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PROJECT INTRODUCTION 
  

The Clark County Soil and Water Conservation District (SWCD) successfully submitted 
an application in 2005 for a Nonpoint Source Section 319 grant from the Indiana Department of 
Environmental Management (IDEM) to develop a watershed management plan for the Silver 
Creek Watershed.  The Silver Creek Watershed Improvement Project began in January of 
2007.  The grant enabled the SWCD to conduct a diagnostic study and establish baseline data 
for water quality within the Silver Creek Watershed.  The baseline data will allow a diverse lo-
cal steering committee to develop a comprehensive watershed management plan that docu-
ments the current status of water quality, outlines a vision of the future, and will recommend a 
clear strategy for implementing watershed/water quality improvements.  The grant also pro-
vides the SWCD with a device to stimulate community awareness of water quality and lay a 
foundation of watershed ownership/investment in watershed improvements while laying the 
groundwork for full implementation of the recommendations and action items of the plan.                        
  
 A contributing factor that prompted the SWCD to take on this project was the fact that 
part of Silver Creek and one of its tributaries are on the IDEM 2006, 303 (d) list of impaired wa-
ters for nonpoint source pollutants.  Impaired waters are defined as those that do not meet fed-
eral or state water quality standards.  Impaired waters are discussed in greater detail on page 
36.  The SWCD believes all citizens of the watershed should be made aware of this problem 
and educated about ways to help eliminate this problem.  Steps toward this goal will be made 
during the project but will need to continue long after the plan is written.   That is why the plan 
is considered a living document intended as a guide to be used by citizens of the watershed to 
increase their understanding of water quality issues and help with implementation efforts.  

Mission Statement 
 

To protect and conserve the natural resources of Silver Creek 
Watershed through education, monitoring, and planning,  

thereby creating a healthy watershed. 
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Study Area 
 
The area covered by this plan is the Silver Creek Watershed.  A watershed is the total area of 
land that drains into a particular waterbody.  A Hydrologic Unit Code (HUC) is a unique numeri-
cal code created by the U. S. Geological Survey to indicate the size and location of a water-
shed within the United States.  The number is representative of the size of the basin.  Larger 
basins are represented by smaller numbers. Indiana is divided into 39 watersheds at the 8-digit 
level.  Each of these watersheds can also be divided into smaller subwatersheds which are 
represented by 10-digit numbers, and even smaller units with 12-digit numbers.  This project 
will be based on 10 and 12-digit HUC.  Silver Creek Watershed’s HUC is 0514010108 (Figure 
2).  It includes six 12-digit HUC watersheds: 051401010801 - Miller Fork, 051401010802 - 
Headwaters-Silver Creek, 051401010803 - Blue Lick Creek, 051401010804 - Sinking Fork, 
051401010805 - Pleasant Run-Silver Creek, 051401010806 - Jacobs Creek-Silver Creek 
(Table 2, page 15). 

 
Silver Creek Watershed is in southeastern Indiana (Figure 1) and is a part of the Ohio River 
basin.  Silver Creek Watershed drains from the four counties of Clark, Floyd, Scott, and Wash-
ington (Map 1).  The total area of the Silver Creek Watershed is 97,442.9 acres, or 152.25 
square miles.  Eighty-two percent of it lies in Clark County (Table 1 on page 10).  The Ohio 
River forms the southern boundary of the watershed and is also the state line between Indiana 
and Kentucky.  The Ohio River is the defining natural feature of the area.  Silver Creek also 
forms part of the county boundary between Clark and Floyd Counties.  The towns of Memphis 
and Henryville lie completely within the boundaries of the watershed, while only parts of 
Charlestown, Clarksville, Jeffersonville, New Albany, and Sellersburg are included. 

Figure 1: Location of 
Silver Creek  Watershed 

within the State  

Map 1: Location of Silver Creek Watershed within County Boundaries   
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County Total County 
Area 

Area of water-
shed in the 
county 

% of county 
within the wa-
tershed 

% of watershed in 
county 

Clark 240,000 Acres 80,847 Acres 33.7% 82.9% 
  

Floyd 94,720 Acres 13,860 Acres 14.6% 14.2% 

Scott 121,600 Acres 2,485 Acres 2% 2.6% 
  

Washington 328,320 Acres 256 Acres .2% .2% 

Table 1: County Breakdown of  Watershed 

Population Growth 
 
One of the main factors affecting the condition of Silver Creek is the increasing number of resi-
dents in Clark and Floyd Counties.  The history of area and land use issues are also related to 
the population growth.  Both Clark and Floyd Counties are considered bedroom communities 
for Louisville, Kentucky.  The population grew by 27.1% for Clark County and 27.3% for Floyd 
County during the last three decades of the 1900’s.  The population density for Clark and Floyd 
Counties are 270.9 and 486.5 people per square mile, respectively.  As population increases, 
so does the need for housing and services, which requires building new structures, increasing 
the impervious area, and causing more runoff.  Low impact development has not been em-
braced by this area of the state so the impervious footprint continues to grow.   
 
  

Chart 1:  Population of Clark and Floyd Counties 1900 through 2007 

Population of Clark and Floyd Counties

0

20,000

40,000

60,000

80,000

100,000

120,000

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2007

Year 

P
e

o
p

le Clark County

Floyd County



11 

 

 
 
 

AREA HISTORY 
The area that is now Clark and Floyd Counties was once occupied by prehistoric people.  Early 
cultures considered the area a prime hunting ground.  The rapids in the Ohio River, also help 
contribute to the settlement of the area.  Indians were enticed to camp along Silver Creek for 
two reasons, the clean and abundant water and the numerous beaver dams which made trap-
ping excellent.   
 
Clark County was organized in 1801.  In 1784, Clarksville became the first American settle-
ment in the Northwest Territory.  Jeffersonville has been the county seat since 1873.  Floyd 
County was organized in 1819, when New Albany became the county seat and the first incor-
porated town.   
 
There are two theories about how Silver Creek derived its name: 
1. In 1775 a band of roving Indians buried a keg of silver by the creek. 
2.  Early flat-boatmen, while on their way down the Ohio River, were heard to remark that yon-
der range of hills (knobs) is supposed to be rich in silver ore.  No paying quantities have ever 
been found. 
 
History of the Ohio Falls Cities and their Counties, written in 1882, states that “Silver Creek 
with its numerous branches, is the finest inland water of this region.” 
  
Mills 
Silver Creek furnishes sufficient water for running a mill for a portion of the year.  Although 
many mills operated along Silver Creek, one of the most famous mills was Blackiston Mill built 
in 1853.  It was built near the fourth dam on Silver Creek from its mouth.  The dam was made 
of slate and concrete and is still there today.  The mill operated as a saw and grist mill as well 
as a cement mill with a lime kiln.  The water mill used old fashioned 
burrs to grind grain and a sash saw to cut lumber.  In 1892, the mill 
was turned into a dance hall, and the Clark County side was turned 
into a park.  The mill has had many owners over the years, and 
in 1970 it was  closed completely.  The mill was destroyed by a 
flood in 1963 and was demolished around September 6, 1989.  
Pictures in the June 15, 1983 edition of the Louisville Times 
show people swimming in Silver Creek at the Blackiston Mill 
Dam.     

 
 

Description: Blackiston Mill Bridge over Silver Creek and 
Mill (fourth dam) Obtained from New Albany Floyd County 
Public Library 

Map2: Location of 
 Blackiston Mill 
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Tannery and Loop Island 
In New Albany’s east end at the confluence of Silver Creek and the Ohio River is a marshy 
land.  A small island is formed by the water of the creek, which makes a bend in the form of a  
loop before reaching the Ohio River, this area is referred to as Loop Island.  In the 1800’s this 
area was a dueling ground for Kentucky political leader Henry Clay.  It is documented by histo-
rians that Clay was wounded there in 1809.  The importance of this land to the watershed pro-
ject are the wetlands covering 47 acres of the property.  Loop Island became famous in the 
county because of its use as a wetland (lagoon) to help dilute chemical waste from the leather 
tanning process at the George Moser Leather Company from the early 1860’s through 2002.  
The company specialized in making leather used in saddles and related items.  During the last 
five years of operation it produced nearly 80 percent of the shoelaces used in the United 
States.  At its peak, the factory employed 75 workers and processed 1,500 cowhides a day 
using 180,000 gallons of water per day.  The lagoon was often called Blood Pond by residents 
of the area.  No animals were ever slaughtered at the tannery.  The red color of the pond was 
due to the ponds’ high nutrient content, which nourished red algae to grow.  The tanning proc-
ess at Moser Leather used vegetable products (different kinds of tree bark) instead of harsh 
chemicals, so the environmental hazards associated with other old tanneries were never a 
problem here. 
 
Until 1986, the wastewater treatment lagoons overflowed directly into Silver Creek.  The dis-
charge pipe was moved from Silver Creek to the Ohio River allowing a more complete usage 
of the lagoons for treatment by increasing the time in the lagoons.  All of these changes signifi-
cantly reduced the pollutant load on Silver Creek and allowed the tannery to meet IDEM and 
EPA  requirements.  The tannery also added $5,000 worth of aquatic plants to further enhance 
the treatment process, and the name of the area was changed to Loop Island Wetlands.    In 
2002 the tannery closed all operations.   
 
