95 265 | 2120 128
Total Hardness (as CaCO3) mg/L 120 | 66.4| 110 180 270 | 345 410 490 264
Turbidity NTU 169 1.9 4.2 9.4 22 | 60.1 180 | 1300 74
VSS mg/L 217 0 4 6 10 18 32 240 17
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Ammonum: Ammonium-nitrogen ((N&-NH)-N), which includes both ammonia (jnd ammonium

(NH,) forms but is mostly the latter, was measured at the USGS gage 05594450. B8v&amd

1997, ammonium-nitrogen ranged from 0.02 to 18 mg/L with a median value of 0.38 mg/L and an
average of 1.14 mg/L (Figue38 and Tablé\59). The average is slightly higher than the statewide
average of 0.32 mg/L for Illinois from 1980 to 1996. A 2009 IEPA study identified the Upper Silver Creek
watershed as one where ammonia-N tended to be elevated compared to the rest of the"$tateere

was no available ammonium data for the period after 1997 for the USGS Gage 05594450 site, but the
2011 SIU-Carbondale study reported ammonium concentrations in multiple subcatchment areas in the
Upper Silver Creek watershed (TaBl60)."*" Their average values ranged from 0.24 mg/L for base flow

Jv v. PE] poSpE o 8§ Zu vd E 3§} iXdi uPl> (}&E +8}Eu (0}A ]Jv v pE
possible that ammonium levels in the Upper Silver Creek Watershed have declined since the period from
1977 to 1997.

Total / Kjeldahl / Organic :NDn a few occasions during the period from 1977 to 2011, other forms of

nitrogen were measured at the USGS gage, including organic N, Kjeldahl N, and Total Al59able

Nitrogen in these forms consistently followed the trend ofdldi > Kjeldahl-N > organic-N. Kjeldahl N

was measured in 32 samples by both the USGS-IWSC and IEPA, although the latter agency analyzed most
of those samples. The amounts of nitrogen in these forms exceeded the concentrations reported for

nitrate and ammonium. Without additional data for these forms of nitrogen, it is impossible to discern
trends over time. However, when all the forms of nitrogen are considered together, nitrogen is not a
significant problem in the watershed. Total N was listed as an impairment on the 2004 and 2006 303(d)

list, but since then has not been considered an impairment.

Phosphorus

Both total and dissolved phosphorus were measured at USGS gage 05594450 from 1982 to 2011.
Dissolved P is primarily orthophosphate (soluble reactive phosphorus) and is the form that is biologically
active. Dissolved P tended to be high in the main stem of Silver Creek (kig@ras well as in
subcatchment waters during both base flow and storm flow (A.55). More than 99% of the
orthophosphate concentrations measured at the USGS gage site from 12821@and by the SIU-
Carbondale study from 2008 to 2009 exceeded the Illinois statewide averagdubleszhosphorus of

0.25 mg/L. In fact, that study reported that all of its measurements for orthophosphate during storm
flow exceeded the statewide $5percentile concentration of 1.07 mg?f® Total phosphorus

concentrations varied widely, as did dissolved P, but on average, total P values were 0.25 to 0.3 mg/L
higher than the dissolved concentrations (Figirg9). Nearby, on the main channel of the Mississippi
River near its confluence with the Kaskaskia River, soluble reactive phosphorus concentrations from
1994 to 2004 were typically below 0.1 mg/L. Clearly, surface water in the Silver Creek watershed has a
long history of excessive phosphorus and this is consistent with its inclusion on the 303(d) list of
impaired waters.
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FigureA59. Dissolved and Total phosphorus concentrations in water samples collected from Silver Creek adjacent
to the USGS gage 05594450 by the IWSC and IEPA.

TableA61. A comparison of water quality in various subcatchments of the Silver Creek Watershed. Water quality
is categorized into Agricultural, Village, and Urban land uses. The number of subcatchments in each category is
listed in parentheses. Data is from the SIU-Carbondale study published ift°2011.

Water quality parameter Agriculture (21) | Village (12) | Urban (10) | p valie*
Base flow
Turbidity (NTU) 19.5 12.2 10.8 <0.0001
TSS (mgjL 17.4 14.2 14.3 0.0028
Fecal coliform (CFU) 736 944 1,594 0.1892
Escherichia coli (MPN) 497 471 571 0.0585
NH4tN (mg/D) 0.24 0.41 0.32 0.0020
NO3tN (mg/l) 0.47 0.48 0.66 0.0015
Ortho-P (mg/l) 0.48 0.76 1.88 <0.0001
Storm flow
Turbidity (NTU) 190 219 109 0.0002
TSS (mg/l) 163 227 168 0.2347
Fecal coliform (CFU) 1,900 1,630 1,683 0.7693
E. coli (MPN) 4,580 3,366 1,911 0.5815
NH,; tN (mg/D) 0.39 0.38 0.43 0.4801
NO; tN (mg/L) 0.40 0.41 0.46 0.4028
Ortho-P (mg/) 1.17 1.20 1.13 0.7029

*p values less than 0.05 indicate that the difference among the three land uses can be considered signific
different.
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Biological indicators of water quality

Chemical Oxygen Demar@d@D)wvas measured from 1977 to 1993 and there was no significant trend

over time (Figuré\.60). Most values were below 50 mg/L, but some values ranged from 50 to 125 mg/L
(TableA.61). A single extremely high value of 260 mg/L was observed on a single day in 1986 that
corresponded to a major hydrological event. COD is typically below 20 mg/L in unpolluted waters, so the
values measured in Silver Creek indicate there is a significant organic carbon load in the stream for much
of the time.

Dissolved oxygeriQ)was measured from 10/12/1978 to 12/15/2011 during three distinct periods. DO
values less than 2 mg/L indicate hypoxic conditions, but no samples in the Silver Creek watershed had
DO values below 2 mg/L (the minimum values was 2 mg/L). There was no significant trend over time,
except for seasonal trends with DO values generally higher in the cooler winter months and lower during
the hot summer months (Figu®.60). This is because warmer water can hold less DO. When shade

trees are cut down next to streams, this has the same eftébe water becomes warmer and DO levels
decrease. The median DO in the stream between 1972 and 2011 is 7.5 mg/L. It is unclear why DO was
included on the list of impairments for the Silver Creek watershed, especially since the later IEPA
measurement were never below 4 mg/L.

FigureA60. Some water quality parameters relating to biological activity in water samples collected by the IWSC
and IEPA at the Silver Creek USGS Gage 05594450 from 1977 to 2011.
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Fecal coliformsvere measured from 10/12/1978 to 4/22/1997 as the number of colony forming units

per 100mL (cfu/100mL). Reported values ranged from 30 to 106,000 cfu/100mL. Before switching to
other indicators of fecal contamination, the EPA used a threshold of 200 cfu/100mL to indicate
unacceptable water quality for fishing and swimming. During the period from 1978 to 1997 when fecal
coliforms were monitored, over 80% of the samples had concentrations above the minimum acceptable
threshold (Figuré\ 60). Bacterial contamination have not been reported since 1997. Fecal coliforms
were listed as an impairment on the 2004 303(d) list, but has not been re-listed since then.

Organic carboris both an important indicator of biological activity as well as a substrate for microbial
activity. Measurements by the USGS-IWSC from 1986 to 1997 varied widely but tended to be less than
15 mg/L (Figuré.60). Nearly all of the samples collected by IEPA from 2005 to 2011 were less than 10
mg/L. It is unclear whether the difference is due to actual changes in the organic carbon concentration
in Silver Creek, or rather, due to the use of different laboratory methods. In general, the organic carbon
values are typical of rivers in the Midwest.

Aquatic macroinvertebrate communiti@se also indicators of water quality. Macroinvertebrates are
organisms without a backbone that are visible to the naked eye. Those that live in streams include the
immature and adult stages of many flies, beetles, stoneflies, caddisflies, mayflies, dragonflies, aquatic
worms, shails, and leeches. In the Intensive River Basin Survey of 2007 at the Silver Creek site, lllinois
EPA found an MBI score of 33.9, indicating moderate impairnfiinbis RiverWatch volunteers

conducted surveys of macroinvertebrates 22 times at two sites in the watershed between 1996 and
2014. The volunteer groups counted the number of individuals of different types of macroinvertebrate
in the riffles of the stream sites, and calculated several metrics to describe the communities found.
These are:

X Taxa richnesd Taxa richness measures the abundance of a variety of different organisms as
determined by the total number of taxa represented in a sample. Generally, taxa richness
increases as water quality, habitat diversity, and habitat suitability increase. Low taxa richness
generally indicates low water quality.

x EPTwaxa richnesst Ephemeroptera, Plecoptera, and Trichoptera (EPT) are the three most
pollution-sensitive insect orders. The abundance of these orders in a population is an indicator
of water quality. The lower the EPT taxa richness, the lower the number of EPT insects sampled,
and the worse the water quality.

X MBI t Macroinvertebrate Biotic Index, a measure of water quality based on taxa richness, EPT
taxa richness, and number of organisms sampled, as calculated through lllinois RiverWatch
criteria?®

x Dominance score (3 taxa) Percentage of the sample that is comprised of the 3 most abundant
taxa identified. Calculated for 1993-2000 data only. This measure is useful because as habitat or
water quality become more limited or impaired, more tolerant or opportunistic species replace
sensitive or specialized species. As diversity declines, a few taxa will begin to dominate the
population.

X Biological scoret Percentile score of how that site ranked compared to a statewide selection of
random samples for a range of habitat metrics. If the biological score is 78, that site ranked
better than 78% of RiverWatch stream sites for macroinvertebrate community. Calculated as
the weighted average of the percentile scores for MBI, EPT taxa richness, total taxa richness,
percent dominance, and percent worms, where the first two are rated double. It has been
normalized by the mean and standard deviation of the randomly selected sites. This score is
commonly used by RiverWatch and follows IDNR guidelines. Calculated for 1993-2000 data only.
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X Habitat scoret Percentile score of how that site ranked compared to a statewide selection of
random samples for a range of biological metrics. If the biological score is 85, that site ranked
better than 85% of RiverWatch stream sites for habitat. The habitat score is based on several
physical characteristics of the stream and its habitat, including surrounding land uses, channel
disturbances, stream substrate, water odor, water color, and canopy cover. It has been
normalized by the mean and standard deviation of the randomly selected sites. Calculated for
19932000 data only.

The metrics from the RiverWatch data indicate that the macroinvertebrate species richness and habitat,
and associated water quality, at the three sites sampled is typically poor to fair (T&B)e Taxa

richness at the sites was typically poor, while EPT taxa richness ranged between very poor and fair over
time. The dominance scores at Knights Creek and Wendell Branch showed that the 3 most abundant
taxa comprised approximately 80% of the total macroinvertebrate populations, indicating poor diversity.

dZ A EP D/e+«}E «]Jv] & (]E AS E «<puo0]S5CU us 3Z}s « }E « v E
water quality ratings from time to time over the monitoring period. The biological scores showed the

two sites have biological richness and diversity below the lIllinois average of RiverWatch sites. The

Knights Creek site was below the lIllinois average for habitat scores, too, but the Wendell Branch site

averaged the 85 percentile for lllinois in habitat.
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Table A.61. Metrics based on macroinvertebrate populations sampled in the Upper Silver Creek watershed.

# ORGANISM EPT TAXA DOMINAN| BIOLOGICA| HABITAT
STREAM NAME | FIELD DAT| SAMPLED TAXA RICHNESS RICHNESS MBI CE SCOR SCORE SCORE
Knights Cr 20000523 100 7 2 5.79 84.0% 45.3 4.1
Knights Cr 200105-29 96 14 2 6.18 67.7% 48.0 555
Knights Cr 2002905-20 50 5 1 5.91 92.0% 23.1 67.5
Knights Cr 2003905-15 76 10 1 7.68 75.0% 19.6 27.7
Knights Cr 200695-17 260 13 3 6.33
Knights Cr 200705-16 0
Knights Cr 20080501 35 8 1 6.43
Knights Cr 20090512 167 9 3 6.03
Knights Cr 20100511 224 6 1 5.95
Knights Cr 20110504 159 10 3 6.38
Knights Cr 20120502 126 10 2 5.63
Knights Cr 201305-06 82 5 0 6.23
Knights Cr 20140507 86 8 1 5.69
Average 112.4 8.8 1.7 6.2 80% 34.0 38.7
Description of average Poor/Fair Very Poor/Poor | Fair water quality
Range 5to 14 0-3 5.63 - 7.68
Description of range Very Poor - Excellent Very Poor - Fair| Fair - very poor water quality|
Wendell Br 199607-03 39 6 1 5.85 92.3% 235 555
Wendell Br 199706-30 74 12 3 6.32 63.5% 67.7 835
Wendell Br 199906-30 97.00 7 3 5.65 88.7% 56.4 67.5
Wendell Br 2000906-11 146 5 2 5.91 97.9% 38.8 97.2
Wendell Br 200190512 373 9 3 6.09 96.8% 35.2 97.2
Wendell Br 200206-04 75 8 2 5.99 80.0% 40.7 97.2
Wendell Br 200305-25 72 11 2 6.88 65.3% 27.6 97.2
Wendell Br 2013907-11 14 3 0 6.14
Wendell Br 201490519 19 10 2 7.47
Average 101.0 7.9 2.0 6.3 83% 41.4 85.0
Description of average Poor Poor Fair water quality
Range 3to12 0-3 5.85-7.47

Description of range

Very Poor to Good

Very Poor - Fair|

Fair - very poor water quality
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Earth and trace Metals

Water quality monitoring by the USG®SC and IEPA at the USGS gage 05594450 included a large
number of common earth metals (TalAe63) as well as trace and heavy metals (Tabdd). In most

cases, both dissolved and total forms were reported. Earth metals are typically found in high
concentrations throughout the environment because they are common ingredients in soils and plants.
Trace and heavy metals are also relatively ubiquitous in the natural environment, but they tend not to
be found in high concentrations. High concentrations of trace and heavy metals usually indicate some
type of industrial contamination. This large Silver Creek dataset showed that these naturally occurring
elements were all within normal ranges found in natural environments.

Manganese, which is listed as one of the impairments for Silver Creek, is a mineral that naturally occurs
in rocks and soil. In trace amounts, it is essential to the health of plants and animals. It has similar
properties to iron, and is used in compounds for uses including metal alloys, antiseptic creams,
preservatives, batteries, fireworks, fertilizers, and animal feed. Manganese was listed as an impairment
in 2010, 2012, and 2014. Measurements taken prior to 198hiher than those taken more recently
perhaps as a result of more accurate measurement procedures. The method detection level prior to
1997 was >1 ug/L, and for the 2009 to 2011 data it was 0.05 ug/L.

Sources of manganese include atmospheric deposition (particles in the air from industry and coal-
burning power plants)groundwater as it flows through rocks and soils with high natural manganese
discharges from industrial operations (including the production of metal alloys, antiseptic creams,
preservatives, batteries, fireworks, fertilizers, and animal feed), and runoff from fertilizer on cropland.
When water contains too much manganese, it leaves stains on everything with which it comes in
contact, including pipelines, faucets, and fabrics. At concentrations exceeding 0.15 ppm, manganese
imparts an undesirable taste to beverages and stains plumbing fixtures. The value recommended by the
FAO is 0.1 ppm. The US EPA Secondary Maximum Contaminant Level (MCL), a recommended
concentration set of drinking water for aesthetic reasons (ie to avoid staining to pipes) is 0.05mg/L (0.05
ppm)?°* The median manganese concentration in Silver Creek between 1977 and 2011 is 0.29 ppm (290
ug/L) dissolved manganese, while the maximum observed manganese was 3.2 ppm (3200 ug/L)
dissolved manganest well above the EPA and FAO recommended levels for drinking water (Figure
A61). However, surface water samples typically range from 1 to 200 ug/L.

FigureA61. Manganese concentrations measured at the Troy USGS gauge from 1977 to 2013.
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TableA.63. Statistical summary of earth metal concentrations monitored in Silver Creek adjacent to the USGS Gage 05594450 between 1977 and 2011 by the
lllinois Water Science Center and IEPA.

Characteristic Units n | Min | 10th | 25th | Median | 75th | 90th Max Mean
Pctl | Pctl Pctl Pctl

Earth Metals

Aluminum, Dissolved Mo/l 159 | 1.39 18 25 25 83 208 870 77
Aluminum, Total pa/L 161 25| 300 | 670 1500 | 2800 | 7500 | 54000 | 3511
Iron, Dissolved pa/L 102 | 3.53 21 60 86.2 | 150 180 870 113
Iron, Total pa/L 226 | 270 | 630 | 1070 1910 | 3400 | 8310 | 68000 | 4220
Mn, Dissolved pa/L 169 | 2.59 78 | 190 290 | 511 740 3200 417
Mn, Total pa/L 227 | 100 | 210 | 310 480 | 780 | 1280 5600 674
K, Dissolved mg/L 169 | 0.63| 35| 45 6.1| 85 12 27 7.1
K, Total mg/L 198 1.6 4.2 5.2 7 10 12 26 7.9
Na, Dissolved mg/L 169 | 25 10 22 38 60 130 226 51.4
Na, Total mg/L 199 | 3.3 12 24 40 | 65.2 135 222 55.7
Calcium, Dissolved mg/L 169 | 94 24 | 40.6 63| 75.2 89 122 58.8
Calcium, Total mg/L 199 12 30 47 66 | 79.2 | 95.2 123 64.1
Chloride, Dissolved mg/L 169 | 6.2 | 16.1 26 43.1 89 220 281 72.1
Chloride, Total mg/L 55| 6.5| 24.6| 46.9 68.3 | 108 220 348 96.4
Fluoride, Dissolved mg/L 2| 04 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Fluoride, Total mg/L 4| 04| 04 045 0.55 0.7 0.79 0.79 0.57
Oil+grea, Total mg/L 98 0 0 0 1 2 7 80 3.7
Phenols, Total pg/L 12| 1.66 | 1.83 2 258 | 3.35| 4.07 4.57 2.75
Sulfate, Dissolved mg/L 171 12 39 64 99 | 133 165 335 102
Sulfate, Total mg/L 54 | 9.76 19| 37.1 50.5| 72.6 101 138 57
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TableA.64. Statistical summary of trace and heavy metal concentrations monitored in Silver Creek adjacent to the USGS Gage 05594450 between 1977 and
2011 by the lllinois Water Science Center and IEPA.

Characteristic Units n Min | 10th Pctl | 25th Pctl | Median | 75th Pctl | 90th Pctl| Max | Mean
Trace and Heavy Metals

Arsenic, Dissolved ug/L 22 1.14 1.37 1.65 2.41 3.02 3.75 4.85 2.45
Arsenic, Total Mg/l 31 0.47 1.82 2.23 3 4.68 5.39 12 3.7
Barium, Dissolved Mg/l | 166 2.5 50 62 80.5 97 120 149 80.9
Barium, Total Mg/l | 199 50 50 93.6 100 120 200 900| 1235
Beryllium, Dissolved pg/L | 163| 0.04 0.1 0.5 0.5 0.5 0.5 5 0.47
Beryllium, Total pa/L 51| 0.04 0.04 0.04 0.5 0.5 0.5 0.69| 0.35
Boron, Dissolved Mg/l | 148| 19.2 40 56 80 130.5 230 460 114
Boron, Total pug/L | 185 0 47.8 60 100 160 290 510 132
Cadmium, Dissolved ug/L 10 0.2 0.23 0.28 0.71 29 4 5 1.46
Cadmium, Total pg/L 32 0 0 0 0.45 414 5 5 1.6
Chromium, Dissolved Mg/l 24| 044 0.58 0.82 1.14 5 5 5 2.66
Chromium, Total pg/L 81 0 0 1.6 6 11 20 100 10.1
Cobalt, Dissolved pg/L 21 0.23 0.29 0.54 0.97 5 7.5 10 2.63
Colalt, Total pg/L 48| 0.36 0.64 0.94 5 10 20 40 6.26
Copper, Dissolved pg/L 31 0.94 2.3 3.23 5 7.2 11 13 5.57
Copper, Total ug/L 85 0 0 5 5.2 10 30 80 10.6
Lead, Dissolved pg/L 22| 0.26 0.45 0.67 1.21 2.34 3.81 4.1 1.60
Lead, Total pg/L 56 0 0 0 1.79 5.72 11.8 400 17.7
Manganese, Dissolved ugL 169 2.59 78 190 290 511 740| 3200| 416.6
Manganese, Total uglL 227 100 210 310 480 780 1280| 5600| 673.57
Nickel, Dissolved pa/L 28 1.02 1.18 2 2.81 3.69 6.7 100 6.4
Nickel, Total pg/L 45 0 0 0 3.43 6.9 9 100 6.8
Strontium, Dissolved ug/L | 167 20 66 110 170 207 229 290 159
Strontium, Total pug/L | 199 35 92 140 180 212 240 290 175
Vanadium, Dissolved ug/L 40| 0.37 1.53 2.71 5 7 10 14 5.3
Vanadium, Total Mg/L 74| 0.68 4.4 8.3 10 20 50 130 19.3
Zinc, Dissolved pa/L 44| 0.86 2.16 4.7 6.75 26.2 110 240 30.4
Zinc, Total pg/L 91 0 4.34 10 30 100 130 420 61.3

141




Water appearance

Water appearance documented by the lllinois RiverWatch volunteers at the two sites in the watershed
between 1996 and 2014 was described as clear, daown, milky, or foamy (Tablk65). The Wendell
Branch site (38.7578, -89.8181) had the greatest proportion of assessments with non-clear water
appearancet 7 out of 9, or 88% of visits showed non-clear water such as milky or foamy. At the Silver
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visits). The volunteers also collected qualitative data on the worst weather in the last 24 and 48 hours.
When the worst weather in the last 48 hours includeahrair% of the water appearance descriptions
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the monitoring events with no rain in the last 48 hours had a milky appearance (both at the Wendell
Branch site). The data show no clear trend of improvement or deterioration of water appearance over
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TableA.65. Water appearance at the three RiverWatch monitoring sites, compared with worst weather in the last

48 hours at those sites, based on 23 monitoring evéfts.

Frequency
Worst weather in last 48 hours
Water appearance | CLEAR/SUNN] OVERCAST RAIN SHOWERS| STORM Total
CLEAR 1 3 1 4 1 10
DARK BROWN 1 1
FOAMY 1 1
MILKY 2 2 1 1 2 8
OTHER 1 : 2
Total 3 5 4 6 4 22
Turbidity

Of the 22 monitoring occasions where turbidity was reported by RiverWatch volunteers, 5 marked
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turbidity determinations all occurred within 48 hours of a rain event. The data show no clear trend of

improvement or deterioration in turbidity over tim&>

Agriculture and water quality

Grain agriculture requires the use of nitrogen and phosphorus fertilizers. This results in the annual
addition of soluble nutrients to tawatershed. A 2010 study published in the Journal of Environmental
Quality reported that 75% of the nitrogen inputs into Madison County were a result of fertilizer
applications, with another 9.3% from manure, 6.7% from the atmosphere, and 8.6% from human
activities (sewagej** Similarlya 2011 study in the Journal of Environmental Quality reported that 73%

of phosphorus inputs into Madison County came from fertilizer, 21.2% from manure, and 5.6% from
sewage’® The tillage practices associated with grain production result in annual disturbance of the soil
surface making it more susceptible to sheet and rill erosion during precipitation events. The 2012 lllinois
Department of Agriculture Soil Conservation Transect Survey reported that 75% of corn and 37% of
soybeans in Madison County are produced using conventional tillage practices that result in significan
soil disturbanceé® These values are much higher than the state averages of 49.1% for corn and 21.5%
for soybean. Inversely, the amount of no till crop production is 1% for corn and 7% for soybean, which is
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much lower than the state averages of 10.8% for corn and 38.6% for soybean. It is apparent that row
crop agriculture in Madison County has the greatest impact on surface water quality.

Urbanization and water quality

The greatest detriment to water quality from urbanization is an increase in the amount of impervious
surfaces such as asphalt. Impervious surfaces prevent the natural process of rain infiltration into the
soil. Instead, rainfall is rapidly directed into stormwater sewer systems that deliver the water directly to
streams. The rapid increase in runoff volume induces severe streambank and streambed erosion in the
ephemeral streams that initially receive the water. Another impact of urbanization on water quality is
the use of fertilizers by homeowners. Urban landowners are more likely to apply excessive amounts of
nitrogen and phosphorus fertilizers on a unit of land. Although each homeowner controls a small
amount of land, the cumulative effect of residential landscape fertilization can be significant in densely
populated areas. Surface runoff from urban landscapes reaches streams more quickly than from
agricultural or natural landscapes due to the prevalence of impervious surfaces. The 2011 SIU-
Carbondale study showed that during periods of base flow, both nitrate and orthophosphate
concentrations in urban watersheds were higher than in agricultural subwatersheds of the Silver Creek
watershed®”” Sewer and septic systems in urban-dominated watersheds likely contribute significant
amounts of nitrate and phosphate to stream base flows

Private sewage systems

Given that so much of the Upper Silver Creek watershed is rural, many houses are a considerable
distance from municipal sewer lines. Private sewage systems, commonly septic tanks, are the
predominant type of sewage systaimroughout the watershed (Figu#.62). In the Madison County

portion of the Upper Silver Creek watershed, there are approxim&&y9private sewage systems, of
which most are private individual systemi20 are private central sewage systems shared between two

or more households, and 110 are public sewage systems (with no data on numbers of households
served). The private sewage systems are located throughout the watershed, with greater concentrations
in subdivisions outside of municipal limits. Private sewage systems can release nutrients and bacteria to
waterwaysif not properly maintained. USEPA reports that state agencies found that failing septic
systems are the third most common source of groundwater contamination, and that approximately 10%
of all septic systems nationally are fail#%.
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FigureA62. Private sewage systems in Madison County. Data layer created in 2014 using permits and other
information available to Madison Courfty’
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NPDES permitted discharges

There are 10 facilities with National Pollution Discharge Elimination System (NPDES) permits to
discharge into the Upper Silver Creek watershed (Table A.66). Six of them are water or sewage
treatment plants. Several other facilities in the watershed have been issued NPDES permits in the past
which have now expired. None of the facilities have exceeded the capacity for which they were
designed. The permit limits can be downloaded from the Discharge Monitoring Report (DMR) Pollutant
Loading Toof*

Several pollutants are required to be monitored at these facilities, including residual chlorine, biological
oxygen demand, fecal coliform, ammonia nitrogen, suspended solids, pH, dissolved oxygen, and total
flow. Suspended solids monitored at the facilities are shown in TRablé Five out of the 10 permitted
facilities monitored total suspended solids, and the average total of the total suspended solids from
these five facilities was 55.77 Ib/d. Translated into ayearlgpy U $Z S[e iiXid SIC EX -«
total sediment load estimated by STEPL for the entire watershed, these NPDES permitted facilities
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The Troy Sewage Treatment Plant (STP) was the only facility to track manganese, nitrogen, nitrate, and
phosphorus discharge from 2007 to 2014, with some gaps (Table A.68). These pollutants are not subject

to limits in the permit. On average, between 2012 and 2014, Troy STP discharged 104,355 Ibs/year of

nitrogen and 41,304 Ibs/year of phosphorus. In 2013, a high loading year, the plant discharged more

than twice as much nitrogen and phosphorés a proportion of total nitrogen load estimated by STEPL

for the entire watershed, Troy STP contributed 9% of e E+Z [+ V]SE}P v 0} ~iidUififi o
out of 1,178,496bslyear) v ifi9 }( 8Z A § EeZ [* %Z}*%Z}EHs 0} ~diUiid o «IC
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TableA66. NPDES permitted discharges to the Upper Silver Creek watéf$WetP: Water Treatment Plant. STP:

ANAP dE Suvs Wo vEdX § (E}u hX~AX W [« /vE PE § }u%o] v [/v(}EuU S]}v
Compliance System (PCS) databases, which include NPDES data. The PCS/ICIS database provides information on
companies which have been permitted to discharge waste water into fvers.

Residents | Design | Average
Permit served Flow Daily Flow
HUC 12 Site name number Permit expiry date (MGD) | (MGD)
071402040501 | City of Mount Olive ILG870626 | OCT30-2016
071402040502 | Alhambra STP, Village of | ILG580004 | JUN30-2018 603 0.011
071402040502 | Alhambra WTP ILG640029 | APR30-2017 0.22 0.072
071402040502 | Livingston STP ILG580115 | JUN30-2018 0.66 0.14
071402040503 | Hamel STP ILG580011 | JUN30-2018 0.26 0.105
071402040506 | B-Line Systems, INC. ILP0O00151
071402040506 | Jarvis Township Road Distri{ ILG870746 | OCT30-2016 917
Manors at Kensington
071402040506 | Parque IL0074993 | AUG31-2018 0.059 0.023
071402040506 | Triad High School Dist 2 ST| ILG551025 | JUN30-2018 0.048 0.019
DEC31-2016 &
071402040506 | Troy STP, City of IL0031488 | DEC31-2015 6,086 3.902 1.35
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TableA67. Total Suspended Solids as averages from measurements from the PCS/ICIS

Average total

suspended solidg
HUC12 Name of facility Permit # | discharge (Ib/d) | Dates of data used
071402040501 | City of Mount Olive ILG870626 March 4, 2014 - January 31, 2014
071402040502 | Alhambra STP, Village of ILG580004 3.8 | July 29, 2014 - January 31, 2015
071402040502 | Alhambra WTP ILG640029
071402040502 | Livingston STP ILG580115 41.1
071402040503 | Hamel STP ILG580011 10.4 | Feb 14, 2014 - January 31, 2015
071402040506 | B-Line Systems, INC. ILP0O00151 March 28, 2013 - January 31, 201
071402040506 | Jarvis Township Road Distric| ILG870746 Feb 24, 2014 - January 31, 2015
071402040506 | Manors at Kensington Parqug 1L0074993 0.36 | Sept 12, 2013 - January 31, 2015
071402040506 | Triad High School Dist 2 STP 1LG551025 0.11 | April 11, 2014 - January 31, 2015
071402040506 | Troy STP, City of 1L0031488 Jan 1, 2011 - January 31, 2015
TOTAL 55.77

Table A.68. Pollutant loads of nitrogen, nitrate, phosphorus, and zinc from Troy Sewage Treatment Plant from
2007 to October 2014 Note that some pollutant measurements might overlap with other pollutant
measurements. Consequently, the amounts of all the pollutants in this table should not be summed, as this would
result in an overestimation of the total amount of pollution discharged. For other pollutants monitored, see the
DMR.

Total Discharged (Ibs/year) Average
Chemical Name 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | (Ibs/year)
Manganese & manganese compouny - - 11.8 | 235 - - - - 18
Nitrate compounds - - - - - 54,389 | 251,536 42,369| 116,098
Nitrogen - - - - - 10,891 | 254,199| 47,977| 104,355
Phosphorus - - - - - 102,602| 12,428 | 8,882 41,304

Alhambra STP, Livingston STP, and Troy STP were assessed in the 2008 Clean Watershed Needs Survey.
The survey identified no changes needed at the Livingston and Troy STPs, but $874,797 of needs at
Alhambra STP (in 2008 dollars). Troy STP has advanced treatment methods for BOD Removal, Ammonia
Organic Removal, and Nutrient Removal, while the other two STPs do not ha¥/é larthe past five

years, four of the ten facilities have had known pollutant exceederiCes.
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Outfalls

AKuS( oo_ u
storm sewer discharges to waters of the United States, according to the federal definition. Outfalls do

v 3ouréédqg défined by 40 CFR 122.2 at the point where a municipal separate

not include open conveyances connecting two municipal storm sewers, or pipes, tunnels, or other

conveyances which connect segments of the same stream or other waters of the United States and are

used to convey waters of the United Stafe$.
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(RMMS). There are 13 within the watershed (Tah&9). (Madison County also created a

georeferenced outfalls file covering the county some years ago, but it is not clear that the makers of this

file used the federal definition of outfalls, and the file is not accompanied by metadata that could
explain its attributes.)

Four of the outfalls are within municipal boundaries; three associated with Troy sewage and water
treatment, and the Alhambra Water Treatment Plant (Fighi@S).

TableA.69. NPDES outfalls in the watershed. STP = Sewage Treatment Plant. WTP = Water Treatrfi€nt Plant.

(E}u /oo]viewicg «tuE

HUC14 Facility name NPID Description

07140204050201 | SUPER 8 MOTEL STP-STAUNTO| IL0066788 | STP OUTFALL

07140204050201 | LIVINGSTON STP ILG580115 | STP OUTFALL

07140204050302 | ALHAMBRA WTP IL0052299

07140204050302 | ALHAMBRA STP ILG580004 | STP OUTFALL

07140204050304 | HAMEL STP ILG580011 | STP OUTFALL

07140204050502 | MARINE STP ILG580228 | STP OUTFALL

07140204050502 | HOPKINS PARK STP ILG580217 | STP OUTFALL

07140204050601 | METRO-EAST AIRPARK STP ILO075094 | STP OUTFALL

07140204050603 | TROY STP IL0031488 | EXCESS FLOW(OVER 3.902 MGD
07140204050603 | TROY WTP ILO060062 | TREATED IRON FILTER BACKWA
07140204050603 | MANORS AT KENSINGTON PAR( IL0074993 | STP OUTFALL

07140204050603 | TROY STP ILO031488 | STP OUTFALL

07140204050604 | TRIAD COMMUNITY UNIT DIST # ILG551025 | STP OUTFALL
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FigureA.63. NPDES outfall locations in the watershed. Only ten locations are visible because some locations are
very close together and overlap when viewed with a small scale.
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Pollutant loading analysis

Estimating pollutant loads by source

Nutrient (total nitrogen and total phosphorus) and sediment loads (sheet and rill erosion) for the Upper
Silver Creek watershed were calculated using the Spreadsheet Tool for Estimating Pollutant Load
(STEPL), a tool developed by the U.S. Environmental Protection Agency}{BPERL employs simple
algorithms to calculate nitrogen, phosphorus, and sediment loads from different land uses.

Inputs required by the model include land uses, animal operations, precipitation, soil types and

Universal Soil Loss Equation (USLE) parameters, septic systems, and direct discharges. Land use data was
identified from the most recent National Land Cover Database (NLCD. 20irhgl (livestock) data was

obtained from the USD2012Agricultural Census database at the county IéV&Runoff volumes were

based on long-term precipitation records from the Southern lllinois University weather station at

Belleville. The annual sediment load (sheet and rill erosion only) is calculated based on the Universal Soil
Loss Equation (USLE) and the sediment delivery ratio. USLE parameters were from the Madison County
Soil Survey. Data related to septic systems was obtained from the U.S. Census Bureau and the USEPS.
The remaining user input parameters were obtained from the online STEPL Input Data#8erver.

Sediment loads due to streambank erosion were calculated usinbRS Streambank Erosion

Estimator (Direct Volume Method) with one additional factor added to distinguish between stable and
actively eroding segments. The helicopter survey of Silver Creek streams classified lateral recession rates
of eroding segments as slight, moderate, or sevbtg,it was impossible to examine the entire stream
length of every tributary to confirm whether or not erosion was active. At any given time, not all stream
segments are actively eroding. In an lowa watershed of similar size and geomorphology to the Upper
Silver Creek watershed, 40% of the assessed streambanks were actively eroding when assessed in
20107 Therefore, it was assumed that for the Upper Silver Creek watershed, 40% of the total stream
length was actively eroding and contributing sediments to the total suspended solids load. To determine
the nitrogen and phosphorus load associated with streambank erosion, sediment loads were multiplied
by the percent nitrogen or phosphorus in the sediments. Nitrogen and phosphorus concentrations were
estimated by using the average organic matter content of the predominant soil types in the Upper Silver
Creek watershed® The scientifically accepted conversion factor for organic matter to total nutrient
concentration is 5% for nitrogen and 0.5% for phosphorus.

TableA.70. Estimated current annual pollutant load by source at the watershed scale.

Sources N Load P Load Sediment Load
(Ib/yr) (%) (Ib/yr) (%) (tryr) (%)
Cropland 927,787 78.7 231,153 87.2 19,442 32.3
Pastureland 103,687 8.8 8,588 3.2 818 1.4
Forest 3,859 0.3 1,909 0.7 57 0.1
Urban 87,519 7.4 13,813 5.2 2,041 34
Feedlots 10,737 0.9 2,147 0.8 - -
Septic 9,774 0.8 3,828 1.4 - -
Streambank 35,134 3.0 3,513 1.3 37,871 62.9
Total 1,178,496 100.0 264,952 100.0 60,230 100.0
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The STEPL model calculated nutrient loads for each of the primary land uses as used in the NLCD (Table
A.70). Cropland was by far the greatest source of nutrients and sediments in the Upper Silver Creek
watershed. Cultivated cropland accounts for 58% of the total land surface in the watershed, but
contributes 78.7% of the nitrogen load, 87% of the phosphorus load, and 32% of the sediment load. Hay
and pastureland cover 14% of the land surface in the watershed, but contribute much smaller amounts
of nutrients and sediments due to protection of the soil surface by a permanent vegetative cover.

Forest also covers 14% of the watershed, but contributes less than 1% of the nutrient and sediment
loads. Developed urban areas cover 12% of the watershed and contribute 7.4% of the nitrogen load,
5.2% of the phosphorus load, and 3.4% of the sediment lakidough these amounts are relatively

small compared to the agricultural sources, a trend towards increasing urbanization indicates that urban
sources of pollutants will account for a greater portion of pollutant loads in the future. Streambank
erosion is the single largest contributor of sediments in the watershed based on the observations and
calculations conducted for this report, which produced the estimate that 35% of the stream reaches in
the Upper Silver Creek watershed exhibited moderate to severe streambank erosion.

Estimated pollutant loads by subwatershed

Additional insight into the impact of land use on pollutant loads can be discerned by examining pollutant
loads and land use/land cover by HUC14 subwatershed (Ratile

TableA.71. Annual pollutant loads by subwatershed, and area of cropland in acres.

HUC14 Cropland N Load| P Load| Sediment Load

(acres)| (Iblyear) | (Iblyear) (ton/year)
07140204050101 5,764| 123,277| 28,244 3,819
07140204050104 2,474 55,826| 12,534 2,196
07140204050201 3,490 80,642| 18,002 1,976
07140204050204 4,238 92,231| 20,882 4,490
07140204050203 4,323| 102,649| 22,073 3,401
07140204050301 5,169 90,296| 20,595 3,776
07140204050304 3,872 67,381| 15,392 3,048
071402040503043 3,493 63,383| 14,127 2,863
07140204050304 4,565 77084 | 17,854 2,843
07140204050401 4,735 56,807| 13,487 3,279
07140204050404 3,134 42,151 9,349 3,910
07140204050501 2,328 37,256 7,811 3,507
07140204050507 4,285 53,011| 12,471 2,388
07140204050601 1,743 21,477 5,117 1,350
07140204050602 2,442 35,866 7,93 2,207
07140204050603 1,203 25,845 5,199 1,931
0714020405060 1,698 25,954 5,710 2,403
07140204050901 1,820 24,189 5,609 2,129
07140204050904 5,650 70,437| 16,720 3,699
071402040509043 4,089 32,733 5,814 5,015
TOTAL 70,516| 1,178,496| 264,952 60,230
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The relationship between nutrient loads and crop acreage is very strong, as is the relationship between
sediment load and cropland. The correlation between total nutrient and sediment loads and all other
land uses was weak or nonexistent, and are not shown in Pable This does not indicate that other
nutrient and sediment sources are unimportant, but rather that the amounts contributed by non-crop
land sources are relatively small compared to cropland.

The HUC14 with the greatest nitrogen loading is 07140204050101, with 121,231 Ib/year. The same
HUC14 also has the most phosphorus loading (28,039 Ib/year), and the most sediment loading (1,749
tons/year). It is important to note that 07140204050101 is also the largest subwatershed in the project
area. Even when adjusted for area, it produces the most nitrogen per acre, with 12.6 Ib/acre/year. The
northernmost HUC14s generally produce more nitrogen per acre than the southern subwatersheds
(FigureA64).

The pattern is the same for phosphorus loading (Figusé), with HUC14 07140204050101 producing

the most phosphorus in total and per acre, and the northernmost subwatersheds produce more
phosphorus than the southern subwatersheds. The amount of phosphorus loading is much smaller than
the nitrogen loading in terms of pounds.

Areas of high sediment loading are distributed somewhat evenly throughout the watershed, with the

highest loading in HUC 07140204050304, and the lowest loading in 07140204050102 and the
watersheds around Troy (Figufe66).
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FigureA 64. Nitrogen loads to the HUC14s in the Upper Silver Creek watershed, as modeled using STEPL.
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FigureA 65. Phosphorus loads to the HUC14s in the Upper Silver Creek watershed, as modeled using STEPL.
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FigureA66. Sediment loads to the HUC14s in the Upper Silver Creek watershed, as modeled using STEPL.
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Data Tables

Hydrologic soil groups by HUC14

TableA.72. Area of hydrologic soil groups by HUC14.

Area of Hydrologic Soil Group (acres) Total area
HUC14 Unclassified* A B B/D C C/D D (acres)

07140204050101 34 2072 114 1409 501 5483 9613
07140204050102 37 114 1623 406 1966 231 895 5273
07140204050201 245 293 1924 307 1109 446 2195 6518
07140204050207 a7 321 2906 522 1909 315 1730 7750
07140204050203 79 416 2776 1359 1750 98 1278 7756
07140204050301 63 296 2824 2262 1453 195 959 8050
07140204050302 29 118 1493 663 1709 38 1747 5797
07140204050307 35 141 3011 1022 1512 117 225 6064
07140204050304 28 21 2861 1722 1073 236 284 6225
07140204050401 14 3124 1042 1479 175 457 6291
07140204050402 33 2645 386 1273 744 109 5188
07140204050501 51 4463 256 896 132 5799
07140204050502 13 1896 1141 1609 727 456 5843
07140204050601 17 1054 274 527 823 65 2758
07140204050602 28 4745 239 5012
07140204050603 70 3514 366 69 36 4055
07140204050604 26 2461 241 861 93 3681
07140204050901 8 1211 181 942 8 2350
07140204050907 15 2391 774 2049 1785 748 7762
07140204050903 63 7224 694 290 27 8298
Total 935 1720 56217 11993 22803 9488 16926 120082
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Soil types with hydric category and hydrologic group

TableA.73. Soil types in the watershed with their hydric category and hydrologic group.

Non-
Map Hydric Hydric Total

Hydrologic | Symbol Hydric Soils area| Soils area | area

Soil Group | Code Soil Type (SSURGO map unit name)| Soil? (acres) (acres) (acres)
Atlas-Grantfork Silty clay loam 10-18f

A 914D3 slope severely eroded No 472 472
Atlas-Grantfork Silty clay loam 5-10%]

A 914C3 slope severely eroded No 1248 1248

B 438B Aviston silt loam 2-5% slopes No 445 445

B 438C2 Aviston silt loam 5-10% slope eroded No 159 159
Beaucoup silty clay loam 0-2% slope

B 3070A frequently flooded Yes 1544 1544
Beaucoup silty clay loam undrained C
2% slope occasionally flooded long

B 1070L duration Yes 122 122

B 90A Bethalto silt loam 0-2% slope Some* 1418 71 1489
Birds silt loam 0-2% slope frequently

C/D 3334A flooded Yes 5078 5078

C/D 5C2 Blair silt loam 5-10% slope eroded No 4 4
Bunkum silty clay loam 10-18%

C/D 515D3 severely eroded No 663 663
Bunkum silty clay loam 2-5% severel)

C/D 515B3 eroded No 514 514
Bunkum silty clay loam 2-5% slopes

C/D 515B3 eroded No 10 10

C/D 515C2 Bunkum silty clay loam 5-10% erode| No 11 11
Bunkum silty clay loam 5-10% sever¢

C/D 515C3 eroded No 1974 1974
Bunkum-Atlas silt loams 10-18% slop

C/D 897D2 eroded No 120 120
Bunkum-Atlas silt loams 5-10% slope

C/D 897C2 eroded No 327 327
Bunkum-Atlas silt loams 5-10% slope

C/D 897C3 severely eroded No 62 62
Bunkum-Atlas sitly clay loams 10-189

C/D 897D3 slope severely eroded No 331 331

C/D 657A Burksville silt loam 0-2% slope Yes 394 394

D 657A Burksville silt loam 0-2% slope Yes 989 989

B 267B Caseyville silt loam 0-2% slope No 1825 1825

B Caseyville silt loam 2-5% slope No 1556 1556
Coffeen silt loam 0-2% slopes

B 3428A frequently flooded No 495 495
Coulterville -Darmstadt silt loams 2-5

D 880B2 slope No 1239 1239
Coulterville-Grantfork silty clay loam !

D 878C3 10% slope severely eroded No 932 932
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D 112A Cowden silt loam 0-2% slope Yes 36 36
B 993A Cowden-Piasa silt loam 0-2% slope | Yes 282 282
D 993A Cowden-Piasa silt loam 0-2% slope | Yes 10119 10119
B 283B Downsouth silt loam 2-5% slope No 1055 1055
Downsouth silt loam 5-10% slope
B 283C2 eroded No 190 190
Unclassified 536 | Dumps No 227 227
B 384A Edwardsville silt loam 0-2% slope No 2461 2461
Elco silty clay loam 10-18% slope
B 119D2 eroded No 776 776
Elco silty clay loam 10-18% slope
B 119D3 severely eroded No 1081 1081
B 119C2 Elco silty clay loam 5-10% slope erog No 11 11
Elco silty clay loam 5-10% slope
B 119C3 severely eroded No 2317 2317
D 6B2 Fishhook silt loam 2-5% slope erodeq No 104 104
D 6C2 Fishhook silt loam 5-10% slope erodqg No 89 89
Geff silt loam 0-2% slope rarely
C 7432A flooded No 43 43
B 127A Harrison silt loam 0-2% slopes No 8 8
B 127B Harrison silt loam 2-5% slopes No 45 45
B 46A Herrick silt loam 0-2% slopes No 3298 3298
B 790A Herrick-Biddle Silt loam 0-2% slope | No 5 5
Herrick-Biddle-Piasa silt loams 0-2%
B 894A slope No 7204 7204
Hickory clay loam 10-18% slope
B 8D3 severely eroded No 4 4
B 8D Hickory silt loam 10-18% slope No 23 23
B 8D2 Hickory silt loam 10-18% slope erodeg No 163 163
Hickory silt loam 10-18% slope
B 8d3 severely eroded No 391 391
B 8F Hickory silt loam 18-35% slope No 2976 2976
B 8F2 Hickory silt loam 18-35% slope erode No 100 100
B 8G Hickory silt loam 35-60% slope No 38 38
B 582B Homen silt loam 2-5% slope No 4053 4053
B 582C2 Homen silt loam 5-10% slope eroded| No 654 654
B 470B2 Keller silt loam 2-5% slopes eroded | No 79 79
Lawson silt loam 0-2% slope frequen|
B 3451A flooded No 1064 1064
C 517A Marine silt loam 0-2% slope No 5360 5360
B 517B Marine silt loam 2-5% slope No 4 4
C 517B Marine silt loam 2-5% slope No 5743 5743
B 385A Mascoutah silty clay loam 0-2% slopg Yes 1457 1457
B 79F Menfro silt loam 18-35% slope No 2320 2320
B 79B Menfro silt loam 2-5% slope No 2573 2573
B 79C2 Menfro silt loam 5-10% slope eroded| No 538 538
Menfro silty clay loam 5-10% slope
B 79C3 severely eroded No 13 13
Menfro silty loam 10-18% slope
B 79D2 eroded No 1434 1434
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Menfro silty loam 10-18% slope

B 79D3 severely eroded No 413 413

B Menfro-Hickory silt loam 18-35% slog No 485 485
Menfro-Orthents Urban land complex

B 2079D 8-15% slopes No 6 6

Unclassified | M-W Miscellaneous water No 22 22

C 113A Oconee silt loam 0-2% slope No 37 37

C 113A Oconee silt loam 0-5% slopes No 237 237

C 113B Oconee silt loam 2-5% slope No 3209 3209
Oconee-Coulterville-Darmstadt silt

C 882A loams 0-2% slope No 39 39
Oconee-Coulterville-Darmstadt silt

C 882B loams 2-5% slope No 3036 3036
Oconee-Coulterville-Darmstadt silt

C 882B2 loams 2-5% slope eroded No 103 103

C Oconeee silt loam 2-5% slopes No 100 100
Orion silt loam 0-2% slopes frequent]

C 3415A flooded No 1979 1979

B 802D Orthents loamy hilly No 174 174

B 802B Orthents loamy undulating No 128 128

B 801D Orthents silty hilly No 237 237

B 801B Orthents silty undulating No 147 147

D 474A Piasa silt loam 0-2% slope Yes 691 691

D 31A Pierron silt loam 0-2% slopes Yes 1163 1163
Pierron-Burksuville silt loams 0-2%

D 703A slope Yes 862 862

B 583B Pike silt loam 2-5% slope No 1 1
Ridgway silt loam 2-5% slope rarely

B 7434B flooded No 14 14

B 491D2 Ruma silt loam 10-18% slope eroded| No 338 338
Ruma silt loam 10-18% slope severel

B 491D3 eroded No 105 105

B 491B Ruma silt loam 2-5% slope No 704 704

B 491C2 Ruma silt loam 5-10% slopes eroded| No 583 583

B Ruma-Hickory silt loams 18-35% sloff No 211 211

D 16A Rushville silt loam 0-2% slopes Yes 0

D 581B Tamalco silt loam 2-5% slope No 27 27

D 581B2 Tamalco silt loam 2-5% slope eroded No 183 183

Unclassified 533 | Urban land No 26 26

B 250D Velma silt loam 10-18% slopes No 5 5

B/D 50A Virden silt loam 0-2% slope Yes 1903 1903
Virden-Fosterburg silt loams 0-2%

B/D 885A slope Yes 10059 10059
Wakeland silt loam 0-2% slope

B 3333A frequently flooded No 65 65
Wakeland silt loam 0-2% slope

B/D 3333A frequently flooded No 30 30
Wakeland silt loam 0-2% slope

C 3333A frequently flooded No 2879 2879

D 3333A Wakeland silt loam 0-2% slope No 157 157
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frequently flooded

B 441B Wakenda silt loam 2-5% slope No 139 139

C 441B Wakenda silt loam 2-5% slope No 18 18

B 441C2 Wakenda silt loam 5-10% slope erod{ No 51 51

C 441C2 Wakenda silt loam 5-10% slope erod{ No 19 19

Unclassified | W Water No 661 661

D 165A Weir silt loam 0-2% slope Yes 302 302
Wilbur silt loam 0-2% slope frequently

B 3336A flooded No 10 10
Winfield silt loam 10-18% slope

B 477D severely eroded No 1129 1129

B 4778 Winfield silt loam 2-5% slope No 3972 3972
Winfield silt loam 2-5% slope severel)

B 477B3 eroded No 28 28

B 477C2 Winfield silt loam 5-10% slope erode( No 951 951
Winfield silt loam 5-10% slope severe

B 477C3 eroded No 1815 1815
Winfield-Orthents Urban Land 2-8%

B 2477B slope No 253 253

Total 84977 35072| 120050
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Hydric soils by HUC14

TableA.74. Hydric and non-hydric soil areas by HUC14 subwatershed.

Area of Non- | Area of
Hydric Soils Hydric Soils | Total area

HUC14 (acres) (acres) (acres)

07140204050101 4494 5119 9613
07140204050102 4112 1160 5273
07140204050201 3821 2697 6518
07140204050202 5186 2564 7750
07140204050203 5162 2594 7756
07140204050301 4555 3495 8050
07140204050302 3701 2095 5797
07140204050303 4076 1988 6064
07140204050304 4160 2065 6225
07140204050401 4336 1955 6291
07140204050402 4202 987 5188
07140204050501 4714 1085 5799
07140204050502 4592 1251 5843
07140204050601 1761 997 2758
07140204050602 4806 206 5012
07140204050603 3704 351 4055
07140204050604 2692 990 3681
07140204050901 1447 902 2350
07140204050902 5724 2038 7762
07140204050903 7732 566 8298
Total 84978 35104 120082

160




Highly erodible soils by HUC14
TableA.75. Area of highly erodible and non-highly erodible soils by HUC14.

Highly erodible | Not highly erodible | Total area
HUC14 soils (acres) soils (acres) (acres)
07140204050101 2101 7512 9613
07140204050107 1768 3504 5273
07140204050201 1596 4921 6518
07140204050202 2186 5564 7750
07140204050203 1769 5987 7756
07140204050301 1656 6393 8050
07140204050307 1713 4083 5797
07140204050303 1667 4397 6064
07140204050304 1291 4934 6225
07140204050401 1201 5090 6291
07140204050402 1478 3711 5188
07140204050501 2671 3127 5799
07140204050507 1258 4585 5843
07140204050601 564 2195 2758
07140204050607 2161 2851 5012
07140204050603 1707 2347 4055
07140204050604 1377 2304 3681
07140204050901 477 1873 2350
07140204050907 1874 5888 7762
07140204050903 4314 3984 8298
Grand Total 34832 85250 120082
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Land use/land cover by HUC14

TableA.76. Land use/land cover by HUC14 in the watershed. Note: Total watershed area is different from total identified in Watershed Bounaerias secti

result of differences in projection of the layer files.

Barren Land

Cultivated crop

Deciduous forest

Developed, High Intensity

Developed, Low Intensity

Developed, Medium Intensity

Developed, Open Space

Emergent herbaceuous
wetlands

Evergreen forest

Hay/Pasture

Herbaceous

Mixed forest

Open Water

Shrub/Scrub

Wood wetlands

Total Area (Acres)

HUC14
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)

Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)
Area (Acres)
Area (%)

0714020405 0714020405 0714020405 0714020405

0101

0.0
5764
60.0
1778
18.5
12
0.1
420
4.4
49
0.5
417
4.3

0.0

0.0
1114
11.6
28
0.3

0.0

23

0.2

0.0

0.0
9606

0102

0.0
2474
47.0
1671
31.7

0.0
59
11
12
0.2
276
5.2

0.0

0.0
714
135
43
0.8

0.0
20
0.4

0.0

0.0
5269

0201

3490
54.13
932.8
19.77
10.67
0.082
495.7
4.389
102.7
0.825
509.1
5.729

0.445
0.003
907.2
14.04
12.89
0.304

55.8
0.683

0.044
6517

0202

0.0
4238
14.2
1955
25.2

0.0
91
1.2

0.1
283
3.7

0.0

0.0
1097
14.2
32
0.4

0.0
40
0.5

0.0

0.1
7748
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0714020405 0714020405

0203

0.0
4323
55.8
574
7.4

0.0
459
5.9
43
0.6
428
5.5

0.0

0.0
1898
24.5
12
0.1

0.0

10

0.1

0.0

0.0
7751

0301

0.0
5169
64.2
914
114

0.1
349
4.3

48
0.6
385
4.8

0.0

0.0
1084
135
74
0.9

0.0

13

0.2

0.0

0.0
8049

0714020405 0714020405

0302

0.0
3872
66.8
515
8.9

0.0
179
3.1

43
0.7
374
6.5

0.0

0.0

783

135

0.1

0.0

20

0.3

0.0

0.0
5795

0303

0.0
3493
57.6
863
14.2
14
0.2
211
3.5
92
15
275
4.5

0.0

0.0
1065
17.6
31
0.5

0.0

15

0.3

0.0

0.0
6063

0714020405 0714020405

0304

0.0
4621
73.4
136
2.2
10
0.2
381
6.1
7
12
361
5.7

0.0

0.0

701

11.1

0.0

0.0

0.1

0.0

0.0
6296

0401

0.0
4735
75.3
536
8.5

0.1
159
25
21
0.3
331
5.3

0.0

0.0

484

7.7

0.1

0.0

0.1

0.0

0.1
6290



TableA.76 (continued). Land use/land cover by HUC14 in the watershed.

0714020405 0714020405 0714020405 0714020405 0714020405 0714020405 0714020405 0714020405 0714020405 0714020405 Grand

HUC14 0402 0501 0502 0601 0602 0603 0604 0901 0902 0903 Total

Barren Land Area (Acres) 3 8 0 0 0 7 0 0 0 0 23
Area (%) 0.1 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0

Cultivated crop Area (Acres) 3134 2328 4285 1743 2442 1203 1698 1820 5650 4089 70572
Area (%) 60.4 40.2 73.4 63.2 48.8 29.7 46.9 54.0 72.9 49.2

Deciduous forest  Area (Acres) 647 1341 151 312 782 539 432 392 380 1617 16470
Area (%) 125 23.1 2.6 11.3 15.6 13.3 12.0 11.6 4.9 19.4

Developed, High

Intensity Area (Acres) 0 4 2 2 21 27 17 0 5 13 155
Area (%) 0.0 0.1 0.0 0.1 0.4 0.7 0.5 0.0 0.1 0.2

Developed, Low

Intensity Area (Acres) 120 245 490 79 423 992 441 81 146 330 6148
Area (%) 2.3 4.2 8.4 2.9 8.4 24.4 12.2 24 1.9 4.0

Developed,

Medium Intensity ~ Area (Acres) 11 36 54 4 84 197 100 7 10 73 1068
Area (%) 0.2 0.6 0.9 0.1 1.7 4.9 2.8 0.2 0.1 0.9

Developed, Open

Space Area (Acres) 162 335 260 115 462 641 337 94 363 573 6981
Area (%) 3.1 5.8 4.4 4.2 9.2 15.8 9.3 2.8 4.7 6.9

Emergent

herbaceuous

wetlands Area (Acres) 0 0 0 0 0 0 61 21 7 3 95
Area (%) 0.0 0.0 0.0 0.0 0.0 0.0 17 0.6 0.1 0.0

Evergreen forest  Area (Acres) 0 0 0 0 6 5 0 0 0 0 18
Area (%) 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

Hay/Pasture Area (Acres) 1071 1397 580 203 761 395 295 446 955 1455 17404
Area (%) 20.6 24.1 9.9 7.4 15.2 9.7 8.2 13.2 12.3 175

Herbaceous Area (Acres) 19 16 0 6 0 6 23 31 7 18 368
Area (%) 0.4 0.3 0.0 0.2 0.0 0.2 0.6 0.9 0.1 0.2

Mixed forest Area (Acres) 0 0 0 0 0 0 0 0 0 0 0
Area (%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Open Water Area (Acres) 18 34 12 17 27 23 52 16 11 46 466
Area (%) 0.3 0.4 0.6 0.5 0.6 14 0.5 0.1 0.6

Shrub/Scrub Area (Acres) 0 0 0 0 0 0 0 0 0 0 0
Area (%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Wood wetlands Area (Acres) 5 51 5 277 0 20 223 485 227 102 1411
Area (%) 0.1 0.9 0.1 10.0 0.0 0.5 6.2 14.4 2.9 1.2

Total Area (Acres) 5189 5796 5838 2757 5007 4056 3679 3393 7759 8319 121179
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Future land use/land cover by HUC14

TableA.77. Existing and predicted future land use/land cover by HUC14. Predicted land use/land cover is based on
zoning identified in the Comprehensive Plans of municipalities in the watershed for the 1.5 mile zone outside their
current boundaries. Total watershed area is different from total identified in Watershed Boundaries section as a
result of differences in projection of the layer files. Where current acres in a category are 0 and there is a projected

Jv E « U *"€]lv E

Barren Land

Cultivated crop

Deciduous forest

Developed, High Intensity
Developed, Low Intensity
Developed, Medium Intensity
Developed, Open Space
Emergent herbaceous wetlands
Evergreen forest
Hay/Pasture

Herbaceous

Mixed forest

Open Water

Shrub/Scrub

Wood wetlands

07140204050102

Barren Land

Cultivated crop

Deciduous forest

Developed, High Intensity
Developed, Low Intensity
Developed, Medium Intensity
Developed, Open Space
Emergent herbaceous wetlands
Evergreen forst

Hay/Pasture

Herbaceous

Mixed forest

Open Water

Shrub/Scrub

Wood wetlands

07140204050201

o o ]. V}§

Land

Land Use/Land Cover Description by Use
HUC14

07140204050101

Code

31
82
41
24
22
23
21
95
42
81
71
43
11
52
90

31
82
41
24
22
23
21
95
42
81
71
43
11
52
90

&

~ %o

Current
Area
(Acres)

9606.5
1.6
5763.6
1778.4
11.6
419.9
49.1
417.0
0.0
0.0
1113.9
28.0
0.0
23.3
0.0

0.0
5269.4
0.0
2474.2
1670.6
0.0
58.7
12.0
276.3
0.0
0.0
713.6
42.9
0.0
20.0
0.0

1.1
6516.5
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Current
Area (%)

100%
0%
60%
19%
0%
4%
1%
4%
0%
0%
12%
0%
0%
0%
0%
0%
100%
0%
47%
32%
0%
1%
0%
5%
0%
0%
14%
1%
0%
0%
0%
0%
100%

Z vP

Predicted
Area
(acres)

9606.5
1.0
3786.6
1234.3
7.6
2340.8
1064.7
274.0
0.0
0.0
830.7
18.4
0.0
31.8
0.0
16.5
5269.4
0.0
1053.6
771.9
0.0
1921.0
953.1
117.7
0.0

0.0
394.6
18.3
0.0
23.6
0.0
15.6
6516.9

vv}s

Predicted
area (%)

100%
0%
39%
13%
0%
24%
11%
3%
0%
0%
9%
0%
0%
0%
0%
0%
100%
0%
20%
15%
0%
36%
18%
2%
0%
0%
7%
0%
0%
0%
0%
0%
100%

0 Ho 8§

Change
(acres)

0.0
-0.5
-1977.0
-544.1
-4.0
1920.9
1015.6
-143.0
0.0
0.0
-283.2
-9.6
0.0
8.5
0.0
16.5
0.0
0.0
-1420.6
-898.7
0.0
1862.3
941.1
-158.7
0.0
0.0
-319.0
-24.6
0.0

3.6

0.0
145
0.4

pe]vP i

Percent
Change

-34%
-34%
-31%
-34%
457%
2067%
-34%
0%
0%
-25%
-34%
0%
36%
0%
0%

0%
-57%
-54%

0%

3173%
7840%
-57%

0%

0%
-45%
-57%

0%

18%

0%

1304%



Barren Land 31 0.0 0% 0.0 0% 0.0 0%

Cultivated crop 82 3489.7 54% 640.5 10% -2849.1 -82%
Deciduous forest 41 932.8 14% 277.6 4%  -655.1 -70%
Developed, High Intensity 24 10.7 0% 2.0 0% -8.7 -82%
Developed, Low Intensity 22 495.7 8% 3425.3 53% 2929.6 591%
Developed, Medium Intensity 23 102.7 2% 1686.0 26% 1583.3 1542%
Developed, Open Space 21 509.1 8% 93.4 1%  -415.6 -82%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forst 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 907.2 14% 326.1 5%  -581.1 -64%
Herbaceous 71 12.9 0% 2.4 0% -10.5 -82%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 55.8 1% 36.8 1% -19.0 -34%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 0.0 0% 26.6 0% 26.6 0%
07140204050202 7748.0 100% 7748.0 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 4238.4 55% 2423.6 31% -1814.8 -43%
Deciduous forest 41 1955.1 25% 1184.3 15%  -770.8 -39%
Developed, High Intensity 24 0.0 0% 0.0 0% 0.0 0%
Developed, Low Intensity 22 90.7 1% 2130.8 28% 2040.1 2249%
Developed, Medium Intensity 23 5.8 0% 1042.8 13% 1037.0 17942%
Developed, Open Space 21 282.5 1% 161.6 2%  -121.0 -43%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 0.4 0% 0.3 0% -0.2 -43%
Hay/Pasture 81 1096.8 14% 726.7 9%  -370.1 -34%
Herbaceous 71 31.8 0% 18.2 0% -13.6 -43%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 39.6 1% 39.2 1% -0.4 -1%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 6.9 0% 20.5 0% 13.6 198%
07140204050203 7750.7 100% 7750.7 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 4323.3 56% 1913.7 25% -2409.6 -56%
Deciduous forest 41 574.4 7% 340.7 4%  -233.8 -41%
Developed, High Intensity 24 3.1 0% 1.4 0% -1.7 -56%
Developed, Low Intensity 22 458.8 6% 2910.2 38% 24514 534%
Developed, Medium Intensity 23 42.7 1% 13725 18% 1329.8 3116%
Developed, Open Space 21 428.1 6% 189.5 2%  -238.6 -56%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 1898.2 24% 969.8 13%  -928.4 -49%
Herbaceous 71 11.6 0% 5.1 0% -6.4 -56%
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Mixed forest 43 0.0 0% 0.0 0% 0.0 0%

Open Water 11 104 0% 26.2 0% 15.8 151%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 0.0 0% 21.6 0% 21.6 0%
07140204050301 8048.8 100% 8048.8 100% 0.0
Barren Land 31 1.3 0% 0.6 0% -0.7 -56%
Cultivated crop 82 5169.4 64% 2291.9 28% -2877.5 -56%
Deciduous forest 41 913.7 11% 494.7 6%  -419.0 -46%
Developed, High Intensity 24 8.2 0% 3.6 0% -4.6 -56%
Developed, Low Intensity 22 349.2 4% 2962.5 37% 2613.3 748%
Developed, Medium Intensity 23 48.0 1% 1425.1 18%  1377.1 2868%
Developed, Open Space 21 384.6 5% 170.5 2% -214.1 -56%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 3.3 0% 15 0% -1.9 -56%
Hay/Pasture 81 1084.2 13% 615.1 8% -469.1 -43%
Herbaceous 71 73.6 1% 32.6 0% -41.0 -56%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 13.3 0% 28.3 0% 15.0 112%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 0.0 0% 22.4 0% 22.4 0%
07140204050302 5795.1 100% 5795.1 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 3871.8 67% 1942.3 34% -1929.5 -50%
Deciduous forest 41 514.8 9% 316.0 5%  -198.8 -39%
Developed, High Intensity 24 1.8 0% 0.9 0% -0.9 -50%
Developed, Low Intensity 22 179.2 3% 1899.7 33% 1720.5 960%
Developed, Medium Intensity 23 43.1 1% 926.5 16% 883.4  2048%
Developed, Open Space 21 374.4 6% 187.8 3% -186.6 -50%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 2.9 0% 1.4 0% -1.4 -50%
Hay/Pasture 81 782.7 14% 479.3 8% -303.4 -39%
Herbaceous 71 4.2 0% 21 0% -2.1 -50%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 20.2 0% 24.6 0% 4.4 22%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 0.0 0% 14.4 0% 14.4 0%
07140204050303 6063.0 100% 6063.0 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 3493.4 58% 1907.5 31% -1585.9 -45%
Deciduous forest 41 863.4 14% 526.5 9%  -336.9 -39%
Developed, High Intensity 24 13.8 0% 7.5 0% -6.3 -45%
Developed, Low Intensity 22 210.7 3% 1839.9 30% 1629.2 773%
Developed, Medium Intensity 23 92.0 2% 912.7 15% 820.6 892%
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Developed, Open Space 21 2754 5% 150.4 2%  -125.0 -45%

Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 1065.0 18% 664.1 11%  -400.9 -38%
Herbaceous 71 31.1 1% 17.0 0% -14.1 -45%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 15.3 0% 221 0% 6.8 44%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 2.7 0% 15.2 0% 12.6 471%
07140204050304 6296.0 100% 6296.0 100% 0.0
Barren Land 31 1.6 0% 0.7 0% -0.8 -53%
Cultivated crop 82 4620.6 73% 2148.9 34% -2471.7 -53%
Deciduous forest 41 136.4 2% 130.8 2% -5.6 -4%
Developed, High Intensity 24 10.4 0% 4.8 0% -55 -53%
Developed, Low Intensity 22 380.9 6% 2287.7 36%  1906.8 501%
Developed, Medium Intensity 23 76.7 1% 1091.0 17% 10142 1322%
Developed, Open Space 21 360.7 6% 167.7 3% -192.9 -53%
Emergent herbaceous wetlands 95 1.8 0% 0.8 0% -1.0 -53%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 700.9 11% 427.0 7%  -273.9 -39%
Herbaceous 71 14 0% 0.6 0% -0.7 -53%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 4.7 0% 19.0 0% 14.3 303%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 0.0 0% 16.8 0% 16.8 0%
07140204050401 6289.8 100% 6289.8 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 4735.4 75% 4699.8 75% -35.6 -1%
Deciduous forest 41 536.2 9% 533.1 8% -3.1 -1%
Developed, High Intensity 24 4.4 0% 4.4 0% 0.0 -1%
Developed, Low Intensity 22 158.9 3% 187.4 3% 28.4 18%
Developed, Medium Intensity 23 20.9 0% 35.5 1% 14.7 70%
Developed, Open Space 21 330.8 5% 328.3 5% -2.5 -1%
Emergent herbaceous wetlands 95 1.6 0% 15 0% 0.0 -1%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 484.2 8% 481.9 8% -2.2 0%
Herbaceous 71 3.8 0% 3.8 0% 0.0 -1%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 8.2 0% 8.4 0% 0.2 2%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 5.3 0% 55 0% 0.2 4%
07140204050402 5188.9 100% 5188.9 100% 0.0
Barren Land 31 2.9 0% 1.9 0% -1.0 -34%
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Cultivated crop 82 3133.8 60% 2077.7 40% -1056.1 -34%

Deciduous forest 41 647.3 12% 464.2 9%  -183.2 -28%
Developed, High Intensity 24 0.0 0% 0.0 0% 0.0 0%
Developed, Low Intensity 22 119.6 2% 11751 23% 1055.5 883%
Developed, Medium Intensity 23 10.7 0% 555.0 11% 544.3 5101%
Developed, Open Space 21 161.6 3% 107.1 2% -54.5 -34%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 1071.0 21% 762.6 15%  -308.5 -29%
Herbaceous 71 19.3 0% 12.8 0% -6.5 -34%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 17.8 0% 20.5 0% 2.8 15%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 4.9 0% 12.0 0% 7.1 145%
07140204050501 5796.5 100% 5796.5 100% 0.0
Barren Land 31 8.4 0% 4.7 0% -3.7 -44%
Cultivated crop 82 2328.1 40% 1296.7 22% -1031.4 -44%
Deciduous forest 41 1340.9 23% 798.2 14%  -542.7 -40%
Developed, High Intensity 24 4.2 0% 24 0% -1.9 -44%
Developed, Low Intensity 22 244.5 4% 1711.2 30%  1466.7 600%
Developed, Medium Intensity 23 36.5 1% 859.2 15% 822.7 2257%
Developed, Open Space 21 335.5 6% 186.8 3%  -148.6 -44%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 1397.2 24% 855.2 15%  -541.9 -39%
Herbaceous 71 16.2 0% 9.0 0% -7.2 -44%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 34.0 1% 318 1% -2.2 -71%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 50.9 1% 41.2 1% -9.7 -19%
07140204050502 5838.0 100% 5838.0 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 4284.8 73% 1300.0 22% -2984.8 -70%
Deciduous forest 41 151.4 3% 127.3 2% -24.1 -16%
Developed, High Intensity 24 1.6 0% 0.5 0% -11 -70%
Developed, Low Intensity 22 489.7 8% 2642.9 45%  2153.1 440%
Developed, Medium Intensity 23 53.8 1% 1344.8 23% 1291.0 2400%
Developed, Open Space 21 259.6 4% 78.8 1%  -180.9 -70%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 5798 10% 297.9 5% -281.9 -49%
Herbaceous 71 0.0 0% 0.0 0% 0.0 0%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
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Open Water 11 12.2 0% 24.0 0% 11.8 97%

Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 51 0% 21.9 0% 16.8 328%
07140204050601 2757.2 100% 2757.2 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 1742.8 63% 1661.4 60% -81.4 -5%
Deciduous forest 41 312.1 11% 300.1 11% -12.0 -4%
Developed, High Intensity 24 1.8 0% 8.1 0% 6.4 357%
Developed, Low Intensity 22 79.1 3% 139.8 5% 60.7 7%
Developed, Medium Intensity 23 3.8 0% 46.1 2% 42.3  1120%
Developed, Open Space 21 114.7 1% 1171 4% 24 2%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 203.2 7% 197.6 7% -5.6 -3%
Hermaceous 71 5.6 0% 5.3 0% -0.3 -5%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 171 1% 17.0 1% -0.2 -1%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 277.0 10% 264.7 10% -12.3 -4%
07140204050602 5007.3 100% 5007.3 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 2442.0 49% 102.0 2% -2340.0 -96%
Deciduous forest 41 781.8 16% 128.6 3%  -653.2 -84%
Developed, High Intensity 24 20.9 0% 240.8 5% 219.9 1052%
Developed, Low Intensity 22 423.0 8% 2416.8 48%  1993.7 471%
Developed, Medium Intensity 23 83.6 2% 1586.9 32% 1503.3 1799%
Developed, Open Space 21 462.2 9% 307.2 6%  -155.0 -34%
Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%
Evergreen forest 42 6.0 0% 0.3 0% -5.8 -96%
Hay/Pasture 81 760.7 15% 175.7 4%  -585.0 -T7%
Herbaceous 71 0.0 0% 0.0 0% 0.0 0%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 27.1 1% 251 1% -2.0 -1%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 0.0 0% 24.0 0% 24.0 0%
07140204050603 4056.3 100% 4056.3 100% 0.0
Barren Land 31 6.9 0% 2.9 0% -4.0 -58%
Cultivated crop 82 1203.3 30% 505.6 12%  -697.7 -58%
Deciduous forest 41 539.1 13% 273.6 7%  -265.5 -49%
Developed, High Intensity 24 27.3 1% 129.1 3% 101.7 372%
Developed, Low Intensity 22 991.7 24% 1592.6 39% 600.9 61%
Developed, Medium Intensity 23 197.2 5% 858.9 21% 661.8 336%
Developed, Open Space 21 641.1 16% 410.5 10% -230.6 -36%
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Emergent herbaceous wetlands 95 0.0 0% 0.0 0% 0.0 0%

Evergreen forest 42 4.9 0% 2.1 0% -2.8 -58%
Hay/Pasture 81 3955 10% 236.7 6%  -158.7 -40%
Herbaceous 71 6.4 0% 2.7 0% -3.7 -58%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 22.7 1% 21.3 1% -1.4 -6%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 20.2 0% 20.3 0% 0.0 0%
07140204050604 3679.1 100% 3679.1 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 1697.9 46% 847.6 23%  -850.3 -50%
Deciduous forest 41 432.4 12% 252.7 7%  -179.7 -42%
Developed, High Intensity 24 16.9 0% 100.6 3% 83.7 495%
Developed, Low Intensity 22 440.6 12% 1141.2 31% 700.6 159%
Developed, Medium Intensity 23 99.6 3% 657.7 18% 558.2 560%
Developed, Open Space 21 337.5 9% 279.0 8% -58.4 -17%
Emergent herbaceous wetlands 95 61.1 2% 30.5 1% -30.6 -50%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 295.0 8% 202.5 6% -92.5 -31%
Herbaceous 71 22.7 1% 11.3 0% -11.4 -50%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 52.0 1% 35.2 1% -16.8 -32%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 223.4 6% 120.7 3%  -102.7 -46%
07140204050901 3392.7 100% 3392.7 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 1820.4 54% 1747.0 51% -73.4 -4%
Deciduous forest 41 391.7 12% 378.6 11% -13.1 -3%
Developed, High Intensity 24 0.0 0% 2.7 0% 2.7 0%
Developed, Low Intensity 22 81.1 2% 161.8 5% 80.6 99%
Developed, Medium Intensity 23 6.7 0% 48.3 1% 41.7 625%
Developed, Open Space 21 94.5 3% 90.7 3% -3.8 -4%
Emergent herbaceous wetlands 95 20.7 1% 19.8 1% -0.8 -4%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 445.7 13% 431.8 13% -13.9 -3%
Herbaceous 71 309 1% 29.7 1% -1.2 -4%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 16.0 0% 16.0 0% 0.0 0%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 485.1 14% 466.2 14% -18.9 -4%
07140204050902 7759.4 100% 7759.4 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 5650.0 73% 3296.8 42% -2353.1 -42%
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Deciduous forest 41 380.4 5% 286.6 4% -93.8 -25%

Developed, High Intensity 24 4.9 0% 67.5 1% 62.6 1280%
Developed, Low Intensity 22 146.1 2% 2067.3 27% 1921.3 1315%
Developed, Medium Intensity 23 10.0 0% 996.9 13% 986.9 9865%
Developed, Open Space 21 362.6 5% 211.6 3% -151.0 -42%
Emergent herbaceous wetlands 95 6.7 0% 3.9 0% -2.8 -42%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 954.6 12% 653.9 8%  -300.6 -31%
Herbaceous 71 6.9 0% 4.0 0% -2.9 -42%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 10.7 0% 224 0% 11.7 110%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 226.7 3% 148.5 2% -78.3 -35%
07140204050903 8319.4 100% 8319.4 100% 0.0
Barren Land 31 0.0 0% 0.0 0% 0.0 0%
Cultivated crop 82 4089.0 49% 2202.8 26% -1886.2 -46%
Deciduous forest 41 1617.2 19% 948.0 11%  -669.3 -41%
Developed, High Intensity 24 131 0% 83.8 1% 70.7 539%
Developed, Low Intensity 22 329.9 4% 2531.5 30% 2201.6 667%
Developed, Medium Intensity 23 72.7 1% 1216.0 15% 11433 1573%
Developed, Open Space 21 573.3 7% 308.9 4%  -264.5 -46%
Emergent herbaceous wetlands 95 2.9 0% 1.6 0% -1.3 -46%
Evergreen forest 42 0.0 0% 0.0 0% 0.0 0%
Hay/Pasture 81 1455.2 17% 899.1 11%  -556.1 -38%
Herbaceous 71 185 0% 9.9 0% -8.5 -46%
Mixed forest 43 0.0 0% 0.0 0% 0.0 0%
Open Water 11 45.8 1% 43.9 1% -1.9 -4%
Shrub/Scrub 52 0.0 0% 0.0 0% 0.0 0%
Wood wetlands 90 101.8 1% 74.0 1% -27.8 -27%
Grand Total 121178.6 121178.6 0.0

171



Stream reach data

TableA.78. NHD stream reaches in the Upper Silver Creek watershed, with length in feet and the HUC14(s) they fall
within. Some reaches are present in more than one HUC14.