The next year the wetland area was opened as a nature preserve for the public by its current 
owner Al Goodman.  The towns of Jeffersonville, Clarksville, and New Albany have joined to-
gether to form the Ohio River Greenway Development Commission.  The mission of Ohio River 
Greenway is to provide a common linkage between these communities and provide a means 
for the public to utilize and enjoy this portion of the Ohio River.  The Ohio River Greenway pro-
ject is mentioned here because the trail will go through Loop Island Wetlands.  Hopefully, it will 
help educate the public to the benefits and beauty of a wetland.   
 
The 47 acres of Loop Island Wetlands serves as the last floodplain on Silver Creek, this allows 
further improvement in water quality of the creek during flood conditions since it moves through 
the wetlands downstream direction to Ohio River.  Water velocity is very slow since it spreads 
over the 47 acres, allowing sediment of the creek and river to settle during flood conditions.  
The wetlands gain soil deposited during these floods in the amount one-half to one inch depth 
per year.   
 

 
 
 
 
 
 
 
 

Map 3:  Loop Island Wetland Location at the 
Mouth of Silver Creek 
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TOPOGRAPHY 
 
The topography of the watershed is nearly level in the southern portion, gently to strongly 
sloping in the central and northern parts, and steep in the western portion.  Ohio River allu-
vium overlays the southern portion of the watershed.  Devonian black shale and limestone 
underlay the central portion with Devonian black and gray-green shale partially covered with 
Illinoian glacial till underlying the northern areas.  The western portion of the watershed is 
underlain by Mississippian sandstone, siltstone, and shale.  The highest point in the water-
shed is located in Clark State Forest in the northwestern part of the watershed.  The lowest 
point of the watershed is 380 feet above sea level at the mouth of Silver Creek. Due to the 
scale of the map that can be included in this report it is difficult to determine the specific ele-
vation of the area but one can get a general idea of the of the area’s relief.  
 

Map 4:  Topography 
Map of Silver Creek   

Watershed 

Lowest point 
380 ft. above sea level 

Highest point  
970 ft. above sea level 
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HYDROLOGY 
SILVER CREEK WATERSHED 

Creeks and 12-digit HUC (subwatersheds) 
 
Silver Creek drains the central part of Clark County and the eastern part of Floyd County.   
It forms in the rolling uplands in the northern part of the watershed and flows in a southerly di-
rection about 36.4 miles to its outlet in Floyd County where it empties into the Ohio River.  Sil-
ver Creek is bordered by valleys that range from a half mile to several miles wide.  It is sur-
rounded by gently sloping and nearly level terraces.  The bottomland areas are well drained to 
somewhat poorly drained or poorly drained and frequently flooded.  The major tributaries of 
Silver Creek are Sinking Fork and Pleasant Run from the east and Miller Fork, Caney Fork, 
and Blue Lick Creek from the west.  Muddy Fork also contributes to Silver Creek but was not 
considered in this study, because it is in another 10-digit HUC (05140101130).   Six 12- digit 
watersheds or subwatersheds make up the Silver Creek Watershed.  Table 2, Map 3, and Fig-
ure 2 on page 15 show the size of each subwatershed as well as the tributaries and their 
length.   
 
Silver Creek is navigable in Clark County from its junction with the Ohio River for 3.0 river 
miles.1  Although people do canoe in Silver Creek, there is no good public access.   

1 DNR Division of Water, www.in.gov/nrc/2393htm #c 
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Table 2:  Size of 12-digit Watersheds 

12-digit Subwatersheds within Silver Creek Watershed 

Name 12-digit HUC Acres 

Miller Fork 051401010801 11,963.30 

Headwaters - Silver Creek 051401010802 15,856.88 

Blue Lick Creek 051401010803 10,180.24 

Sinking Fork 051401010804 17,990.86 

Pleasant Run - Silver Creek 051401010805 22,278.74 

Jacobs Creek - Silver Creek 051401010806 19,172.50 

Map 5:  12-digit Watersheds and Streams of 
Silver Creek Watershed 

 
Length of Creeks  

 in Miles 
 

 1.  Roosting Run - 4.1 
 2.  Silver Creek - 36.4 
 3.  Grain Run - 11.1 
 4.  Clegg Creek - 6.3 
 5.  Lodge Creek - 9.8 
 6.  Blue Lick - 21.8 
 7.  Anson Creek - 2.9 
 8.  Sinking Fork - 19.5 
 9.  Unnamed Tributary - 2.0 
10. Pleasant Run - 8.4 
11. Camp Run - 3.6 
12. Plum Run - 3.1 
13. Uphill Run - 1.5 
14. Jacobs Creek - 7.6 
15. Slate Run - 4.5 
 

Total miles 142.6  
 

Figure 2:  Length of Creeks in 
Miles 

Color scheme will be used throughout this document. 
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Ecoregions and Climate 
 

An ecoregion is defined as an area with similar ecosystem functions based upon geology,  
physiography, vegetation, climate, soil, land use, wildlife, and hydrology.  The watershed is in  
Ecoregion 55, Eastern Corn Belt Plains, which is primarily a rolling till plain with local end mo-
raines.  A further division places the watershed in the Pre-Wisconsinian Drift Plains (55d) eco-
region and is differentiated from the surrounding ecoregions by its deeply-leached, acidic, pre-
Wisconsinian till and thin loess.  Widespread areas of nearly flat, very poorly-drained soils with 
fragipans are also distinctive.  Originally, beech forests and elm-ash swamp forests were domi-
nant.  Today, soybeans are common and are well adapted to spring wetness.  Corn, tobacco, 
and livestock farming also occurs.  Streams often have more sustained runoff and biotic diver-
sity than those of other ecoregions.  Stream chemistry and turbidity have been affected by 
these farming practices.2 

   
The climate is continental, humid, and temperate, with warm humid summers and moderately 
cold winters.  The median growing season in the region lasts 182 days, from the last frost in 
mid-April to the first fall frost in mid-October.  Monthly mean temperatures and precipitation 
values are shown in the Charts 2 and 3 below.  Precipitation is well distributed throughout the 
year, but is slightly greater in the spring and early summer.  
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2Ecoregions of Indiana and Ohio, http://wwwepa.gov/bioindicators/html/ecoregions.html 
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SOILS 
 
Soils are the building blocks of the watershed.  They help determine what happens in the wa-
tershed and are important to the success of any activities that occur in the watershed.   Soil is 
produced by the action of soil-forming processes on material deposited or accumulated 
through natural processes.  The characteristics of the soil at any given point are determined by 
(1) the physical and mineralogical composition of the parent material; (2) the climate under 
which soil material has accumulated and existed since accumulation; (3) the plant and animal 
life on and in the soil; (4) the relief, or lay of the land; and (5) the length of time the processes 
of soil development have been active.  
 
Parent material is disintegrated and partly weathered rock from which soil has formed.  Parent 
material influences the textural, chemical, and mineralogical properties of soils.  Parent mate-
rial in Clark and Floyd counties is variable, consisting of glacial till and outwash of Illinoian age; 
lacustrine deposits or lake bed material, Illinoian and Wisconsin age; residuum from limestone, 
sandstone, and shale; alluvium; and loess (windblown silt).  Ice from the Wisconsinan glacier 
did not reach Clark and Floyd Counties, but the glacier influenced the formation of lacustrine 
soils near the mouth of Silver Creek. 
 
There are 131 different soil types in the watershed.  Appendix I on page 114 gives a detailed 
description of each soil.  The huge number of soil types makes it difficult to assimilate the soil 
information; therefore, soil associations were examined as a general guide for managing the 
watershed.  Soil associations are useful to people who want a general idea of the soils in a soil 
survey area or who want to know the location of large tracts that are suitable for a certain kind 
of land use.  A soil association is a landscape that has a distinctive proportional pattern of 
soils.   It normally consists of one or more major soils and at least one minor soil, and is it is 
named for the major soils.  The soils in one association may occur in another,  but in a different 
pattern.  Map 4 and soil associations descriptions (Figure 3) on page 19 show the soil associa-
tions for the watershed.  
 
Other soil characteristics that were considered include soil wetness (referred to as hydric soils, 
which also a requirement used to determine wetlands) and the suitability of soils for septic sys-
tems. 
 
Wetlands are lands where water saturation is the dominant factor in determining the nature of 
soil development and the types of plant and animal communities.  The natural functions of wet-
lands make them an important element of every ecosystem and very important to a healthy 
watershed.  They provide habitat for fish and wildlife, water quality protection, erosion preven-
tion, flood storage, and recreation.  Their cleansing power provides natural pollution control.  
They filter and collect sediment from runoff water helping to prevent mud from clogging down-
stream areas.  Wetlands help slow water flows, reducing downstream soil erosion.  The three 
essential characteristics of wetlands are hydrophytic vegetation, hydric soils, and wetland hy-
drology. 3  Criteria for all of the characteristics must be met for areas to be identified as wet-
lands.  Hydric soils are defined by the National Technical Committee for Hydric Soils as soils 
that formed under conditions of saturation, flooding, or ponding long enough during the grow-
ing season to develop anaerobic conditions in the upper part.4  The 2008 Natural Resources 
Conservation Service (NRCS) National Hydric Soils List by State lists four hydric soils found in 
the watershed.  All four of the soils are found in Clark County, totaling 1,533.1 acres or 1.5 per-

3 Cowardin and others, 1979; U.S. Army Corps of Engineers, 1987; National Research Council, 1995; Tiner, 1985 
4 Federal Register, 1994 
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cent of the total watershed.  Hydric soils that have been converted to other uses should be ca-
pable of being restored to wetlands; which may be important to the improvement of water qual-
ity in the Silver Creek Watershed in the future.  Map 5 on page 20 shows the wetlands in the 
watershed based on the 1992 National Wetland Inventory. 
 
The ratings for septic tank absorption fields (Appendix I, page 114) are based on the soil prop-
erties that affect absorption of the effluent, construction and maintenance of the system, and 
public health.  The ratings for all soils in the watershed are either somewhat limited or very lim-
ited for septic system suitability.  A somewhat limited rating indicates that the soil has features 
that are moderately favorable for the specific use.  Limitations can be overcome or minimized 
by special planning, design, or installation.  Fair performance and moderate maintenance can 
be expected.  The very limited rating indicates that the soil has one or more features that are 
unfavorable for the specific use.  The limitations generally cannot be overcome without major 
soil reclamation, special design, or expensive installation procedures.  Poor performance and 
high maintenance can be expected.  Eighty percent of the soils in the watershed are rated very 
limited for septic system suitability and 19 percent are somewhat limited. 
 
In 2001, when the soil survey for Clark and Floyd Counties was updated, a new soil complex 
called urban soils was created.   Twenty-one percent of the watershed is made up of a combi-
nation of urban soils (Ueda, UneC, UngB, UnkB, UnpA, UnrD, and UnsB).  The soil complex 
map units for urban soils are designed for areas in which urban land and soils have been dras-
tically altered by man and are intermixed together.  Urban soils are areas that are covered by 
paved or graveled roads, parking lots and walkways, residential and commercial buildings, and 
cemetery structures. 
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Figure 3:  Soil Associations Descriptions 
 

 IN082 - Wakeland-Haymond-Wilbur: These soils con-
sist of very deep, somewhat poorly drained to well drained soils 
that formed in silty alluvium.  They are on flood plains and flood-
plain steps.  Slopes range from 0 to 3 percent. 

 
IN084 - Cobbsfork-Avonburg-Rossmoyne: Deep, 

somewhat poorly drained and moderately well drained, nearly 
level and gently sloping soils that have a medium-textured to 
moderately fine textured subsoil; formed in loess and glacial till 
on uplands. 

 
IN085 - Cincinnati-Rossmoyne-Hickory:  Deep, nearly 

level to steep, well drained and moderately well drained, me-
dium, textured soils formed in loess and in the underlying silty 
glacial drift or glacial till; on upland side slopes and ridge tops. 

 
IN 103 - Zanesville-Wellston-Gilpin: Moderately deep 

and deep, well drained and moderately well drained, gently slop-
ing to steep soils that have a medium textured subsoil; over 
sandstone, siltstone, and shale on uplands.  These soils are on 
ridgetops and upper side slopes.  Slopes range from 0 to 70 
percent.  

 
IN108 - Cincinnati-Trappist-Jennings: Deep and 

moderately deep, well-drained, gently sloping to strongly sloping 
soils that have a medium-textured to fine-textured subsoil; over 
shale on uplands.  They are on summits, shoulders, backslopes, 
ridgetops, and benches of dissected till plains considered to be 
formed during the Illinoian stage.  Slopes range from 2 to 60 
percent. 

 
IN112 Crider-Baxter-Bedford:  Deep, well drained 

soils on uplands.  Slopes range from 0 to 60 percent.  Limestone 
is the main rock in the formation of these soils.  
 

IN 114 Wheeling-Elkinsville-Vincennes:  These soils 
are all found on stream terraces, very deep.  Wheeling 

and Elkinsville are well drained, while Vincennes is poorly 
drained.  Slopes are dominantly 0 to 8 percent but range up to 
55 percent.  Native vegetation found in these soils was chiefly 
hardwoods. 

  

Map 6:  Soil Associations 

Soil Associations 
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Map 7: 

Wetlands in Watershed 
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Land Use 
(Narrative refers to the whole county.  Map 6 is only Silver Creek Watershed.) 

The land in Clark and Floyd Counties is primarily used as farmland or for urban development.  
The primary farm enterprises are cash grain crops and the production of livestock.  Corn, soy-
beans, and winter wheat are the main cash grain crops.  Tobacco and other specialty crops 
are also grown.  Hogs and beef cattle are the main livestock raised, and there are a few dairy, 
poultry, sheep, and goat operations in the counties.  Woodland makes up a large part of the 
area and offers a high potential to wood-using industries. 
 
In Clark County approximately 30 percent of the county is cropland, 10 percent is pasture, and 
37 percent is woodland.  In Floyd County the breakdown is about 19.5 percent in cropland, 6.8 
percent is pasture, and 6.0 percent is woodland.  The rest of the land use in both counties is 
urban and industrial.  The areas around cities and towns have been annexed, and the land use 
is rapidly being changed.  Some areas lend themselves to urban development with few limita-
tions, but other areas have so many limitations that nonfarm uses are questionable.5 
  

5 Soil Survey of Clark County, Indiana, 2007 

Map 8:  Land Use Map 
by 12-digit subwater-
sheds (USFWS Gap 
1992, Revised 1999) 
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Table 3:  Land Use by Subwatershed 
(Reference USFWS Gap 1992, Revised 1999) 

* 3.33 Acres in the Blue Lick Subwatershed were not included because of insufficient data.  If they had been included, totals would equal 
100%.  

12 digit 
HUC 

Sub-watershed 
Name 

Ag Pas-
ture 

Ag Row 
Crops 

Forest/ 
Wood-
land 

Shrub- 
land 

Open 
Water 

Urban 
Impervi-

ous 

Urban 
High 

Density 

Urban Low 
Density 

Total acres 
for sub-

watershed 

05140 
101801 

Miller      
Fork 

1,711.16 2,345.41 7,336.88 130.2 53.22 151.89 38.11 196.43 11,963.30 

05140 
1010802 

Headwaters -
Silver Creek 

 
2,564.18 3,346.99 9,532.28 216.1 10.5 107.82 5.92 73.09 15,856.88 

05140 
1010803 

Blue Lick 1,311.64 2,152.55 6,410.27 82.43 39.27 150.41 0 30.34 10,176.91* 

05140 
1010804 

Sinking Fork 4,402.61 6,272.55 6,522.74 228.27 86.79 266.82 20.57 191.32 17,99167 

05140 
1010805 

Pleasant Run -  
Silver Creek 

7,685.37 7,087.62 3,810.78 492.32 30.94 1,171.62 262.81 1,737.28 22,278.74 

05140 
1010806 

Jacobs Creek - 
Silver Creek 

5,105.51 3,849.07 4,929.27 355.28 46.85 934.88 585.21 3,366.10 19,172.17 

Total 
Acres 

for  
Water-

shed  

 22,780.47 25,054.19 38,542.22 1,504.60 267.57 2,783.44 912.62 5,594.56 97,439.67* 

% of 
Water-

shed 
 23.38% 25.71% 39.55% 1.54% 0.27% 2.85% 0.94% 5.74% 99.99%* 
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Agriculture  
 
Land use, which may have been typically agricultural in the past, has given way to urbanization 
in the last few years.  With the increase in population, the number of farms and the acres of 
farmland have decreased. (Charts 4 and 5 document this trend.)   
 

2002 Census Information 
      Clark County   Floyd County 
Number of Farms           638                               299 
Land in Acres                   100,602                                    24,048 
Average size in Acres                 158                                           80 
Median size in Acres                                             78                                           54 
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Chart 4:  Number of Farms in Clark and Floyd Counties 1910 - 2002 

Chart 5:  Acres of Farmland in Clark and Floyd Counties 1900 - 2002 
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Managed Lands 
 
Managed lands are natural and recreation areas which are owned or managed by federal 
agencies, state agencies, local agencies, nonprofits organizations, or conservation easements.   
 
Clark State Forest is the oldest state forest in Indiana.  It was established in 1903.  The origi-
nal appropriation purchased a two-thousand-acre tract during the administration of Governor 
Winfield Durbin.  It was used as an experimental forest, early in the development of forestry 
into a science and profession.  The forest now consists of 24,434.01 acres.  Approximately 
10,000 acres of the forest is contained within the Silver Creek Watershed boundaries. 
 
Lapping Memorial Park is a town park located in Clarksville.  The park is 332 acres and fea-
tures play grounds, softball fields, a golf course, tennis courts, basketball courts, volley ball 
space, horseshoe pits, amphitheater, lodge, shelter house, and three hiking trails immersed in 
a thick wooded area.  The western part of the park runs along the banks of Silver Creek.  
About one third of the park is left in its “natural” state.  The park is a jewel in the most urban-
ized area of the watershed. 
 
 

Map 9:  Managed Lands in Silver Creek 
 Watershed 
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Native Vegetation 
 
The native vegetation of the area is mainly deciduous, mixed hardwoods.  Differences in natu-
ral soil drainage and minor variation in the parent material affected the composition of the for-
est species.  Common trees on well drained soils were yellow-poplar, white oak, red oak, hick-
ory, elm, and sugar maple.   Wet soils supported primarily sweetgum, pin 
oak, beech, and soft maple.6 

Endangered Species 
 
According to the Natural Resources Conservation Service and U. S. Fish and Wildlife Service 
(Bloomington Field Office), the following endangered species where reported in the Silver 
Creek Watershed.  Indiana classifies any species whose prospects for survival or recruitment 
within the state are in immediate jeopardy or are in danger of disappearing from the state as 
endangered.    