HUC14 & Reach Code Length (ft)
07140204050101 160158
07140204000256 15794
07140204000257 5118
07140204000258 12520
07140204001279 262
07140204001280 3485
07140204001281 7694
07140204001282 24925
07140204001283 9507
07140204001284 7080
07140204001285 18347
07140204003144 3694
07140204003145 2208
07140204003146 1069
07140204003147 2001
07140204003148 3153
07140204003149 5421
07140204003150 3127
07140204003151 4649
07140204003152 1984
07140204003154 2697
07140204003155 2261
07140204003156 4409
07140204003157 5842
07140204003158 605
07140204003159 2987
071402@003160 846
07140204003163 2655
07140204003164 4043
07140204003165 565
07140204003167 1210
07140204050101 & 07140204050102 11991
07140204000255 11991
07140204050102 95015
07140204000253 837
07140204000254 955
07140204001273 9169
07140204001274 4908
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07140204001275 7628

07140204001277 8742
07140204001278 8997
07140204001286 6177
07140204003170 3210
07140204003172 3867
07140204003174 2711
07140204003175 4912
07140204003176 2609
07140204003180 3755
07140204003181 3412
07140204003182 917
07140204003184 1104
07140204003185 1418
07140204003186 1816
07140204003187 2535
07140204003188 877
07140204003189 2395
07140204003190 2045
07140204003191 2228
07140204003194 3002
07140204003195 4789
07140204050102 & 07140204050202 8052
0714020400252 8052
07140204050201 102610
07140204001288 7332
07140204001290 12619
07140204001292 7739
07140204001293 14488
07140204001294 7413
07140204001295 4760
07140204001297 6081
07140204001298 5008
07140204001299 7159
07140204003161 3729
0714020403166 733
07140204003168 9327
07140204003169 2576
07140204003171 2172
07140204003177 1710
07140204003192 3529
07140204013630 1535
07140204013631 1890
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07140204013635 185

07140204013636 110
07140204013637 189
07140204013638 1742
07140204013642 457
07140204013643 127
07140204050201 & 07140204050202 7608
07140204001287 7608
07140204050202 161357
07140204000243 3701
07140204000244 3564
07140204000245 6286
07140204000246 2251
07140204000247 5661
07140204000248 1169
07140204000249 4535
07140204000250 3696
07140204000251 140
07140204001263 5281
07140204001264 5622
07140204001265 7806
07140204001266 8885
07140204001267 6792
07140204001268 3672
07140204001270 3368
07140204001271 10940
07140204001272 13867
07140204001300 12187
0714024003196 678
07140204003200 3541
07140204003203 3689
07140204003204 3643
07140204003205 542
07140204003206 1838
07140204003207 2498
07140204003211 3648
07140204003213 2624
07140204003217 3903
07140204003218 1959
07140204003220 686
0714020400322 3259
07140204003224 2552
07140204003225 2580
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07140204003229 1959

07140204003237 3135
07140204003244 3070
07140204003255 2478
07140204013691 1281
07140204013692 958
07140204013693 1413
07140204050202 & 07140204050301 5752
07140204000242 5752
07140204050203 126861
07140204001302 6450
07140204001303 9208
07140204001304 8088
07140204001305 13894
07140204001306 11855
07140204001307 9833
07140204001308 12616
07140204001309 20292
07140204003173 3301
07140204003178 1124
07140204003179 1490
07140204003183 2401
07140204003193 3567
07140204003197 2416
07140204003201 3000
07140204003202 1178
07140204003212 3878
07140204003221 3217
07140204003228 2044
07140204003242 4362
07140204003243 2647
07140204050203 & 07140204050301 4144
0714022001301 4144
07140204050301 121298
07140204000240 3026
07140204001311 20527
07140204001312 5255
07140204001313 6722
07140204001314 15057
07140204001315 6044
07140204003214 2777
07140204003222 2041
07140204003227 5323
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07140204003230 1809

0714023003231 3519
07140204003233 647
07140204003235 3217
07140204003236 3004
07140204003247 2401
07140204003248 4332
07140204003253 8641
07140204003254 3219
07140204003261 4571
07140204003264 4055
07140204003265 1089
07140204003269 1037
07140204003270 1040
07140204003271 2024
07140204003273 970
07140204003274 1940
07140204003282 2959
07140204005944 702
07140204005998 1758
07140204005999 1592
07140204050301 & 07140204050302 14708
07140204000239 14708
07140204050302 100297
07140204001255 2017
07140204001256 11377
07140204001257 17929
07140204001258 11235
07140204001259 8378
07140204001260 6176
07140204001261 896
07140204001262 7345
07140204003238 2479
07140204003250 3877
07140204003260 2171
07140204003266 1501
07140204003267 1282
07140204003268 1754
07140204003272 4701
07140204003278 2876
07140204003279 1845
07140204003280 602
07140204003284 4096
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07140204003291 2542

07140204003302 2139
07140204003316 3079
07140204050302 & 07140204050303 7624
07140204001254 7624
0714020450303 125177
07140204000235 3876
07140204000236 3557
07140204000237 3373
07140204000238 4652
07140204001253 5440
07140204001316 8001
07140204001317 8142
07140204001318 10744
07140204001319 663
07140204001320 5434
07140204001321 13182
0714020401322 7642
07140204003252 4146
07140204003258 2576
07140204003259 584
07140204003290 1844
07140204003292 1224
07140204003293 2326
07140204003294 1409
07140204003295 2491
07140204003300 742
07140204003301 3684
07140204003303 555
07140204003306 813
07140204003309 1406
07140204003323 4548
07140204003332 2339
07140204003337 4868
07140204003363 3101
07140204003375 4797
07140204003376 1480
07140204003386 2451
07140204003400 3087
07140204050303 & 07140204050304 10402
07140204000234 10402
07140204050303 & 07140204050304
07140204050401 2934
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07140204000233 2934

07140204050304 113190
07140204001323 8007
07140204001324 4816
07140204001325 5110
07140204001326 2611
07140204001327 5822
07140204001328 13683
07140204001329 6389
07140204001330 5171
07140204003257 2440
07140204003276 1527
07140204003286 1192
07140204003287 1606
07140204003289 2802
07140204003299 3438
07140204003311 504
07140204003312 207
07140204003313 905
07140204003314 537
07140204003317 1497
07140204003319 2394
07140204003321 2271
07140204003322 575
07140204003324 280
07140204003325 679
07140204003330 1505
07140204003331 1036
07140204003333 2130
07140204003334 1392
07140204003335 497
07140204003338 719
07140204003340 1768
07140204003342 1222
0714023003343 1797
07140204003346 1358
07140204003347 844
07140204003348 2412
07140204003351 598
07140204003354 1107
07140204003355 2371
07140204003356 1313
07140204003360 972
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07140204003361 178

07140204003365 612
07140204003369 1350
07140204003372 668
07140204003373 757
07140204003374 1941
07140204003377 2315
07140204003379 1885
07140204003380 1947
07140204003387 1679
07140204003394 2354
07140204050401 130343
07140204000231 4032
07140204000232 1715
07140204001246 4397
07140204001247 15829
07140204001248 4922
07140204001249 6390
07140204001250 542
07140204001251 9161
07140204001252 7145
07140204001332 4785
07140204001333 10694
07140204001334 6686
07140204001335 7523
07140204003336 2281
07140204003364 3337
07140204003396 3073
07140204003397 2188
07140204003401 1220
07140204003402 767
07140204003403 622
07140204003406 2028
07140204003408 2529
07140204003413 1357
07140204003415 2832
07140204003420 2038
07140204003425 1364
07140204003427 1388
07140204003430 1601
0714020903438 1930
07140204003440 3391
07140204003441 4957
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07140204003444 1829

07140204003445 146
07140204003448 1402
07140204003452 1324
07140204003454 1851
07140204003458 1067
07140204050401 & 07140204050402 4807
07140204000230 3474
07140204003460 1333
07140204050402 151616
07140204000227 3249
07140204000228 9689
07140204000229 1677
07140204001245 14351
07140204001337 2905
07140204001338 4542
07140204001339 4110
07140204001340 11072
07140204001341 6815
07140204003429 950
07140204003432 2951
07140204003443 2688
07140204003447 1675
07140204003449 1295
07140204003450 2619
07140204003451 770
07140204003455 632
07140204003456 204
07140204003457 1796
07140204003459 1435
07140204003463 1254
07140204003464 1294
07140204003469 3335
07140204003471 311
07140204003472 2338
07140204003475 1396
07140204003477 2722
07140204003478 3629
07140204003479 1718
07140204003480 1662
07140204003483 763
07140204003484 3382
07140204003486 1155
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07140204003487 2948

07140204003491 1640
0714020408492 1476
07140204003493 3358
07140204003494 2359
07140204003496 888
07140204003500 3175
07140204003504 1927
07140204003505 2273
07140204003508 483
07140204003510 559
07140204003511 146
07140204003512 1024
07140204003514 2580
07140204003524 1715
07140204003525 1263
07140204003526 2873
07140204003527 1349
07140204003529 3848
07140204003535 1805
07140204003536 896
07140204003540 1997
07140204003541 977
07140204003542 2137
07140204003543 628
07140204003545 507
07140204003549 668
0714004003550 1134
07140204003553 2440
07140204003559 2159
07140204050402 & 071402040502 5212
07140204003610 5212
07140204050402 & 07140204050501 5368
07140204000226 5368
07140204050402 & 07140204050502 7679
07140204001241 7679
07140204050501 189208
07140204000223 12394
07140204000224 5990
07140204000225 12587
07140204001243 9632
07140204001342 13717
07140204001343 1861
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07140204001344
07140204001345
07140204003521
07140204003522
07140204003531
07140204003537
07140204003546
07140204003555
07140204003557
07140204003558
07140204003560
07140204003563
07140204003564
07140204003565
07140204003567
07140204003568
07140204003571
07140204003575
07140204003578
07140204003579
07140204003582
07140204003583
07140204003584
07140204003586
07140204003589
07140204003590
07140204003594
07140204003595
07140204003603
07140204003611
07140204003612
07140204003617
07140204003618
07140204003624
07140204003626
07140204003627
07140204003632
07140204003634
07140204003652
07140204003661
07140204003663
07140204003666
07140204003667
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8309
4737
1020
5061

801
1533
2130

508
1278

219

855
5920
1525
1371

728

643

212

931
1980

605
1883
1417
1456
1856
4477
2683
2139
2061
2704
4635
1742
1491

472
2827

526
2183
2865
2014
4217
2286

602
2436
3671



0714®04003668 2144

07140204003672 811
07140204003673 2853
07140204003674 2363
07140204003679 1748
07140204003680 254
07140204003682 748
07140204003683 750
07140204003685 1202
07140204003687 4564
07140204003688 3436
07140204003693 2107
0714020400369 3299
07140204003697 1163
07140204003706 1231
07140204003709 5011
07140204003715 1462
07140204003722 2833
07140204003727 2039

07140204050501 & 07140204050502

071402040601 1383
07140204000222 1383

07140204050502 111007
07140204001231 5479
07140204001232 6037
07140204001234 2810
07140204001235 10435
07140204001239 11345
07140204001240 2748
07140204001242 7351
07140204003498 5504
07140204003528 7420
07140204003530 3023
07140204003548 1466
07140204003556 2154
07140204003585 1443
0714024003598 1321
07140204003600 1357
07140204003601 2587
07140204003604 2409
07140204003615 2458
07140204003616 1595
07140204003621 1756
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07140204003622 2736

07140204003625 1602
07140204003629 1611
07140204003630 1065
07140204003635 877
07140204003639 1295
07140204003640 2086
07140204003644 737
07140204003649 1123
07140204003654 2034
07140204003657 4691
07140204003658 1369
07140204003671 1591
07140204006002 7492
07140204050502 & 07140204050601 9799
07140204001230 4886
07140204003707 4913
07140204050601 27752
07140204001229 12465
07140204003070 855
07140204003690 172
07140204003691 755
07140204003739 6365
07140204003742 1102
07140204003743 1260
07140204003747 342
07140204003762 4436
07140204050601 & 07140204050603 14489
0714020900201 327
07140204000221 14162
07140204050601 & 07140204050604 9795
07140204003804 9795
07140204050602 112167
07140204000558 3971
07140204001347 7458
07140204001348 8254
07140204003638 2995
07140204003641 3331
07140204003642 1274
07140204003650 1546
07140204003651 7217
07140204003664 2063
07140204003669 840
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07140204003670 2909

07140204003676 1293
07140204003677 3350
07140204003696 6323
07140204003698 816
07140204003699 4292
07140204003700 3798
07140204003705 2701
07140204003708 1529
07140204003717 2922
07140204003720 2885
07140204003721 1418
07140204003726 4918
07140204003729 2185
07140204003730 3367
07140204003731 3037
07140204003733 181
07140204003734 2356
07140204003735 997
07140204003736 1814
07140204003737 4222
071404003741 5718
07140204003744 651
07140204003745 1526
07140204003755 6096
07140204003756 1914
07140204050602 & 07140204050603 1362
07140204003752 1362
07140204050603 86263
07140204000555 5816
07140204000556 4651
07140204001349 1593
0714020400136 15577
07140204001351 18673
07140204001352 6462
07140204003072 989
07140204003758 2280
07140204003759 1211
07140204003763 1618
07140204003765 1450
07140204003766 1997
07140204003775 3249
07140204003777 2556
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07140204003778 3481

07140204003779 1535
07140204003781 1837
07140204003783 1087
07140204003784 1165
07140204003785 1299
07140204003791 609
07140204003795 3823
07140204003800 3305
07140204050604 58055
07140204000197 6040
07140204001357 19211
07140204001358 4176
07140204003801 4330
07140204003805 5705
07140204003813 1431
07140204003816 1539
07140204003817 2540
07140204003820 5574
07140204003823 1608
07140204003824 2050
07140204003831 1789
07140204003839 2062
07140204050604 & 07140204050901 1063
07140204000196 1063
0714024050901 30531
07140204000191 4378
07140204000192 3414
07140204001186 6695
07140204003840 106
07140204003858 3533
07140204003880 3511
07140204003929 2342
07140204003937 195
07140204003946 727
07140204003951 3774
07140204006006 1856
0714020405001 & 07140204050902 17239
07140204002277 12318
07140204006005 4921
07140204050901 & 07140204050903 9749
07140204000475 9749
07140204050902 133552
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07140204000436 2122

07140204000437 15410
07140204000438 17185
07140204001187 8771
07140204001359 3706
07140204001360 21758
07140204001361 3673
07140204002247 8408
07140204003114 1609
07140204003115 908
07140204003798 2972
07140204003815 4909
07140204003827 2294
07140204003842 7690
07140204003844 1787
07140204003850 3431
07140204003852 1159
07140204003853 1958
07140204003854 2194
07140204003855 896
07140204003856 4418
07140204003857 1040
07140204003873 1280
07140204003875 4223
07140204003892 5359
07140204003896 1759
07140204003898 2216
07140204005945 418
07140204050903 230141
0714®@04000476 1532
07140204000478 14671
07140204000479 2699
07140204000480 5884
07140204001362 4167
07140204001363 10675
07140204001364 2923
07140204001365 9530
07140204001366 3870
07140204001367 7417
07140204001368 3355
07140204001369 4892
071402@001370 2193
07140204001371 4612
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07140204001372
07140204001373
07140204001374
07140204003819
07140204003822
07140204003828
07140204003829
07140204003830
07140204003836
07140204003837
0714020400383

07140204003841
07140204003848
07140204003849
07140204003859
07140204003861
07140204003862
07140204003863
07140204003864
07140204003865
07140204003866
07140204003867
07140204003868
07140204003870
07140204003871
07140204003872
07140204003876
07140204003883
07140204003887
07140204003891
07140204003893
07140204003901
07140204003903
07140204003904
07140204003906
07140204003907
07140204003909
07140204003910
07140204003914
07140204003915
07140204003918
07140204003919
07140204003921
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4525
5452
8734
1572
2358

533

103
2187
1746
3103
1940
1517
2100
1264

630
2892
1317
1330
1436
2381
2004

656
1298
2105
2211
2534
1306
1251
5097
2033

711
3785
3016
3122

215
1212
2548
1506

981
1145

697
1623
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07140204003922 2019

07140204003923 1693
07140204003926 5043
07140204003927 1286
07140204003928 2129
07140204003930 2421
07140204003931 1331
07140204003932 2496
07140204003933 3214
07140204003934 1577
07140204003935 847
07140204003936 1941
07140204003938 3604
07140204003939 1523
07140204003940 1987
07140204003942 2129
07140204003943 91
07140204003944 3534
07140204003947 2308
07140204003948 749
07140204003949 7797
07140204003952 1999
07140204003953 3089
07140204003958 2925
07140204003961 5565
Grand Total 2527758
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Streambank erosion by stream reach

TableA.79. Streambank erosion along stream reaches in the watershed.

Stream or
Tributary Name

Silver Creek
Silver Creek
Silver Creek

Silver Creek
Silver Creek
Silver Creek

Silver Creek

Reach Code

07140204000256
07140204000257
07140204000258
07140204001279
07140204001280
07140204001281
07140204001282
07140204001283
07140204001284
07140204001285
07140204003145
07140204003146
07140204003148
07140204003149
07140204003150
07140204003151
07140204003152
07140204003156
07140204003158
07140204000255
07140204000253
07140204000254
07140204001273
07140204001274
07140204001275
07140204001277
07140204001278
07140204001286
07140204003170
07140204003172
07140204003174
07140204003180
07140204003184
07140204003185
07140204003186
07140204003187
07140204003188
07140204003190
07140204003191
07140204000252
07140204001288
07140204001292

Stream None or Low Erosion Moderate Erosion High Erosion
Length
Assessed
(ft) (ft) (%) (ft) (%) (ft)
15862.9 3557.0 22% 6982.5 44% 5323.4
5114.8 2370.3  46% 427.7 8% 2316.9
12582.0 8209.7 65% 21553 17% 2216.9
262.5 0.9 0% 206.8 79% 54.9
3484.3 448.1 13% 552.3 16% 2483.8
7693.6 4698.9  61% 2429.6  32% 565.1
24944.2 18272.1 73% 3771.9 15% 2900.2
9573.5 73326  77% 1704.2  18% 536.6
7063.6 5112.2 72% 1313.2 19% 638.2
18431.8 14436.3 78% 3132.3 17% 863.1
2211.3 1987.1 90% 224.2 10%
1059.7 778.9 74% 102.5 10% 178.3
3166.0 3044.1 96% 0% 121.9
5393.7 5203.2 96% 99.9 2% 90.6
3136.5 2949.2 94% 244 1% 162.9
4675.2 4602.2 98% 0% 73.0
1981.6 1887.5 95% 0% 94.1
4429.1 4186.5 95% 0% 242.6
600.4 491.2 82% 0% 109.2
12024.3 3616.0 30% 4130.4 34% 4277.9
830.1 1909 23% 43.5 5% 595.7
958.0 260.8 27% 588.9 61% 108.4
9140.4 55915 61% 928.1 10% 2620.8
4865.5 686.9 14% 3366.4  69% 812.2
7585.3 5031.6 66% 199.1 3% 2354.5
8763.1 6738.2 77% 872.2 10% 1152.8
9042.0 8489.7  94% 0% 552.3
6200.8 61579  99% 0% 42.9
3205.4 3075.1  96% 0% 130.3
3868.1 3781.8  98% 86.3 2%
2713.3 26955  99% 0% 17.8
3756.6 3716.9  99% 39.7 1%
1108.9 263.4 24% 407.9 37% 437.6
1420.6 1320.9 93% 99.7 7%
1814.3 160.6 9% 353.0 19% 1300.7
2545.9 2423.7 95% 122.3 5%
876.0 530.7 61% 345.2  39%
2040.7 1314.8 64% 393.5 19% 332.4
2240.8 2161.5 96% 0% 79.3
8077.4 1849.6 23% 3285.9 41% 2942.0
7362.2 5086.5 69% 1613.0 22% 662.7
7762.5 6018.5 78% 1648.0 21% 96.0
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(%)
34%
45%
18%
21%
71%

7%
12%
6%
9%
5%
0%
17%
4%
2%
5%
2%
5%
5%
18%
36%
72%
11%
29%
17%
31%
13%
6%
1%
4%
0%
1%
0%
39%
0%
2%
0%
0%
16%
4%
36%
9%
1%



07140204001294
07140204001295
07140204001299
07140204003168
07140204003169
07140204003171
07140204003177
07140204003192
07140204001287
07140204000243
07140204000244
07140204000245
07140204000246
07140204000247
07140204000248
07140204000249
0714020400025

07140204000251
07140204001263
07140204001264
07140204001265
07140204001266
07140204001267
07140204001271
07140204003217
07140204003220
07140204003224
07140204003255
07140204000242
07140204001304
07140204001305
07140204001306
07140204001307
07140204001308
07140204003173
07140204003179
07140204003183
07140204003193
07140204003197
07140204003212
07140204001301
07140204000240
07140204001311
07140204001313
07140204001314
07140204001315
07140204003235
07140204003236
07140204003253
07140204003261

7437.7
4780.2
7178.5
9376.6
2585.3
2171.9
1702.8
3510.5
7631.2
3687.7
3569.6
6318.9
2250.7
5662.7
1168.0
4563.6
3707.3
1411
5259.2
5580.7
7762.5
88648
6784.8
10912.1
3910.8
685.7
2552.5
2483.6
5744.8
81135
13956.7
11932.4
9878.6
12670.6
3313.6
1502.6
24213
3572.8
2408.1
3881.2
4156.8
30512
20626.6
6732.3
15105.0
6086.0
3234.9
2998.7
8681.1
4580.1

4568.0
2156.2
6054.6
8269.2
2472.9
2036.1
1577.1
3217.3
2688.5
180.6
218.6
1561.0
389.2
14447
197.4
1954.3
1076.4
3.2
5067.6
5107.2
7642.5
8775.1
6667.2
10855.1
3747.4
573.6
2367.4
2425.2
1243.6
4315.8
1330.8
11458.8
4498.5
12101.9
2117.4
1251.0
1974.6
3289.2
1979.6
3478.9
3098.5
1016.2
14441.4
1739.9
8464.5
5886.0
3020.6
311.2
1166.3
4396.8
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61%
45%
84%
88%
96%
94%
93%
92%
35%

5%

6%
25%
17%
26%
17%
43%
29%

2%
96%
92%
98%
99%
98%
99%
96%
84%
93%
98%
22%
53%
10%
96%
46%
96%
64%
83%
82%
92%
82%
90%
75%
33%
70%
26%
56%
97%
93%
10%
13%
96%

2497.6
1162.4
970.1
1107.4
112.4
135.8

1741
3424.1
229.5
1074.9
4166.5
295.2
703.0
309.7
1702.8
1263.6
137.9

286.5
120.0

57.0

112.1

58.4
1747.4
1132.1
5866.1

473.6
3469.1
321.2
1196.2

446.6
225.3
235.3

75.5
1813.1
4533.4
3465.1
2787.6

199.9
214.3
1347.6
3895.9
132.3

34%
24%
14%
12%
4%
6%
0%
5%
45%
6%
30%
66%
13%
12%
27%
37%
34%
98%
0%
5%
2%
0%
0%
1%
0%
16%
0%
2%
30%
14%
42%
4%
35%
3%
36%
0%
18%
6%
10%
0%
2%
59%
22%
51%
18%
3%
7%
45%
45%
3%

372.1
1461.5
153.8

125.7
1191
1518.7
3277.6
2276.0
591.4
1566.3
3515.0
660.9
906.6
1367.4

191.6
187.0

89.7
117.6

163.4

185.1

2753.7
2665.6
6759.8

1911.1
247.4

251.6

58.3
193.2
402.3
982.9
221.9

1651.8
1527.2
3852.9

1339.9
3618.9
50.9

5%
31%
2%
0%
0%
0%
7%
3%
20%
89%
64%
9%
70%
62%
57%
20%
37%
0%
4%
3%
0%
1%
2%
0%
4%
0%
7%
0%
48%
33%
48%
0%
19%
2%
0%
17%
0%
2%
8%
10%
24%
7%
8%
23%
26%
0%
0%
45%
42%
1%



Silver Creek
Silver Creek
Silver Creek
Silver Creek

Silver Creek
Silver Creek

07140204003264
07140204003269
07140204003274
07140204003282
07140204005944
07140204005998
07140204005999
07140204000239
07140204001255
07140204001256
07140204001257
07140204001258
07140204001260
07140204001261
07140204001262
07140204003238
07140204003250
07140204003260
07140204003268
07140204003278
07140204003284
07140204003291
07140204001254
07140204000235
07140204000236
07140204000237
07140204000238
07140204001253
07140204001316
07140204001317
07140204001322
07140204003323
07140204003332
07140204003337
07140204003386
07140204003400
07140204000234
07140204000233
07140204001323
07140204001324
07140204001325
07140204001326
07140204001327
07140204001328
07140204001329
07140204003257
07140204003276
07140204003289
07140204003314
07140204003319

4035.4
1033.5
1925.9
2952.8
698.8
1752.0
1591.2
14701.4
2007.9
11361.5
17919.9
11282.8
6161.4
892.4
7388.5
2490.2
3858.3
2162.1
1765.1
2867.5
4120.7
2552.5
7582.0
3871.4
3549.9
3359.6
4655.5
5410.1
8021.7
8182.4
7650.9
4553.8
2322.8
4858.9
24475
3061.0
10433.1
2959.3
8041.3
4832.7
5128.0
2618.1
5843.2
13743.4
6414.0
2437.7
1525.6
2778.9
531.5
2408.1

3819.3
952.3
1907.4
2829.8
146.5
49.0
468.4
944.0
317.1
2596.5
1189.1
7341.2
5995.9
727.9
7194.8
2272.5
3579.0
1498.9
1655.9
2721.5
3987.8
2420.7
1597.1
327.9
1130.6
607.7
506.5
4916.6
8001.5
8057.2
7528.2
4464.4
2058.1
4844.1
2257.9
2865.5
3058.1
1771.4
3813.3
846.7
4788.7
950.5
1940.4
9409.4
6338.8
2379.8
1349.0
2596.6
263.7
2230.4
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95%
92%
99%
96%
21%
3%
29%
6%
16%
23%
7%
65%
97%
82%
97%
91%
93%
69%
94%
95%
97%
95%
21%
8%
32%
18%
11%
91%
100%
98%
98%
98%
89%
100%
92%
94%
29%
60%
47%
18%
93%
36%
33%
68%
99%
98%
88%
93%
50%
93%

2118

361.3
1017.0
494.8
3841.9
932.5
3871.5
4413.7
1568.6
165.5

663.2
109.2

132.9

28151
232.9
5451

1480.1

1019.9

20.2

89.4

14.8
189.6
195.5
4575.5
1150.4
3112.3
1432.3

317.2
1255.8
2341.0
3582.1

57.9

96.9

5%
0%
0%
0%
52%
58%
31%
26%
46%
34%
25%
14%
3%
0%
0%
0%
0%
31%
6%
0%
3%
0%
37%
6%
15%
44%
22%
0%
0%
0%
0%
2%
0%
0%
8%
6%
44%
39%
39%
30%
6%
48%
40%
26%
0%
2%
0%
0%
18%
0%

4.4
81.2
18.5

122.9
191.0
686.0
628.0
9915.6
758.3
4893.6
12317.2
2373.0

164.5
193.7
217.7
279.3

145.9

131.8
3169.8
3310.6
1874.2
1271.7
3129.1

493.5

1252
122.7

264.7

2799.5
375
1115.7
2553.6
22.1
411.8
1561.8
751.9
75.3

176.6
182.2
170.9
177.7

0%
8%
1%
4%
27%
39%
39%
67%
38%
43%
69%
21%
0%
18%
3%
9%
7%
0%
0%
5%
0%
5%
42%
86%
53%
38%
67%
9%
0%
2%
2%
0%
11%
0%
0%
0%
27%
1%
14%
53%
0%
16%
27%
5%
1%
0%
12%
7%
32%
7%



Silver Creek
Silver Creek

Silver Creek

Silver Creek
Silver Creek
Silver Creek

Silver Creek
Silver Creek
Silver Creek
Silver Creek

07140204003334
07140204003374
07140204000231
07140204000232
07140204001246
07140204001247
07140204001248
07140204001332
07140204003336
07140204003364
07140204003406
07140204003444
07140204003454
07140204000230
07140204003460
07140204000227
07140204000228
07140204000229
07140204001245
07140204001337
07140204001338
07140204001339
07140204001340
07140204001341
07140204003429
07140204003447
07140204003475
07140204003484
07140204003496
07140204003505
07140204003510
07140204003511
07140204003512
07140204003525
07140204003536
07140204000226
07140204000223
07140204000224
07140204000225
07140204001243
07140204001342
07140204001343
07140204003583
07140204003611
07140204003617
07140204003624
07140204003632
07140204003672
07140204003683
07140204003687

1387.8
1922.6
4028.9
1732.3
4396.3
15862.9
4898.3
4790.0
2267.1
3310.4
2017.7
1820.9
1843.8
3487.5
1328.7
3244.8
9668.6
1679.8
14301.2
2913.4
4517.7
4117.5
11076.1
6781.5
948.2
1669.9
1384.5
3356.3
892.4
2280.2
554.5
144.4
1030.2
1269.7
899.0
5374.0
12398.3
5990.8
12595.1
9685.0
13664.7
1853.7
1404.2
4616.1
1496.1
2808.4
2860.9
813.6
751.3
4560.4

1173.0
1793.4
670.2
955.0
336.3
6302.1
4311.8
4678.7
2168.6
3221.3
1974.4
1746.1
1700.6
864.0
1105.2
805.3
1476.7
104.2
13992.7
1086.1
4391.7
89.0
6641.7
6699.4
850.2
1600.5
1252.7
3289.4
706.5
2088.4
439.5
0.0
803.2
1234.6
725.0
959.8
4494.1
1512.2
3558.0
9579.9
13534.5
1643.2
1339.1
4360.2
1427.0
2739.0
2735.6
636.4
503.0
4328.0
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85%
93%
17%
55%

8%
40%
88%
98%
96%
97%
98%
96%
92%
25%
83%
25%
15%

6%
98%
37%
97%

2%
60%
99%
90%
96%
90%
98%
79%
92%
79%

0%
78%
97%
81%
18%
36%
25%
28%
99%
99%
89%
95%
94%
95%
98%
96%
78%
67%
95%

2148
129.2
944.2
435.3
2243.6
6064.8
115.0
111.3

23.3
43.3
74.8
143.2
1392.4
223.5
11235
3123.7
535.0
114.7
684.9
126.0
1056.5
1332.0

69.5

1269.3
4204.0
384.1
3204.2
105.1

69.0

125.3
177.2

15%
7%
23%
25%
51%
38%
2%
2%
0%
1%
2%
4%
8%
40%
17%
35%
32%
32%
1%
24%
3%
26%
12%
0%
0%
4%
0%
0%
0%
0%
0%
0%
0%
0%
0%
24%
34%
6%
25%
1%
0%
0%
0%
0%
5%
0%
4%
22%
0%
0%

24145
342.0
1816.4
3496.0
471.5

98.4
65.8

1231.2

1315.9
5068.2
1040.6

193.8
1142.3

2971.9
3102.5
82.1
98.0

131.8
66.9
185.9
191.8
114.9
144.35696
227.0
351
174.0
3144.9
3700.2
4094.5
5832.9

130.2
210.5

65.1
255.9

69.4

248.3
232.4

0%
0%
60%
20%
41%
22%
10%
0%
4%
2%
0%
0%
0%
35%
0%
41%
52%
62%
1%
39%
0%
2%
28%
1%
10%
0%
10%
2%
21%
8%
21%
100%
22%
3%
19%
59%
30%
68%
46%
0%
1%
11%
5%
6%
0%
2%
0%
0%
33%
5%



Silver Creek

Silver Creek
Silver Creek
Wendell Branch

Wendell Branch

Wendell Branch

Wendell Branch

Wendell Branch

Wendell Branch

Wendell Branch

Wendell Branch

Wendell Branch
Wendell Branch

Wendell Branch

Wendell Branch

Wendell Branch
Wendell Branch

07140204003722
07140204000222
07140204001231
07140204001232
07140204001234
07140204001235
07140204001240
07140204003498
07140204003528
07140204003629
07140204003639
07140204003640
07140204003644
07140204003657
07140204003671
07140204006002
07140204001230
07140204003707
07140204003762
07140204000201
07140204000221
07140204000558
07140204001348
07140204003641
07140204003642
07140204003650
07140204003651
07140204003664
07140204003669
07140204003676
07140204003677
07140204003696
07140204003698
07140204003699
07140204003700
07140204003708
07140204003720
07140204003726
07140204003729
07140204003730
07140204003733
07140204003734
07140204003737
07140204003741
07140204003744
07140204003745
07140204003755
07140204003752
07140204000555
07140204000556

2837.9
1374.7
5452.8
6020.3
2795.3
10416.7
2765.7
5518.4
7444.2
1601.0
1302.5
2089.9
738.2
4727.7
1597.8
7519.7
4904.9
4911.4
4439.0
3314
14163.4
3963.3
8284.1
3353.0
1269.7
1548.6
7194.9
2060.4
839.9
1295.9
3356.3
6348.4
810.4
4261.8
3812.3
1528.9
2897.0
4895.0
2191.6
3349.7
183.7
2355.6
4215.9
5705.4
656.2
1528.9
7040.7
1364.8
5774.3
4645.7

2753.2
679.3
607.9

5946.0
384.8

9979.1

2540.5

5345.2

1789.5

1456.5
466.7

2008.2

15

4543.8

1379.7

3154.6

1051.0

4548.8

4326.9
205.5

5293.1

1137.8

8268.9

3210.6
645.9
741.4

70408
439.9
142.0
172.3

32577

2830.9
552.7

4094.3

3568.1
735.1

1820.3

4803.2

2142.2

3241.2

3.0

2200.0
723.6

1926.5
409.8

2.4

5859.0

54.7

3251.3

878.1

194

97%
49%
11%
99%
14%
96%
92%
97%
24%
91%
36%
96%
0%
96%
86%
42%
21%
93%
97%
62%
37%
29%
100%
96%
51%
48%
98%
21%
17%
13%
97%
45%
68%
96%
94%
48%
63%
98%
98%
97%
2%
93%
17%
34%
62%
0%
83%
4%
56%
19%

84.7
695.4
3410.3
74.4
2214.2
437.6
2252

5285.5

835.7
81.7
736.7
183.8
139.4
3116.0
2749.8
362.6
112.1

5510.6
2042.6

142.5
116.4
2354
1149
662.7
247.2
202.9
98.6
2928.6
251.2
152.5
244.3
338.2
808.5
91.8
49.4
108.5
180.7
38.4
2211.7
2982.6
139.5
877.7
792.7
851.5
2141.8
3170.4

3%
51%
63%

1%
79%

4%

8%

0%
71%

0%
64%

4%

100%

4%

9%
41%
56%

7%

3%

0%
39%
52%

0%

4%

9%
15%

2%
32%
29%
16%

3%
46%
31%

4%

6%
22%
28%

2%

2%

3%
98%

2%
52%
52%
21%
57%
11%
62%
37%
68%

1434.6

196.3

173.2
369.2
144.5

78.6
1249.1
1104.0

125.8
3359.7
782.8
15.2

507.4
571.7

39.2
957.8
450.7
920.7

588.9
6.5
15.0

455.6
268.2

117.3
1280.6
796.3
106.8
648.7
389.0
458.7
381.2
597.1

0%
0%
26%
0%
7%
0%
0%
3%
5%
9%
0%
0%
0%
0%
5%
17%
23%
0%
0%
38%
24%
20%
0%
0%
40%
37%
1%
46%
54%
71%
0%
9%
1%
0%
0%
30%
9%
0%
0%
0%
0%
5%
30%
14%
16%
42%
6%
34%
7%
13%



Silver Creek

Silver Creek

Silver Creek

Silver Creek
Silver Creek
Silver Creek

East Fork Silver
Creek

Silver Creek
Silver Creek
Silver Creek
Mill Creek
Lake Fork
Lake Fork
Lake Fork

Lake Fork

North Fork Mill
Creek

North Fork Mill
Creek
North Fork Mill
Creek

07140204001349
07140204001350
07140204001351
07140204001352
07140204003758
07140204003759
07140204003766
07140204003791
07140204000197
07140204001357
07140204001358
07140204003804
07140204003816
07140204003820
07140204003823
07140204000196
07140204000191
07140204000192
07140204001186

07140204003840
07140204003880
07140204003929
07140204006006
07140204002277
07140204006005
07140204000475
07140204000436
07140204000437
07140204000438
07140204001361
07140204002247
07140204003798
07140204003892

07140204001362
07140204001363

07140204001364

07140204001365
07140204001370
07140204001371
07140204001372
07140204001373
07140204001374
07140204003838
07140204003861
07140204003867
07140204003868
07140204003870

1591.2
15570.9
18645.0

6460.0

2283.5

1217.2

2001.3

610.2

6026.9
19130.6

4150.3

9796.6

1535.4

5584.0

1601.0

1066.3

6975.1

3402.2

6650.3

11942.3
3494.1
23425
1860.2

12372.0
4921.3
9770.3
2106.3

15397.0

17181.8
3697.5
8382.5
2956.0
5400.3

4176.5
10652.9

2939.6

9534.1
2185.0
4606.3
4553.8
5439.6
8684.4
1935.7
2900.3

659.4
1302.5
2089.9

1239.0
8012.2
7600.7
6388.9
2258.9
1163.6
2000.3
525.4
12225
8179.3
3959.4
3762.4
1436.1
2901.3
1525.4
297.4
3214.0
4.9
6300.9

11836.3
2957.2
2180.5

823.2
1772.3

341.8
9177.6
1259.2
3937.1
6339.8
3308.1
4640.7
2849.7
5255.9

432.1
5972.6

366.8

4736.1
376.6
602.5

4398.8

3531.6

3231.3

1925.9

2855.5
561.0

1259.6

2009.4

195

78%
51%
41%
99%
99%
96%
100%
86%
20%
43%
95%
38%
94%
52%
95%
28%
46%
0%
95%

99%
85%
93%
44%
14%

7%
94%
60%
26%
37%
89%
55%
96%
97%

10%
56%

12%

50%
17%
13%
97%
65%
37%
99%
98%
85%
97%
96%

262.4
4273.0
5878.8

53.6
1.0

2104.5
3385.5

190.9
1287.0

10111
55.7
171.2
1911.7
1389.1

46.1
536.9
162.1
418.0

9602.1
3835.6
592.7
347.5
6596.3
7117.9
183.9
2469.7
106.3
144.4

1576.4
3104.7

1309.0

2129.4
324.6
2286.8
155.0
326.5
1855.7
9.8
44.7
98.4

80.5

16%
27%
32%
0%
0%
4%
0%
0%
35%
18%
5%
13%
0%
18%
3%
16%
27%
41%
0%

0%
15%
7%
22%
78%
78%
6%
16%
43%
41%
5%
29%
4%
3%

38%
29%

45%

22%
15%
50%
3%
6%
21%
1%
2%
15%
0%
4%

89.9
3285.6
5165.5

71.1

24.6

84.9
2700.0
7565.8

4747.2
99.3
1671.6
20.0
597.6
1849.3
2008.2
349.3

59.8

619.1
997.6
743.9

499.6
4863.5
3724.1

205.4
1272.2

2168.0
1575.6

1263.8

2668.7
1483.8
1717.0

1581.6
3597.4

42.9

6%
21%
28%

1%

1%

0%

0%
14%
45%
40%

0%
48%

6%
30%

1%
56%
27%
59%

5%

1%
0%
0%
33%
8%
15%
0%
24%
32%
22%
6%
15%
0%
0%

52%
15%

43%

28%
68%
37%
0%
29%
41%
0%
0%
0%
3%
0%



07140204003909
07140204003921
07140204003927
07140204003930
07140204003935
07140204003936

TOTAL
AVERAGE

2532.8 24347
249.3 70.4
1286.1 1149.6
2427.8 2348.2
853.0 779.0
1935.7 1835.4
1456952.