 
 

 

Common name Scientific name Habitat 

Barn Owl Tyto alba Open country, forest edges and clearings, 
cultivated areas, and cities. 

Black-crowned Night 
Heron 

Nycticoray nycticorax Marshes, swamps, and wooded streams. 

Cabbage Butterfly Pieris rapae     Gardens, agricultural and abandoned 
fields, cities, plains, foothills, wandering 
virtually everywhere except where the 
most extreme climatic conditions exist. 

Cave Isopod Caecidotea teresae Caves 

Gray Bat Myotis grisescens   Areas near rivers and streams.  Roosts in 
caves, often containing much water. 

Indiana Bat Myotis sodalis Wooded or semi-wooded areas along 
streams in summer.  Hibernates in cold 
caves in winter. 

Kirtland’s Snake Clonophis Kirtlandii     Vicinity of marshy meadows, woodland 
ponds, and open swamplands. 

Southeastern Crowned 
Snake 

Tantilla coronata Pine flatwoods, oak-hickory forests, where 
soil is moist. 

Table 4:  Endangered Animal Species of Silver Creek Watershed according to the  
Natural Resources Conservation Service and U. S. Fish and Wildlife Service. 

6 Nickell, Allan, Soil Survey of Clark and Floyd Counties,  
Indiana, 1974 
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Common Name Scientific Name Habitat 

Appalachian quillwort Isoetes engelmannii    Emergent or in shallow water of 
lakes, ponds, streams, and ditches. 

Bluntleaf Spurge Euphorbia obtusata Low woods, thickets, fallow fields, 
sandy ground, gravel bars. 

Hall’s Bulrush  Scirpus hallii   Narrow habitat tolerance-found on 
bare, moist, sandy shores of ponds 
where water levels fluctuate. 

Schreber Aster Eurhbia schreberi   Found in damp to mesic deciduous 
mixed woods, most often those with 
maple, elm, or oak as well as in 
thickets and shaded roadbanks. 

Small Swollen Bladderwort Utricularia radiate   Inhabits aquatic environments such 
as lakes, ditches, and swamps from 
shallow to deep waters at low alti-
tudes. 
 

Squarrose Goldenrod Solidago aquarrosa   Rocky upland woods, thickets, and 
clearings. 
 

Wild Peavine  Lathyrus ochroleucus   Open woods, thickets, and clear-
ings. 

Table 5:  Endangered Plants of the Silver Creek Watershed according to the 
 Natural Resources Conservation Service 

Bluntleaf Spurge Hall’s Bulrush 

Appalachian quillwort 
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Water Companies Serving the Watershed 
 
The water companies serving the area are Indiana-American Water Company, Silver Creek 
Water, Sellersburg Water, Watson Water, and Rural Membership Water Corporation of Clark 
County.  The supply consists of deep wells from the Babb and Hertzach well field located in 
Jeffersonville.  The water is filtered for iron and manganese removal.  Current daily pumping 
capacity is 26 MGD (million gallon per day), and the current daily average demand is 18 
MGD.7   Rural or city water is available to all resdeints of both Clark and Floyd Counties.   
 
Using the Water Well Web Viewer on the Indiana Department of Natural Resources Web Site, 
65 wells were found throughout the watershed.  Date of completion for these wells ranges from 
1960 through 1988.  Without contacting each individual owner, it is impossible to know if they 
are being used today.  Most were completed before rural water was available in the area.    
     

Transportation of goods   
 
The area has long been considered a great area for commerce due to its ability to move prod-
ucts.  It is rated as having one of the best interstate highway systems in the country.   Excellent 
rail service exists throughout the area as well as excellent commercial and general aviation 
services.  The Ohio River provides barge transportation with full service stevedoring facilities.       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7One Southern Indiana Chamber & Economic Development, www.lsi.org/utilities_water.asp 



28 

 

PART II 
 

INVESTIGATION  
OF  

WATER QUALITY ISSUES 
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 Building Partnerships 
(First step in the watershed planning process) 

 
The purpose of this project is to develop a watershed plan using the watershed approach to 
build a flexible framework for managing water resource quality and quantity for the Silver Creek 
Watershed.  “Watershed plans are a means to resolve and prevent water quality problems that 
result from both point source and nonpoint source problems.  Watershed plans are intended 
both to provide an analytic framework to restore water quality in impaired waters and to protect 
water quality in other waters adversely affected or threatened by point source and nonpoint 
source pollution.”8  This approach includes stakeholder involvement and management actions 
supported by sound science and appropriate technology.   
 
The first step to achieving a viable plan is to involve a mix of individuals who represent differ-
ent aspects of the watershed.  To help recruit steering committee members individual invita-
tions were mailed to a list of stakeholders developed by the Clark County SWCD to attend an 
initial meeting in May of 2007.  At that meeting, it was decided to hold a public meeting on  
June 14, 2007.  Citizens were encouraged to attend this public meeting through press releases 
in the local newspapers and newsletters published by the SWCD.  The purpose of the public 
meeting was to introduce the project, solicit members for a steering committee, and to provide 
a forum for residents to express concerns.   A questionnaire was developed asking for indi-
viduals to list their top three concerns for Silver Creek Watershed.  The backside of the ques-
tionnaire gave the individuals an opportunity to volunteer for the cause.  The same question-
naire was used at the county fair and outreach activities throughout 2007.     
 
A successful plan is reliant upon a cohesive steering committee.  The steering committee must 
have a foundation of common knowledge, determine the scope of each concern, decide if ad-
ditional information is needed, and help gather and interpret data and reports to make informed 
decisions.  They are also responsible for ensuring local values are taken into account during 
plan development, carrying out planning activities, and coordinating plan implementation.  The 
first steering committee meeting was held June 21, 2007.  Within a short period of time, the 
group came together as a team, learning to rely upon each other’s assets to complete their 
task.  The members represent diverse interests and backgrounds within the watershed and 
include government officials, educators, farmers, scientists, industry professionals, and con-
cerned citizens.  Appendix II (page136) shows the stakeholder list as well as the list of  dedi-
cated steering committee members.  
 
The public concerns gathered during the June public meeting as well as the ones gathered 
during the Clark County Fair and other outreach activities are listed on page 31.  This list con-
tains all the local concerns, perceived and real, within the watershed.  After an extended period 
of discussion, the steering committee decided to remove concern number 3 Water Quality.  
The reasoning for this decision was based on the fact that the Silver Creek Watershed Im-
provement Project would not have been initiated if the water quality was not impaired.  They 
concluded that the other items listed are sources (stressors) that  are causing the water quality 
issues.  The next step was to combine similar items and then prioritize that list.  The finalized 
list entitled Prioritized Concerns (page 31) is the list the committee used to start development 
of the plan. 

8 Handbook for Developing Watershed Plans to Restore and Protect Our Waters United States 
Environmental Protection Agency, Office of Water, Nonpoint Source Control Branch, Washington, DC, 
EPA 841-B-08-002, March 2008 
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As a part of the watershed process, it is vital  to determine if the public’s concerns are legitimate 
or perceived  problems in the Silver Creek Watershed.  For the steering committee to function in 
a logical progression, clarification of definitions was critical.   
 
Cause/Source:  what makes things happen .  Causes may include specific pollutants, changes 
in land use, hydrologic changes, and other factors.  Sources may be an activity without a spe-
cific location (dog walking), or they may be associated with a material or structure (impervious 
area), or they could be actions associated with a business or enterprise (poor sediment control 
in a subdivision). 
 
Concern:  the things you are worried about. 
 
Problems:  Concerns that have been validated or identified based on information gathered dur-
ing the planning process. 
 
Stressor is defined by EPA as any physical, chemical, or biological entity or phenomenon that 
can induce an adverse effect [on aquatic systems] either directly or as on step in a chain of cau-
sation.  Things that are affecting the environment negatively. 
 
 
A stressor worksheet (page 32) was completed which gave the committee direction for starting 
the exploration and examination of the sources.  The worksheet was refered to throughout the 
planning process to be sure all sources were studied.  As the committee was completing this 
task, it became apparent that not all sources were identified by the people who responded to 
our questionnaire.  The committee determined that there were some possible sources that had 
not been expressed as concerns by the public and that they also needed to be added as 
sources to be explored.  This worksheet  went through several revisions and much discussion 
before the committee was satisfied, it was probably one of the most useful tools, once it was 
completed, to help the steering committee keep focused on the watershed. 
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Public Concerns 
Gathered at the public meeting on June 14, 2007 and during the  

Clark County Fair and other outreach activities during 2007 
 

           1.  Bank Stabilization 
 

           2.  Flooding 
 
           3.  Water Quality 
 
           4.  Reduction of point and nonpoint source pollution by holding permit holders accountable 
 
           5.  Educate landowners 
 
           6.  Preservation of riparian corridor habitat including bank stabilization 
 
           7.  No loss of wetlands due to filling for development 
 
           8.  Urban Expansion/Development 

Impervious area 
Variety of problems created – runoff, pet waste, etc. 

 
           9.  Livestock exclusion from creek 

 
         10.  Henryville Septic Systems 
 

PRIORITIZED CONCERNS  
(The number in parentheses refers to the public concern listed above.)  

 
          1.  Identify point source and nonpoint source issues 

 Septic systems (10) 
 Livestock exclusion (9) 
      Holding permit holders accountable (4) 

 
          2.  Development 

 Impervious area (8) 
 Loss of wetlands (7) 
 Problems created – runoff, pet waste, etc. (8) 
 Preservation of riparian area (6) 
 

          3.  Flooding* (2) 
 

          4.  Bank Stabilization* (1) 
 
          5.  Education of land owners* (5) 
 
 
 * Concerns 3,4,and 5 were rated equal in the prioritization. 
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Public Concern 
Possible Cause/Source 

Stressor/Pollutant What data/info can be used to 
verify or determine magnitude of 
the source? 

Septic Systems (1)* 
 
Livestock and manure management (1) 
 
Sewer Overflows (both CSOs & SSOs) 

E. coli 

Health Department –permits and 
condemned systems 
  
Where is the livestock? 
 
IDEM reports 
 
Water Quality Data 

Bank Stabilization (1) 
 
Development (2) 
 
Flooding (3) 
 
Ag Runoff 
 

 
 
 
 

Sediment 

Visual from committee 
 
Input from public 
  
Rule 5 and Rule 13 enforcement 
  
Loss of wetlands 
  
Habitat Evaluation 
 
Water Quality Data 

Increased Urban Areas (2) 
 
Excess runoff (2) 

  
Nonpoint source pollution 

(oil, grease, runoff) 

Increase of impervious area 
  
# of building permits 
 
Water Quality Data 

Over-fertilization of lawns (2) 
 
Septic Systems (1) 
 
Small animals as well as traditional and 
nontraditional livestock (1) 
 
Runoff from agricultural lands 
(cropland and pasture)  
 

 
 
 
 
 

High nutrient content 

 
Water Quality Data 
 
# of building permits 
 
 

Construction (2) 
 
New Development (2) 
 
Zoning Plans (2) 
 
  
 

 
 
 
Encroachment (for both riparian 

buffers and wetlands) 

Water Quality Data 
  
# of Building Permits 
  
SWCD Tracking Sheets 
 
Visual 

Flooding (3) 
 
Agriculture (both livestock and grain 
operations) (4) 
 
   
 

 
 

Erosion 

Visual 
  
# of non-compliance letters sent to 
developers 
 
Water Quality Data 

Table 6:  Stressor Worksheet 

 

*Number in parentheses refers to the prioritized concerns at the bottom of page 31.   
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 Previous Studies Done on Silver Creek Watershed 
 

1972 Preliminary Investigation Report for Public Law 566 
 (Watershed Protection and Flood Prevention Act) 

 
The driving force for this report was flooding.  Research indicates the process for the prelimi-
nary investigation report began in 1964 and continued through 1977, with the report being pub-
lished in 1972.  No official document stating why the project was abandoned has been located 
but from all indications lack, of funding and a decline in public interest killed the project.   Some 
flooding still exists in the area and probably always will due to natural topography and the prox-
imity to the Ohio River.   Silver Creek saw some minor flooding in 2007, and again in March of 
2008.  US Highway 31 was closed for two days due to high water during the 2008 flood.  
Sellersburg has received a grant to study the stormwater drainage problems in that area (this 
would be were Muddy Fork empties into Silver Creek). 
 
The reasons listed for the problems in Clark County at that time are some of the same experi-
enced today:  (1) rapid population growth due to the proximity to Louisville and (2) the exis-
tence of I-65 and US 31 (both of which cross the watershed from north to south).   
 
The complete report can be viewed at the Clark County Soil and Water Conservation District 
office or at the Jeffersonville Public Library in the Indiana Room. 
 

Watershed Restoration Action Strategy for the  
Silver-Little Kentucky Watershed, Released in 2002 

 
This strategy broadly covers the entire watershed (8-digit HUC 05140101); therefore, it is in-
tended to be an overall strategy and does not dictate management and activities at the stream 
site or segment level.  The overall goal and purpose of Part 1 of the document is to provide a 
reference point and map to assist local citizens with improving water quality, and Part 2 is to  
address the major water quality concerns and recommended management strategies.  This 
document provided useful background information for the Silver Creek Watershed Plan.  The 
complete report can be viewed on line at www.in.gov/idem/progams/water/
wsp/05140101part1.pdf or www.in.gov/idem/programs/water/wsp/05140101part2.pdf. 
 

Silver Creek Flood Plain Information 
Prepared by U.S. Army Corps of Engineers 

November 1973 
 

This report was prepared in 1973 by the U.S. Army Corps of Engineers at the request of the 
Clark County Board of Commissioners, the city of Jeffersonville, and the Towns of Clarksville 
and Sellersburg.  It was done because a knowledge of past floods and flood hazards is impor-
tant in land use planning and for management decisions concerning flood plain utilization.  The 
report includes a history of flooding in Clark County and identifies those areas subject to possi-
ble future floods.  The report does not provide solutions to the flood problems; however, it does 
furnish a suitable basis for the adoption of land use controls to guide flood plain development, 
there by preventing intensification of the loss problems.  The report includes a tributary of  
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Silver Creek - Muddy Fork.  Muddy Fork was not included in this project although some flood 
control measures have been installed on Muddy Fork.   
 
The only stream gage on Silver Creek  has been maintained by the U.S. Geological Survey  
approximately 12.2 miles above the mouth since October 1954. (Still the only stream gage on 
Silver Creek.)  There are three low-flow dams which have negligible effect during high stages. 
 
Major floods on Silver Creek usually occur during the winter and spring months.  Floods on Sil-
ver Creek are caused by runoff from general, intense rainfall.  They can occur during all sea-
sons of the year.  Flood stages rise from normal flow levels to flood peak levels in about one 
day with moderately  high velocities in the channel.  The stream remains out of its bank for 24 
to 48 hours after the end of the rainfall.   Silver Creek is subject to backwater flows from the 
Ohio River, and when high stages occur on both streams, the height and duration of Silver 
Creek flooding is greatly increased.   
 
Floods causing damage occur frequently in the Silver Creek Basin.  Between 1954 and 1973 a 
gage height of 16 feet had been exceeded 16 times.   Overbank flooding begins at a stage of 
10.0 feet at the gage.  The flood of record for Silver Creek occurred on January 22, 1959, with 
a reading of 30.89 on the Sellersburg gage.  Other large floods occurred in 1960, 1961, and 
1964, with elevations of 29.10, 28.17, and 30.40 respectively. 
 
A copy of the report is located in the New Albany-Floyd County Public Library, Indiana Room.  
It does not circulate.   
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Water Quality  
Background Information and Monitoring Data 

 
Section 303(d) of the Clean Water Act requires states to identify waters, through their 305(b) 
water quality assessment, that do not or are not expected to meet applicable water quality 
standards with federal technology based standards alone.  States are also required to develop 
a priority ranking for these waters taking into account the severity of the pollution and the des-
ignated uses of the waters.  Once this listing and ranking of impaired waters is completed, the 
states are required to develop Total Maximum Daily Loads (TMDL).  A TMDL is the amount of 
load of a specific pollutant that a waterbody can assimilate and still meet water quality stan-
dards.  The load is allocated among the current pollutant sources (point, nonpoint and back-
ground sources), a margin of safety, and sometimes future growth. 
 
The TMDL approach is an integrated point and nonpoint source pollution control.  Under the 
TMDL approach, waterbodies that do not meet water quality standards are identified.  States 
establish priorities for action and then determine reductions in pollutant loads or other actions 
needed to meet water quality goals.  The approach is flexible and promotes a watershed ap-
proach driven by local needs and directed by the State’s list of priority waterbodies.  The over-
all goal in developing the TMDL is to establish the management actions on point and nonpoint 
sources of pollution necessary for a waterbody to meet water quality standards.  The IDEM 
Office of Water Quality has organized its work around a five-year rotating basin schedule.  The 
schedule for implementing the TMDL Strategy is proposed to follow this rotating basin plan to 
the extent possible. 
2006 Listings 
A tributary of Silver Creek is listed on Impaired 
Waters for 2006.  It is unnamed tributary 
(INN01EB_T1033) 1.9 miles long and impaired 
for biotic communities.  Silver Creek 
(IINN01EH_ T1003) itself is listed on the im-
paired list for 4.35 miles at its end for Mercury 
and PCBs for fish consumption.  The tributary 
is on List 5A and the main stream is on List 5B 
(lists explained on next below).  
 
Impairment Category 5 was defined by IDEM 
as follows: (IDEM, 2006). 
 Category 5 – The water quality stan-
dard is not attained.  Waterbodies may be 
listed in both 5A and 5B depending on the pa-
rameters causing the impairment.   
 Category 5A – The waterbodies are 
impaired or threatened for one or more desig-
nated uses by a pollutant(s) and require a 
TMDL.  This category constitutes the Section 
303(d) list of waters impaired or threatened by 
a pollutant(s) for which one or more TMDLs 
are needed.  A waterbody should be listed in 
this category if it is determined in accordance 
with the state’s assessment and listing meth-
odology that a pollutant has caused, is sus- 

Map 10:  Impaired Waters of Silver Creek 2006 
Waters of Silver Creek 
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suspected of causing, or is projected to cause impairment.  Where more than one pollutant is 
associated with the impairment of a single waterbody, the waterbody will remain in Category 5 
until TMDLs for all pollutants have been completed and approved by U.S. EPA. 
 Category 5B and 5C -   The 5 B list identifies waters that do not meet Fish Consump-
tion Designated Use, and 5C identifies waters for which TMDLs are scheduled to be developed 
for the next listing cycle.  No Silver Creek sites are on the 5C list at this time.   
 
Fish consumption advisories are discussed in Appendix VI, page 168.   
 