1 908914.2
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96%
28%
89%
97%
91%
95%

65%

98.1

283512.7

4%
0%
0%
0%
0%
0%

18%

179.0
136.5
79.6
74.0
100.3

264525.2

0%
2%
11%

3%

9%

5%

17%



Channelization by stream reach

TableA80. Degree of channelization along assessed stream reaches in the watershed.

Stream or
Tributary Name

Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek

Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Silver Creek
Lake Fork
Wendell Branch

Reach Code

07140204000191
07140204000192
07140204000196
07140204000197
07140204000201
07140204000221
07140204000222
07140204000223
07140204000224
07140204000225
07140204000226
07140204000227
07140204000228
07140204000229
07140204000230
07140204000231
07140204000232
07140204000233
07140204000234
07140204000235
07140204000236
07140204000237
07140204000238
07140204000239
07140204000240
07140204000242
07140204000243
07140204000244
07140204000245
07140204000246
07140204000247
07140204000248
07140204000249
07140204000250
07140204000252
07140204000253
07140204000254
07140204000255
07140204000256
07140204000257
07140204000258
07140204000438
07140204000555

Stream
Length

4379.0
3414.0
1063.0
5842.0
327.0
14163.0
1383.0
12394.0
5990.0
12586.0
5306.0
3248.0
9689.0
1677.0
3473.0
4032.0
1715.0
2934.0
10402.0
3876.0
3556.0
3373.0
4652.0
14708.0
3027.0
5752.0
3701.0
3564.0
6286.0
2251.0
5661.0
1170.0
4534.0
3695.0
7936.0
837.0
955.0
11990.0
15794.0
5118.0
8107.0
13411.0
5815.0

None or Low

Channelization
Assessed (ft) (ft)

4379
3414
1063
5842

6362
1383
12394
3941
7580
5306
1569
9689
1677
1269
3708

3132
3876
3556
1771

8988
165
4207
3701
3048
2462
2251
5661
802
924
2637
6065
837
955
11201
10247
4799
4984
8658
745
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(%)
100%
100%
100%
100%

0%
45%
100%
100%
66%
60%
100%
48%
100%
100%
37%
92%
0%
0%
30%
100%
100%
53%
0%
61%
5%
73%
100%
86%
39%
100%
100%
69%
20%
71%
76%
100%
100%
93%
65%
94%
61%
65%
13%

Moderate

Channelization

(f)

327

7801

2049

1791

2204

32

1602
4652
5720

2729

368
3610
1058
1871

789
4668

(%)
0%
0%
0%
0%

100%
55%
0%
0%
34%
14%
0%
0%
0%
0%
63%
0%
0%
0%
0%
0%
0%
47%
100%
39%
0%
0%
0%
0%
43%
0%
0%
31%
80%
29%
24%
0%
0%
7%
30%
0%
0%
0%
0%

High Channelization

(ft)

3215

1679

324
1715
2934
7238

2862
1545

516
1095

879
319
3123
4753
5070

(%)
0%
0%
0%
0%
0%
0%
0%
0%
0%

26%
0%
52%
0%
0%
0%
8%
100%
100%
70%
0%
0%
0%
0%
0%
95%
27%
0%
14%
17%
0%
0%
0%
0%
0%
0%
0%
0%
0%
6%
6%
39%
35%
87%



Wendell Branch
Wendell Branch

North Fork Mill

07140204000556
07140204000558
07140204001230
07140204001231
07140204001234
07140204001246
07140204001247
07140204001254
07140204001255
07140204001256
07140204001257
07140204001258
07140204001273
07140204001274
07140204001275
07140204001277
07140204001278
07140204001279
07140204001280
07140204001281
07140204001282
07140204001283
07140204001284
07140204001285
07140204001287
07140204001288
07140204001292
07140204001294
07140204001295
07140204001299
07140204001301
07140204001304
07140204001305
07140204001307
07140204001311
07140204001313
07140204001314
07140204001323
07140204001324
07140204001326
07140204001327
07140204001328
07140204001337
07140204001339
07140204001340
07140204001349
07140204001350
07140204001351
07140204001357
07140204001362

4651.0
3970.0
4887.0
5182.0
2810.0
4397.0
11176.0
7624.0
2017.0
11378.0
17928.0
3855.0
4647.0
4742.0
2711.0
8742.0
8997.0
262.0
3485.0
5250.0
15814.0
8109.0
3423.0
10996.0
7609.0
73310
7738.0
7414.0
4668.0
5766.0
4142.0
8088.0
13894.0
7307.0
8923.0
5785.0
10719.0
8007.0
4816.0
2611.0
5822.0
8147.0
2905.0
4110.0
7648.0
114.0
15577.0
16174.0
18123.0
4167.0

4651
2080
3888
3644

4397
6854
3465
1205
10022
11936

1238
137
2711
6755
7633
262
3485
4956
13603
3757
3423
3100
1075
7232

3884
2722
4508
4142
7537
10771
2944
5823
4857
8825
3943

2020
5325
2743
2905
4110
6486
114
13843
11306
13681
4167

198

100%
52%
80%
70%

0%

100%
61%
45%
60%
88%
67%

0%
27%
3%

100%
7%
85%

100%

100%
94%
86%
46%

100%
28%
14%
99%

0%
52%
58%
78%

100%
93%
78%
40%
65%
84%
82%
49%

0%
7%
91%
34%

100%

100%
85%

100%
89%
70%
75%

100%

1890

4159
812
907

3986

1661
871

4605

1987
1364

2211

855
3634

3109
651
1946

551
754
3581

1148
2769
4816

501

3918

1162

4868
1341

0%
48%
0%
0%
0%
0%
0%
55%
40%
8%
22%
43%
19%
97%
0%
23%
15%
0%
0%
0%
14%
0%
0%
8%
48%
0%
40%
9%
42%
0%
0%
7%
5%
49%
0%
0%
11%
35%
100%
23%
0%
48%
0%
0%
15%
0%
0%
30%
7%
0%

999
1538
2810

4322

449
2006
2194
2538

294

4352

7041
2900

99
4629
2879

1258

2369
782
3100
928
746
1295

497

1486

1734

3101

0%
0%
20%
30%
100%
0%
39%
0%
0%
4%
11%
57%
55%
0%
0%
0%
0%
0%
0%
6%
0%
54%
0%
64%
38%
1%
60%
39%
0%
22%
0%
0%
17%
11%
35%
16%
7%
16%
0%
0%
9%
18%
0%
0%
0%
0%
11%
0%
17%
0%



Creek

North Fork Mill
Creek
North Fork Mill
Creek

Silver Creek

Wendell Branch

Wendell Branch
Wendell Branch
Wendell Branch
Wendell Branch
Wendell Branch

Wendell Branch

Wendell Branch
Wendell Branch
Wendell Branch
Wendell Branch

Silver Creek
Silver Creek

East Fork Silver
Creek

07140204001363

07140204001364

07140204001365
07140204001370
07140204001371
07140204001373
07140204001374
07140204002277
07140204003145
07140204003146
07140204003156
07140204003168
07140204003173
07140204003184
07140204003186
07140204003190
07140204003236
07140204003253
07140204003511
07140204003528
07140204003639
07140204003642
07140204003644
07140204003650
07140204003664
07140204003669
07140204003676
07140204003696
07140204003698
07140204003708
07140204003720
07140204003733
07140204003737
07140204003741
07140204003745
07140204003752
07140204003755
07140204003804
07140204003820
07140204003838

07140204003840
07140204003861
07140204003867
07140204003909
07140204005944
07140204005998

7461.0

2923.0

7537.0
1978.0
4612.0
2674.0
7376.0
12320.0
2208.0
1017.0
2158.0
9327.0
3301.0
1104.0
1753.0
2001.0
2543.0
8641.0
146.0
7420.0
1109.0
1274.0
737.0
1546.0
2063.0
839.0
1293.0
6324.0
814.0
1529.0
2885.0
181.0
4222.0
5719.0
1526.0
1362.0
2607.0
9796.0
5574.0
231.0

106.0
161.0
656.0
1734.0
702.0
1758.0

6518
2923

7537

4612
2257
3925
1695

1017
1746
7825

1596

2543
8641

146
1743

1274

1546
2063

839
1293
4773

1529
2885

181
4222
5719
1526
1362
2222
4194
5574

231

106
161
656
1019
702

199

87%

100%

100%
0%
100%
84%
53%
14%
0%
100%
81%
84%
0%
0%
91%
0%
100%
100%
100%
23%
0%
100%
0%
100%
100%
100%
100%
75%
0%
100%
100%
100%
100%
100%
100%
100%
85%
43%
100%
100%

100%
100%
100%
59%
100%
0%

417

1978

417

1689

7269

457

1379

1104

157
2001

737

1551
814

5602

715

6%

0%

0%
100%
0%
16%
23%
59%
21%
0%
0%
15%
0%
100%
9%
100%
0%
0%
0%
0%
0%
0%
100%
0%
0%
0%
0%
25%
100%
0%
0%
0%
0%
0%
0%
0%
0%
57%
0%
0%

0%
0%
0%
41%
0%
0%

526

1762
3356
1751

412
123
3301

5677
1109

385

1758

7%

0%

0%
0%
0%
0%
24%
27%
79%
0%
19%
1%
100%
0%
0%
0%
0%
0%
0%
7%
100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
15%
0%
0%
0%

0%
0%
0%
0%
0%
100%



07140204005999

07140204006002
Silver Creek 07140204006005
Silver Creek 07140204006006
TOTAL
AVERAGE

1592.0
7421.0
4921.0
1851.0

759477.0

3876
4674
1029
511793.0
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0%
52%
95%
56%

68%

0%
0%
247 5%
0%
127952.0
16%

1592
3545

822
119732.0

100%
48%
0%
44%

15%



Riparian condition by stream reach

TableA81. Riparian condition along assessed stream reaches in the watershed (total stream length assessed and
average channelization conditions).

Stream Good Condition Fair Condition Poor Condition
Stream or Length
Tributary Name Assessed
(GNIS name) Reach Code (ft) (ft) (%) (ft) (%) (ft) (%)
Silver Creek 07140204000192 1144 1144 100% 0% 0%
Silver Creek 07140204000196 1063 559 53% 505 47% 0%
Silver Creek 07140204000197 6040 3544 59% 2497 41% 0%
Silver Creek 07140204000201 327 0% 327 100% 0%
Silver Creek 07140204000221 14162 11274 80% 2888 20% 0%
Silver Creek 07140204000222 1383 439 32% 944 68% 0%
Silver Creek 07140204000223 12394 0% 12394  100% 0%
Silver Creek 07140204000224 5990 5505 92% 485 8% 0%
Silver Creek 07140204000225 12586 4978 40% 7608 60% 0%
Silver Creek 07140204000226 5368 2452 46% 2916 54% 0%
Silver Creek 07140204000227 3249 2415 74% 834 26% 0%
Silver Creek 07140204000228 9689 654 7% 9035 93% 0%
Silver Creek 07140204000229 1677 0% 1677 100% 0%
Silver Creek 07140204000230 3475 0% 3475 100% 0%
Silver Creek 07140204000231 4032 0% 4032 100% 0%
Silver Creek 07140204000232 1715 0% 1715 100% 0%
Silver Creek 07140204000233 2934 2404 82% 530 18% 0%
Silver Creek 07140204000234 10402 4463 43% 5938 57% 0%
Silver Creek 07140204000235 3876 0% 3876 100% 0%
Silver Creek 07140204000236 3557 0% 3557 100% 0%
Silver Creek 07140204000237 3373 0% 3373 100% 0%
Silver Creek 07140204000238 4652 0% 4652 100% 0%
07140204000239 14708 3120 21% 11589 79% 0%
07140204000240 3026 1987 66% 1040 34% 0%
07140204000242 5752 1616 28% 4136 72% 0%
07140204000243 3701 2025 55% 1676 45% 0%
07140204000244 3564 1982 56% 1583 44% 0%
07140204000245 6286 4496 72% 1789 28% 0%
07140204000246 2251 576 26% 1675 74% 0%
07140204000247 5661 3924 69% 1737 31% 0%
07140204000248 1169 279 24% 891 76% 0%
07140204000249 4535 4535 100% 0% 0%
07140204000250 3696 1551 42% 2145 58% 0%
07140204000251 140 140 100% 0% 0%
Silver Creek 07140204000252 8052 7955 99% 97 1% 0%
Silver Creek 07140204000253 830 830 100% 0% 0%
Silver Creek 07140204000254 955 606 63% 350 37% 0%
Silver Creek 07140204000255 11990 5599 47% 6391 53% 0%
Silver Creek 07140204000256 15794 10428 66% 5366 34% 0%
Silver Creek 07140204000257 5118 0% 4642 91% 476 9%
Silver Creek 07140204000258 12521 5256 42% 7265 58% 0%
Lake Fork 07140204000438 13429 10040 75% 0% 3389 25%
Mill Creek 07140204000475 684 684 100% 0% 0%
Wendell Branch 07140204000555 4749 4215 89% 534 11% 0%
Wendell Branch 07140204000556 4651 3960 85% 691 15% 0%
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Wendell Branch

North Fork Mill
Creek

North Fork Mill
Creek
North Fork Mill
Creek

07140204000558
07140204001230
07140204001231
07140204001234
07140204001246
07140204001247
07140204001254
07140204001255
07140204001256
07140204001257
07140204001258
07140204001273
07140204001274
07140204001275
07140204001278
07140204001279
07140204001280
07140204001281
07140204001282
07140204001283
07140204001284
07140204001285
07140204001287
07140204001288
07140204001292
07140204001294
07140204001295
07140204001299
07140204001301
07140204001304
07140204001305
07140204001307
07140204001311
07140204001313
07140204001314
07140204001323
07140204001324
07140204001326
07140204001327
07140204001328
07140204001337
07140204001339
071402040013a@

07140204001349
07140204001350
07140204001351
07140204001357

07140204001362
07140204001363

07140204001364

07140204001365

3970
4887
5479
2810
4396
14534
7624
2008
11377
17928
3855
4837
4688
2711
5558
262
3485
5250
15814
8108
3423
11032
5077
7331
7739
6954
4668
5798
934
3439
13893
7306
8874
5787
10719
8007
4816
2611
5822
8255
2905
4110
7649
1593
15501
16176
18025

4167
7459

2923

7536

1716 43%
1649 34%
3125 57%
658 23%
1691 38%
5213 36%
3803 50%
2008 100%
5033 44%
9702 54%
1581 41%
1427 29%
4378 93%

0%
5558 100%

188 72%
563 16%
1770 34%
6737 43%
7156 88%
2152 63%
6795 62%
4011 79%
3958 54%
2690 35%
1407 20%
1273 27%
4126 71%
934 100%
490 14%
10364 75%
5148 70%
8517 96%
2458 42%
2977 28%
5802 72%
4816 100%
559 21%
2232 38%
4353 53%
1360 47%
0%

4541 59%
0%

5238 34%
9822 61%
8579 48%

4167 100%
5360 72%

2923 100%

6853 91%

202

2131
3238
966

2683
3998
3821

1689
7549

3298
310
2711

2922
3186
8693

1271
4237

3374

5547
3395
353

2365
2159

3329
6586
1155

404
3590
3321
1545
4110
2057
1593
9417
6354
9082

1534

684

54%
66%
18%
0%
61%
28%
50%
0%
15%
42%
0%
68%
7%
100%
0%
0%
84%
61%
55%
0%
37%
38%
0%
46%
0%
80%
73%
6%
0%
0%
17%
30%
0%
58%
61%
14%
0%
15%
62%
40%
53%
100%
27%
100%
61%
39%
50%

0%
21%

0%

9%

123
1389
2152

22
5323

4654
676
2274
112

74

294

384

952

1066

5049

1319

2949
1163

357

1156
1049

1648

581

1050

846

364

566

3%
0%
25%
7%
0%
37%
0%
0%
41%
4%
59%
2%
0%
0%
0%
28%
0%
6%
2%
12%
0%
0%
21%
0%
65%
0%
0%
23%
0%
86%
8%
0%
4%
0%
11%
13%
0%
63%
0%
7%
0%
0%
14%
0%
5%
0%
2%

0%
8%

0%

0%



Silver Creek

Wendell Branch

Wendell Branch
Wendell Branch
Wendell Branch
Wendell Branch
Wendell Branch

Wendell Branch
Wendell Branch
Wendell Branch
Wendell Branch
Wendell Branch

Silver Creek
Silver Creek

Silver Creek
Silver Creek
TOTAL
AVERGE

07140204001370
07140204001371
07140204001373
07140204001374
07140204002277
07140204003145
07140204003146
07140204003156
07140204003168
07140204003173
07140204003184
07140204003186
07140204003190
07140204003236
07140204003253
07140204003528
07140204003639
07140204003642
07140204003644
07140204003650
07140204003664
07140204003669
07140204003676
07140204003696
07140204003698
07140204003708
07140204003720
07140204003737
07140204003741
07140204003745
07140204003752
07140204003755
07140204003804
07140204003820
07140204003838
07140204003861
07140204003867
07140204003909
07140204005944
07140204005998
07140204005999
07140204006002
07140204006005
07140204006006

1993
4613
2674
7374
12318
2208
1060
2158
9327
3301
1104
1816
2045
2538
8641
7420
1295
1274
737
1546
2063
840
1293
6323
816
1529
2885
4216
5718
1526
1362
2529
9795
5574
227
161
656
1867
699
1758
1591
7491
4921
1856
739602.0

490
1669

521
1950
9931
1643
1060
1840
3621
3301
1104

726
2029
2538
6323

497

2101

1089
1387
4216
3928
1526
1362
2282
7773

256

227

829

699

406
1591
1312
621

690
375036.2

203

25%
36%
19%
26%
81%
74%
100%
85%
39%
100%
100%
40%
99%
100%
73%
7%
0%
0%
0%
0%
0%
0%
0%
33%
0%
71%
48%
100%
69%
100%
100%
90%
79%
5%
100%
0%
0%
44%
100%
23%
100%
18%
13%
37%

49.9%

1503
2944
2153
4542
1091

5706

1090
16

1386
1390

1274

1546
2063

840
1293
4222

1498

1790

2022
5318

161
656
1037

1352

2781
4299
1166
306647.8

75%
64%
81%
62%
9%
0%
0%
0%
61%
0%
0%
60%
1%
0%
16%
19%
0%
100%
0%
100%
100%
100%
100%
67%
0%
0%
52%
0%
31%
0%
0%
0%
21%
95%
0%
100%
100%
56%
0%
7%
0%
37%
87%
63%

41.5%

0%
0%
0%

881 12%
1297 11%
565 26%
0%

318 15%
0%

0%

0%

0%

0%

0%

933 11%
5533 75%
1295 100%
0%

737 100%
0%

0%

0%

0%

0%

816 100%
440 29%
0%

0%

0%

0%

0%

248 10%
0%

0%

0%

0%

0%

0%

0%

0%

0%

3398 45%
0%

0%

57918.0

8.5%



Streambed erosion by stream reach

TableA82. Degree of streambed erosion along assessed stream reaches in the watershed.

Reach Code

07140204000223
07140204000226
07140204000233
07140204000237
07140204000240
07140204000245
07140204000250
07140204000252
07140204000255
07140204000258
07140204000436
07140204000437
07140204000438
07140204000475
07140204000476
07140204000478
07140204000479
07140204000555
07140204000556
07140204000558
07140204001231
07140204001234
07140204001246
07140204001247
07140204001254
07140204001256
07140204001257
07140204001258
07140204001273
07140204001277
07140204001282
07140204001283
07140204001285
07140204001287
07140204001288
07140204001292
07140204001294
07140204001299
07140204001302
07140204001305
07140204001307
07140204001311

Stream
Length
Assessed

(ft)

250
200

50
150
200
200
200
100
250
300
100
450
400
200
100
400
300
300
100
200
200

50

50
350
500
200
375

50

50
100
250

50
150
100
250
100

50
200
150
400
200
250

Low Streambed

Erosion

(ft)

250
200

50
150
200

200
100
250
100

50
200

100

300

50

500
100
225

50

50
100
100

150
100
250

50
100
150
400
200
250

(%)

100%
100%
100%
100%
100%
0%
100%
100%
100%
33%
0%
0%
13%
100%
0%
25%
0%
100%
0%
0%
0%
0%
100%
0%
100%
50%
60%
100%
100%
100%
40%
0%
100%
100%
100%
0%
100%
50%
100%
100%
100%
100%

Moderate Streambed High Streambeé
Erosion

(ft)

204

200

200

100

200

300

100

200

50

350

100
150

150
50

100

100

(%)

0%
0%
0%
0%
0%
100%
0%
0%
0%
67%
0%
22%
50%
0%
0%
75%
0%
0%
100%
100%
0%
100%
0%
100%
0%
50%
40%
0%
0%
0%
60%
100%
0%
0%
0%
100%
0%
50%
0%
0%
0%
0%

Erosion

(f)

100
350
150
100

300

200

(%)

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
100%
78%
38%
0%
100%
0%
100%
0%
0%
0%
100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%



07140204001313
07140204001314
07140204001323
07140204001324
07140204001326
07140204001327
07140204001328
07140204001340
07140204001350
07140204001351
07140204001357
07140204001362
07140204001363
07140204001365
07140204001370
07140204001373
07140204001374
07140204002277
07140204003145
07140204003156
07140204003168
07140204003186
07140204003190
07140204003236
07140204003253
07140204003528
07140204003657
07140204003696
07140204003720
07140204003741
07140204003804
07140204003838
07140204003861
07140204003933
07140204005998
07140204006002
07140204006006
TOTAL
AVERAGE

200
300
200
300
50
100
300
450
600
650
150
400
150
75
300
150
400
200
50
250
150
200
50
100
200
250
100
150
100
150
150
250
100
300
200
125
300
16675

200
300
50

100
150
450
200

50

150

200
50

150

100
200

100

150

100

200

300
8175

100%
100%
25%
0%
0%
100%
50%
100%
33%
0%
33%
0%
0%
0%
0%
100%
0%
100%
100%
0%
100%
0%
0%
100%
100%
0%
0%
0%
100%
0%
100%
0%
100%
0%
100%
0%
100%

53%

300
50

400
650

150
75

200

200
50

100
150

150

125

4950

205

0%
0%
0%
100%
100%
0%
0%
0%
67%
100%
0%
0%
100%
100%
0%
0%
50%
0%
0%
0%
0%
100%
100%
0%
0%
0%
100%
100%
0%
100%
0%
0%
0%
0%
0%
100%
0%

30%

150

150

100

400

300

200

250

250

250

300

3550

0%
0%
75%
0%
0%
0%
50%
0%
0%
0%
67%
100%
0%
0%
100%
0%
50%
0%
0%
100%
0%
0%
0%
0%
0%
100%
0%
0%
0%
0%
0%
100%
0%
100%
0%
0%
0%

17%



Detention/retention basin site visit data

TableA 83. Detention and retention basin site visit dataE SpE o]l

black pipes from roof gutters.

_ v

SE = v

wn

.

<
(7213
—
>

A P Irdets thunte® dqunot iscdude «]v X

Coordinates Approx. Trash .
& road Type size (ac) # # Type of rack Maintenance/design problems Potential improvements Condition
inlets | outlets | outlets recommended
name present?
38.787996 . Dredging
-89.886048 Retention Overflow Use overflow pipe rather
channel Algae present
Staunton Rd| Wet bottom 0.59 2 1 (vegetated)| No Sediment than outlet channel, or a POOR
- ; . rock overflow
Not naturalized flowing to Scouring of outlet channel : oo
field Native vegetation instead o
Turf slopes a turf
38.894895 . . ' . . Dredging
-89.841558 | retention éer:;rgzcgw:ﬁg)'” the sides | gank stabilization (more
Cimarron Dr| Wet bottom Overflaw Algae present riprap)
; 2 1 pipe (under| No . Longer outlet pipe reaching AVERGE
Not naturalized 0.44 Bank erosion . .
road) : further into basin
Murky milky water Native vegetation instead 0
Turf slopes Trash present wrf g
38.885043 Retention
-89.741828 - S?nall(lljr?;g:too: %ggze Bank stabilization on W sid|
Landolt Dr | Wet bottom >2 1 P No Native vegetation instead  GOOD
Not naturalized 4.78 (overflow) (Unclear where overflow watet turf
ot haturaiize goes - hazard?)
Turf slopes
38.765788 Detention
'8_9'_81_3362 ?lggﬁ present Maintenance plan for
Virginia Dr | Dry bottom Channel? : : removal of invasives and
- 1 1 - Not seen | Presence of invasives - . . GOOD
Naturalized 1.35 Not visible. . controlling spread of willow
multiflora rose as desired
Trees/grasses Willow may take over the area
on slopes
38.731492 .
Retention
-89.834977 1.12 1 1 Swale No Aloae present Continue riprap stabilizatiol GOOD
Schmalz Rd | Wet bottom (overflow) gaep on steeper S slope

Not naturalized

206




50:50 turf &
riprap slopes

38.723060 Detention Invasive species - very dense
-89.856693 etentio phragmites Mow basin more often
Oakshire Dr | Dry bottom 051 Very dense cattails (Dale Grapperhaus)
X ' Pipe No Trash present Removeltreat invasive POOR
Naturalized : : .
Outlet pipe leads towards phragmites and plant native
Turf slopes power station - potentially grassesl/trees
unsafe
38.727221 .
-80.873027 | etention
Th Dr | Wetb (Treated for algae - water blue Replace railroad ties with
eresa br et ottom Natural No Old railroad ties stabilizing S staEiIizin feature before GOOD
Not naturalized | 2,06 overflow bank are getting older and gre
. . banks cave in
starting to disintegrate
Turf slopes
38.706187 . -
-89.866577 Retention (Treated for algae - water blue] Dredging
Culverts in Road floods (according to Unclog culvert under road
Country Ln | Wet bottom . Replace trees on dam wall
; the dam No neighbor) - blocked under-roaq . . AVERAGE
Not naturalized 0.88 : , ) with rock/material that
wall pipe from field to basin . .
Sediment won t Qegrade its structural
Tuf slopes integrity
3;97809677;(? Retention Pipe to (Treated for algae - water blue|
o > creek and Sediment Bank stabilization on S end
Antler Dr Wet bottom 1.85 overflow | No Submerged inlet pipe Replace inlet pipe with one| AVERAGH
Not naturalized ' grassed Road narrowing uphill from the above water level
Turf slopes swale basin as it collapses
38.745551 .
-89.920539 Retention Ves.
Whitworth Wet bottom 052 3-pipe screens
Dr outlet (very | on 2 of None None GOOD
Not naturalized large pipes)| the 3
pipes

Riprap slopes

207
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EXECUTIVE SUMMAR®?

7KLY UHSRUW VXPPDUL]HV WKH AQGLQJV RI WKH (
6 XUYH\ ZKLFK ZDV GLVWULEXWHG WR KRPHRZQHL
8SSHU 6LOYHU &UHHN :DWHUVKHG WR JDWKHU LQ!
LPSDFWV DQG FDXVHV RI ARRGLQJ LQ WKH ZDWHI

$ WRWDO R VXUYH\V ZHUH FRPSOHWHG IURP Z|
PDLOHG RXW JLYLQJ D UHVSRQVH UDWH RI 6 R
DQ RQOLQH VXUYH\

$ ZDWHUVKHG LV DQ DUHD WKDW GUDLQV WR D Gt
DW D YDULHW\ RI VFDOHV IRU GLIITHUHQW SXUSRYV
SXUSRVHV WKH 8SSHU 6LOYHU &UHHN :DWHUVKHC(
XQLWY EHWZHHQ XS VWUHDP DQG GRZQ VWUHDP

GLIJLW K\GURORJLF XQLW FRGH +8& DQG WKH\
+8& VXEZDWHUVKHGYV 7KLUW\ SHUFHQW RI V
ZLWKLQ WKH +8& VXEZDWHUVKHG WKDW FRQWDL
+8& VXEZDWHUVKHGY KDG DW OHDVW UHVSRQG



Executive Summary

'H\ JLQGLQJV

PREVALENCE2YHU D TXDUWHU RI UHVSRQGHQWYV H[SHULHC

ARRGLQJ LQ WKH ODVW \HDUV
Q Q ( AVERAGE h

FREQUENCY: RI UHVSRQGHQWY ZLWK ARRGLQ 27 FHG
OHDVW RQFH SHU \HDU LQ WKH ODVW  \HI UDJ

ARRGLQJ H[SHULHQEFH ARRGYV SHU\HDUCLOODS}ERYEﬁ?