  The current  project was based on 2006 listings, but the 2008 Impaired Waters was released 
during the project which indicates that there are additional problems in the watershed. 

Table 7:  Impaired Waters List 2008 for Silver Creek 

12-digit HUC Assessment unit ID Assessment Unit Name Cause of Impairment Category
051401010801 INN01E4_01 Miller Fork E.Coli 5A

051401010805 INN01E6_T1001
Silver Creek        
Unnamed Tributary Impaired Biotic Communties 5A

051401010804 INN01E8_00 Sugar Run E.Coli 5A
051401010804 INN01E8_00 Sugar Run Impaired Biotic Communties 5A
051401010805 INN01EB_01 Silver Creek      E.Coli 5A
051401010805 INN01EB_01 Silver Creek Impaired Biotic Communties 5A

051401010805 INN01EB_T1001
Silver Creek      
Unnamed Tributary Impaired Biotic Communties 5A

051401010806 INN01EH_T1003 Silver Creek Mercury in Fish Tissue 5B
051401010806 INN01EH_T1003 Silver Creek PCBs in Fish Tissue 5B

Map 11:  Impaired 
Waters of Silver 

Creek 2008 
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Previous Testing Results done by IDEM 
 
Five sites along Silver Creek have been sampled by IDEM for E. coli bacteria.  One site was 
sampled in 2000 and four were sampled in 2005.  The data collected at all five indicated ele-
vated levels of E. coli.  IDEM attributed elevated pathogens to nonpoint sources or unknown 
sources.   
 
Dissolved oxygen was sampled at 14 sites in Silver Creek.  Of those samples, one was col-
lected in 1996, five were collected in 2000, four were collected in 2001, and four were collected 
in 2005.  Five of those sites had levels at or below 4 ppm.9 
 
Total phosphorus was measured at eleven sites.  Three of the samples were collected in 2000 
and four each in 2001 and 2005.  The site at the Henryville treatment plant outfall was listed as 
impaired for phosphorus at 3.00 mg/L.10 
 
Miller Fork is a tributary of Silver Creek that flows through the town of Henryville and is the re-
ceiving stream for the Henryville Wastewater Treatment Plant final effluent.  A low dissolved 
oxygen concentration below the state stream standard was discovered in Miller Fork down-
stream of the Henryville plant on May 24, 2000, during the Watershed Monitoring Program 
probabilistic sampling for the Ohio River Basin.  A follow-up Source ID study was conducted on 
August 28-29, 2001, to determine the source(s) causing the low dissolved oxygen condition.  
Findings of this study indicated that the Henryville WWTP final effluent was discharging outside 
of  their controlled NPDES permitted stream dilution, which was most likely causing low dis-
solved oxygen concentration in Miller Fork downstream of the final effluent discharge.11 
 

9 Quality Assurance Project Plan prepared by Fuller, Mossbarger, Scott, and May Engineers, Inc. 2007 
10 Quality Assurance Project Plan prepared by Fuller, Mossbarger, Scott, and May Engineers, Inc. 2007 
11 Beckman T. 2004. Miller Fork Source Identification Water Quality Study 2001.  Indiana Department of Envi-
ronmental Management, Office of Water Quality, Assessment Branch, Surveys Section, Indianapolis, Indiana 
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Current Project Sampling and Sites 
 
Ten monitoring sites were selected by a targeted sampling design in order to meet the monitor-
ing goals of this project, which are as follows: 
1. Support development of the Silver Creek Watershed Plan. 
2. Evaluate current conditions in waters on the 303(d) List. 
3. Identify sources and causes of impairments. 
4. Address data gaps. 
 
The monitoring program started on September 26, 2007, and continued monthly until August 
27, 2008.  The only exception to the monthly monitoring was during March of 2008, when the 
sampling was postponed a week due to flooding in the area.  Therefore, sampling was done on 
the 2nd and 30th of April 2008. 
 
Sites are located in reaches identified as impaired for biological uses, reaches with known or 
suspected pollution sources and recently sampled by IDEM or other entities to address data 
gaps. The chart on page 41 provides more detail about the sampling sites, and the map on 
page 42 shows the site locations.  Pictures of each site are shown in Appendix V on page 163. 
 
Grab samples were analyzed for : Total Kjeldahl Nitrogen (TKN), Total Ammonia (NH3+NH4), 
Total Phosphorus (TP), Total Solids (TS), Total Dissolved Solids (TDS), Total Suspended Sol-
ids (TSS), Nitrite-Nitrogen (NO2), Nitrate-Nitrogen (NO3) and E. coli.   
 
Field parameters collected during each sample event were: pH, Dissolved Oxygen (DO), Tem-
perature (T), Specific Conductivity (SC), and Flow.   
 
Benthic macroinvertebrate data was collected 2 times at all 10 sites.  The first collection was 
done on  September 10 and 18, 2008, and the second collection is scheduled.  During the first 
collection, site 10 was dry so no macro data was available.  The second collection is sched-
uled for February 2009.  Habitat assessment was conducted during the biological collection 
using the Qualitative Habitat Evaluation Index (QHEI).    
 
Data collection results are shown in Appendix IV (page 150).  Appendix III (page 139) provides 
background information for the water quality tests performed in this project. 
 
 
Additional testing 
 
The project received an added benefit when a steering committee member asked the Clarks-
ville Town Council to fund testing at an additional site near the mouth of Silver Creek (actually 
two additional sites were added).  This gave us additional data to help determine the health of 
Silver Creek.  The person that performed the monitoring was Richard Schultz with the Univer-
sity of Louisville’s (U of L) Environmental Analysis Lab.  One of the additional sites (Loop Is-
land Below) was tested two times on June 21 and October 10, 2008; the other additional 
site (Loop Island Above) was tested on October 10, 2008.  The sites are shown on the 
map on page 42 along with the sites selected by Stantec.  Schultz also used  the sites 
selected in the monitoring program funded by the 319 grant to conduct additional test-
ing.   On June 21, 2008, sites 1 through 5 were tested, and all ten sites were tested on 
October 10, 2008. The following tests were conducted: Nitrogen-Ammonia (NH3-N), 
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Total Nitrogen, Total Phosphorus, Chloride, Temperature, Turbidity, pH, Dissolved Oxygen, 
Percent Saturation of Oxygen, Specific Conductivity, Total Dissolved Solids, Total Suspended 
Solids, and Total Solids, Nitrate + Nitrite, soluble Reactive Phosphorus (orthophosphate), Sili-
con dioxide (SiO2), Dissolved Organic Carbon, Chlorophyll a, and Pheophytin a.  The data col-
lected is shown in Appendix IV (page 150). 
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Table 8: Sampling Sites Descriptions 

 

  
 Site 

# 

  
IDEM 
Site # 

  
Physical Location &  
Watershed Location 

 

  
Rationale 

  
  
1 

  
OSK140

-0007 

Bridge on north end of Black-
iston Mill Rd. near intersection 
with Charlestown Rd. Jacobs 
Creek -Silver Creek 
051401010806                                              

303d segment – FCA for PCBs and 
Mercury, IDEM Site on the main stem, 
05140101140070 

  
  
  
 

  
  

OSK140
-0006 

Bridge on Utica Sellersburg 
Rd., east of Clark Co. airport    
Pleasant Run - Silver Creek 
051401010805 

Downstream of inlet from Charlestown 
watershed (05140101140130), main 
stem, IDEM site 

  
3 

OSK140
-0001 

Highway 403, near quarry en-
trance  Pleasant Run - Silver 
Creek 051401010805 

303d segment – IBC, IDEM Site, 
05140101140110 

  
 4 

OSK140
-0008 

Bridge on Brick Church Rd.   
Pleasant Run - Silver Creek  
051401010805 

Silver Creek main stem, downstream of 
Sinking Fork watershed 
(05140101140100) inlet 

  
5 

  Bridge on Stricker Rd. south-
east of Memphis  Sinking Fork 
051401010804 

Tribs from Sinking Fork and Carr-
Peyton Branch, previously unassessed 
14-digit 05140101140090 

  
  
6 

  Bridge on Biggs Rd. west of US 
31  Blue Lick Creek  
051401010803 

Blue Lick Creek inlets into main stem, 
unassessed 14-digit 05140101140050 

  
  
7 

  
OSK140

-0002 

Bridge on Caney Rd. east of 
US-31  Headwaters-Silver 
Creek 051401010802 

Below Henryville wastewater treatment 
plant, IDEM Site, 05140101140040 

  
  
8 

  Bridge on Elrod Rd. gravel road 
off Caney Rd., east of US-31 
Headwaters-Silver Creek 
051401010802 

Silver Creek mainstem and Creek, un-
assessed 14-digit, 05140101140030 

  
  
  
  
 

   

  
 Site 

# 

  
IDEM 
Site # 

  
Physical Location &  
Watershed Location 

 

  
Rationale 

  
  
1 

  
OSK140

-0007 

Bridge on north end of Black-
iston Mill Rd.                                        

303d segment – FCA for PCBs and 
Mercury, IDEM Site on the main stem, 
05140101140070 

  
  
2 

  
  

OSK140
-0006 

Bridge on Utica Sellersburg 
Rd., east of Clark Co. airport    
Pleasant Run - Silver Creek 
051401010805 

Downstream of inlet from Charlestown 
watershed (05140101140130), main 
stem, IDEM site 

  
3 

OSK140
-0001 

Highway 403, near quarry en-
trance  Pleasant Run - Silver 
Creek 051401010805 

303d segment – IBC, IDEM Site, 
05140101140110 

  
 4 

OSK140
-0008 

Bridge on Brick Church Rd.   
Pleasant Run - Silver Creek  
051401010805 

Silver Creek main stem, downstream of 
Sinking Fork watershed 
(05140101140100) inlet 

  
5 

  Bridge on Stricker Rd. south-
east of Memphis  Sinking Fork 
051401010804 

Tribs from Sinking Fork and Carr-
Peyton Branch, previously unassessed 
14-digit 05140101140090 

  
  
6 

  Bridge on Biggs Rd. west of US 
31  Blue Lick Creek  
051401010803 

0 

  
  
7 

  
OSK140

-0002 

Bridge on Caney Rd. east of 
US-31  Headwaters-Silver 
Creek 051401010802 

Below Henryville wastewater treatment 
plant, IDEM Site, 05140101140040 

  
  
8 

  Bridge on Elrod Rd. gravel road 
off Caney Rd., east of US-31 
Headwaters-Silver Creek 
051401010802 

Silver Creek main       

  
 9 

  Intersection of Prall Hill & 
Haddox   Miller Creek 
051401010801 

Upstream of Henryville wastewater 
treatment plant, downstream of inlet 
from Miller and Caney Fork watershed 
(05140101140040), near IDEM site 
OSK 140-0016 

  
 10 

OSK140
-0033 

 Hebron Rd. east of US-31  
Miller Creek 051401010801 

Headwaters of Silver Creek, 14-digit 
that is listed as partially supporting 
aquatic life, (05140101140040) 
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Map 12:  Monitoring Site Location Map 
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Water Quality Monitoring Results Summary 
 
Results of the monitoring program are summarized in Tables 9 and 10 (page 46 and 47).  Ta-
ble 9 includes results of the tests performed by both monitoring sources; Table 10 only in-
cludes a summary of the tests performed by  U of L’s  Environmental Analysis Lab; Table 11 
(page 49) is a summary of macroinverbrate collection, and Table 12 (page 51) shows the re-
sults of the habitat assessment.  

Discussion 
 

Table # shows the criteria or comparison values                   
used and where the value was obtained.  The data 
indicates that water quality did not meet the criteria or 
comparison values on a regular basis for Dissolved 
Oxygen, E coli, Nitrate + Nitrite, and Total Phosphate.  
Conductivity was considered high at two sites and will 
also be discussed below.  In addition, sampling 
showed high turbidity readings at two sites (site 1 - 
42.1 NTU February 2008 and site 4 - 57.20 NTU July 
2008), but it was deemed not to be of concern.  

 
Conductivity 

 
Conductivity is a measure of the ability of water to 
pass an electrical current.  Conductivity is useful as a 
general measure of stream water quality.  Conductiv-
ity in streams is affected primarily by the geology of 
the area through which the water flows.  Streams that 
flow through limestone and clay soils will have higher 
conductivity values.  Data contained in Appendix IV 
(page 150) shows the majority of test sites tend to 
have fluctuating values but do not exceed the criteria 
of 1200 us/cm. 
 
The sites that registered high conductivity readings 
were Sites 2 and 3.  Both of these sites are located 
near quarries, which might explain these high read-
ings.  Site 3 is also located downstream from the 
Clark County Highway Department Garage where 
road salt is stored.  Road salt raises the conductivity 
levels of water.   
 

Dissolved Oxygen 
 

Dissolved oxygen (DO)  analysis measures the 
amount of gaseous oxygen (O2) dissolved in an 
aqueous solution.  Dissolved oxygen is one of the 
most important parameters in aquatic systems.  This 
gas is an absolute requirement for the metabolism of 
aerobic organisms and also influences inorganic 
chemical reactions.  Presence of oxygen in water is a  

 
  

Table 9:  
  Water Quality Standards Used for Silver 

Creek Project  

Water Quality Standards Used for 
Silver Creek Project 

Test Name 
Criteria or  

Comparison 
Value 

Conductivity 1,200 us/cm 

Dissolved 
Oxygen 

>5 mg/L  not 
 <4 mg/L 

E. Coli 
<235 

CFU/100mL 

Flow ---- 

Nitrate + Ni-
trite 

1.2 mg/L 

Nitrogen-
Ammonia 

.01 mg/L 

pH 6.0 - 9.0 su 

Phosphorus, 
Total 

0.08 mg/L 

Solids, 
Dissolved 

---- 

Solids, 
Suspended 

80 mg/L 

Solids, 
Total 

261 mg/L 

Total 
Kjeldahl 
 Nitrogen 

5 mg/L 

Temperature ---- 

Turbidity 25 

Source of  
Standard 

Literature - 
Drinking Wa-
ter Standard 

State Standard 

State Standard 

 

Literature 

Literature 

State Standard 

Literature 

 

Literature 

Literature 

Literature 

 

Literature 



43 

 

positive sign, while absence of oxygen from water often indicates water pollution. 
 
Dissolved oxygen levels below 3 mg/L (milligrams per liter) are stressful to most aquatic life.  
DO levels below 2 mg/L will not support fish.  Levels of 5 to 6 mg/L are usually required for 
healthy growth and activity of aquatic life.  In fresh water, parts per million and milligrams per 
liter are interchangeable.  The state standard for dissolved oxygen is greater than 5 mg/L and 
not less than 4 mg/L. 
 
Sites 1,9, and 10 did not have any dissolved oxygen impairments.  All other sites had at least 
one reading that would be considered unhealthy for the stream and occupants.  Sixteen read-
ings were less than 4 mg/L, and ten readings were less than 5 mg/L but greater than 4mg/L.  
Most of the low readings took place from June to September.  This project was conducted dur-
ing two years of drought conditions.  The drought conditions resulted in low flow (which causes 
a lack of turbulence or mixing of exposed water to atmospheric oxygen) causing low dissolved  
oxygen concentrations.  Additionally, warm water also holds less oxygen.  Until the natural flow 
is restored, the water quality criteria for dissolved oxygen may not be met without intervention. 
  

E. coli 
E. coli, a form of fecal coliform, is generally used as an indicator of harmful bacteria loading, 
because it is easier and less expensive to monitor than pathogenic organisms, and it is derived 
solely from the intestinal tract of warm-blooded animals.  Fecal coliform bacteria are present in 
soil as well as in animals. 
 
Indiana water quality standards for total body contact recreation readings require less than 235 
CFU per one hundred milliliters.  All sites tested except Site 5 (which had none) had at least 
one result above the standard.  Sites 3 and 9 each had five readings above the standard.   
 
The 2006 Impaired Waters list did not have any waters listed for E. coli in the Silver Creek Wa-
tershed, but the 2008 Impaired Waters list shows three tributaries of Silver Creek for E. coli 
(see Map 9 and Table 7 on page 37).  The listing indicated that our E. coli results for the pro-
ject would be unsatisfactory.   
 
Possible sources of elevated bacteria may include human and animal sources.  Wastewater 
treatment plants that are not in compliance with disinfection requirements, failing septic sys-
tems, and straight pipes (no septic system) are human sources.  Animal sources include pets, 
wildlife, and livestock.    
 

Nutrients 
Nitrogen and Phosphates 

 
The major nutrients of concern for stream systems are phosphorus and nitrogen.  These nutri-
ents are found naturally in streams and are required for a healthy aquatic ecosystem.  Excess 
nutrients can lead to eutrophication, which may be indicated by excessive algae growth con-
tributing to decreased levels of dissolved oxygen (which data indicates is a problem).   
 
Phosphorus and nitrogen have several forms in water.  The two common phosphorus assays 
are soluble reactive phosphorus (SRP) and total phosphorus (TP).  SRP or orthophosphate is 
the dissolved form of phosphorus and is the form used by algae.  Only the additional monitor-
ing done by U of L’s  lab tested for SRP.  Total phosphorus is a measure of both dissolved and 
particulate forms of phosphorus.     
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There are no standards in Indiana for either of these nutrients in streams.  Therefore criteria or 
comparison standards for nitrogen and phosphate must be found elsewhere.  After consulting 
several reliable sources, the committee selected 0.08 mg/L total phosphorus as a threshold.   
The nitrogen target the committee selected was the nitrate + nitrite reading of 1.2 mg/L.    
 
Phosphorus and nitrogen are found in commercial fertilizers, manure, and other crop produc-
tion enhancers as well as in human waste.   
 
The high nitrogen reading all came in the months of October through February.  Sites 2, 3, and 
5 had elevated readings in all of the months.  Site 1 had high readings from October through 
January.  Site 4 had high readings from October through December, and Site 8 had its ele-
vated readings in November, January and February.    One would expect the nitrogen readings 
to be high during the growing months when people are adding commercial fertilizers to stimu-
late plant growth.   
 
The most commonly measured nitrogen forms are nitrate (NO3), nitrite (NO2), nitrogen-
ammonia (NH3-N), total Kjeldahl nitrogen (TKN), and total nitrogen.  Nitrate is a dissolved form 
of nitrogen that is commonly found in a rapidly moving stream or anywhere that oxygen is 
readily available.  Nitrogen-ammonia is generally found where oxygen is lacking.  Ammonia is 
a byproduct of decomposition.  Ammonia is a dissolved form of nitrogen utilized by algae for 
growth.  TKN is a measure of the total organic nitrogen (particulate) and nitrogen-ammonium in 
the water sample.  
 