EXTENT OF DAMAGR:I WKRVH ZKR KDG EHHQ ARRGHG LQ WKH OD\
\HDUV
T VDLG WKDW WKH ARRGLQJ KDG GDPDJHG WKHLU SL
business;
T KDG GDPDJH WR IHQFHV DX[LOLDU\ EXLOGLQJV D¢
VWUXFWXUHY DQG
t KDG GDPDJH WR \DUGVY DQG ODQGVFDSLQJ

(
NEIGHBORS+DOI RI DOO VXUYH\ UHVSRQGHQWV QU ‘Z
RQH RU PRUH Rl WKHLU QHLJKERUV:- SURSHUWL'H W K H
ZKR KDG EHHQ ARRGHG KDOI VDLG WKDW [WKHL LJKER

ARRGHG RI IHLJKERU

ORRGHGI|7RR
) )

\
DIUH F
I

TOP FOUR CAUSES OF FLOODING
1. +HDY\ UDLQVWRUPYV
2. :DWHU GUDLQLQJ IURP D QHLJKERULQJ SURSHUW\
3. )ORRGLQJ IURP D QHDUE\ ULYHU VWUHDP ODNH GLW
4. % ORFNHG RU XQPDLQWDLQHG SLSH FXOYHUW RU GLW

4 < A
REPORTING2YHU KDOI RI UHVSRQGHQWY ZKR KDG ARRGLQJ GL
WR DQ\RQH 7KRVH WKDW GLG UHSRUW LW/ ZHUH PRVW [OLN
RU YLOODJH RU WKHLU WRZQVKLS

\v )

EFFECTS FROM FLOODIN6WUHVV ZDV WKH PRVW FRPRRQQMHEHSRU
LPSDFW IURP ARRGLQJ 2WKHUV LQFOXGHG ORMYoRE DFFEHV
LQFOXGLQJ ORVV RI DFFHVV WR PDMRU HQWU\ H[LW URXW|
EXVLQHVV LQFRPH FURS GDPDJH DQG UHSDLU DQG UHSOI
JRRGV DQG VWUXFWXUHYV




Executive Summary

MONETARY LOSSTZR WKLUGYV ZKR UHSRUWHG D PRQHWDU\ ORVV VDLC
PRQHWDU\ ORVV RYHU \HDUV ZDV OHVV WKDQ $QRWKHU
WKDW WKH ORVYV ZDV EHWZHHQ DQG 7ZR UHVSRQGHC
RI WKRVH ZKR DQVZHUHG VDLG WKHLU ORVVHV ZHUH EHWZHHQ

($43 Mill
5HVSRQGHQWY UHSRUWHG D WRWDO RI DW, LQ FR\
ARRGLQJ RYHU WKH ODVW \HDUYV (DFK U LOST DUE TO ZKR UH S¢S

SDLG DW OHDVW RYHU \HDUV 7KH DleLooDpsgN LAST 10V SDLG 2
RYHU \HDUV W LV HVWLPDWHG WKDW DI YEARS ZDV OR
ARRGLQJ RYHU WKH ODVW \HDUV LQ WKH\_ NHU &UHFE

RELATIONSHIP TO FLOODPLAIN® RRGSODLQV GHVLJQDWHG E\ WKH JHGHUL
(PHUJHQF\ ODQDJHPHQW $JHQF\ )(0$ FRQVWLWXWH FORVH WR
WKH WRWDO DFUHDJH LQ WKH 8SSHU 6LOYHU &UHHN :DWHUVKH:
&RXQW\ DQG RI WKH VXUYH\ UHVSRQVHYVY FDPH IURP SDUFHO
SDUWO\ ZLWKLQ D )(0$ GHVLIQDWHG ARRGSODLQ +RZHYHU

UHVSRQGHQWY GLG QRW NQRZ WKDW WKH\ OLYHG RU RZQHG SU
GHVLJQDWHG ARRGSODLQ -

FLOODING OUTSIDE OF THE FLOODPLAINRRGLQJ GRHV ¢ ,
RFFXU LQ ARRGSODLQV LQ WKH ZDWHUVKH OU'I)'éIZDZE
DSSUR[LPDWHO\ HYHQWY SHU \HDU RFF) 0 20!
ARRGSODLQV LQ WKH ZDWHUVKHG :LWKLQ

HYHQWYV SHU \HDU ZHUH UHSRUWHG

HQWV UH
RI )(0$ G
V DSSUF

FLOOD INSURANCBRXUWHHQ SHUFHQW RI UHVSRQGHQWY KDYH A
LQVXUDQFH

FLOOD INSURANCE CLAIMS. JKW SHUFHQW Rl SHRSOH ZKR KDYH

ARRG LQVXUDQFH UHVSRQGHQWYV KDYH PDGH @4 RU PRUH F
UHVSRQGHQWY ZKR KDYH ARRG LQVXUDQFH KDYH LW RQ
WKDW DUH QRW LQ D ARRGSODLQ

DOWNSPOUTSELQHW\ SHUFHQW Rl UHVSRQGHRMRYNWREG| WKHLU

GRZQVSRXWV ARZ RXW RQWR WKHLU ODZQ\RUHRVMEKHNG JURXQG V
SUHUFHQW RI UHVSRQGHQWY VDLG WKHLU GRZQVSRXWV ZH!
WR FLVWHUQV UDLQ EDUUHOV RU RWKHU UDLQZDWHU KDUYHYV
UHPDLQLQJ VDLG WKH\ ZHUH FRQQHFWHG WR VWRUP VHZHUYV

ACTIONS TAKEN TO PREVENT FLOODINGUHVSRQGHQWY PDGH RQH
RU PRUH LPSURYHPHQWYV WR WU\ WR SUHYHQW RU UHGXFH ARR
properties.
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¥ CROPLAND FLOODING L[ SHUFHQW RI DOO VXUYH\ UHVSRQGHC
FURSODQG WKDW KDV ARRGHG 7ZR WKLUGV RI WKHVH UH\
FURSODQG KDG ARRGHG WLPHV LQ WKH ODVW \HDUV

¥ VALUING WATER MANAGEMEMHVSRQGHQWYVY WR WKH VXUYH\ SODFH
YDOXH RQ FOHDQ GULQNLQJ ZDWHU SUHYHQWLRQ RI ARRGC
UHFUHDWLRQ DQG KHDOWK\ HFRV\VWHPV LQ WKDW RUGH

+ FLOODING “HOTSPOTS’K UH H +8& VXEZDWHUVKHGYV
DQG ZHUH
UHSRUWHG "KRWVSRWVp IRU ARRGLQJ LQ WKH 8SSHU 6LOY
7KHVH KRWVSRWV ZHUH GHWHUPLQHG EDVHG RQ D VLPSO}
SULRULWL]DWLRQ WRRO WKDW FRQVLGHUV SHUFHQWDJH R
ARRGLQJ IUHTXHQF\ Rl ARRGLQJ RFFXUUHQFHV RI QHLJKI
PRQHWDU\ ORVV GXH WR ARRGLQJ +RZHYHU WKHVH +8&
QXPEHU Rl UHVSRQGHQWYV DQG UHVSHFWLYHO\

~ iV ~
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/KLV VHFWLRQ SURYLGHYV D EULHI RYHUYLHZ R



Introduction

2YHUYLHZ

6HYHUDO DUHDV LQ ODGLVRQ &RXQW\ UHJXODUO\ H[SHULHQF
LQ ARRGSODLQV GHVLJQDWHG E\ WKH )HGHUDO (PHUJHQF\ OI
DOPRVW SHUFHQW RI WKH FRXQW\-V DUHD DSSUR[LPDWHO
OHDVW VWUXFWXUHY ZLWK D WRW b 0$ YIGIONY R3G HPIRQ IR 1WAKE
DOVR RFFXUV RXWVLGH RI ARRGSODLQV 'XULQJ KHDY\ VWRU
LQIUDVWUXFWXUH FRXSOHG ZLWK ODUJH H[SDQVHV RI LPSH
DQ\ZKHUH $OWKRXJK VWUXFWXUHV LQ GHVLIQDWHG ARRGS(
PDGH DZDUH RI WKHLU ARRG ULVN WKURXJK WKH 1DWLRQDO
GDWD RU QRWLAFDWLRQ V\VWHP IRU VWUXFWXUHV RXWVLGH

ODGLVRQ &RXQW\ SURPRWHV ARRG VDIH GHYHORSPHQW SUDF
GHYHORSPHQW IURP ARRG ULVN 7R GHWHUPLQH KRZ WR EHV
SUREOHPV WKH ORFDWLRQV FDXVHV DQG H[WHQWV RI ARR
DQRG RWKHU GDWD JDWKHUHG E\ JRYHUQPHQW DJHQFLHYV DQ
SUREOHPV +RZHYHU D VXUYH\ RI KRPHRZQHUV DQG EXVLQH
ORFDWLRQ FDXVH DQG H[WHQW RI ARRG SUREOHPV WKH\ ID

7KH HFRQRPLF VRFLDO DQG HQYLURQPHQWDO FRQVHTXHQF
SHRSOH DQG FRPPXQLWLHV &KURQLFDOO\ ZHW KRXVHV DQG
GHGXFWLEOHV DQG LQGXVWU\ H{[SHUWV HVWLPDWH WKDW Z

SHURH@WPRVW SHUFHQW RI VPDOO EXVLQHVVHV QH
D ARRGLQJXF GOWDNMWMNWUHDPVY ULYHUV ODNHV DQG SRQGV W
EHFRPHV D VLIQLAFDQW SUREOHP DQG ZDWHU TXDOLW\ GHF:
WKH ZDWHU VXSSO\

7KH ,OOLQRLY '"HSDUWPHQW RI 1DWXUDO 5HVRXUFHV ,'15 L\
ARRGLQJ DV GLUHFWHG E\ WKH S8UEDQ J)ORRGLQJ $ZDUHQHV"
DV "WKH LQXQGDWLRQ RI SURSHUW\ LQ D EXLOW HQYLURQPH
DUHDV FDXVHG E\ UDLQIDOO RYHUZKHOPLQJ WKH FDSDFLW\
"S8UEDQ ARRGLQJY GRHV QRW LQFOXGH ARRGLQJ LQ XQGHYHC
GHAQLWLRQ WKH ODGLVRQ &RXQW\ &RPPXQLW\ JORRG 6XUYF
ZHOO DV QRQ XUEDQ ARRGLQJ 7KH 6WDWH RI ,O00LQRLV ZLC
GHYHORS VWUDWHJILHV IRU PLQLPL]LQJ ARRG GDPDJH DQG L
HITHFWLYHQHVV RI ARRG LQVXUDQFH



Introduction

6XUYH\ $UHD 8SSHU 6LOYHU &UHHN :D

7KH 8SSHU 6LOYHU &UHHN ZDWHUVKHG LV ORFDWHG
20 miles northeast of St. Louis, Missouri
LQ VRXWKZHVWHUQ ,O00LQRLVY 7KH PDMRULW\ RI
WKH ZDWHUVKHG LV LQ ODGLVRQ &RXQW\ DQG
VPDOO SRUWLRQV IDOO ZLWKLQ ODFRXSLQ DQG
ORQWJIJRPHU\ FRXQWLHY 6LOYHU &UHHN ARZV
VRXWK IURP WKH SURMHFW DUHD WR MRLQ WKH
.DVNDVNLD 5LYHU ZKLFK XOWLPDWHO\ GUDLQV LQWR
the Mississippi River.

ST. LOUIS
7KH PDMRULW\ RI WKH ZDWHUVKHG-V SRSXODWLRAQ
OLYHV LQ XQLQFRUSRUDWHG DUHDV 3RUWLRQV RI
WKLUWHHQ PXQLFLSDOLWLHY DUH DOVR LQ WKH
ZDWHUVKHG LQFOXGLQJ 7UR\ ORXQW 2O0OLYH
ODULQH DQG /LYLQJVWRQ

6LOYHU &UHHN KDV EHHQ LGHQWLAHG DV DQ

LPSDLUHG ZDWHU E\ WKH ,00LQRLV (QYLURQPHQWDO
BURWHFWLRQ $JHQF\ ,(3% EHFDXVH RI SROOXWLRQ

IURP DQLPDO IHHGLQJ RSHUDWLRQV PXQLFLSDO

SRLQW VRXUFH GLVFKDUJHV XUEDQ UXQRII DQG

FURS SURGXFWLRQ ,Q DGGLWLRQ WKH ZDWHUVKHG
H[SHULHQFHV ARRGLQJ LQVLGH DQG RXWVLGH RI

LWV GHVLJQDWHG \HDU ARRGSODLQV FDXVLQJ

GDPDJH WR SURSHUW)\ DQG WKUHDWHQLQJ OLIH

VDIHW)\ FIGURE 1. UPPER SILVER CREEK PROJECT AREA

7KH ODGLVRQ &RXQW\ &RPPXQLW\ )ORRG 6XUYH\ "WKH 6XUYH\pu :
IDOO RI WR JHW D EHWWHU XQGHUVWDQGLQJ RI ARRGLQJ LVV
7KH AQGLQJV Rl WKH 6XUYH\ ZLOO EH LQFRUSRUDWHG LQ WKH 8S
FRPSOHWHG WKH 30DQ ZLOO SURYLGH UHFRPPHQGDWLRQV IRU L
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METHODOLOGY

7KLY VHFWLRQ GLVFXVVHV VXUYH\ GHVLJQ WK
ZHUH PDSSHG DQG OLPLWDWLRQV RI WKH GDW



6XUYH\ $UHD

7KH VXUYH\ ZzDV PDLOHG WR UHFLSLHQWY LQ WKH 8SSHU 6LC

DFUHV 7KLV ZDWHUVKHG H[WHQGV IURP ORXQW 20OLYH
ODGLVRQ 6W &ODLU &RXQW\ ERXQGDU\ OLQH LQ WKH VRXWK
HDVW 7KH VXUYH\ ZDV DOVR DYDLODEOH RQOLQH IRU FRPPX
UHVSRQGHQWYVY SURYLGHG DGGUHVVHY RXWVLGH WKH ZDWHL
the results of this report.

6 XEZDWHUVKHGYV

$ ZDWHUVKHG LV DQ DUHD WKDW GUDLQV WR D GHAQHG SRL
IRU GLITHUHQW SXUSRVHV )RU PDQDJHPHQW DQG DQDO\VLV
LV GHAQHG E\ VPDOOHU K\GURORJLF XQLWV EHWZHHQ XS VW
KDV D XQLTXH GLJLW K\GURORJLF XQLW FRGH +8& DQG V
VXEZDWHUVKHGVY RU "+8& Vu

7KH ZDWHUVKHG SODQ SURMHFW DUHD DQG VXUYH\ GLVWULL
VXEZDWHUVKHGY 6HH PDS RQ QH[W SDJH 7KH +8& V ZHUH
8QLWHG 6WDWHYV *HRORJLFDO 6XUYH\ 86*6 WR GHAQH ZDWHE
%' D FRPSRQHQW RI WKH 1DWLRQDO +\GURJUDSK\ 'DWDVH
ZDWHUZD\V DQG ZDWHUERGLHV 7KH +8& V UDQJH IURP |

6 XUYH\ '"HVLJQ

7KH ODGLVRQ &RXQW\ &RPPXQLW\ )ORRG 6XUYH\ FRQVLVWHG
YDULHW\ RI ARRGLQJ WRSLFV LQFOXGLQJ IUHTXHQF\ Rl ARR
RI ARRG GDPDJH ARRG LQVXUDQFH FRYHUDJH DQG SHUVRQ
WKH VXUYH\ LV DYDLODEOH LQ WKH $SSHQGL]

4XHVWLRQV ZHUH FUHDWHG XVLQJ EHVW SUDFWLFHV WR PDJ[

T Powerful purpose: 7KH VXUYH\ VWDWHG WKDW ODGLVRQ &RXQW\
ARRGLQJ SUREOHPV WR PDNH LW VDIHU WR LQYHVW DQG

T Simple to return: 7KH VXUYH\ ZzZDV PDGH DV HDV\ WR UHWXUQ DV
VHOl DGGUHVVHG HQYHORSH HQFORVHG )RU WKRVH ZLYV
GLUHFWHG SKRQH XVHUV GLUHFWO\ WR WKH VXUYH\ RQ

t Privacy assurancee 6 XUYH\ UHVSRQGHQWV IHHO PRUH FRPIRUWDI
WKH\ NQRZ KRZ LW ZLOO EH XVHG DQG WKDW LW ZLOO E
GLVFODLPHU WKDW DGGUHVVHY ZLOO EH NHSW FRQAGHC
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FIGURE 2. UPPER SILVER CREEK WATERSHED PROJECT AREA WITH HUC14 LOCATIONS AND LOCAL JU



6XUYH\ 'LVWULEXWLRQ DQG 2XWUHD

7ZR WKRXVDQG VXUYH\V ZHUH PDLOHG WR UDQGRPO\ V
&UHHN :DWHUVKHG ORVW DGGUHVVHV ZHUH LQ ODGLVRQ &R
7KH UDQGRPL]J]HG OLVW RI DGGUHVVHV ZDV FUHDWHG E\ DVV
ZDWHUVKHG DQG WKHQ JHQHUDWLQJ UDQGRP DGGUHVYV
SDUFHOV 'XSOLFDWH DGGUHVVHV DQG QDPHV ZHUH RPLWWH
RXWVLGH WKH ZDWHUVKHG 7KHVH AOWHUV UHVXOWHG LQ D
SURSHUW\ RZQHUV FXUUHQWO\ OLYLQJ RU ZRUNLQJ LQ WKH
WKH VXUYH\V UHFHLYHG WKH UHWXUQHG UHVSRQVHV DQG

7KH VXUYH\ ZDV DOVR DYDLODEOH RQ WKH ZHE YLD 6XUYH\0
OLQN WR WKH RQOLQH VXUYH\ VR UHFLSLHQWY FRXOG AOO |
DOVR VHQW WR HPDLO DGGUHVVHV RI LQWHUHVWHG SHRSOF
HPDLOHG OLQN PD\ KDYH IRUZDUGHG LW WR RWKHUYV

7KH VXUYH\ ZDV SXEOLFL]J]HG DW LQGLYLGXDO DQG JURXS VYV
DQG RWKHU PHHWLQJYV IRU WKH 8SSHU 6LOYHU &UHHN :DWH
PDLOHG UHPLQGHU SRVWFDUGYV ZHUH GLVWULEXWHG WR WE
WKH UHVSRQVH UDWH DQG SURPRWH WKH FRQFXUUHQW 2St
UHPLQGHU SRVWFDUG LV DYDLODEOH LQ WKH $SSHQGL]

6 XUYH\ 5HVXOWY 0ODSSLQJ

JRU WKRVH UHVSRQGHQWY ZKR SURYLGHG DQ DGGUHVV WKI
ZDV LGHQWLAHG VR WKDW WKH UHVSRQVHV FRXOG EH PDSS|
IURP ODGLVRQ &RXQW\ DQG WKH &RXQW\ $VVHVVRU:-V RQOLC

7KH UHVSRQVH GDWD ZDV JURXSHG DQG PDSSHG E\ +8& VX
EUHDNGRZQ RI WKH UHVSRQVH GDWD VXFK DV E\ &HQVXV E(
SULYDF\ RI UHVSRQGHQWYVY:- ORFDWLRQV



Data Limitations

,W LV OLNHO\ WKDW SHRSOH ZKR KDYH H[SHULHQFHG ARRGLQJ D¢
UHSO\ WR WKH VXUYH\ WKDQ WKRVH ZKR KDYH QRW H[SHULHQFHC
DQG KDYH QHYHU EHHQ ARRGHG ZHUH PRUH OLNHO\ QRW WR UHV
VXUYH\ VRPH PD\ QRW KDYH RZQHG WKH SURSHUW\ IRU DOO RI W
HVWLPDWHY DUH XQGHUHVWLPDWHY RI IUHTXHQF\ DQG FRVW 3Rl
HQWU\ HUURUV )RU H[DPSOH WKHUH ZHUH DW OHDVW W\SRV P
WKH "DGGUHVVH AHOG

S8UEDQ DUHDV ZHUH JHRJUDSKLFDOO\ RYHUUHSUHVHQWHG LQ WKI
SDUFHO VHOHFWLRQ SURFHVV WKH UDWLR RI WKH QXPEHU RI XU
UDWLR RI WKH DUHD RI XUEDQ WR UXUDO SDUFHOV 7KLV HIIHFW
SURSHUW\ RZQHU LQ D UXUDO DUHD RIWHQ RZQV VHYHUDO SDUFt}
LQ WKH DGGUHVYVY VHOHFWLRQ SURFHVYV FDXVLQJ IHZHU UXUDO SI
JHRJUDSKLFDOO\ UHSUHVHQWDWLYH VDPSOH RU RQH WKDW JDY
SDUFHOV EDVHG RQ WKHLU ODUJHU VL]I]H ZRXOG KDYH ORRNHG Y
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SURVEY RESULTS

/KLV VHFWLRQ SURYLGHVY WKH FRPSLOHG UHVX
VXUYH\ UHVSRQVH LQIRUPDWLRQ LV DYDLODEO



Response Rate

$ WRWDO RI XQLTXH VXUYH\V ZHUH FRPSOHWHG DQG UHW
SURSHUWLHV ZLWKLQ WKH 8SSHU 6LOYHU &UHHN :DWHUVKH(
DUHD 7KH UHVXOWY GLVFXVVHG KHUH DUH RQO\ IURP WKH

7KH QXPEHU RI UHVSRQVHVY H[FHHGHG WKH LQLWLDO JRDO R
VXUYH\ UHVXOWY DUH DFFXUDWH ZLWKLQ DW WKH FR
VXUYH\V ZLWKLQ WKH ZDWHUVKHG LV

ORVW VXUYH\V ZHUH UHWXUQHG LQ KDUG FRS\ E\ PDLO VL]
DQG RWKHU UHVSRQVHV ZHUH HQWHUHG RQOLQH 7KH RQOL
ZKR KDG QRW EHHQ VHQW D PDLOHG VXUYH\ 2QH KXQGUHG
UHWXUQHG WR WKH &RXQW\ DV D UHVXOW RI LQYDOLG DGGU

6XUYH\ UHVSRQVHYV ZKABH U A tJD¥E BESSURVEY RESPONDENTS WITHIN

IURP WKURXJKRXW W KihTZRWED BMK HE®IECT AREA
2YHU KDOI RI WKH VXU e

FDPH IURP WKH 7UR\ T ZIP CODE RESPONDENTS IN WATERSHED
$W OHDVW WZR 11117 M M\/711 A 0
ZHUH UHFHLYHG IURP 1_795\-\-_\; o 251 °3.9%
+8& $ PHGLDQ RI L (GZDUGVYLOOH 64 13.4%
ZHUH UHFHLYHG IURP §gw -DERE - 43 9.0%
+8& VXEZDWHUVKHG\ .
IHZ UHVSRQGHQwWYV w 9DBULQH =~ 33 6.9%
FDQQRW VXSSRUW VW $OKDPEUD 32 6.7%
JXUWKHUPRUH UHVSR:,D\I;II—TW” N
(@) 10 2.1%
VDLG WKH\ KDG EHHQ MAI\NTI\N OJO11\J L\ VI INII °
ODVW \HDUV UHSUH' 6WDXQWRQ 10 2.1%
smaller subset of the population. "RUGHQ 10 2.1%
7KH QXPEHU R UHVSR!\!.’I—I:\\I\I\I 1 () 41) L K o
VXEZDWHUVKHG UHsoO 1tHZ "RXJODV =8 Lol
EHHQ ARRGHG UDQJH(C +LJKODQG 6 1.3%

+|;&xu +8& VXEZDWYGHG e¢DUERG ~ 4 0.8%

TOTAL ar7 100%

ORVW RI WKH UHVSRQVHYV
ZHUH DEOH WR EH PDSSHG E\ LGHQWLI\LQJ SDUFHO LQIRUPD
PDSSDEOH UHVSRQVHV FDPH IURP WKH ODGLVRQ &RXQW\ SR

+8& 7UR\ 1: 6W -DFRE KDG WKH KLJKHVW FRQFHC
UHWXUQHG ZLWK RU RI DOO VXUYH\ UHVSRQVHV 7KH
RI VXUYH\V UHWXUQHG LV +8& ( 7TUR\ : 6W -DFF

6RXWKHUQ 7UR\ $UHD ZLWK UHVSRQVHV RU

7KH WRWDO ODQG DUHD RI WKH SDUFHOV IURP ZKLFK VXUYH
RYHUDOO :DWHUVKHG 30DQ 3URMHFW $UHD 3DUFHO VL]HV
DYHUDJH RI VL] DFUHV



Survey Results

FIGURE 3. SURVEY RESPONSE RATE BY HUC 14

Note: Several respondents’ properties were within two HUC14s and were counted in both.
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SUHYDOHQFH

2YHU D TXDUWHU RI UHVSRQGHQWYV UHSOLHG WKDW WK
\HDUV

FIGURE 4. PERCENT OF RESPONDENTS WITH FLOODING IN THE LAST 10 YEARS

1R
$QVZH
Yes
No
+8& 7UR\ 1: 6W -DFRE KDG WKH ODUJHVW QXPEF
LQ WKH ODVW \HDUV ZLWK UHVSRQVHV +8&V
1( $SOKDPEUD 6: 1HZ 'RXJODV DQG ow

KLIKHVW SHUFHQWDJHV RI UHVSRQGHQWYVY ZKR H[SHULHQFH

ORZHVW SHUFHQWDJH Rl UHVSRQGHQWY WKDW KDG EHHQ AT
:LOOLDPVRQ +8&



Survey Results

FIGURE 5. PERCENT OF RESPONDENTS FLOODED BY HUC14

Note: Several respondents’ properties were within two HUC14s and were counted in both.
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JUHTXHQF\

2] WKH UHVSRQGHQWVY ZKR KDG H[SHULHQFHG ARRGLQJ LQ V
DW OHDVW RQFH SHU \HDU LQ WKH ODVW \HDUV 7KH WZR
IUHTXHQF\ ZHUH WKUHH WR AYH WLPHV SHU \HDU DQG F

FIGURE 6. FREQUENCY OF RESPONDENTS’ FLOODING OVER 10 YEARS

1R $QV

6L[ RU PRUH WL
7KUHH WR ILYH |_
2QFH RU WZL
)LYH WR QLQH WLP

7TKUHH WR IRXU WLF

SHVSRQGHQWY UHSRUWHG D WRWDO RI ARRG HYHQWYV SH
\HDUV LW WRWDOV DURXQG ARRG HYHQWYV O0XOWLSO}
ARRG HYHQWYV DQG WKHUHIRUH WKH\ PD\ DSSHDU WZLFH R

TABLE 2. FREQUENCY OF FLOODING

VG. TIMES AVG. FREQUENCY
FLOODING FRQUENCY RESPONSE ER YEAR  x RESPONSES

7LPHV LQ <H D B2/ 18% 0.15 3.3

7LPHV LQ <HD w2/ 10% 0.35 4.2

7TLPHV LQ <H D wov 8% 0.7 7.0

7LPHV 3HU <HDU26 22% 1.5 39.0

7LPHVY 3HU <HDU32 27% 4.0 128.0
6 or More Times Per Year 8 7% 7.0 56.0
1R $QVZHU 10 8% -- --
TOTAL 120 2.7 (AVG)

%DVHG RQ D ZHLJKWHG DYHUDJH RI UHVSRQVHV SHU +8& !
IUHTXHQF\ RI ARRGLQJ DUH +8& 6RXWK RI $OKDPE

VRXWK RI 7UR\ DW WKH ODGLVRQ DQG 6W &ODLU
DYHUDJH RI VHYHQ ARRG HYHQWYV SHU \HDU 2Q DYHUDJH
ARRGV SHU \HDU DFURVV WKH ZDWHUVKHG



Survey Results

FIGURE 7. FREQUENCY OF FLOODING BY HUC14

Note: Several respondents’ properties were within two HUC14s and were counted in both.
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Survey Results

1HLIJIKERUV ZLWK )ORRGLQJ

+DOI Rl UHVSRQGHQWY ZHUH QRW DZDUH RI DQ\ ARRGLQJ RC
RI UHVSRQGHQWY ZHUH DZDUH RI ARRGLQJ RQ RQH WR WZR
ZKR KDG EHHQ ARRGHG KDOI VDLG WKDW WKHLU QHLJKERU\

FIGURE 8. RESPONDENTS’ NEIGHBORS THAT ALSO HAD FLOODING IN THE LAST 10 YEARS

None 2QH RU Threetofive 6L[ RU F

IRWH $OWKRXJK RQO\ UHVSRQGHQWYV UHSRUWHG ARRGLQJ RQ WKHLL
TXHVWLRQ DERXW WKHLU QHLJKERUV ZKLFK LV DERXW RI DOO VXUYH

2Q DYHUDJH RI UHVSRQGHQWYV SHU +8& ZKR KDG ARRGL
ARRGLQJ RQ QHLJKERULQJ SURSHUWLHYV 7KLV DPRXQWV WR
ARRGLQJ SHU UHVSRQGHQW ZLWK ARRGLQJ

$00 UHVSRQGHQWYV ZLWK ARRGLQJ LQ +8&V FHQW
OW 20LYH DOVR KDG QHLJKERUV ZLWK ARRGLQJ

WKH KLIKHVW ZHLJKWHG DYHUDJH Rl ARRGHG QHLJKERULQJ

QHLJKERULQJ SURSHUWLHV ZLWK ARRGLQJ SHU UHVSRQGHQ

&RXQW\ ERUGHU $OKDPEUD 1HZ 'RXJODV

DQG +DPHO :RUGHQ KDG DQ DYHUDJH RI WZR F

SURSHUWLHV ZLWK ARRGLQJ SHU UHVSRQGHQW

~ 18 ~



Survey Results

FIGURE 9. RESPONDENTS WITH AT LEAST ONE NEIGHBOR WITH FLOODING BY HUC14

Note: Several respondents’ properties were within two HUC14s and were counted in both. Map shows the weighted
DYHUDJH RI UHVSRQGHQWY ZKR KDG EHHQ ARRGHG DQG ZKR VDLG W
WKH ODVW \HDUV DV D ZHLJKWHG DYHUDJH E\ +8&
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Survey Results

(IWHQW RI J)ORRG 'DPDJH

2]l WKRVH ZKR KDG EHHQ ARRGHG LQ WKH ODVW \HDUV
WKHLU SULPDU\ KRPH RU EXVLQHVV KDG GDPDJH WR IHQF
VWUXFWXUHV KDG GDPDJH WR \DUGY DQG ODQGVFDSLQJ

UHVSRQGHQWY ZKR VDLG WKHLU SULPDU\ KRP

2XW RI WKH
VDI

VDLG WKH ARRGLQJ UHDFKHG WKH EDVHPHQW DQG
VSDFH

FIGURE 10. EXTENT OF FLOODING DAMAGE IN THE LAST 10 YEARS
Note: Respondents could select more than one answer to this question

JORRG \D )ORRG \DUDPDJH IHQ®WPDJH SUL
OLWWOH QIGDPDJH WRDX[LOLDU\ Bome or business
trees, shrubs RWKHU VWU X

FIGURE 11. LOCATION OF DAMAGE TO PRIMARY HOME OR BUSINESS
Note: Respondents could select more than one answer to this question

Basement )LUVW )J)ORRU 1R $QV
6SDFH
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6HYHULW\ RI 1HLJKERUV:- )ORRG 'DPDJH

+DOIl RI WKH UHVSRQGHQWYVY ZKR KDG EHHQ ARRGHG VDLG WKDW \
WKHVH VDLG WKDW WKH HWHQW RI WKHLU QHLJKERUV:- ARRG|
VDLG WKHLU QHLJKERUV:- ARRGLQJ ZDV PRUH VHYHUH WKDQ WKHI
7KLV LQGLFDWHV WKDW WKH ARRG GDPDJH UHSRUWHG E\ UHVSRC
UHSUHVHQWDWLYH RU DQ XQGHUVWDWHPHQW RI WKH ZLGHU HIIH

FIGURE 12. EXTENT OF NEIGHBORS’ FLOODING DAMAGE IN THE LAST 10 YEARS

/[HVV VHYHUH WKDQ P\ IC

6LPLODU WR P\ IORF

ORUH VHYHUH WKDQ P\ IC

, GRQ-W NQRZ WKH VHYHUI
IORRGLQJ




&DXVHV RI )ORRGLQJ

$00 UHVSRQGHQWYV ZKR KDG EHHQ ARRGHG VDLG WKDW KHD
2ZWKHU FDXVHV ZLWK UHVSRQVHV ZHUH ZDWHU GUDLQLQJ IU
IURP D QHDUE\ ULYHU VWUHDP ODNH GLWFK RU SRQG
FXOYHUW RU GLWEFK JRU WKLV TXHVWLRQ UHVSRQGHQ
WKHVH UHVSRQVHV ZHUH QRW PXWXDOO\ H[FOXVLYH

TABLE 3. CAUSES OF RESPONDENTS’ FLOODING

CAUSE RESPONSES

+HDY\ 5DLQVWRUP 120 100%

:DWHU 'UDLQLQJ IURP 1HLJKERULQJ 3URS/MHUW48%

JORRGLQJ IURP 1HDUE\ 5LYHU 6WUHDP 4DNH 37T®WFK RU 3RQG
3LSH &XOYHUW RU 'LWFK WKDW ZDV %YGRFNH&HNIHHGY ODLQWHQL
/IDEN RI 'UDLQDJH )DFLOLWLHV WR 'UDL@BOCDWR86)URP 3URSHUW\
/IR -DP RU 2WKHU 2EVWUXFWLRQ LQ 1HRBE\ :PBWMSHUFRXUVH :DWHL

6HZHU %DFNXS 7 22%
,'"RQ-W .QRZ 4 6%
2WKHU VHH $SSHQGL] 44 3%
YRUW\ IRXU UHVSRQGHQWY OLVWHG RWKHU FDXVHV RI AF

PDOIXQFWLRQLQJ VXPS SXPSV LQFOXGLQJ QR EDFNXS SRZH
SRZHU RXWDJH FUDZO VSDFH RU EDVHPHQW SUHVHQW LQ k
JUDGLQJ GHVLJQ RI VXEGLYLVLRQ DQG EORFNHG RU LPSUR
WKH $SSHQGL]

2YHUARZ IURP D ULYHU VWUHDP GLWFK RU SRQG ZDV UHSH
UHVSRQGHQWYV LQ +8&YV OW 20LYH :DOVKYLOOH I
$OKDPEUD 1HZ 'RXJODV DQG WZR WKLUGV RI UHVSRQGHQYV
ODULQH 6W -DFRE

1HLJKERULQJ SURSHUWLHY FRQWULEXWHG ARRGZDWHU WR I

OW 2O0LYH 'LOOLDPVRQ 6WDXQWRQ |
ILYLQJVWRQ DQG WR PRUH WKDQ WZR WKLUGYV RI UHVSRQ
6W -DFRE $OKDPEUD 1HZ 'RXJODV DQG

(GZDUGVYLOOH DQG ODULQH

%ORFNHG RU XQPDLQWDLQHG SLSHVY FXOYHUWV RU GLWFKI
TXDUWHU Rl UHVSRQGHQWYV ZLWK ARRGLQJ LQ +8&YV
ODULQH 6W -DFRE 6HH $SSHQGL[ IRU IXOO EUHD



Reporting

2YHU KDOI RI UHVSRQGHQWY ZKR ZHUH ARRGHG GLG QRW UHSRU\
WKDW GLG UHSRUW LW ZHUH PRVW OLNHO\ WR FRQWDFW WKHLU |

TABLE 4. HOW RESPONDENTS REPORTED FLOODING

REPORTED FLOODING TO: RESPONSES

, GLG QRW UHSRUW P\ ARRGLQJ W& DQ\RB®H

0\ FLW\ YLOODJH 27 18%
0\ WRZQVKLS 20 13%
0\ LQVXUDQFH FRPSDOQ\ 13 9%

5%
<1%

ODGLVRQ &RXQW\ 7
&URS LQVXUDQFH FRPSDQ\ 1
'"HYHORSHU 1 <1%
JRUPHU PD\RU 1 <1%
+RPHRZQHUV LQVXUDQFH 1 <1%
a

3XEOLF KHDULQJ RQ QHLJKERU:V HYHOIBRS PHQW SURMHFW
* Written in under “Other”



,PSDFWV DQG (IITHFWV IURP J)ORRGLC

7KH PRVW FRPPRQO\ UHSRUWHG LPSDFW IURP ARRGLQJ ZDV
ZDV WKH QH[W PRVW FRPPRQ LPSDFW ZLWK UHVSRQGHQWYV
UHVWULFWHG DFFHVV RQ WKHLU RZQ ODQG HJ WKHLU GU|
WR WKHLU VXEGLYLVLRQ 6HYHUDO UHVSRQVHV QRWHG FRV)
UHSODFLQJ ORVW LWHPV D FRPELQHG SHVSRQGHQWYV L
LQFUHDVHY LQ KRPHRZQHUV:- LQVXUDQFH UDWHYV WKH SUHYV
DQG GLIAFXOWLHV ZLWK \DUG PDLQWHQDQFH

TABLE 5. EFFECTS FLOODING HAD ON RESPONDENTS

EFFECT FROM FLOODING RESPONSES
,W FDXVHG VWUHVV 60 24%
1R VLIQLAFDQW HIIHFW 47 19%
3DUWLDO ORVV RI DEFHVV WR SURSHUW\ 37 15%
7LPH RIl ZRUN WR FOHDQ XS 30 12%

ORQHWDU\ ORVV GXH WR UHSDLU Rl ARRG GDP®JH 11%
ORQHWDU\ ORVV GXH WR ORVW YDOXDEOHY RUBSBHTXLB®PHQW

IRVW EXVLQHVV LQFRPH 7 3%
$IIHFWHG GDPDJHG FURSYV 5 2%

W DIIHFWHG WKH SK\VLFDO KHDOWK RI VRPHRQH LQ@%RXU KRXVH
'DPDJHG IHQFLQJ 3 1%
'"HEULV FOHDQXS 2 1%
'DVKLQJ FOHDQLQJ VWUXFWXUHV PDWHULDOV 2 1%
$IIHFWHG OLYHVWRFN 1 <1%
$IIHFWHG IDUPODQG 1 <1%
&RQFHUQ DERXW SRZHU RXWDJH NQRFNLQJ RXW VXRB6SXPS
8QNQRZQ GDPDJH EHKLQG zZDOOV 1 <1%
'DPDJHG IDUPODQG 1 <1%

ORVTXLWR LQIHVWDWLRQ 1 <1%
'DQJHU WR FKLOGUHQ DQG VPDOO DQLPDOV 1 <1%
'HOD\HG ODZQ PDLQWHQDQFH 1 <1%
,QFUHDVH LQ KRPHRZQHUV LQVXUDQFH 1 <1%
IDQGVFDSLQJ QRW GRQH WR DYRLG IXWXUH ARRG G&®DJH

/IRIMDPV 1 <1%
6RIW JURXQG GLIAFXOW WR PRZ 1 <1%
SRWHQWLDO GHFUHDVH LQ KRPH YDOXH 1 <1%

* Written in under “Other”



Survey Results

&RVWY IURP )ORRGLQJ

2l WKRVH ZKR VDLG WKH\ KDG EHHQ ARRGHG DQG SURYLGHG WKH
D UDQJH VDLG WKDW WKH ORVYV ZDV OHVV WKDQ RYHU W

WKDW WKH ORVYV ZDV EHWZHHQ DQG 7ZR UHVSRQGHQW
VDLG WKHLU ORVYV ZDV EHWZHHQ DQG

FIGURE 13. COSTS ASSOCIATED WITH RESPONDENTS’ FLOODING OVER THE LAST 10 YEARS

IJHVV WKDQ
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TABLE 6. COSTS ASSOCIATED WITH RESPONDENTS’ FLOODING OVER THE LAST 10 YEARS

LOWEST
cosToveR10veARs  RespoNSEStOSTIV LOWESTCOST AYS COSTIN Ave cooT
/IHVV WKDQ 35 69% $0 $0 $2,500 $87,500
12 24% $5,001 $60,012 12,501 $150,006
1 2% $20,001 $20,001 $35,001 $35,001
1 2% $50,001 $50,001 $75,001 $75,001
2 4% $100,001 $200,002 $300,001 $600,001

, GRQ-W NQRZ 32 =
, SUHIHU QRW D®VZHULQJ - ~ - -
1R $QVZHU 388 - - - -

TOTAL 477 LOW ESTIMATE: $330,016 HIGH ESTIMATE: $947,508
SHUFHQW SHUFHQWDJH RI UHVSRQGHQWY ZKR DQVZHUHG ZLWK

7KH ORZHVW HVWLPDWH RI WKH WRWDO FRVWY UHSRUWHG E
\HDUV 'LYLGHG E\ WKH UHVSRQGHQWY ZKR UHSRUWHG D F

DQ DYHUDJH RI RYHU \HDUV 8VLQJ WKH DYHUDJH RI1 V
E\ UHVSRQGHQWYV LV ZLWK DQ DYHUDJH RI VSHQ
\HDUV

8VLQJ WKH ORZHU HVWLPDWH RI FRVWY DQG H[WUDSRODWL
HVWLPDWHG LQ WKH :DWHUVKHG 5HVRXUFH ,QYHQWRU\ RI V
30DQ L H PXOWLSOLHG E\ > @ DQ HVWLPDWHG

RFFXUUHG GXH WR ARRGLQJ RYHU WKH ODVW \HDUV LQ WK

7KH JUHDWHVW DYHUDJH PRQHWDU\ GDPDJH RFFXUUHG LQ W
EHWZHHQ +DPHO (GZDUGVYLOOH DQG ODULQH +8&V



Survey Results

), *85( 021(7$5< /266 )520 )/22',1* %< +8& 86,1* /2: (67,0$7(

Note: Several respondents’ properties were within two HUC14s and were counted in both.
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&RUUHODWLRQ ZLWK )ORRGSODLQV

)(0$ GHVLIJQDWHG ARRGSODLQV FRYHU FORVH WR RI WKH
':DWHUVKHG ZLWKLQ ODGLVRQ &RXQW\ $ VLPLODU SURSRUW
RU SDUWO\ ZLWKLQ WKHVH ARRGSODLQV +RZHYHU RQO\ |
WKDW WKH\ OLYHG LQ D )(0$ GHVLJQDWHG ARRGSODLQ )RU
DQVZHUHG WKH VXUYH\ TXHVWLRQ XQNQRZLQJO\ RZQ SURSI

FIGURE 15. RESPONDENTS’ PROPERTY WITHIN OR OUTSIDE A FLOODPLAIN

In
— T ORRGSC

FIGURE 16. RESPONDENTS WHO CORRECTLY KNEW THEIR PROPERTY IS IN A FLOODPLAIN

5HVSRQGHQWYVY UHSRUWHG D WRWDO RI DSSUR[LPDWHO\ H

GHVLJQDWHG ARRGSODLQV RYHU WKH ODVW \HDUV :LWKL:
\HDU ZHUH ARRGHG
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TABLE 7. FLOOD FREQUENCY BY PROPERTY LOCATION

PARCELS IN FLOODPLAIN  PARCELS OUTSIDE FLOODPLAI

7TLPHV LQ <HD W35

7LPHV 3HU <HDU 15

6 or More Times Per Year 7.0

FIGURE 17. FLOOD FREQUENCY BY PROPERTY LOCATION WITHIN OR OUTSIDE OF A FLOODP

80

70

A
o / \ZXW\/)D(RRGE
. / AN
. /S T~
w /7 N\
N / /:LWKLQ JORRGSODLQ
S
O

0 1 2 3 4 5 6 7
$YHUDJH )ORRG )UHTXHQF\ 1X

JORRG (YHQWYV 5HSRUWHG 1XI
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JORRG ,QVXUDQFH &RYHUDJH

ODGLVRQ &RXQW)\ 0DFRXBSURE BRREFPOANDENTS’ FLOOD INSURANCE COVERAGI
ORQWJRPHU\ &RXQW\ D
FRPPXQLWLHV LQ WKH Z
HQUROOHG LQ WKH 1DW|
3URJUDP 1),3 DOORZL(
UHVLGHQWY WR SXUFKD
IRU WKHLU SURSHUWLH\
LQVXUDQFH SUHPLXP SD
&RXQW\ UHVLGHQWY LV
1IDWLRQZLGH DSSUR]JLP
1),3 FODLPV DUH IRU SU
RXWVLGH ARRGSODLQV
IURP ARRGLQJ FDXVHG E
problems?

+DYH IC
LQVXUI

JRXUWHHQ SHUFHQW

SHRSOH VDLG WKDW ,
LQVXUDQFH 21 WKHVH UHVSRQGHQWYV
PDGH D FODLP LQ WKH ZDWHUVKHG LQ WKH
ODVW \HDUV

FIGURE 19. RESPONDENTS’ FLOOD INSURANCE CLAIMS

YLIW\ IRXU RU R VT 0D GH
UHVSRQGHQWY KDYH ARR FODLP
VWUXFWXUHV WKDW DUH = —

Notes on Figures 18 and 19: Those who
UHVSRQGHG WKDW WKH\ GL(
LOVXUDQFH DQG WKHQ OHIWV
blank are assumed not to have made a claim.
(4 respondents).

Two (2) respondents said they did not have
ARRG LQVXUDQFH EXW GLG
7TKHVH UHVSRQGHQWYV PD\ E
the claim made; it may have been to their
KRPH LQVXUDQFH FRPSDQ\ L
insurance company.
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'RZQVSRXW &RQQHFWLRQV

'KHQ GRZQVSRXWV DUH FRQQHFWHG GLUHFWO\ WR D VDQLWDU\ \
KHDY\ UDLQIDOO FDQ OHDG WR VHZHU EDFNXSV LQWR WKH EXLO(
ODZQ RU RWKHU JURXQG VXUIDFH WKH LPSHUYLRXVQHVV DQG V
DQG KRZ IDVW WKH ZDWHU ARZV ,1| WKHUH LV LQDGHTXDWH LQAC
TXLFNO\ DURXQG D EXLOGLQJ $ GLUHFW FRQQHFWLRQ EHWZHHQ
TXLFNO\ WUDQVSRUWY WKH ZDWHU DZD\ IURP WKH EXLOGLQJ DQ
5DLQZDWHU KDUYHVWLQJ PHWKRGV VXFK DV UDLQ EDUUHOV RU F
SUHYHQWLQJ LW IURP FRQWULEXWLQJ WR ARRGLQJ DURXQG WKH
GRZQVSRXW FRQQHFWLRQ VFHQDULR DV LW GRHV QRW DOORZ V
GRZQVWUHDP 5DLQZDWHU KDUYHVWLQJ DOVR DOORZV IRU UHXV

7KH PDMRULW\ RI UHVSRQGHQWYV ZKR NQHZ ZKHUH WKHLU GF
WKDW WKH\ ARZHG RXW RQWR WKHLU ODZQ RU RWKHU JURXQG V.
MXVW RYHU HDFK VDLG WKHLU GRZQVSRXWV ZHUH FRQQHFWH
UDLQZDWHU KDUYHVWLQJ VWRUDJH RU WR VWRUP VHZHUV 7KH
FRQQHFWHG WR D VDQLWDU\ RU SULYDWH VHZHU V\VWHP

FIGURE 20. WHERE RESPONDENTS’ DOWNSPOUTS CONNECT

Rain
Storm ____— harvesting
VHZHU VWRUDJH

/IDZQ
JURXQG



OHDVXUHV WR 3UHYHQW )XWXUH )OR

UHVSRQGHQWYV RU VDLG WKH\ KDG PDGH RQH RU PRU|
SUHYHQW IXWXUH ARRGLQJ ARRG GDPDJH 6HYHUDO UHVSRC
VZDOHV RU GLWFKHV DV D ARRG PLWLJDWLRQ LPSURYHPHQV
QDWLYH YHJHWDWLRQ RU EXIIHU VWULSY RU WRRN DQRWKH
SRQGVY GHWHQWLRQ RU UHWHQWLRQ EDVLQV ZDV WKH QHI\
UHVSRQGHQWY 5HVSRQGHQWY ZHUH JLYHQ WKH RSWLRQ WF
DQG VHYHUDO QRWHG WKDW WKH\ KDG LQVWDOOHG VXPS SX
GUDLQ WLOHV DQG OLQHV 6HH $SSHQGL[ IRU IXO0O OLVW RI

TABLE 8. TOP ACTIONS TAKEN BY RESPONDENTS TO PREVENT FUTURE FLOODING

ACTION TAKEN RESPONSES

,QVWDOOHG RU HQODUJHG VZDOHV RU GLWFKHV 12%
30DQWHG QDWLYH YHJHWDWLRQ EXIIHU VWBA SV &MU RWKHU FRQ
&UHDWHG RU HQODUJHG D SRQG GHWHQWLR® RUSWHWHQWLRQ E
,QVWDOOHG VXPS SXPS 2%

(IWHQGHG GRZQVSRXWV 2%
,QVWDOOHG GUDLQ V GUDLQ WLOH OLQHYV 2%

,QVWDOOHG SHUPHDEOH SDYLQJ 2%

(OHYDWHG JUDGHG ODQG 2%

'XJ QHZ ZDWHUZD\ GLWFK 1%

,QVWDOOHG JUHQFK GUDLQ 1%

1R ARRG SUREOHP 1%
,QVWDOOHG D UDLQ JDUGHQ <1%

,OQOVWDOOHG OHYHH UHWDLQLQJ ZDOO <1%
* Written in under “Other”

w w A~ A b N N 00O 00 ©
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&URSODQG

7ZHQW\ VHYHQ UHVSRQGHQWY VDLG WKH\ RZQ FURSODQG WKD
UHVSRQGHQWYV

FIGURE 21. FLOODING STATUS OF RESPONDENTS WHO OWN CROPLAND

JORRG F
— _ _FURSOD

7ZR WKLUGV Rl UHVSRQGHQWYV ZKRVH FURSODQG KDG ARRGHG VD
WLPHV LQ WKH ODVW \HDUV

FIGURE 22. FREQUENCY OF FLOODED CROPLAND

1 2timesinthelast 3 6timesinthe last 6 10 times in the last
\HDUV \HDUV \HDUV
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Values of Water Management

ORVW UHVSRQGHQWY UHSOLHG WR WKH TXHVWLRQ DERXW W
RU QRW WKH\ KDG H[SHULHQFHG ARRGLQJ 7KH TXHVWLRQ D
UHVSRQGHQWY DQG JDYH DQ LPSRUWDQFH VFDOH ZLWK AY}
KLIJK LPSRUWDQFH

7KH KLJKHVW LPSRUWDQFH ZDV SODFHG RQ "FOHDQ VDIH V)
"SUHYHQWLRQ RI ARRG GDPDJH WR KRPHV EXVLQHVVHV DQ
VWUHDPV VXLWDEOH IRU UHFUHDWLRQ VXFK DV AVKLQJ ERI
ZDWHUVKHG WKDW VXSSRUWYV D YDULHW\ RI SODQW DQG DQ

FIGURE 23. IMPORTANCE OF WATER MANAGEMENT VALUES TO SURVEY RESPONDENTS

Clean, safe suppliesof 3UHYHQWLRQ RI 10$ KHDOWK\ ZDWHVDNHY SRQGV
GULQNLQJ Z WR KRPHV EXVLQXSSRUWYV D ZLGNXLWDEOH IRU UI

SURSHUW\ SODQW DQG DQL DV ILVKLQJ EF
VZLPPLQJ
| +,%+ 9(5< +,*+ ,0325 1&( 12 . ,1,21 /2: 9(5< /2: ,032

~ 34 ~



JORRGLQJ "+RWVSRWVy

+8& V LQ WKH 8SSHU 6LOYHU &UHHN :DWHUVKHG ZHUH UDQNHG D
ZDV GHWHUPLQHG E\ DVVHVVLQJ IRXU DWWULEXWHYV SHUFH(
EHHQ ARRGHG ARRG IUHTXHQF\ SHUFHQWDJH ZKR VDLG WKD
PRQHWDU\ ORVV DV D UHVXOW RI ARRGLQJ

7TKH WRS WKUHH ARRGLQJ KRWVSRWV EDVHG RQ WKH VXUYH\ U

DQG +RZHYHU WKHVH VXEZDWHUVKHGV DOV
QXPEHU RI UHVSRQGHQWYV DQG UHVSHFWLYHO\ DQG IHZH!
EHHQ ARRGHG DQG UHVSHFWLYHO\

TABLE 9. RANKING OF HUC14 FLOODING “HOTSPOTS”

Hucls  RESPONDENTS i iinopy WITHFLOODED |iNETARY  panking
YEAR LOSS
07140204050401 17% 7 100% $300,001 1
07140204050304 41% 3 60% $101,667 2
07140204050101 50% 1 100% == 3
07140204050202 50% 2 67% $38,750 4
07140204050601 60% 3 50% $2,500 5
07140204050901 20% 7 50% == 6
07140204050502 45% 1 64% $2,500 7
07140204050501 30% 2 64% $5,000 8
07140204050303 33% 3 50% $2,500 9
07140204050203 22% 1 50% $38,750 10
07140204050302 29% 1 50% $7,500 10
07140204050603 23% 2 50% $5,834 10
07140204050602 16% 2 67% $2,500 11
07140204050102 22% 4 25% $2,500 11
07140204050301 21% 2 25% $2,500 11
07140204050402 21% 3 33% $2,500 11
07140204050604 20% 3 46% $5,000 11
07140204050903 17% 3 35% $15,625 11
07140204050902 29% 3 38% -- 11
07140204050201 14% 2 33% —— 12

HIGHEST IN CATEGORY SECOND HIGHE THIRD HIC (ST LOWEST IN CATEGORY
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FIGURE 24. FLOODING “HOTSPOTS” BY HUC14

Note: Several respondents’ properties were within two HUC14s and were counted in both.
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Next Steps

1H[W 6WHSV

7KH AQGLQJV Rl WKLV VXUYH\ ZLOO EH LQFRUSRUDWHG LQW
GDWD DERXW WKH ORFDWLRQ DQG H[WHQW RI ARRGLQJ LQ W
LQWHUYLHZV ZLWK VWDNHKROGHUV LQFOXGLQJ PD\RUV WR:
RZQHUV DQG ODQGRZQHUV 7KH UHVXOWYV RI WKLV VXUYH\ :
7HFKQLFDO &RPPLWWHH IRU WKH :DWHUVKHG 30DQ FRQVLGHF
TXDOLW\ DQG ARRGLQJ LVVXHV

ORUH FRPPXQLW\ ARRG VXUYH\V PD\ EH XQGHUWDNHQ LQ RW
WKH UHJLRQ DV IXUWKHU ZDWHUVKHG SODQQLQJ WDNHV SO
ARRGLQJ SUREOHPV LQ PXOWLSOH DUHDV ZLOO KHOS FRXQYV
PLWLJDWLRQ DQG SURWHFWLRQ SURMHFWY DFURVYVY WKHLU I

JXUWKHU UHVHDUFK LQWR ARRGLQJ LVVXHVY DQG WKHLU VRC
LQVXUHUV DERXW ARRG LQVXUDQFH FODLPV ,QVXUDQFH GD
GLVWULEXWLRQ RI ARRG LQVXUDQFH DQG WKH FRVWV RI AR
than best estimates.
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APPENDIX

7KH $SSHQGL[ LQFOXGHYV

f &DXVHV Rl ARRGLQJ ZULWWHQ LQ E\ UHVSRQ

f )PSURYHPHQWY ODGH WR 3UHYHQW )XWXUH )
UHVSRQGHQWY XQGHU "2WKHU

f "HWDLOHG WDEOH RXWOLQLQJ WKH 7RS &DX

f $ FRS\ Rl WKH ODGLVRQ &RXQW\ &RPPXQLW\ )

f 3RVWFDUG VXUYH\ UHPLQGHU VHQW WR DUHEL
SURSHUW\ RZQHUYV



2WKHU &DXVHV RI )ORRGLQJ

&DXVHV ZULWWHQ LQ E\ UHVSRQGHQWY XQGHU "2WKHUp E\
3DJH

TABLE 10. OTHER CAUSES OF FLOODING

OTHER CAUSE RESPONSES

,QDGHTXDWH GUDLQDJH LQIUDVWUXFWXUH

3RRU GUDLQDJH GHVLJQ JUDGLQ4

Sump pump failure 4

I1HLIJKERULQJ SURSHUW\ 3

+HDY\ UDLQ 2

Removal of vegetation 2

'DP EXLOW GRZQVWUHDP 1

'UDLQDJH WLOH RQ IDUP AHOGV 1

(SKHPHUDO KLVWRULF ZDWHUZDXIV AOOLQJ XS
3RZHU IDLOXUH DW SXPSLQJ VWOWLRQ

5LVLQJ ZDWHU WDEOH ULVLQJ FUHHN

/IDEN RI GUDLQDJH LQIUDVWUXFWXUH PDLQWHQDQFH
IHYHHVY EXLOW GRZQVWUHDP
/IRIMDPV

'DPDJH WR GUDLQDJH SLSHV
'UDLQDJH WLOH RQ IDUP AHOGV
1HZ VXEGLYLVLRQ

%DG ZLQGRZ ZHOO GUDLQDJH
+LJK ZDWHU WDEOH 1

3RZHU RXWDJH FDXVLQJ VXPS SXIPS IDLOXUH

1
1
1
1
1
1



2WKHU $FWLRQV 7DNHQ WR B3UHYHQW )C

,PSURYHPHQWY ZULWWHQ LQ E\ UHVSRQGHQWYVY XQGHU "2WKHUp |
7TDEOH RQ SDJH

TABLE 11. OTHER ACTIONS TAKEN TO PREVENT FLOODING

OTHER ACTIONS RESPONSES
,QVWDOOHG VXPS SXPS 9 2%
(IWHQGHG GRZQVSRXWYV 8 2%
,QVWDOOHG GUDLQ V GUDLQ WBLOH Q®%QHYV
(OHYDWHG JUDGHG ODQG 7 2%

'XJ ZDWHUZD\ GLWFK 4 1%
,QVWDOOHG )UHQFK GUDLQ 4 1%
1R ARRG SUREOHP 4 1%
,QVWDOOHG OHYHH UHWDLQLQ3 ZDO %
%XLOW GDP V 2 <1%
&RQQHFWHG GRZQVSRXW V WR2VWRI® VHZHU
30DQWHG WUHH V 2 <1%
&OHDUHG REVWUXFWLRQ V 1 <1%
'UDLQ WLOHG EDVHPHQW 1 <1%
'XJ GHHSHU LQWR VWUHDP 1 <1%
BHHGHG ZDWHUZD\ GLWFK 1 <1%
,QVWDOOHG GHFN SRUFK 1 <1%

,QVWDOOHG JXWWHUV DQG GRZQVSRXWYV

,QVWDOOHG UDLQ EDUUHO 1 <1%
,QVWDOOHG VPDOO FRIIHUGDPY <1%
/IDLG VDQGEDJV ORJV DQG SOYWZRRGI®Y EDUULHUYV
/IDLG VWUDZ EDOHYV 1 <1%
ODLQWDLQ GLWFKHYV 1 <1%

SHURXWHG GUDLQDJH WR GUDLD <1%



/RS )J)ORRGLQJ &DXVHV LQ WKH :DW

$00 UHVSRQGHQWYV ZLWK ARRGLQJ VDLG KHDY\ UDLQIDOO ZI
UHVSRQVHYV 2 [URP D QHLJKERULQJ SURSHUW\ D ZDWHUFRXL
GLWFK LVVXH 2 DUH DVVHVVHG E\ VXEZDWHUVKHG

7$%/( 723 &$86(6 2) )/22',1* ;1 7T+( :$7(56+(" (;&(37 +($9< 5%$,1 ¢

NEIGHBORING WATERCOURSE PIPE, CULVERT,
HUC14 PROPERTY OR OR DITCH
WATERBODY  PROBLEMS

07140204050603 53% 5% 6%
07140204050604 71% 5% 8%
07140204050903 30% 7% 5%
07140204050501 40% 10% 7%
07140204050502 43% 19% 24%
07140204050602 33% -- --
07140204050304 29% 13% 13%
07140204050902 60% 21% 13%
07140204050303 20% 25% --
07140204050302 50% 17% =
07140204050301 33% 17% 17%
07140204050402 67% 17% 17%
07140204050102 50% 13% --
07140204050203 100% 13% 29%
07140204050201 100% == ==
07140204050202 67% 100% 20%
07140204050401 = = =
07140204050601 33% 67% 25%
07140204050901 -- 25% --

07140204050101 100% 100% =
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Madison County Planning and Development
157 North Main Street, Suite 254
Edwardsville, IL 62025

Madison County

Community Flooding Survey

Homes, Businesses, and Property Owners

Take the Community Flooding Survey
on-line at:

www.surveymonkey.com/UpperSilverCreek
by September 12, 2014
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APPENDIX C THE LANDOWNER/FARMER SURVEY

The Landowner/Farmer Survey was sent out to over 1,000 landowners in the watershed who own

parcels of at least 5 acres in size. HeartLands Conservancy and Madison County collaborated to send out
this survey in summer 2015. The aim of the survey was to create awareness among landowners about
the types of grants that are available to them to implement the BMPs recommended in this Watershed
Plan. This will help in creating a seamless transition between the planning and implementation

processes, and will keep momentum going after the Plan is complete.

The mailing included information about the Watershed Plan, types of grants available for the
implementation of various types of Best Management Practices (BMPs), and types of BMPs eligible for
grants. The survey questions ask what types of issues landowners have found on their land and in the
creeks. Contact information is provided so that interested landowners will know who to talk to about
applying for the grant most appropriate for them.

This Appendix includes a copy of the survey, and the survey results as displayed in a SurveyMonkey
report.



























10



11



12



13



14



15



16



APPENDIX D CRITICAL AREAS

This appendix includes descriptions of the source data used to delineate Critical Areas, and maps of each
Critical Area. Maps of Best Management Practices as outputs from the Agricultural Conservation
Planning Framework (ACPF) are also included.

How locations were identified

Several sources of information were used to identify Critical Area locations. These include wetland
restoration ranking values from the Missouri Resource Assessment Partnership (MoRAP) and results
fromthe UX*X % E&3u v3 }( PE] HOoSpUE [+ PE] pHoSHE o }ve EA 3]}v Wo \

Wetland restoration ranking values

Wetland restoration ranking values and wetland importance values were created for the watershed by
the Missouri Resource Assessment Partnership (MoRAP). Several layers of data, especially topography,
soil type, and land cover, were used to create maps of existing wetlands which it is highly important to
protect, and areas which were formerly wetlands which it would be highly beneficial to restore.

Agricultural Conservation Planning Framework (ACPF)

The ACPFisasetof GIS 3§}}os A 0}% C 8Z hX~A"X % ESu vs3 }( PE] posud
Research Service (USDA-ARS) that can substantially enhance watershed planning capabilities on

agricultural land. The ACPF is currently available for Minnesota, lowa, and lllinois, and uses new high-
resolution data sources, such as soils, land use, crop rotations, and elevation (from LiDAR). The tools
determine slope, flow accumulation, and other factors by HUC12, allowing analysis at watershed and

field scales. Among the outputs of the tools are possible beneficial locations for different types of

practices placed in fields, at field edges, and in riparian zones. No recommendations are made. The aim

is to create a planning resource to use in watershed planning and consultation with landowners.

The BMPs recommended by the model include grassed waterways, contour buffer strips, drainage water
management, appropriate riparian vegetation, and nutrient management wetlands. Many of the tools
within the ACPF have parameters that can be adjusted by the user to change their output. For example,
the user can define the width of contour buffer strips generated and the minimum distance between
buffer strips. Table D.1 shows the user-defined or modifiable values used for this assessment.

Table D.1. Values entered into ACPF tools to generate BMP locitiarser-defined or modifiable parameters.

ACPF BMP Values used for user-defined or modifiable parameters
Grassed waterways Drainage threshold: >6 acres

Limited to Runoff Risk categories Critical, Very High, or High
Contour buffer strips Buffer strip width: 15 feet

Minimum distance between buffer strips: 90 feet (default)
Limited to Runoff Risk categories Critical, Very High, or High

Nutrient Removal Wetlands Suggested spacing distance: 250 meters (default)
Impoundment height: 0.9 meters (default)

Buffer height: 1.5 meters (default)

Road file used to avoid roads (25 meters away from roads)

WASCOBs Embankment height: 1.5 meters (default)
Limited to Runoff Risk categories Critical, Very High, or High
Road file used to avoid roads (25 meters away from roads)

Riparian function assessment No modifiable parameters

1



The data analysis capabilities of the model also allow for further, independent assessment of different
BMPs. Planning scenarios can be generated from the results and compared/evaluated in a simple way
without additional input.

The results of the ACPF modeling were combined into one map in ArcMap. They were printed on 30 x 40
inch zoomed-in maps covering the whole watershed. These maps will be useful for the Madison County
Soil and Water Conservation District and NRCS staff to explore BMP options with farmers interested in
implementing a soil conservation or waterway protection project. The ACPF results were also useful in
setting the numeric targets for this watershed plan.

The ACPF is focused on reducing runoff and preventing nutrient pollution from farmlands. It focuses on
the value of wetlands as nutrient sinks and for flood control (as compared with the MORAP assessment
which considers wetland value as potential for restoration. Together, the ACPF and the MORAP wetlands
mitigation importance values will overlap in several places, showing wetlands of extremely high
restoration and protection importance.

The following table (Table D.2) and maps show the ACPF results for several Best Management Practices.



Table D.2. Summary data for the ACPF results by HUC12.

HUC12

ACPF results 071402040501 071402040502 071402040503 071402040504 071402040505 071402040506 071402040509 TOTAL
# nutrient removal wetlands | 1 1 - 12 - 14 1 29
Nutrient removal wetlands
area (wetland & buffers) (sq
meters) 62,121 47,053 548,855 726,761 36,388 1,421,178
Wetland area only (sq
meters) 21,111 27,180 191,518 368,616 8,619 617,044
Area draining to nutrient
removal wetlands (sq
meters) 3,250,539 1,530,909 17,546,796 39,285,873 706,257 62,320,374
# drainage management
polygons 220 316 428 79 75 11 49 1,178
Area drainage management
fields (sq meters) 25,202,075 32,021,560 45,922,435 8,551,558 6,820,055 676,125 4,911,316 124,105,124
# contour buffer strips 20 105 253 191 229 254 520 1,572
Total area contour buffer
strips (sq meters) 12,607 84,279 202,805 162,395 189,581 203,402 456,756 1,311,825
Grass waterways total length
(m) 91,174 118,996 179,475 49,898 73,264 79,129 130,866 722,802
# WASCOBs 57 159 57 70 106 138 404 1,291
Area WASCOB basins wher
filled (sq meters) 146,701 360,544 515,014 785,373 362,883 502,109 894,617 3,567,241
Riparian area: # Critical Zon
segments (C2) 22 25 51 2 26 12 25 163
Riparian area: # Multi
Species Buffer (MSB) 22 24 44 14 16 13 23 156
Riparian area: # Stiff
Stemmed Grasses (SSG) | 56 80 97 36 35 33 66 403
Riparian area: # Deep Rootsg
Vegetation (DRV) 229 435 464 33 215 195 311 1,882
Riparian area: # Stream Bar
Stabilization (SBS) 207 378 394 77 182 155 285 1,678




Critical Areas Maps















Agriculture Conservation Planning Framework (ACPF) output maps BMPs
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APPENDIX E MANAGEMENT MEASURES

Quantifying the impacts of potential management measures

Quantifying pollutant reduction

Several sources were used to identify typical pollutant and flow reduction associated with each BMP
recommended, where possible. These include:

USEPA Region 5 Load Estimation Model Users Manual, Figure E6-2

Long Run Creek Watershed Plan, Table 41

lllinois Nutrient Reduction Strategy draft (2014), Table B1

National Pollutant Removal Performance Database, seen in Lower Meramec Watershed Plan,

Table 20

SWIRCD, Thinking Outside the Pipe, seen in Lower Meramec Watershed Plan, Table 20

X Stormwater Management Center fact sheets, seen in Lower Meramec Watershed Plan, Table 20
& Table 21

X lowa Nutrient Reduction Strategy, Table 2 andl@&b

x Squaw Creek Watershed Management Plan, Table 6-1, based on lowa Nutrient Reduction
Strategy and EQIP database

X Pigeon Creek Watershed Management Plan, Table 67

x Deer Creek Watershed Plan, seen in Lower Meramec Watershed Plan, Table 20

X International Stormwater Best Management Practices (BMP) Database Pollutant Category

Summary Statistical Addendum: TSS, Bacteria, Nutrients, and Metalsbmpdatabase.org

linked to by USEPA

X X X X

x

Quantifying the costs of management measures

The costs of the management measures recommended were assembled from several sources, including
the following primary sources:

X NRCS PFC Practice Component List FY2014

x lllinois Nutrient Loss Reduction Strategy, Table B1

x Stormwater Management Center fact sheets, seen in Lower Meramec Watershed Plan, Table 20
& Table 21

X Long Run Creek Watershed Plan, Table 41

X Charles River Watershed Association, seen in Lower Meramec Watershed Plan, Table 21

x lowa Nutrient Loss Reduction Strategy, Table 24

X Squaw Creek Watershed Management Plan, Table 6-1, based on lowa Nutrient Reduction

Strategy and EQIP database
X USEPA Stormwater Technology Fact sheet, 1999, seen in Lower Meramec Watershed Plan, Table
21

The final costs used, and their sources, are shown in Table E.1



Table E.1Costs of recommended BMPs and sources of cost data.

Management measure| Cost Cost unit | Cost data source(s) URL
Contour buffer strips $ 227.90 | /acre lowa Nutrient Reduction Strategy, Table 20 http://www.nutrientstrategy.iastate.edu/documents
lllinois Nutrient Loss Reduction Strategy (2015), Table B1
Squaw Creek Watershed Management Plan, Table 6-1 (for| http://www.epa.illinois.gov/topics/water-quality/watershed-
lowa watershed), based on lowa Nutrient Loss Reduction | management/excess-nutrients/nutrient-loss-reduction-strategy/index
Cover crops $ 53.39 | /acre Strategy and EQIP database https://www.storycountyiowa.gov/index.aspx?NID=1083
Grassed waterways $ 4,000.00 | /acre Andreas Consulting, professional estimate
Ponds $15,000.00 | /acre Andreas Consulting, professional estimate
Reduced tillage
(conservation NRCS PFC Practice Component List FY2014, obtained fror
tillage/no-till) $ 33.33 | /acre Madison County Soil and Water Conservation District (SW(
llinear Long Run Creek Watershed-Based Plan (for an lllinois
Riparian buffers $ 10.03 | foot watershed), Table 41 http://www.longruncreek.org/watershedplan
linear
Terrace $ 3.30 | foot Andreas Consulting, professional estimate
Waste storage
structure $ 250,000 | /structure | Andreas Consulting, professional estimate
Water and sediment Squaw Creek Watershed Management Plan, Table 6-1 (for
control basin lowa watershed), based on lowa Nutrient Loss Reduction
(WASCOB) $ 118.00 | /acre Strategy and EQIP database https://www.storycountyiowa.gov/index.aspx?NID=1083
http://www.longruncreek.org/watershedplan
Long Run Creek Watershed-Based Plan (for an lllinois http://www.epa.illinois.gov/topics/water-quality/watershed-
watershed), Table 41 management/excesautrients/nutrient-loss-reduction-strategy/index
lllinois Nutrient Loss Reduction Strategy (2015), Table B1 | http://www.stormwatercenter.net/Assorted%20Fact%20Sheets/Tool6)
Stormwater Management Center fact sheet, "Cost tormwater_Practices/Wetland/Wetland.htm
Considerations" http://www.crwa.org/hs-fs/hub/311892/file634282714
Charles River Watershed Association, "Constructed pdf/Our_Work_/Blue_Cities_Initiative/Resources/Stormwater BMPs/
Wetlands $23,153.22 | /acre Stormwater Wetlands" fact sheet WA_Stormwater_Wetlands.pdf
Dry detention basins,
new $41,600.00 | /acre USEPA "Dry Detention Ponds" web page http://water.epa.gov/polwaste/npdes/swbmp/Dry-Detention-Ponds.cf
Wet detention basins,
new $45,700.00 | /acre USEPA "Wet Detention Ponds" web page http://water.epa.gov/polwaste/npdes/swbmp/Wet-Ponds.cfm
Detention basin
retrofits (native
vegetation buffers, Long Run Creek Watershed-Based Plan (for an lllinois
etc.) $14,456.30 | /acre watershed), Table 41 http://www.longruncreek.org/watershedplan




Detention basin
maintenance
(dredging, mowing,

Long Run Creek Watershed-Based Plan (for an lllinois

burning, invasives, etc, $ 941.26 | /acre watershed), Table 42 http://www.longruncreek.org/watershedplan

Low Impact Development Center, 2000-2002, seen in Lowe http://www.ewgateway.org/environment/waterresources/Watersheds
Pavious pavement $72,500.00 | /acre Meramec Watershed Plan, Table 21 LowerMeramec/lowermeramec.htm

Long Run Creek Watershed-Based Plan (for an lllinois

watershed), Table 41

Charles River Watershed Association, "Rain Garden Desigr http://www.longruncreek.org/watershedplan

fact sheet http://www.crwa.org/hs-fs/hub/311892/file634297919

10,000 Rain Gardens Kansas City, 2011, seen in Lower pdf/Our_Work_/Blue_Cities_Initiative/Resources/Stormwater_BMPs/

Meramec Watershed Plan, Table 21 WA_Rain_Garden.pdf

The Groundwater Foundation, 2009, seen in Lower Meramgq http://www.ewgateway.org/environment/waterresources/Watersheds,
Rain gardens $ 7.99 | /sq. ft. Watershed Plan, Table 21 LowerMeramec/lowermeramec.htm

per

Rainwater harvesting barrel/sm | Urban Design Tools: Low Impact Development, Rain Barre
and reuse $ 225.00 | all cistern | and Cisterns web page http://www.lid-stormwater.net/raincist_home.htm

Approximate estimate, based on lllinois Urban Flooding
Single property flood per Awareness Act report and Madison County Community Flog
reduction strategies $ 1,000.00 | property | Survey results http://www.sws.uiuc.edu/hilites/more.asp?id=ufaa&fr=hi

USEPA "Storm Drain System Cleaning" web page, using

Ferguson et al (1997) estimate for cleaning http://water.epa.gov/polwaste/npdes/swbmp/Storm-Drain-System-
Storm drain system linear [Added to] Olympia, WA Appendix J: Pipe Evaluation and | Cleaning.cfm
cleaning and expansiol $ 76.50 | foot Replacement Options and Costs: Stormwater System Inver] www.olympiawa.gov
Streambank & channel linear
restoration $ 790 | foot Midwest Streams, professional estimate

llinear

Logjam removal $ 30.00 | foot Midwest Streams, professional estimate




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

Programmatic Management Measures

Conservation Development

Conservation Development is a design method that attempts to mitigate the environmental impacts of
urbanization by conserving natural areas and their functions. In a Conservation Development
subdivision, the aim is to allow for the maximum number of residences permitted under zoning laws,
while disturbing as little land area as possible. This is especially important in areas containing
floodplains, groundwater recharge areas, wetlands, woodlands, and streams. Developers assess the
natural topography, natural drainage patterns, soils and vegetation on the site in the design stage. The
result is compact, clustered lots surrounding a common open space.

The open space is typically preserved or restored natural areas that maintain natural hydrological
processes and are integrated with newer natural stormwater features and recreational trails. This allows
residents to feel like they have larger lots because most lots adjoin the open space. Conservation
Development can also be used to integrate agricultural land uses harmoniously into the subdivision
design.

The steps below are generally followed when designing a Conservation Development site:

1. Identify all natural resources, conservation areas, open space areas, physical features, and
scenic areas and preserve and protect these areas from negative impacts from the
development.

2. Locate building sites to take advantage of open space and scenic views by requiring smaller lot
sizes or cluster housing in a way that protects the development rights of the property owner and
maximizes the number of occupancy units permitted by zoning.

3. Design the transportation system. Roads should provide access to building sites, allow
movement throughout the site and onto adjoining lands, and should not cross sensitive natural
areas. Street design focuses on narrower widths, infiltration opportunities, eliminating curbs
and gutters, adjusting the vehicular level of service (LOS), creating LOS for other modes of
transportation, and designing connected street networks to support multiple uses.

4. Prepare engineering plans to show how each building site can be served by essential public
utilities.

The Madison County Stormwater and Erosion Control Ordinance states the following general principles
for new development, which support the Conservation Development design framework:

New development or redevelopment shall be related to the topography and soils of the site so as to

create the least potential for erosion. Areas of steep slopes greater than thirty-three (33%) where high

cuts and fills may be required are to be avoided whenever possible, and natural contours should be
(Joo}A e 0} 0C =+ %}e*] 0 X €Ye E Su@E o A P § §]}v «Z oo E S |v
Areas immediately adjacent to natural watercourses, lakes, ponds, sinkholes, and wetlands are to be left
undisturbed wherever possible. Temporary crossings of watercourses, when permitted, must include
appropriate stabilization measures. (Section 4.2)



Conservation Development also provides provisions for long-term and permanent resource
protection. Mechanisms such as conservation easements and transfer of development rights can ensure
that measures protecting the open space are more than just temporary.
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code requirements for features such as minimum lot sizes, setbacks, and frontage distances. These
ordinances should be amended to allow for Conservation Development design.

Federal and state programs

Federal and state agricultural easement and working lands programs such as the Conservation Reserve
Program (CRP), the Conservation Reserve Enhancement Program (CREP), the Environmental Quality

Incentives Program (EQIP), and the Agricultural Conservation Easement Program (ACEP) are designed to

recompense farmers and landowners for practices that protect soil and water health. More information
on these programs is available in Appendix G, Funding Sources.

Financial support for stormwater infrastructure

Stormwater infrastructure, including green infrastructure, does not have a dedicated funding
mechanism in many of the communities in the Upper Silver Creek Watershed. Maintenance and
replacement of ageing infrastructure is a significant concern for these communities, and infrastructure
failures such as pipe bursts can end up costing them more than timely repairs and replacement would
have cost.

There are several policy options that assign dedicated funding for stormwater infrastructure that

prevents flooding and allows infiltration. One of these approaches is a Stormwater Utility Tax/Fee. The
JAve] ]e 83Z & % }%0 P v E 00C }v[3 o]l % C]JvP 8§ £ « v ( +U +}

be unpopular. But where there is a demonstrated need for infrastructure investment, the benefits can

be shown to outweigh the costs and people will understand the need for the program.

A stormwater utility charges landowners for the treatment of captured stormwater and for the

operation and maintenance of the stormwater collection system. The utility would impose its fee based
on how much stormwater is being generated by each landowner. This can be readily calculated from the
amount of impervious surface on the parcel and the annual average precipitation. Stormwater diverted
from the sewer system through infiltration or temporary retention (e.g. into a rain garden or rain

barrels) could be given a credit against the utility fee equal to the volume of water averted and its
treatment costs. This system offers the public greater transparency as to the true societal costs of
managing stormwater runoff, and offers them an economic incentive to employ practices that divert
more stormwater from the stormwater collection system. This has the effect of increasing its effective
capacity of the stormwater system without having to expand it.

Flood Damage Prevention Ordinance

Madison County and five communities in the watershed are members of the National Flood Insurance
Program (NFIP). Staunton and Macoupin County are NFIP members in the Macoupin County portion of
the watershed. Montgomery County is also a member. As NFIP members, these communities have a
Floodplain Ordinance in effect. (Eight incorporated communities in the watershed are not enrolled in

S



the NFIP and do not have such an ordinance.) Several features of the floodplain ordinances are based on
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HeartLands Conservancy prepared a draft Flood Damage Prevention Ordinance for Madison County,
with implementation options on some of the policies to allow for customization. An updated, stand-
alone ordinance like this would benefit all of the NFIP communities in the watershed. Among many
other stipulations, the updated draft ordinance:

X Requires applicants for a development permit to obtain all other required local, state, and
federal permits before the development permit is issued.

X (Jv e« "ep 3 v3] 0 Ju% E}A u v3_ ~AZ] Z SE]PP E+ }u%0] v =« -
exceeds fifty percent (50%) of the market value of the building before the improvement or
repair is started, or increases the floor area of a building by more than 20%.

X Requires 2 feet of freeboard (height above the BFE) for structures in the floodplain.

x Allows accessory structures in floodplain provided they are non-habitable, are used only for the
storage of vehicles and tools, and follow 8 other requirements.

x Stipulates information and materials to be included in the development proposal for a
subdivision.

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

Green infrastructure incentives

Green infrastructure is a vital concept that incorporates and informs many of the recommended
practices in this Watershed-+ Wo vX '€ Vv Jv(E SEN SUE v (1v s JUE &
resources, including open space, woodlands, wetlands, gardens, trees, and agricultural land. It can also
be defined as the nodes and corridors of vegetation over the region, or the site-scale structures and
landscaping that recreate natural processes. A regionally connected system of green infrastructure
results in a higher diversity of plants and animals, removal of hon-point source pollution, infiltration of
stormwater, and healthier ecosystems. Corridors of green infrastructure along streams are extremely
important because they provide biological conduits between hubs. However, most parcels forming
corridors are not ideal green infrastructure until landowners and residents embrace the idea of
managing stream corridors or creating backyard habitats.

Various regulatory incentives can be used to encourage the design and implementation of green
infrastructure in new development. These incentives can include flexible implementation of regulations,
fee waivers, tax abatement, access to municipal utilities, and a streamlined development review
process. The incentives can be granted on a tgsease basis.

Long-term management of natural areas

Conservation Development promotes the protection of sensitive natural areas and open space in new
development, as well as incorporating green infrastructure into stormwatgess ueX /v "SE ]S]}v o_
development, too, there is often a piece of land set aside for a detention basin. Once set aside, this land

can sometimes lose its ecosystem functions (such as water filtration, recreational value, and floodwater
holding capacity) due to lack of maintenance.



The Madison County Stormwater and Erosion Control Ordinance sets out maintenance responsibilities
for new stormwater infrastructure as follows:

Long Term Maintenance Responsibility: Maintenance of stormwater drainage, and erosion and sediment
control facilities located on private property shall be the responsibility of the owner of that property.
Before an appropriate permit is obtained from Madison County, lllinois the applicant shall execute a
maintenance agreement with Madison County, lllinois of guaranteeing that the applicant and all future
owners of the property will maintain its stormwater drainage and erosion and sediment control system
and shall provide for access to the system for inspection by authorized personnel of Madison County,
lllinois. (Section 5.1)

Developers should be encouraged to donate those natural areas and systems to a public agency or
conservation organization for long-term management. Donation can be by either fee simple purchase of
undeveloped land, or by acquisition of the development rights and establishing a conservation
easement. If a local government takes on ownership or maintenance of the land, it can choose to fund it
through mechanisms such as Development Impact Fees and Special Service Area (SSA) taxes.

Alternatively, Homeowners Associations (HOAs) can explicitly take on the management of the natural
areas, writing rules about maintenance and fees into their byelaws. The members of the HOA will then
share in the costs and decisions about maintenance of the natural area. For detention basins, Madison
County recently began the best practice of including the transfer of authority for maintenance of the
detention basin from the developer to the Homeowners Association once a new subdivi8$h is
complete. From then on, the HOA has a maintenance responsibility for the detention basin. (See
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Managing stormwater issues associated with development and urban sprawl

Continued land development and land use changes within cities and at the urban fringe present
considerable challenges for environmental managers and land planners. The hydrologic changes
associated with development include increased impervious area, soil compaction, and increased
drainage efficiency, which generally lead to increased direct runoff, decreased groundwater recharge,
and increased flooding. Declining water quality, deforestation, and degraded wildlife habitat are the
other hallmarks of rapid urban developmeirt the Upper Silver Creek watershed, and particularly in
Madison County, there has been considerable urbanization and population growth over the last 50
years. This development has placed great pressures on the environmental services the region provides
to county residents.

Most municipalities in the watershed have a zoning ordinance, subdivision ordinance, comprehensive
plan, and other regulations that guide future development in and around the municipality. Ordinances
provide the legal basis for communities to require certain practices within their jurisdictions. Ordinances
are used to control and oversee issues including stormwater management, weed control, and land
A 0}%u vE ~0o v He X dZ W J[*t3§ E Ypuol]5C*}E E ]+ v £ 00 V$
assess the gaps in current regulations and potential solutions that will help enhance water quality in
current and future development.

Comprehensive Plans are an ideal venue in which to address water quality and flooding issues
associated with development. Comprehensive plans should contain a natural resource protection and
water quality protection elements with goals calling for preservation of identified critical natural
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resource areas (such as those identified in this Watershed-Based Plan). They should establish criteria for
areas which are available for development and areas which are a priority for preservation/protection.
The counties and municipalities should work together more closely to address these issues.

Ordinances are used to control and oversee issues including stormwater management, weed control,
and land development (land use). Ordinance effectiveness and implementation should be periodically
reviewed.

Native landscaping
Weed control ordinances, whose purpose is primarily to maintain a pleasing aesthetic in community
landscaping, often directly or inadvertently discourage or prohibit the use of native plants. Native
OV e %]vP Vv o}}l "u ] E_SZ v SE ]JS]}voovVve %]vPU % v JvP }v
native plants are well chosen and well maintained, planting areas look very pleasing and offer many
water quality and wildlife benefits. Garden nurseries and other native plant providers can be involved in
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ordinances can be amended to allow and encourage the use of these plants and provide guidance on
species and maintenance.

Open space and natural area protection

Several actions can be taken to encourage the protection of natural areas and open space in hew
development. Some are regulatory, including the following practices from the U.S. EPA Water Quality
Scorecard:

x Establish a dedicated source of funding for open space acquisition and management (e.g., bond
proceeds, sales tax).

X Adopt regulations to protect steep slope, hillsides, and other sensitive natural lands (e.g., by
limiting development on slopes > 30% or requiring larger lot sizes in sensitive areas).

x Create agriculture resource zoning districts (e.g., minimum lot size of 80 acres and larger) to
preserve agricultural areas.

X Adopt neighborhood policies and ordinances that work to create neighborhood open space
amenities that are within % to % mile walking distance from every residence.

Other actions are non-regulatory:

x Provide financial support to or collaborate with land trusts or other conservation organizations
to acquire critical natural areas.
x Adopt a community-wide open space and parks plan.
x | vS](C I C v SuCE o € }uCE E * (J& % E}S SJ}v Jv ip&]s] S]}v][-
x Allow and encourage retrofits of abandoned or underutilized public lands to serve as permanent
or temporary open space and green infrastructure sites.

Private sewage monitoring

Private, residential septic systems are often not maintained properly, leading tcefdilue U.S. Census
Bureau has indicated that at least 10% of septic systems have stopped working. Failed septic systems
can leach bacteria and nutrients into ground water or allow these contaminants to be exposed at the
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surface and washed into receiving streams during storm events. Currently, inspections and enforcement
of private septic systems are complaint-drivethere is no plan or resources for further enforcement.

Septic inspections are required during real estate transactions, but these are often many years apart.
More regular inspections should be considered by the counties and municipalities, regardless of
property ownership turnover. A rule in Jefferson County, Missouri requires that homeowners annually
have their sewer system serviced and submit certification of it to the County.

Private sewage data on violations and water quality parameter exceedences should be collected and
mapped. Additionally, an intensive inspection of private septic systems should be considered, to
determine the location of any illicit discharges and to assess the condition of all septic systems in the
watershed. This effort, commonly referred to as a sanitary sweep, could be eligible for grant funding.
Following the identification of failing septic systems a course of action to correct these systems will need
to be coordinated with the landowners, municipalities, counties, and relevant state agencies.
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N %S8] NCeS ue_069), ' whehlgxplains how septic systems work, why and how they should be
maintained, and what makes a system fail.

Riparian buffer ordinance
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undisturbed naturally vegetated strip of land adjacent to a body of water, such as a stream.or lake

Among their many benefits, riparian buffers store floodwater, allow lateral stream movement, reduce
streambank erosion, trap and remove sediment in runoff, mitigate stream warming through shade,

provide habitat for wildlife, and increase property values. The literature indicates that forest provides

more benefits in a riparian buffer than grassland ddesgith benefits including more wildlife habitat,

stream shading and temperature control, and more debris as a food source for the streaoak-

hickory forest should be the first choice in riparian buffer vegetation

A riparian buffer ordinance protects a riparian area of a certain width from new development and other
disturbances, and promotes revegetation/reforestation. As a graduate student intern, Janet Buchanan
(one of the authors of this Watershed-Based Plan) created a draft Riparian Buffer Ordinance for
Madison County that would protect the riparian area in the unincorporated area of the county from
certain kinds of development and activities. The ordinance has not yet been passed.

A riparian buffer ordinance may restrict the following activities and structures in the riparian buffer:

Buildings, accessory structur@eads, parking lots, driveways, and other impervious surfaces
Disturbance of vegetation (through clearing, construction, or other practices)

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

Filling or dumping

Storage of hazardous materials

X X X X X X



Sewage Treatment Plant upgrades/advanced treatment

Sewage treatment plants (STPs) are subject to National Pollutant Discharge Elimination System (NPDES)
permit requirements. Upgrades to wastewater treatment plants in the watershed should be installed so
that the limits set in these permits are not exceeded. According to recent studies, upgrades can reduce
total phosphorus in plant effluent to below 1.0 mg/l and reduce total nitrogen in plant effluent to less

than 5.5 mg/L. These would be significant improvements over the existing phosphorus and nitrogen
concentrations in effluent from several of the sewage and wastewater treatment plants in the

watershed (such as the Livingston STP). The US EPA 2008 Clean Watersheds Needs Survey (CWNS)
identified $874,797 worth of upgrades at the Alhambra Sewage Treatment Plant (STP) (permit
ILG580004). No upgrades were identified for the Livingston or Troy STPs in this survey. (The results from
other STPs in the watershed were not reported on the DMR Pollutant Loading Tool web pages where the
other results were available). Funding for sewage treatment plant upgrades may be available from

h~ W Jource Reduction grant program.

US EPA has published a report on advanced wastewater treatment methods to reduce phosphorus in
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effective treatment is the addition of aluminum- or iron-based coagulants followed by tertiary filtration,
which reduces the final phosphorus level in effluent to near or below 0.01 mg/L. This treatment is
affordable; monthly residential sewer fees charged by the facilities ranged between $18 and $46. Other
pollutants such as BOD, TSS, and fecal coliform were also significantly reduced. Another treatment is
enhanced biological nutrient removal (EBNR) in the secondary treatment process, which can often
reduce total P to 0.3 mg/L or less prior to tertiary filtration. The process reduces operating costs for the
tertiary filtration process and removes other pollutants as well.

Additionally, nutrient credit trading is a way to reduce overall nutrient discharge from the vicinity of the
treatment plant. The plant pays for a conservation easement that reduces nutrient discharge from
agricultural land, thus offsetting Z %00 v3[e Thedw@pBrti&s can agree with the state (lllinois
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agreements have been made at several locations across the U.S.A., including Lancaster County, PA and
the American Farmland Trust 3-state pilot project (Ohio, Indiana, and Kentucky). The agreement
typically lasts for 10 years.

Stream Cleanup Team

A Stream Cleanup Team operated between 2008 and 2009 in Madison County and removed debris from
selected streams in the county about which they received complaints. The cleanup team therefore
contributed to improving water quality, reducing flooding, and monitoring stream health. The wark wa
funded by a grant from the U.S. Department of Housing and Urban Development; the Team was
comprised of paid workers. During the course of the cleanup operations, logjam locations were entered
Jvd} Z v Z o '"WMN pv]SU v o0 § E %o & HepastmenC Miady coppty $6Siflents

were vocal in their support of the Stream Cleanup Team, and said they would like to see a reprise of the
program.

The program could be replicated expanded from its previous scope to include an education component

and opportunities for volunteer involvement, mimicking other cleanup programs such as Missouri
ANSE ud uU SZ K% Vv "% Juv Jo[e K% & S]J}v 0o v "SE uU }& DJe}y
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Watershed-Based Plan supported and integrated into community plans

Copies of this Watershed-Based Plan will be made available to communities in the watershed. However,
for maximum effectiveness, the Plan should be adopted and/or supported (via a resolution). The Plan
will be most effective when its goals, objectives, and recommended actions are integrated with
community policy.

Wetland mitigation banking / In-lieu fee mitigation

A wetland mitigation bank or in-lieu fee program can help to protect and restore critical wetland areas
while other areas are developed. In-lieu fee mitigation is an opportunity to assist developers in meeting
their mitigation needs while directing mitigation to high quality sites in the watershed. Under an in-lieu
fee program, a developer can pay a fee in lieu of having to restore or protect wetland on the
development site, or to mitigate losses of those sites by protecting or restoring wetland off-site. The fee
goes to a third party organization which can direct the funds to high quality ecological sites for which
restoration efforts will have the most environmental impact. HeartLands Conservancy is in the final
stages of becoming an Approved Program Sponsor within the American Bottoms and Lower Kaskaskia
River watersheds. Once approved, project implementation should begin in 2016. Mitigation sites will
include both wetlands and streams. The U.S. EPA Water Quality Scorecard recommends compensation
for damage to riparian/wetland areas to be on a minimum 2:1 basis on- or off-site.

Agricultural Management Measures

Contour buffer strips

Contour buffer strips are strips of perennial vegetation that alternate with strips of row crops on sloped
fields. Contour buffers strips are usually narrower than the cultivated strips. The strips of perennial
vegetation, consisting of adapted species of grasses or a mixture of grasses and legumes, slow runoff
and remove from it sediment, nutrients, pesticides, and other contaminants. Buffer strips can also
provide food and habitat (e.g. nesting cover) for wildlife. Contour buffer strips are most suited to
uniform, non-undulating slopes of between 4 and 8 percent, but can also be used on steeper land.
Contour buffer strips should be mown to maintain appropriate vegetative density and height for
trapping sediment, and/or for providing habitat for target wildlife species. They should not be mown
during critical erosion periods.

Cover crops

Cover crops provide both annual and long-term benefits to agricultural land. On an annual basis, they
protect soil from water and wind erosion by providing a vegetative cover between the fall harvest and
spring planting. They take up residual fertilizer nutrients and then release them back into the soil for the
subsequent spring crop. Cover crops also suppress winter annual weeds. With consistent use of cover
crops, the soil organic matter content will increase, and this provides many benefits to the soil, including
improved sail tilth and health, increased porosity and infiltration, and sustained biological activity.
Cereal grains, annual rye grass and radish are common cover crops for this purpose, but many other
types are available. Some crops, such as radish and turnips, are selected to help break through
compacted soil layers. Cover crops are often planted as a mix of multiple species that mutually provide a
range of benefits.
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/climatechange/?cid=stelprdb1077238

Reduced tillage (conservation tillage/no-till)

Converting intensive tillage to conservation tillage consists of switching from moldboard to chisel
plowing, which leaves at least 30% crop residue on the fields before and after planting to reduce sail
erosion. Converting conservation tillage to no-till consists of switching existing chisel plowing to no-till
where the ground is not tilled so as to not disturb the soil. This increases water infiltration, organic
matter retention, and nutrient cycling, and reduces soil erosion.

Farmers may find that, initially, less tilling leads to growth of glyphosate-resistant (Roundup-resistant)
weeds. Approximately ten species of weeds in the US are known to have become resistant to the
herbicide. To avoid this, crop rotation and diversification is the best strafggy ]* Eu% s $Z A o]
emergence, following a long-term weed management plan. This plan should focus on the proper use of
each herbicideusing diverse herbicide modes of action (MOA), and the rotation of both herbicides used
and crops planted. See the Penn State Extension web page for more information about how this can be
achieved fittp://extension.psu.edu/plants/crops/soil-management/no-till/preventing-herbicide-
resistant-weedsn-a-no-till-system).

Terraces
Terraces are a soil conservation practice applied to prevent rainfall runoff on sloping land from
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such as those in various mountainous regions of the world that follow contours in wavy lines. However,
parallel terraces are the type of terrace used most commonly on agricultural land in the U.S. They are
constructed parallel to each other in straight lines, and parallel to the direction of field operations as
much as possible. Some terraces are constructed with steep backslopes that are kept in grass, but most
are broad-based with gently sloped ridges that are cultivated as part of the field. Parallel terraces that
discharge runoff through subsurface tile drains are known as parallel tile outlet (PTO) terraces. With this
setup, water that accumulates behind a terrace ridge is discharged through a surface inlet into a
subsurface drain. Some of the runoff is temporarily stored for long enough that sediment settles out of
the water, but not so long as to damage the crop.

The major benefit of terraces is the conservation of soil and water, which in turn allows more intensive
cropping than would otherwise be possible. There are additional benefits for PTO terraces: the total

area can be farmed (no grassed waterways are needed); no interruptions in tilling or applying herbicide
because there are no grassed waterways; reduced peak discharges; and the settling out of sediment and
other contaminants before it reaches a receiving waterbody. Terraces are best suited to fields with long,
fairly-uniform slopes that are not too steep (generally less than 8 percent), and where the soil is not too
shallow (more than 6 inches). See the Purdue University Cooperative Extension Service page for more
information on terraceshttps://www.extension.purdue.edu/extmedia/ae/ae-114.html

Waste (Manure) Management

Proper livestock waste management is very important in maintaining water quality, especially for
bacteria levels. Writing a Comprehensive Nutrient Management Plan helps farmers to integrate waste
management into overall farm operations. Such a plan can recommend waste storage structures and
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strategies that increase waste storage time, eliminate unwanted runoff, incorporate manure nutrients
into crop nutrient budgets, and efficiently apply manure to cropland without runoff.

The following is a general approach to addressing bacterial pollution in streams as a result of animal
manure.

x Identify known sources of bacteria to waterbodies (e.g. areas where livestock have access to
streams), using local knowledge, windshield surveys, interviews with landowners, etc.

x Conduct monitoring of stream reaches, adding additional monitoring to help pinpoint potential
sources of bacteria.

X Promote good manure application practices such as:

o Using manure injection rather than surface application;

Applying manure to relatively dry fields;

Avoiding steep slopes;

Avoiding areas near waterbodies or drain tile intakes;

Avoiding areas prone to flooding; and

Avoiding application on frozen soil.
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planning, designing, and managing systems that involve agricultural wastes.

Grassed waterways

Grassed waterways are vegetated channels designed to prevent gully erosion by slowing the flow of
surface water with vegetation. Grassed waterways should be used where gully erosion is a problem.
These areas are commonly located between hills and other low-lying areas on hills where water
concentrates as it runs off the field. Grassed waterways trap sediment entering them via field surface
runoff and in this manner perform similarly to riparian buffer strips.

The size and shape of a grassed waterway is based on the amount of runoff that the waterway must
carry, the slope, and the underlying soil type. NRCS design standards for grassed waterways specify that
the minimum capacity convey the peak runoff expected from the 10-year frequency, 24-hour duration
storm. Enough freeboard above the designed depth should be provided to prevent damage to crops.

The vegetation in the channel should be native plants suited to the site conditions and intended uses.

Riparian buffers

A riparian buffer is a vegetated area along a shoreline, wetland, or stream where develoanterow
cropping is restricted. The buffer physically protects and separates the waterbody from future
disturbance or encroachment, and reduces the amounts of pollutants that reach it. If properly designed,
a buffer can sustain the integrity of stream ecosystems and habitats. As conservation areas, aquatic
buffers are part aquatic ecosystem and part urban forest.

Different grading and vegetation at different locations can affect water quality in different ways. Where
vegetation roots can interact with the water table, carbon cycling and denitrification may be enhanced.
In areas where the water table depth exceeds the rooting depth, and overland runoff is high, stiff-
stemmed grasses may be beneficial to intercept and reduce runoff and sediment from reaching the
stream. Where appreciable amounts of neither runoff nor groundwater can be intercepted, streambank
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stabilization has great benefits. Locations where these practices would be most suitable were identified
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A riparian buffer ordinance is an important tool that communities can use to restrict new development
in buffer areas in order to ensure that land adjacent to streams continues to protect water quality and
moderate stormwater flow.

Water and Sediment Control Basins (WASCOBS)

Water and Sediment Control Basins (WASE @ small earthen ridge-and-channel or embankments
built across a small watercourse or area of concentrated floavfield. WASCOBs hold field runoff that
would otherwise create a gully or leave the field without sediment settling out. WASCOBSs are usually
straight, vegetated with grass, and just long enough to bridge an area of concentrated flow. The water
detained in a WASCOB is released slowly via infiltration or a pipe outlet and tile line. The ACPF model
identified locations where WASCOBs would be the most effective.

Wetlands

Wetlands, or Nutrient Removal Wetlands, provide significant water quality benefits. Wetland plants,

soils, and microbes cleanse the water entering the wetland, removing approximately 78% sediment,
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through settling and biological update by wetland plants and organisms. They also recharge

groundwater, store stormwater, reduce high water flows, provide food and habitat for wildlife, and

increase carbon sequestration. They are appropriate for agricultural and semi-urban land only, where

there is limited development.

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

Constructed wetlands are shallow, vegetated ponds that are engineered and constructed to mimic the
structure, water quality function, wildlife habitat, and aesthetic value of naturally occurring wetlands. In
some cases, they occur on sites that were historically wetlands, and can be considered wetland
restoration projects. Since constructed wetlands need a somewhat constant water level to sustain their
functions, the soils underlying the wetland must allow limited infiltration.

Wetland restoration is the rehabilitation of a degraded wetland or the re-establishment of a wetland so
that the soils, hydrology, vegetative community, and habitat are an approximation of the original natural
condition that existed prior to historic modification.
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runoff risk in the Upper Silver Creek watershed. The MoRAP assessment of wetland restoration ranking
identified wetland areas suitable for wetland restoration.
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Urban Management Measures

Urban runoff management is somewhat different from agricultural settings in that the larger areas of
impervious surfaces cause higher runoff volumes and, often, high nutrient concentrations. Structural
infrastructure designed and constructed to collect, store, infiltrate, and treat storm water are some of
the most expensive watershed improvement tools to implement and require consistent maintenance.
According to Schueler and Holland (2000), the cost to maintain a storm water practice over 20 to 25
years can be equal to the initial construction costs. Nevertheless, structural storm water practices can
be effective tools for pollutant removal, runoff reduction, and peak flow reduction when properly
designed, constructed, and maintained.

Many of these Urban Management Measures fall under the definitions/categories of Low Impact
Development (LID) and green infrastructure. They include design, construction, and post-construction
(retrofit) practices. The following practices have been recommended for the Upper Silver Creek
watershed.

Detention basins

Detention basins are human-made depressions for the temporary storage of stormwater runoff with
controlled release following a rain event. There are at least 65 detention basins in the Upper Silver Creek
watershed and most are associated with residential and commercial development (such as subdivisions
and business parks). Many of the existing basins are wet bottom basins, which are essentially ponds
planted with turf grass on their side slopes. Dry detention ponds (a.k.a. dry ponds or extended detention
basins) are designed to detain stormwater runoff for some minimum time (e.g., 24 hours) to allow
particles and associated pollutants to settle, but do not have a large permanent pool of water. They are
often lined with concrete. These basins do not provide much, if any, infiltration, wildlife habitat, or

water quality improvements.

When designed for multiple functions, however, detention basins can improve water storage, wildlife
habitat, natural aesthetics, and water quality. According to USEPA, properly designed wet bottom basins
designed to have wetland characteristics reduce total suspended solids (sediment) by 77.5%, total
phosphorus by 44% and total nitrogen by 20%. Dry bottom infiltration basins reduce total suspended
solids (sediment) by 75%, but have lower nutrient removal reduction of total phosphorus (65%), and
total nitrogen (60%).

New basins should be:

X Located in natural depressions or drained hydric soil areas (especially when native vegetation is
used);

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

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

Designed with a shelf planted with native wet prairie vegetation, if a wet bottom basin; and
Planted with mesic or wet-mesic prairie, if a dry bottom basin.

X X X X X X

The Madison County Stormwater and Erosion Control Ordinance contains several requirements for new
detention basins in floodplains, floodways, and connected to wetlands, rivers, streams, and ponds.
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Retrofits to existing basins can also attain these benefits, through minor engineering changes, addition
of extended detention basins/ponds, and the use of native vegetation. Many of the dry, wet, and
wetland bottom basins in the watershed present excellent retrofit opportunities. Generally speaking,
three years of management are needed to establish native plant communities. During the first two
growing seasons following seeding, mowing and spot herbicide applications are needed to reduce
annual and biennial weeds and eliminate problematic non-native/invasive species such as thistle, reed
canary grass, and emerging unwanted saplings. In addition, the inlet and outlet structures should be
checked for erosion and clogging during every site visit.

Maintenance of detention basins is of vital importance in sustaining their functions and extending the
life of the infrastructure. Maintenance practices include regular dredging, mowing or burning (an in-
place controlled burn of native grasses) of the vegetation, and removal of invasive species. The
assessment of 10 basins on site visits for the Detention Basin Inventory detailed in the Watershed
Resources Inventory yielded the following specific recommendations for those basins:

Recommendation # sites

Native vegetation
Bank stabilization
Dredging

Maintenance/vegetation management

Longer outlet pipe reaching further into basin

Replace inlet pipe with one above water level
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Unclog culvert under road
Use overflow pipe rather than outlet channel, or a roc
overflow 1

These retrofits and maintenance issues are recommended in the Watershed-Based Plan, and will be
referenced for these sites as they are proposed for new projects.

For existing subdivisions and areas already developed, it is unusual to have a long-term maintenance
agreement in place. When detention basins get full of sediment, there is no clearly identified party
responsible for dredging and maintenance. Outreach is needed to educate HOAs about taking on
responsibility for dredging and other maintenance, and potentially change their byelaws to reflect this
responsibility. . For new development, Madison County recently began the best practice of including the
transfer of authority for maintenance of the detention basin from the developer to the Homeowners
Association once the subdivision is 90% complete. The Homeowners Association (HOA) then has a
maintenance responsibility for the detention basin for the life of the project. Alternatively, developers
should be encouraged to donate naturalized detention basins and other natural areas to a local
municipality or conservation organization for long term management that can be funded by a
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Pervious pavement

Pervious pavement is also referred to as porous or permeable pavement. Areas paved with pervious
pavement allow water to infiltrate through small holes to a below-ground storage area, or to a pipe that
leads to such an area. Pervious pavements reduce runoff rates and volumes from traditional impervious
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pavements, and can be used in almost every capacity in which traditional asphalt, concrete, or pavers
are used. Below ground, the stormwater can be treated through soil biology and chemistry, and the
water is returned to groundwater and aquifers rather than increasing flows in streams. It is important to
note that there are limitations to using pervious pavement based on subsoil compaosition, and that it
requires annual maintenance (such as vacuuming with a specialized machine) to remain effective over
time.

Design options for pervious pavement include:

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

Ponds

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

Rain gardens

Rain gardens, vegetated depressions that clean and infiltrate stormwater from rooftops and sump pump
discharges, have become popular garden features. They work best when located in existing depressions
or near gutters and sump pump outlets, and are typically planted with deep-rooted native wetland
vegetation. Rain gardens significantly slow the flow of water, improve water quality, and provide food
and shelter for birds, butterflies, and insects.

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

Bioretention facilities are sometimes referred to as rain gardens, but the term rain garden is typically
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bioretention facility typically describes larger projects in community common areas as well as non-

residential applications.
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and bioretention facilities.

Rainwater Harvesting and Reuse

Rainwater harvesting and re-use via rain barrels and cisterns is a straightforward and useful way to
decrease the amount and intensity of stormwater runoff in a watershed and reduce the amount of
water consumed from municipal sources. On most homes and buildings, rainwater flows from roofs into
downspouts and then onto streets or into storm sewers. Reconnecting the downspouts to either rain
barrels or cisterns can reduce the flood levels in local streams and make water available to the building
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owner for irrigation and other uses. Water re-use differs based on the type of storage and water
treatment.

Rain barrels sit above ground, and are connected to downspouts. A typical rain barrel stores 55 gallons
of water. The water collected is often used for irrigation, which can result in significant cost savings; in
many areas, residential irrigation can account for almost 50 percent of residential water consumption.
Car washing and window cleaning are other common uses of the collected rainwater.

Cisterns are larger, sealed tanks that can sit above or below ground, and also collect rooftop runoff from
downspouts. If installed below ground, a cistern requires a pump to bring the water up. With
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housecleaning, dishwashers, laundry, and even showers. Cisterns and rain barrels both reduce water
demand in the summer months by reducing the potable water used for irrigation or other household
uses.

Single property flood reduction strategies

A number of practices can be used to reduce flood damage on single properties. The key to successfully
mitigating future damages is to identify the source(s) of flooding at the site scale. It is important to
educate property owners about possible sources of flooding, flood mitigation practices, and the costs of
those practices. Coordination with local community officials is often required to identify and confirm the
most appropriate flood reduction strategy.

The lllinois Urban Flooding Awareness Act Final Report, published in June 2015, identified typical causes
of basement flooding (overland flow, infiltration, or sewer backup), and mitigation options available to
address these causes. Table E.2 is taken from this report, and shows these causes, along with mitigation
options and their costs.
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TableE2. Flood damage mitigation options and the causes of flooding that they address, along with estimated
costs. From the IDNR Urban Flooding Awareness Act report (June 2015), Table 9.1.

Storm drain system cleaning and expansion

Storm drain systems are vital for the timely removal of stormwater from areas where it would cause
damage if it accumulated. When clogged, storm drains, culverts, and other stormwater infrastructure
can cause overflows that lead to erosion and property damage. Cleaning this infrastructure increases
dissolved oxygen and reduces levels of bacteria in the receiving waters. Cleaning storm drains by
flushing is more successful for pipes smaller than 36 inches in diameter. Wastewater must be collected
and treated once flushed through the system. For larger pipes, long pipes (700 feet or more), areas with
relatively flat grades, and areas with low flows, flushing may be less effective.

In some cases, stormwater infrastructure is found to be too small to accommodate the flow it receives.
Often, new development upstream has altered the watershed hydrology in some way, often increasing
the amount of impervious surface and surface runoff flowing to it. In such cases, existing infrastructure
such as road culverts and detention basins should be assessed and resized to accommodate the

increased flows. The Madison County Stormwater and Erosion Control Ordinance requires that culvert
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In-stream Management Measures

Streambank and channel restoration

Streambank and channel restoration includes streambank stabilization and stream channel
improvements. These practices are typically done together alongside riparian buffer improvements.
The USEPA reports that as much as 90% of sediment, phosphorus, and nitrogen can be reduced
following stream restoration. Bank stabilization helps to preserve the stream environment in a natural
state, building a strong, long-lasting natural system of deep rooted vegetation that will protect the
topsoil from heavy wind and rain.
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often cheaper, provides more effective stabilization, and reduces overall pollution going into the stream.
Targeting the outer bends of stream sections with poor riparian vegetation cover where most stream

erosion occurs increases the effectiveness of streambank stabilization practices. Streambank

bioengineering, which uses vegetative materials in combination with structural tools such as rock at the

toe of the streambank, are most needed in areas of excessive streambank erosion or loss of farmland.

Streambank and channel restoration practices appropriate for the streams in this watershed include:

Vegetative bioengineering;
Stone toe protection;

Two-stage channels;

Riffle/pool complexes;

Rock riprap; and

Gabions (rock and wire baskets).

X X X X X X

Stream restoration projects present some challenges for those implementing them. First, the
development patterns that created the problem are not addressed. Second, the solutions are often
technical and expensive, requiring permitting and construction from a qualified contractor. And third,
routine maintenance is often not maintained as landowners lack the knowledge or capability to do the
needed work. Several resources are available to landowners to help them navigate these challenges. St.
Clair County NRCS has helped implement 938 ft of streambank and shoreline restoration between 2010
and 2015.

Logjams

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

Logjams commonly form when a relatively large object, often a tree, falls into a stream channel and
becomes wedged or blocked across the streambed. Populations of beavers in the watershed also
contribute to the felling of trees in riparian areas. Sometimes human activities induce stream
obstructions, like when yard trimmings or large appliances and other litter are dumped in a stream or
left in a floodplain and subsequently are carried into the stream.
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Logjams contribute to flooding by making less natural storage available in the stream channel, elevating
the water out of its banks during periods of high flow. This can be significant to farm fields and
residences in the floodplain and to particularly low-lying, flood-prone areas. A logjam can also lengthen
the duration of inundation during these floods, which can have a significant impact on crops planted in
floodplain fields. However, this does not make a big difference to overall flood elevation during large-
scale floods. Removing logjams is generally only considered an effective measure to mitigate small-scale
flooding.

Water quality is also affected when a logjam is created. As sediment is deposied behind the obstruction,

the water that flows on down the stream has less total suspended solids. The stirring and mixing of the

water as it cascades over, around, and through the logjam oxygenates the water. However, not all the

water quality impacts are beneficial. As the water moves around the logjam along the route of least

resistance, it scours away the streambanks, introducing more sediment and debris to the water. When
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of soil and debris from the bank into the stream channel as the stream creates a new path.

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

Logjams affect the habitat of species living in and near the stream. When a logjam forms, it slows the
flow behind the obstruction, allowing sediment suspended in the water to settle out. The sediment adds
to the obstruction and causes additional debris to become trapped there as well, enlarging and
compacting the obstruction. This can create new habitat for fish and aquatic plants and
macroinvertebrates. However, a tightly packed stream obstruction can act as a barrier to fish migration.

Determining whether a certain logjam should be removed requires these factors to be taken into

account. Where logjams and potential channel changes would be detrimental to riparian property

owners and stream water quality, property owners should be prepared to conduct routine stream

inspections twice a year and after significant storm events to identify obstructions that need to be

removed. The easiest way to deal with logjams is to remove them before significant sediment and debris
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Wildlife Society, and the American Fisheries Society in 1983. The document, which was endorsed by the

U.S. Fish and Wildlife Service and other agencies, can be found at
http://www.lakecountyil.gov/Stormwater/Documents/Planning/North%20Mill%20Creek/2011/D_Compi

led.pdf.
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APPENDIX F MONITORING PLAN

Monitoring will be used to assess the effectiveness of agricultural and urban best management practices
that are implemented as part of a watershed management plan. Continuous monitoring at the USGS
gage 05594450 located on the main stem of Silver Creek near Route 40 east of Troy will provide a broad
assessment of the effect of land management practices throughout the watershed on surface water
quality throughout the year. It will also allow trends to be identified by comparing new monitoring data

to historical water quality data collected by USGS and the lllinois Water Sciences Center (IWSC) from this
same location during several periods from 1974 to 2011.

In addition to continuous monitoring at the USGS gage, secondary monitoring stations will loe adde
upstream from the USGS gage in order to identify the relative contributions of HUC14 watersheds to
overall water quality in the larger watershed. A sampling location will be identified near the outflow of
each HUC14 and water samples will be collected quarterly to determine seasonal variations in water
guality. Additional sampling will be done during major storm flow events.

Sample collection scheduling, monitoring equipment, and protocols

The sampling schedule begins in October 2015, with discrete sampling procedures at HUC14 sites that
will generally be collected quarterly in March, June, September, and December 2016. Continuous
monitoring at the USGS gage 05594450 will begin once the equipment is installed in 2016/17,2016
future sampling strategies will be developed based on monitoring results from the first year.

The sampling plan for 2016 is relatively ambitious and labor intensive. It is likely that discrete sample
collection will be less frequent starting the second year of monitoring. On the other hand, it may be
intensified in specific HUC14s that were identified as major sources of sediments, nutrients or other
contaminants. Continuous collection of water samples at the USGS Gauge 05594450 will continue in the
second year, although the number of samples may be reduced.

The collection and analysis of monitoring data should be continued on a 3-5 year cycle through the year
2025 as funding allows. Opportunities for continuing or expanding the monitoring program should be
evaluated periodically in order to further assess water quality conditions throughout the watershed, the
causes and sources of pollution, the impact of nonpoint source pollution, and changes in water quality
related to implementation of the watershed-based plan as well as social indicator data related to the
watershed- * %0 v[e P} o« v Quialitg Pasurance Project Plans (QAPP) should be
developed for those monitoring opportunities that are selected for implementation in support of the
watershed-based plan.

Continuous monitoring at the USGS gage will use a programmable, automatic sampler (e.g., Isco 6712)
for collecting water samples. The automatic sample works in combination with a depth sensor (e.qg., Isco
720 module) to determine the timing and intensity of sample collection. Most sediments and nutrients
are transported during periods of elevated flow following major precipitation events. Therefore, sample
collection will be more frequent during periods of elevated flow and less frequent during periods of
baseflow. The automatic sampler can collect up to 24 samples of 1 L volume. Each sample can consist
of a single sampling event or a composite of multiple sampling events. Samples will be preserved in the



bottles using standard EPA methods until they can be retrieved and transported to the laboratory for
chemical analysis.

Discrete sampling in wadeable streams at the HUC 14 level will use an area-velocity meter combined
with cross-sectional stream measurements to calculate an instantaneous discharge rate. Concurrent
water samples will be collected with a rod-mounted depth integrating sampler (US DH-81) when stream
current exceeds 0.45 m/sec, or a grab sample at slower current velocities. Discrete samples will be
preserved at 4°C and transferred to the laboratory on the same day of collection.

Parameters to be monitored

Flow

Continuous monitoring will be done at the USGS @#g®44500 monitor stream height (ft) and

discharge (ffmin) on a continuous basis with updates at 15 minute intervals. The drainage area for
discharge at this location is 98,560 acres, which represents 82% of the project area. However, it does
not include flow from the East Fork Branch, Lake Fork Branch, and Mill Creek Branch, whose confluences
with Silver Creek are located between USGS gage 05594450 and the southern limit of Madison County.
The National Great Rivers Research & Education Center (NGRREC) receives daily updates of
instantaneous discharge at the USGS site. Additionally, the data is available online at the following
website:http://waterdata.usgs.gov/nwis/uv/?site_no=05594458n automated sampler will be placed

at this location to continuously collect water samples at intervals determined by the rate of discharge.
Samples will be collected less frequently during periods of base flow, but with increasing frequency
during periods of elevated flow. Water samples will be retrieved at two to three week intervals and
transported to NGRREC for laboratory for analysis. Discharge data from the USGS gage will also be used
to determine when conditions are appropriate for collection of discrete samples from HUC14 sites as
described below.

Discrete monitoring will also be conductedthe watershed. A monitoring site will be established for

each HUC 14 and will be located as close as possible to the outflow point of the HUC14. Each site will be
monitored quarterly to capture trends in water quality that are a result of seasonal land management
practices. Additionally, the sites will be monitored during a subset of storm flow events to determine

the impact of major hydrologic events on sediment and nutrient transport in Silver Creek. Discrete
sampling of the HUC14 monitoring sites will only be possible when wading conditions are safe, and thus,
large spikes in flow will not be sampled. However, storm flow samples will be collected automatically at
the USGS gage.

Sediment and Nutrients
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Each water sample will be analyzed for those pollutants which have been identified by the IL-EPA as
impairments. Samples collected with the Isco 6712 will be analyzed for total suspended sediments

(TSS), total phosphorus (TP), total nitrogen (TN), and Non-Purgeable Organic Carbon (NPOC). In addition
to the above-mentioned parameters, the samples collected at the HUC14 level will also be analyzed for
soluble reactive phosphate (SRP), nitrite+nitrate-nitrogen M@-N), and ammonium-nitrogen (NH

N). NGRREC will maintain a dataset of this data.



Other pollutants

Manganese (Mn) was included in the 303d list of impairments for Silver Creek in 2010, 2012, and 2014.
Additional data is needed to determine the seriousness of the Mn impairment and to identify possible
sources of the Mn. A subset of discrete samples collected from each of the HUC14 monitoring sites will
be analyzed for soluble Mn. Based on the results of the initial Mn analysis, additional samples from
subsequent monitoring events may be analyzed. One potential source of Mn deposition on the
landscape is coal combustion from electrical generating plants which are ubiquitous in lllinois. If
analytical results verify elevated concentrations of total and dissolved Mn in Silver Creek water samples,
additional pollutants associated with coal combustion, such as mercury (Hg), may be measured to
determine if coal combustion is implicated as the source of these pollutants. NGRREC will maintain a
dataset of this data.

Biological data

Biological data related to macroinvertebrate populations in wadeable streams will be collected by lllinois
RiverWatch citizen scientists. RiverWatch volunteers will collect data at three locations in the Upper
Silver Creek watershed, as volunteers are available: one on Wendell Branch, one on Silver Creek
adjacent to the Troy USGS gauge, and one near the outflow of East Fork Silver Creek. Each of these
locations is a perennial stream with flow year-round, at which a 200-ft reach is monitored. The first two
sites have been monitored a total of 22 times between 1996 and 2014. Data collected by RiverWatch
volunteers is vetted by a professional aquatic biologist. It is then entered into and maintained in the
lllinois RiverWatch database.

Flood event monitoring

The Madison County Stormwater Coordinator keeps a spreadsheet with information about complaints
received about flooding in the unincorporated area of Madison County. In future, the County may set up
a citizen complaint tool with a map component, to help identify locations of flooding, and especially
recurring locations. Alternatively, a regional rain gauge system would help measure the severity of
storms in conjunction with when and where flooding is occurring.

Monitoring schedule
TableF1 shows the monitoring activities and month/year of monitoring activities to be undertaken by
NGRREC and RiverWatch volunteers.

Future phased monitoring

If this initial monitoring reveals a need for further monitoring, another phase may be added. Smaller
tributaries may be monitored to better pinpoint areas of high water pollution, or stream reaches that
can be assessed to evaluate the performance of BMP implementation or restoration efforts on pollutant
loading. Additionally, EPA should be encouraged to resume water quality monitoring at the USGS Troy
gauge site.



TableF 1. Timeline for water quality monitoring in the Upper Silver Creek Watershed.



APPENDIX G - FUNDING SOURCES

The following funding sources are available for watershed management efforts. All the sources listed
here are linked to one or more of the issues identified in and practices recommended for this
watershed.

State/federal government

lllinois Environmental Protection Agency (lllinois EPA)

TheSection 319(h) Nonpoint Source Pollution Control Financial Assistance Progmafo o u vSe /oov}]e]
Nonpoint Source Management Program with federal futidsugh section 319(h) of the Clean Water

Act. The funds can be for watershed planning, implementation of Best Management Practices (BMPs), or
monitoring of water quality. Projects that address NPS pollution in lllinois waters that have impaired
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Watersheds for funding the implementation of BMPs in FY2016.

TheState Revolving Fund Loan Programeludes the Public Water Supply Loan Program (PWSLP) for
drinking water projects and the Water Pollution Control Loan Program (WPCLP) for wastewater projects.
Funds can be provided for flood relief if the projects are tied to water quality improvements. Green
infrastructure projects such as street tree or urban forestry programs, stormwater harvesting programs,
downspout disconnection projects, and street drainage practices that mimic natural hydrology may be
funded.

lllinois Department of Agriculture (IDOA)

TheStreambank Stabilization and Restoration Program (SSRBgsigned to demonstrate effective
streambank stabilization at demonstration sites using inexpensive vegetative and bio-engineering
techniques. Program funds may be used for labor, equipment, and materials. Recipients of the cost-
share and project funding must maintain the streambank stabilization project for at least 10 years. This
program is not currently funded, but funding may be reinstated in future.

TheConservation Practice Program (CRPImplemented by the Soil and Water Conservation Districts
(SWCDs) in lllinois. Cost-share funds are available through the SWCDs for various conservation practices
including Filter Strips, Grassed Waterways, No-Till, and Terraces. A CPP-Special Project cost share
program funds practices that meet local natural resource priorities but are not on the state-wide list of
practices, such as stream crossings, rain gardens, and heavy area livestock use area protection.
Applications received are prioritized based on tons of soil saved, acres benefited, cost per acre of
practice, and cost per ton of soil saved. This program is not currently funded, but funding may be
reinstated in future.

TheSustainable Agriculture Grant Prografunds research, education, and on-farm demonstration
projects that address one or more purposes related to sustainable farming. These purposes include
minimizing environmental degradation, clarifying the connections between specific agricultural practices
and types of pollution, testing approaches to on-farm research, and identifying critical research and
education needs related to sustainable agriculture.
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lllinois Department of Natural Resources (IDNR)

TheUrban Flood Control Programas been implemented for many years under the authority of the
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out-of-bank riverine flooding, and to the development and construction of projects that provide an

outlet for stormwater systems.

lllinois Emergency Management Agency

The Flood Mitigation Assistance (FMA) prograim a cost-share program (75% federal, 25% local match)
through which communities can receive grants for the development of a comprehensive flood
mitigation plan and the implementation of flood mitigation projects. Communities must be members of
the National Flood Insurance Program (NFIP). (See Table G.1.)

ThePre-Disaster Mitigation (PDM) programmakes grants available to state and local governments to
implement cotst-effective hazard mitigation activities that complement a comprehensive mitigation
program. Funding is awarded for the development of an all-hazards mitigation plan or for a cost-
effective hazard mitigation project. (See Table G.1.)

TheHazard Mitigation Grant (HMG) programakes grants available to state and local governments as
well as eligible private, non-profit organizations to implement cost-effective, long-term mitigation
measures following a major disaster declaration. A project does not have to be in a declared county to
be eligible; every community that is vulnerable to natural hazards should consider applying. (See Table
G.1)

TheSevere Repetitive Loss prograpnovides funding to reduce or eliminate the long-term risk of flood
damage to severe repetitive loss structures insured under the NFIP. These structures are residential
properties insured under the NFIP that have had two or more large claims (see FEMA website for
details). (See Table G.1.)

lllinois Department of Commerce and Economic Opportunity (DCEO)

Thelllinois Community Development Assistance Prograiministers fundsthrough the Federal

Community Development Block Grants: Small Cities program. The Community Development Assistance
Program is designed to help communities meet their greatest economic and community development
needs, with a focus on communities with low- to moderate-income populations. The public

infrastructure component of the program is used to mitigate conditions that are detrimental to public
health and welfare, primarily in residential areas. These projects can include the design and construction
of storm sewers. (See Table G.1.)

The following table shows Illinois EMA and DCEO funding sources with their associated program
outputs, participation requirements, and funding limits (Table G.1).



Table G.1. Sources of funding, program outputs, and participation requirements for various types of flood hazard mitigation identified in the IDNR Urban Flooding Aware

draft report (adapted from Table 6.1 in that report).

IDNR/OWR E(Iargeigative DCEO CDAP Pl and| DCEO CDP PI +
UFC IEMA FMA IEMA PDM IEMA HMGP | Action Emergency PI Design IEPA Revolving Loan
Types of Projects/Outcomes
Storm Sewer Improvements X X X X X X X
Combined Sewer Improvements X X X X
Conveyance Improvements X X X X X
Levees X X
Detention Basins X X X X X
Projects on Private Property X X X
Individual Basement Mitigation
Repetitive Loss Structure Buyouts X X X
Planning Reports X X X X X
Program Outputs
Project Specific Planning Documents X X X
Construction Documents X X X X
Construction Funding X X X X X X X
Construction Engineering X X X X
Local Participation Requirements
Operation and Maintenance X X X X X X X X
Utility Relocations X
Land Rights Acquisition X
NFIP Participation X X X X X X
Emphasis on Low to Moderate Income X X
Pre-approved Planning Mitigation Pl | Mitigation Pl | Mitigation PI X X
Program Funding
Federal Disaster Declaration Required X
Local Cost Share 25% 25% 25% 25% 25% | Low interest loan
B/C Ratio t1.0 t1.0 t1.0 t1.0 None None None None
$450,000 or $450,000 max
$200,000 for with $150,000
Funding Limits Emergency Design Included




Acronyms used in Table G.1:

IDNR/OWR lllinois Department of Natural Resources, Office of Water Resources
IEMA't lllinois Emergency Management Agency

FMA t Flood Mitigation Assistance program

PDM t Pre-Disaster Mitigation program

HMG t Hazard Mitigation Grant program

DCEOQCt Department of Commerce and Economic Opportunity

CDAP PI and EmergencytRlommunity Development Assistance PrograRlanning and Emergency Planning
CDP PI + Design - Community Development Assistance Progtamning and Design
IEPAL Illinois Environmental Protection Agency

NFIPt National Flood Insurance Program

B/C ratio t Benefit/Cost ratio

Mitigation Pl t Mitigation Plan



U.S. Department of Housing and Urban Development (HUD)

TheNational Disaster Resilience Competitipannounced in June 2014, invited communities that have
experienced natural disasters to compete for funds to help them rebuild and increase their resilience to
future disasters. The competition supports innovative resilience projects at the local leNel wh
encouraging communities to adopt policy changes and activities that plan for the impacts of extreme
weather and climate change. All states with counties that experienced a Presidentially Declared Major
Disaster in 2011, 2012 or 2013, which includes lllinois, were eligible to apply. This competition may be
renewed in future years.

U.S. Environmental Protection Agency

TheUSEPA Source Reduction Assistance grant progsapports pollution prevention projects that will
provide an overall benefit to the environment by preventing pollutants at the source (i.e., not treatment
or cleanup programs). Applicants must demonstrate new or innovative techniques for education or
training that promote pollution prevention and source reduction efforts. State and local governments
and non-profits are eligible to receive funds or cooperative agreements.

TheEnvironmental Education Granf8rogramsupports environmental education projects that promote
environmental awareness and stewardship and help provide people with the skills to take responsible
actions to protect the environment. Grants are issued to organizations including local education
agencies, state schools, colleges, and nonprofit organizations.

TheEnvironmental Justice Small Grants Prograopports communities working on solutions to local
environmental and public health issues through collaborative partnerships. One focus of successful
applications is community-based preparedness and resilience efforts, particularly for climate resiliency.

TheUrban Waters Small Grants Programproves coordination among federal agencies and
collaborates with community-led revitalization efforts to improve the Nation's water systems. Fund go
to research, investigations, training, surveys, studies, and demonstrations that will advance the
restoration of urban waters by improving water quality through activities that also advance community
priorities. Sponsored projects receive support in a number of different ways. There is currently no open
Request for Proposals.

U.S. Department of Agriculture

TheConservation Reserve Program (CiRP) federally funded voluntary program that contracts with
agricultural producers so that environmentally sensitive land, such as wetland and floodplain, is not
farmed or ranched, but instead used for conservation benefits. In the Upper Silver Creek watershed, at
least 44 parcels in the floodplain are already enrolled in the CRP, as of 2013. Farmers enrolled in the
program agree to remove environmentally sensitive land from agricultural production and plant species
such as native prairie grasses that will improve environmental health and quality, in exchange for a
yearly rental paymentThe land must be eligible for one or more conservation practices, including grass
waterways, filter strips, wetland restoration, riparian buffers, flood control structures, and sediment
retention. Contracts for land enrolled in CRP are 10-15 years in length. The long-term goals of the
program are to reestablish valuable land cover that will help improve water quality, prevent soil erosion,
and reduce loss of wildlife habitat.



TheConservation Reserve Program (CRErasslandgrogram is part of the CRP program. It conserves
working grasslands, rangeland, and pastureland while maintaining the areas as livestock grazing lands
Participants who establish long-term, resource-conserving plant covers (i.e. approved grasses or trees)
are provided with annual rental payments up to 75 percent of the grazing value of the land. Cost-share
assistance also is available for up to 50 percent of the covers and other practices, such as cross fencing
to support rotational grazing or improving pasture cover to benefit pollinators or other wildlife.
Participants may still conduct common grazing practices, produce hay, mow, or harvest for seed
production, conduct fire rehabilitation, and construct firebreaks and fences.

TheConservation Reserve Enhancement Program (CRE#) offshoot of the CRP that addresses high
priority environmental problems in a partnership between the state and federal government. It funds

the removal of environmentally sensitive land (such as wetlands and highly erodible land) from crop
production, and the introduction of conservation practices. The Kaskaskia River Watershed is eligible for
CREP agreements.

TheAgricultural Conservation Easement Program (ACER)Natural Resources Conservation Service
(NRCS) program. It repeals the Farm and Ranch Lands Protection Program (FRPP), the Grasstand Reserv
Program (GRP), and the Wetlands Reserve Program (WRP) and consolidates the purposes of these
programs into one easement program. The two easement enrollment components of ACEP are

agricultural land easements (ACEP-ALE) and wetland reserve easements (ACEP-WRE).

x Agricultural Land Easements (ALEs) prevent the conversion of productive farmland to non-
agricultural uses. Land eligible for agricultural easements includes cropland, rangeland,
grassland, pastureland and nonindustrial private forest land. NRCS will prioritize applications
that protect agricultural uses and related conservation values of the land and those that
maximize the protection of contiguous acres devoted to agricultural use.

x Wetland Reserve Easements (WRES) provide habitat for wildlife, improve water quality, and
reduce flooding. Technical and financial assistance is provided to restore, protect, and enhance
wetlands. Land may be enrolled in easements for various time periods. Land eligible for wetland
reserve easements includes farmed or converted wetland that can be successfully and cost-

(( 8]A oC E *3}E X EZ ~ Aloo % E]}E]S]] %% 0] §]}ve =« §Z
protecting and enhancing habitat for migratory birds and other wildlife.

TheEnvironmental Quality Incentive Program (EQIR)n by NRCS, provides financial and technical
assistance to individuals and entities to address soil, water, air, plant, animal and other related natural
resource concerns on their land. Funding can be provided for the implementation of structural and
management practices, including conservation tillage, on eligible agricultural land.

TheConservation Stewardship Program (G$ielps producers maintain and improve existing
conservation systems and implement additional activities to address priority resources concerns.
Payments made are based on performance of the practices. Two types of payments are provided
through 5-year contracts: annual payments for installing new conservation practices and maintaining
existing practices, and supplemental payments for adopting a resource-conserving crop rotation.

TheHealthy Forests Reserve Program (HFRiR)s to assist landowners in restoring, enhancing, and
protecting forestland resources on private land through easements, 30-year contracts, and 10stear c
share agreements. The land must restore, enhance, or measurably increase the recovery of threatened
or endangered species, improve biological diversity, or increase carbon storage.
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TheRegional Conservation Partnership Program (RGRRpurages partnerships with producers on
installing and maintaining conservation projects that increase the restoration and sustainable use of sail,
water, wildlife, and related natural resources. Contracts and easement agreements are implemented
through other NRCS programs: the Agricultural Conservation Easement Program (ACEP), the
Environmental Quality Incentives Program (EQIP), the Conservation Stewardship Program (CSP), or the
Healthy Forests Reserve Program (HFRP). The RCPP essentially provides more funding through these
programs. There are three funding pools within the program: state, federal, and Critical Conservation
Areas (CCAs). The Upper Silver Creek watershed is within the Mississippi River CCA.

Conservation Innovation Grant&CIG)s a voluntary program intended to stimulate the development
and adoption of innovative conservation approaches and technologies in agricultural production. The
program allows NRCS to work with other public and private entities to accelerate technology transfer
and adoption. There have been funding opportunities at the national and state level.

TheWater & Waste Water Disposal Loan & Grant Progrprovides funding for clean and reliable

drinking water systems, sanitary sewage disposal, sanitary solid waste disposal, and stormwater
drainage to households and businesses in eligible rural areas. The program assists applicants who are
not otherwise able to obtain commercial credit on reasonable terms for these projects. Areas served
must be rural or towns populated with 10,000 people or fewer. Long-term, low interest loans are the
primary funding type available. Grants may be combined with a loan if necessary and if funds are
available.

TheForest Legacy Progratte E}3 S+ VA]JE}vu v8 00C » ve]3]A ~A}EI]VP (JE 5«
quality, provide habitat, forest products, opportunities for recreation, and other public benefits. It is

designed to encourage the protection of privately owned forest lands through conservation easements.
Program participants must prepare a multiple resource management plan for the land.

U.S. Fish and Wildlife Service

ThePartners for Fish and Wildlife Prograia run by the U.S. Fish and Wildlife Service (U.S. FWS) under
the Department of the Interior (DOI). The Partners for Fish & Wildlife program works with private
landowners to improve fish and wildlife habitat on their lands through voluntary, community-based
stewardship. Noting that more than 90% of land in the Midwest is in private ownership, the program
promotes high quality habitat through partnerships with private conservation organizations, state and
federal agencies, and tribes to reach private landowners. Funding, materials, equipment, labor and
expertise can be shared to meet shared restoration and conservation goals.

Non-Governmental Organizations (NGOSs)
Several NGOs have programs or missions that support the recommendations in this Plan.

Environmental non-profit groups
The following groups may have funds to help carry out their missions at any given time:

x Ducks Unlimited (DUX h[e >]JAJvP > | /v]8] §]A ] 8 o0]*Z 3} %E}A] «p°
shallow lake complexes.



x Pheasants Forevett Local Chapters often provide food plot and native grass seed to
landowners.

X Trees Forevert The Working Watersheds Buffers & Beyond program provides a 50% cost share
(up to a maximum of $2,000) to implement a water quality project or demonstration site.
Riparian buffer plantings are the main focus of the program, but other innovative projects are
also considered.

X The Nature Conservancy (TNECYNC works to protect diverse natural habitats including
wetlands and forests.

X The National Fish and Wildlife Foundation (NFWHFWF provides grants on a competitive
basis to projects that support fish and wildlife under. Its program areas include protecting
critical habitat, capacity building for partner organizations, and wetland and forest stewardship.

X The National Wildlife Federation (NWR)The NWF supports projects that protect and restore
fish and wildlife habitat.

X Water Environment Federation (WERE)'he Water Environment Research Foundation funds
water quality research and facilitates collaboration among partners. Currently, an open Request
For Proposals solicits research projects on integrating water services planning with urban
planning. Past projects have included innovative wastewater treatment plant upgrades.

Private Foundations/Companies
Companies such as Coca-Cola and Patagonia often have foundations or grant programs to support
environmental missions. Some of these companies/foundations include:

x Coca-Cola FoundationCoca-}0 [¢ }UUPV]SC "p%o %o} ES % E}PE u apo %o} ESe (
areas including water stewardship and education.

X McKnight Foundationt dZ D <v]PZ$§ &}uv 3]}v[e VA]E}vu v8 o PE v3u I]vP
projects that revolve around restoring water quality in the Mississippi River and that improve
climate resilience in the Midwest.

X Walton Foundationt The Walton Foundation supports projects including freshwater projects
that sustain healthy communities in the Mississippi River Basin.

x /oo]v}]e u ] vits§ E[s1Tiid VvA]E}vutilhois AGerican W&} P E u
distributed over $15,000 for watershed projects around the state last year, imgjtiiee in or
near Madison County. Individual grants may be up to $10,000.

Other

In-Lieu Fee Mitigation Program

In-lieu fee mitigation is a type of mitigation banking that can be used to compensate for unavoidable
impacts to wetlands while directing funds to sites with high ecological value. A permittee pays a fee to a
third party instead of conducting project-specific mitigation or buying credits from a wetland mitigatio
bank. The fee represents the estimated cost of replacing the wetland functions lost or degraded as a

E *posS }( SZ % EuU]SS -l[eu tacitigatioX pdograrhvgathers several such fees and uses
them to finance an extensive mitigation project. HeartLands Conservancy is in the final stages of
becoming an Approved Program Sponsor within the American Bottoms and Lower Kaskaskia River
watersheds. Once approved, project implementation should begin in 2016. Mitigation sites will include
both wetlands and streams, so fees will go towards both wetland and stream restoration.



APPENDIX H PROGRESS REPORT CARDS

PM = Progress made; A = Achieved
Goal 1: Improve Surface Water Quality

Existing Conditions

264,952 Ibs/year of phosphorus, 60,230 tons/year of sediment, and 1,178,496 Ibs/yr of nitrogen enter the upper Silver Creek watershed every year,eb&3é&Pamtiodel.
Silver Creek has seen low Dissolved Oxygen (DO) levels between 1972 and 2011, with a minimum of 2 mg/L (mean 7.7 mg/L).

High concentrations of dissolved manganese have been found in Silver Creek between 1972 and 2011 (peganmgdian 290 pg/L, and maximum 3200 pg/L).

Fecal coliform levels in Silver Creek have spiked several times between 1972 and 2011 (with most spikes in the 70's anch&0ia)y kel was 630 cfu/100ml.

Over 3,000 private sewage systems are present in the watershed. Given a national estimated failure rate of 10%, 300 systems are currently failing. The actuabaumbe
higher because many of these systems are older.

Watershed Impairment Reduction Targets and recommendations

25%o0r 66,238 Ibs/year reduction in phosphorus loading by 2025, based on the lllinois Nutrient Loss Reduction Strategy.

20%or 12,046 tons/year reduction in sediment loading by 2025, based on estimated impacts of proposed BMPs.

15%or 176,774 Ibs/year reduction in phosphorus loading by 2025, based on the lllinois Nutrient Loss Reduction Strategy.

No DO samples lower than the minimum concentratiomstreams: Marcht July: 5.0 mg/L at any time, 6.0 mg/L as a daily mean averaged over 7 days; Atgjustary: 3.5
mg/L at any time, 4.0 mg/L as a daily mean averaged over 7 days, 5.5 mg/L as a daily mean averaged over 30 days. Based o6 &%el[RORdm.

No manganese samples higher than the general use water quality stand&tjO00ug/L, and a general reduction in mean manganese concentrations.

68%o0r 430 cfu/100 ml reduction in fecal coliform, to reach a geometric mean of 200 cfu/100 ml in a minimum of 5 samples taken over a @éridaysf based on 35 Ill. Adn
Code 302.

Removalof Silver Creek and Troy Creek from the lllinois EPA 303(d) list.

Programmaticchanges regarding wastewater treatment, private sewer, and conservation easements.

Measurement Indicator Milestone Data source Achieved?
Short-term | Medium- | Long-term
(1-10 term (10- | (20+
years) 20 years) | years)
Number and extent of Management 108 216 324 | ... acres contour buffer strips (100% of locations identified] SWCD, NRCS,
Measures (BMPs) implemented the ACPF) (cumulative) farmers,
8,798 17,595 26393 Y @& + }A E E}%e ~i19 }(addarem) P g contractors
(cumulative)
60 119 179| Y @& « PE «« A S EA Ce ~iii9 }( o}
the ACPF) (cumulative)
33 67 100 | ... acres ponds (cumulative)




10,264 20,528 30,792 | ... acres reduced tillage (conservation tillage/no-till) (35%
total agricultural land area) (cumulative)
19,131 38,263 57,394 | Y ( S }( %}}E }v ]S]}v El% E] v E
including 100% Ciritical Riparian Areas (cumulative)
33,333 66,667 | 100,000 | ... feetterraces (cumulative)
7 13 20| ... acres waste storage structures/waste management
systems (cumulative)
294 587 881 | ... acres Water and Sediment Control basins (100% of
locations identified by the ACPF) (cumulative)
240 481 721 | ... acres wetlands restored, enhanced, or created (100%
Critical Wetland Areas) (cumulative)
33 67 100 | ... acres new dry detention basins (cumulative) Counties,
33 67 100 | ... acres new wet detention basins (cumulative) municipalities,
31 63 94| ... acres detention basin retrofits (native vegetation buffery SWCD
etc.) (100% of the 67 basins identified in the watershed, w
average size of 1.4 acres) (cumulative)
22 45 67 Y S vS§]}v e]ve u ]JvS]Jv ~ & P]JvPU
invasives, etc.) (100% of the 67 basins identified in the
watershed, with average size of 1.4 acres) (cumulative)
50 100 150 | ... acres pervious pavement (cumulative) Counties,
6,667 13,333 20,000 | ... square feet rain gardens (cumulative) municipalities,
33 67 100 | ... barrels/small cisterns for rainwater harvesting and reus( contractors
(cumulative)
56 112 168 | ... properties use single property flood reduction strategies
168 is 3 times the number of Flood Survey responses thal
said floods damaged their primary home/business; 1.6% (
all households in the watershed) (cumulative)
38,720 77,440 | 116,160 | ... feet streambank & channel restoration (22 miles, or 5%| NRCS, SWCD,
all streams), including 100% Critical Stream Areas contractors
(cumulative)
3,300 6,600 9,900 | ... feet logjam removal sites (5% of the Critical Logjam Are
Removal of Silver Creek and Troy | PM PM A All streams in the watershed removed from the 303(d) list| lllinois EPA 303(d)
Creek from lllinois EPA 303(d) list. list
Concentrations and loads of in- PM PM A Measured reductions in in-stream phosphorus, sediment, | NGRREC (water

stream pollutants

nitrogen, fecal coliform, and manganese (see Monitoring

quality monitoring
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Plan). Measured increases in in-stream dissolved oxygen results)
(see Monitoring Plan).
Nutrient removal technologies PM PM A All wastewater treatment plants meet NPDES permit Individual
incorporated into upgrades of requirements; upgrades implemented as needed. treatment plants;
wastewater treatment plants US EPA Discharge
Monitoring Report
(DMR) Tool
Percentage of new development 10% 20% 30% ... new development projects have public sewer. Also, County, municipal
projects with private sewer. Numbe 300 on-site treatment systems connected to public sewerg records
of existing on-site treatment system (~10% of private sewage systems in the watershed)
connected to public sewers.
Number and extent of local 4 8 13 Y upv] 1% 0]8] ¢« v 1 }uvs] « €& <«p]E&E | Counties,
ordinances and programs requiring sewage inspections (beyond complaint-based program) | municipalities
regular inspection and maintenance
of on-site sewage systems.
Enrollment of land in conservation | 1.5 2 2.5 ... times the 2015 acreage enrolled in CRP and CREP NRCS

easements including CRP and CRE

GRADE

Notes




Goal 2: Reduce Flooding and Mitigate Flood Damage

Existing Conditions

26% of Flood Survey respondents experienced flooding in the last 10 years, reporting a total of >$330,016 in costs over that time

Thousands of acres of wetlands have been lost since pre-settlement; the associated loss of ecosystem functions has been great since that time.

Watershed Impairment Reduction Targets and recommendations

100 acres dry detention basinastalled
100 acres wet detention basinsstalled

Retrofits & maintenanceon existing detention basins

Critical Flooding Areaprioritized
100% Critical Wetlands Areasstored

Stream flowreduced peak discharge during storm events
Programmatic changesegarding flood damage prevention ordinances, riparian buffer ordinances, and stormwater infrastructure funding

Measurement Indicator Milestone Data source Achieved?
Short- Medium- | Long-term
term (1- | term (10-| (20+
10 years)| 20 years)| years)
Number and extent of Management ... feet of poor condition riparian areas ecologically SWCD, NRCS, farmers
Measures (BMPs) implemented 19,131 38,263 57,394| restored, including 100% Critical Riparian Areas contractors
(cumulative)
240 481 721 ... acres wetlands restored, enhanced, or created (10|
of Critical Wetland Areas) (cumulative)
3,333 6,667 10,000 Y ( S *S}CEuU €& Jv *C*S u u ]vS v v| Municipalities,
expansion contractors
Stream flow data from the USGS gaug PM PM A No measured increase in mean peak stream dischardg USGS National Water
on mainstem Silver Creek, plus flow Measured reductions in peak stream discharge Information System,
data collected under the Monitoring NGRREC (monitoring
Plan at other HUC14 locations. Data results)
correlated with rainfall.
Number and extent of flood damage | PM PM A Madison County adopts Flood Damage Prevention | Counties,
prevention ordinances, riparian buffer Ordinance and Riparian Buffer Ordinance municipalities,
ordinances, and other actions by local All municipalities engaged to inform about the townships

governments to restrict construction in

floodplains and riparian areas.

ordinances and encourage adoption




Number of counties/municipalities with
dedicated funding for stormwater
infrastructure, eg a Stormwater Utility.
Dollar amount of revenue streams.

PM

PM

Madison County adopts a mechanism for dedicated
funding for stormwater infrastructure

All municipalities engaged to inform about stormwatel
infrastructure funding options

Counties, municipalitiey

GRADE

Notes




Goal 3: Promote Environmentally Sensitive Development Practices

Existing Conditions

Current 3% impervious cover; 2.8% annual increase in impervious cover (2006-2011); current 6,981 acres developed open space (2011 NLCD) or 1,2pa@Eres open

(recognized parks etc.)

Regulations and common practices in new development have not and generally still do not prioritize the protection of open space or natural features.

Watershed Impairment Reduction Targets and recommendations
Preservation of open space and infiltration measuriesall new and redevelopment

Increase in rain gardens
Increase in pervious surfacés new and redevelopment

Decrease in impervious surfac&s new and redevelopment

Increase in land in conservation easements

Programmatic changemcluding use of Conservation Development design, local ordinances, green infrastructure, and in-lieu fee mitigation

Measurement Indicator Milestone Data source Achieved?
Short- Medium- | Long-term
term (1- | term (10-| (20+
10 years)| 20 years)| years)
Number and extent of Management ... acres new dry detention basins (cumulative) Counties, municipalities,
Measures (BMPs) implemented 33 67 100 SWCD
... acres new wet detention basins (cumulative) Counties, municipalities,
33 67 100 SWCD
... acres detention basin retrofits (native vegetation | Counties, municipalities,
31 63 94 buffers, etc.) (94 acres is 100% of the 67 basins SWCD
identified in the watershed, with average size of 1.4
acres) (cumulative)
Y  @@&etention basin maintenance (dredging, Counties, municipalities,
31 63 94 mowing, burning, invasives, etc.) (100% of the 67 ba| SWCD
identified in the watershed, with average size of 1.4
acres) (cumulative)
50 100 150 ... acres pervious pavement (cumulative) Counties, municipalities,
contractors
6,667 13,333 20000 Y ¢<p E ( S E ]Jv P & ve ~ pupo { Counties, municipalities,
contractors




Area of impervious surfaces in new | PM PM A 2.8% or less annual increase in impervious cover in tt NLCD Percent Develope
development overall watershed (held to the predicted annual increg Impervious Surface
based on 2006-2011) dataset
Enrollment of land in conservation 15 2 2.5 Y S]u ¢ §Z adrneaye enrolled in CRP and CREP | NRCS
easements including CRP and CREP|
Number of new development 20% 40% 60% Y }( *pn ]JA]e]}v v }8Z E A 0}% u | Counties, municipalities
proposals using Conservation contain design elements from Conservation
Development design to protect naturg Development design, eg protection of open space
features.
Number and extent of municipal PM PM A Madison County adopts Flood Damage Prevention Municipalities
ordinances that support: stormwater, Ordinance and Riparian Buffer Ordinance
flood management, grae All municipalities engaged to inform about the
infrastructure, wetlands protection ordinances and green infrastructure, in-lieu fee
through in-lieu fee mitigation, and mitigation programs to encourage adoption
native landscaping.
Number of counties and municipalitie ... municipalities offer green infrastructure incentives | Counties, municipalities
implementing green infrastructure 2 4 6 such as flexible implementation of regulations, fee
incentives. Number of ordinance waivers, tax abatement, and streamlined developmen
changes to allow or encourage native| review process
landscaping. All municipalities allow and encourage native plants (
changes to weed control ordinances)
Number of acres wetland restored an{ PM PM A In-lieu fee mitigation program established, covering th HeartLands Conservanc

number of feet streambank restored
under in-lieu fee mitigation program

entire watershed
Critical Wetland and Critical Stream Areas prioritized
restoration under in-lieu fee program

US ACE

GRADE

Notes




Notes, continued




Goal 4: Support Healthy Fish and Wildlife Habitat

Existing Conditions

57,918 feet of riparian areas are currently in poor condition, per the aerial assessment results. Of this, 183,036 feet are CriticlrBgsarddhb miles Critical Logjam Areas ha
been identified.

Thousands of acres of wetlands have been lost since pre-settlement; the associated loss of ecosystem functions has been great since that time.

Watershed Impairment Reduction Targets and recommendations
100% Critical Riparian Areasestored

Majority of riparian areas in poor conditionrestored

100% Critical Logjam Areassessed

5% Critical Logjam aredsave logjams removed

100% Critical Wetlands Areasstored

Macrointertebrate & fish sampleshowing increased stream health
Programmatic changesegarding stream cleanup activities

Measurement Indicator Milestone Data source Achieved?

Short- Medium- | Long-

term (1- | term (10- | term (20+

10 years)| 20 years) | years)
Number and extent of Management ... feet of poor condition riparian areas ecologically NRCS, SWCD,
Measures (BMPs) implemented 19,131 38,263 57,394 restored, including 100% Critical Riparian Areas (cumulal contractors

240 481 721| Y  @vetlands restored, enhanced, or created (100% g
Critical Wetland Areas) (cumulative)
3,300 6,600 9,900/ Y ( 35 o}Pi u & u}A o +]5 + ~i9 }( 8Z

Macroinvertebrate sampling results PM PM A All lllinois RiverWatch samples indicate "Good", "Fair", ol lllinois RiverWatch,
(diversity and stream health indicators) "Excellent" Taxa Richness, EPT Taxa Richness, and MB| lllinois Natural
from RiverWatch volunteers and fish water quality scores History Survey
sample data collected by the lllinois No decrease in water quality indicated by lllinois Natural
Natural History Survey. History Survey fish sampling
Number of programs and participants for PM PM A Stream Cleanup Team (or similar program) established | Counties,
stream cleanup activities in the Over 20 participants annually municipalities, non-
watershed. profit organizations
GRADE




Notes
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Goal 5: Develop Organizational Frameworks to Implement Watershed Goals

Existing Conditions

There are several potential partners in the region dedicated to different aspects of water quality and stormwater management, including fedes| stgémneigencies, non-
profits, land trusts, and local governments.

Several potential partners have funding available for projects that would further the mission of more than one group.

Watershed Impairment Reduction Targets and recommendations
Continued supporfrom watershed partners and stakeholders, including funding.
Programmatic changeregarding local development ordinances, and open space protection.

Measurement Indicator Milestone Data source Achieved?
Short- Medium- | Long-term
term (1- | term (10- | (20+
10 years) | 20 years) | years)
Number of watershed partners adopt | PM PM A All watershed partners adopt and/or support (via a Counties,
and/or support (via a resolution) the resolution) the Upper Silver Creek Watershed-Based F municipalities,
Upper Silver Creek Watershed-Based e APu] v } uu v8_X Dpuv] 1% 0]8§ townships, other
Wov « ~Pu] v } LU v encouraged to adopt the Plan as a "guidance documel partners
Number and extent of municipal PM PM A Madison County adopts Flood Damage Prevention Municipalities
ordinances that support: stormwater, Ordinance and Riparian Buffer Ordinance
flood management, green All municipalities engaged to inform about the
infrastructure, wetlands protectionir{- ordinances and green infrastructure, in-lieu fee
lieu fee mitigation), native landscaping mitigation programs to encourage adoption
Number of new and redevelopment 20% 40% 60% Y }( ep ]JAJ*]}v v }83Z E A 0}%u \ HOAs, counties,
projects protecting sensitive natural contain design elements from Conservation Developm| communities,
areas/open space and creating design, eg protection of open space and creating HeartLands
naturalized stormwater systems. Area naturalized stormwater systems (green infrastructure) | Conservancy
land donated to a public 10% 20% 30% ... new development projects donate land to a public
agency/conservation organization for agency/conservation organization
long-term management. Number of 7330, 67% 100% ... new HOAs' bylaws include rules about managemen
HOAs with rules qbout management of and fees for natural areas
the natural areas in their bylaws. 17% 33% 50% Y A&]-S]vP K+ Z VP 5Z ]E Co A

about management and fees for natural areas

GRADE
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Notes
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Goal 6: Conduct Education and Outreach

Existing Conditions

The public engagement process for the watershed plan revealed a need for education on water quality and flooding for the general public.
Many landowners came to meetings requesting technical support and assistance with obtaining funding to implement BMPs on theinitzipdlitis also need access to
resources and funding to implement projects in city limits.

Watershed Impairment Reduction Targets and recommendations
Increase in number of people effectively reachég outreach efforts
Increase in resident/property owner participation watershed improvements

Measurement Indicator Milestone Data source Achieved?
Short- Medium- | Long-
term (1- term (10- | term (20+
10 years) | 20 years)| years)
Number of people reached by and PM PM A 300 people (3 times the ~100 people reached in the | Counties,
involved in outreach efforts related to Watershed Planning process) engaged in municipalities,
this Watershed-Based Plan. implementation/outreach activities annually. townships, NGRREC,
SWCD, other partners
Percent of county residents who knovi 25% 50% 75% Y }qurvey respondents (or all education session
which watershed they live in (survey) participants) in Madison County who can correctly
identify which watershed they live in on an annual
basis.
Percent of education/outreach sessio| 75% 85% 95% Y }J( cHEA C % ES] ]% VSe Z Q
attendees who rate presentations ang outreach session(s) or presentation(s) as good or
other activities and good or excellent. excellent.
Percent of education/outreach sessio| 25% 50% 75% Y }( *HEA C % ES] ]% vse AZ} ]
attendees who commit to action or to action or contact the county, SWCD, NGRREC, H
follow-up with a watershed partner. other partner to make improvements on their land.
Percent of schools that incorporate a| 10% 20% 30% Y }( * Z}}oe SZ § ]Jv oM § o0 ¢$ }| Schools, School

watershed-based project or learning
session.

watershed-related learning experience or project eaq
year.

Districts, Counties

GRADE
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Notes
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