The nitrogen values all came in the months of October through February.   Sites 2,3, and 5 had 
elevated readings in all of the months.  Site 1 had high readings from October through Janu-
ary.  Site 4 had high readings from October through December, and Site 8 had an elevated 
value in November, January, and February.  Site 7 had one high reading in December.  Sites 
6, 9, and 10 never had an elevated reading.  One would expect the nitrogen readings to be 
high during the growing months when people are adding commercial fertilizers to stimulate 
plant growth. 
 
Using 0.08 mg/L as the phosphorus target resulted in 13 readings over the target. The sites 
with at least one high phosphorus reading were 1, 3, 4, 5, 6, and 7.  No pattern is apparent re-
lated to the months for high phosphorus values.  June and September each had three site 
above the target.  Further investigation may be needed to determine the source (s) of the prob-
lem. 
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Water Quality Data Summary for Project Monitoring 
 
 
 

Conductivity us/cm 134 56 411.55 2448 1,200 

Dissolved 
Oxygen 

mg/L 136 1.2 8.38 15.50 
>5 mg/L  not 

 <4 mg/L 

E. Coli MPN 118 0 192.3 1011.1 
<235 

CFU/100mL 

Flow ft/sec 115 0.0 .764 3.0 ---- 

Nitrate + Ni-
trite 

mg/L 136 0.14 0.72 4.834 1.2 mg/L 

Nitrogen-
Ammonia 

mg/L 131 0.018 0.16 1.5 .01 mg/L 

pH su 136 6.00 6.88 7.92 6.0 - 9.0 su 

Phosphorus, 
Total 

mg/L 131 0.014 0.064 0.34 0.08 mg/L 

Solids, 
Dissolved 

mg/L 126 104 270 1450 ---- 

Solids, 
Suspended 

mg/L 126 <1.0 10.40 63.0 80 mg/L 

Solids, 
Total 

mg/L 126 117 302 1580 261 mg/L 

Temperature 
Degrees  

Centigrade 
136 .1 13.23 25.4 ---- 

Water Quality Monitoring Results Summary 

Test Name Units # Results 
Minimum         

Value 
Average           

Value 
Maximum        

Value 

Criteria or  
Comparison 

Value 

Turbidity NTU 124 .60 9.38 57.20 25 

Total 
Kjeldahl 
 Nitrogen 

mg/L 131 .1 0.37 1.5 5 mg/L 

Table 10:   Water Quality Monitoring Results Summary Performed by both Monitoring Groups  
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Water Quality Monitoring Results Summary 
Additional Tests Performed by U of L Environmental Analysis Lab Not Done by  

Stantec 

Test Name Units # Results 
Minimum         

Value 
Average           

Value 
Maximum        

Value 

Criteria or  
Comparison 

Value 

Chloride mg/L 18 7.25 42.06 146.09 < 100 mg/L 

Chlorophyll a ug/L 18 0.287 5.236 28.811 <5 ug/L 

Dissolved 
Organic  
Carbon  

mg/L 18 3.16 5.59 8.53 >7 mg/L 

Orthophos-
phate 

mg/L 18 0.009 0.028 0.079 
Less than To-
tal Phosphate  

Pheophytin a mg/L 18 0.283 1.66 6.601 
Less than 

Chlorophyll a  

% Saturation 
of Oxygen 

% 18 39.9 68.58 94.3 ---- 

Silicon  
Dioxide  

mg/L 18 4.65 7.69 10.53 ---- 

Total  
Nitrogen 

mg/L 18 0.326 1.167 1.713 > 2.5 mg/L 

Table 11:   Water Quality Monitoring  Results Summary of Tests Performed by  U of L 
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Macroinvertebrate Collection Discussion 
Provided by Stantec 

 
Initial collection (September 2008)  
 
During September of 2008, nine sites from the Silver Creek drainage area were sampled for 
aquatic invertebrates.  During the sampling, the stream at Site 10 was dry, which precluded 
macroinvertebrate sampling.   
 
The Silver Creek drainage area was sampled during severe drought conditions.  This is the 
second year in succession that this region of the state has experienced a serious drought.  The 
habitat at all 10 monitoring sites was greatly restricted because of the drought, with flow at all 
sites restricted to the thalweg.  A thalweg is the line defining the lowest point along the length 
of a stream.  Pools and riffles were significantly reduced.  Root-wads on the banks, dry and 
emergent vegetation were often out of the water.  Thus, many of the habitats that would nor-
mally be inhabited by aquatic invertebrates were not available for colonization. 
 
There was an overall dominance of tolerant and facultative organisms present at all locations. 
Sites 5, 6, and 7 were the most severely impacted.  All of these had reduced TNI, TR, and EPT 
value and elevated mHBI values.  See Table 11 (page 49). 
 
Of particular note is Site 5, from which only 25 organisms were collected in the quantitative 
sample.  This low number of organisms indicates a severe impact, including the possibility that 
the stream reach may be receiving some type of toxicant.   
 
The MBI rankings were fair at Sites 1, 2, and 4, poor at sites 3,6, 7, 8, and 9, and very poor at 
Site 5. 
 
Data from this initial sample event indicate that multiple issues may be affecting the drainage.  
Stressors or factors that may be affecting the biological community, include the continuation of 
the drought, erosion and sedimentation, and potentially nutrient enrichment.  Each of these 
factors is discussed below.   
 
Drought conditions often decrease dissolved oxygen (DO) levels in the water.  DO levels were 
recorded at all sites during the macroinvertebrate sampling, with values ranging from 1.73 mg/
L to 8.18 mg/L and an average of 3.96 mg/L.  DO levels under 5 mg/L stress aquatic life, such 
as fish and macroinvertebrates.  Field test data collected during macroinvertebrate sampling is 
unpublished. 
 
Another condition observed during sampling was loss of riparian habitat and streambank ero-
sion, particularly at Sites 4, 6, 7, 8, and 9.  The loss of riparian buffers, stream channelization 
and increased stormwater volume can contribute to increased erosion and elevated nutrients 
transported via eroded sediments.  
 
The overall dominance of tolerant and facultative organisms present at all locations is an indi-
cator of moderate to heavy impacts from nutrients.  From this initial dataset, Sites 5, 6, and 7 
appear to be the most significantly affected.   
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Second collection (February 2009) 
 
Good quality streams trypically have diverse macroinvertebrate faunas present in late winter 
and early spring.  These faunas are generally dominated by aquatic insects of which the 
Ephemeroptera, Plecoptera, and Trichoptera (EPT) are major components.  A review of the 
data indicates that none of the ten sites sampled in silver Creek watershed displayed this type 
of diversity.  Conversely, the macroinvertebrate fauna was depauperate at virtually all sites 
with regard to total numbers of individuals (TNI) and taxa richness (TR).  The one exception 
was TNI at site 3.  A summary of this data is included in Table # page #. 
 
The EPT values were very low at all sites, ranging from zero at Sites 1, 2, and 5 to a high of 
nine at Site 7.  even the EPT of nine is from three ot four times lower than would be expected 
from high quality streams in the Interior Plateau ecoregion.  Because of the low TNIs seen at 
Sites 1, 2, 5, 7, 8, and 9 several metrics could not be accurately calculated, including the per-
cent Ephemeroptera, EPT, clingers, and chironomids plus oligochaets and HBI.  The HBI val-
ues at Sites 4, 6, and 10 should be viewed with caution: erroneous results are possible when 
less than 100 organisms are used to calculate this index.  This is particularly true of the HBI 
value of 3.34 calculated for Site 10.  The other indices at Site 10 except percent EPT indicate 
that this is a poor to very poor site rather than a good site as indicated by the HBI. 
 
The MBI values were only calculated at Sites 3, 4, 6, and 10.  These sites received a ranking 
of very poor at Site 4, poor at sites 3 and 6, and fair at Site 10.  the MBI can also produce erro-
neous results when less than 100 organisms are used to calculate the index.  The metric 
scores seen at Sites 3, 4, and 6 seem to indicate that the MBI scores and rankings for those 
sites are reasonable.  The fair ranking at Site 10 is the result of the low value for HBI and the 
high percent EPT value.  These skewed the NMBI value.  The percent EPT value at Site 10 
was in artifact of the high number of the intolerant winter stonefly Allocapnia sp.  The high den-
sity of Allocapnia sp. Also skewed the HBI value.   
 
Data for the Fall 2008 and Spring 2009 sample events indicate that biological communities in 
the Silver Creek Watershed are impaired by multiple issues.  Stressors or factors that may be 
affecting the biological community include drought, erosion and sedimentation and potentially 
nutrient enrichment.   
 
The Silver Creek drainage was sampled during severe drought conditions in the fall of 2008.  
this is the second year in succession that this region of the state has experienced a serious 
drought.  The habitat at all ten sites was greatly restricted because of the drought, with flow at 
all sites restricted to the thalweg.  Polls and riffles were significantly reduced, root-wads on the 
banks were out of the water and dry, and emergent vegetation was often out of the water.  
Thus, many of the habitats that would normally be inhabited by aquatic invertebrates were not 
available for colonization.   
 
Drought conditions often decrease dissolved oxygen (DO) levels in the water, as observed dur-
ing the Fall 2008 sample event.  DO levels were recorded at all sites during the macroinverte-
brate sampling, with values ranging from 1.73 mg/L to 8.18 mg/L and an average of 3.96 mg/L.  
DO levels under 5 mg/L stress aquatic life such as fish and macroinvertebrates.  During the 
Spring 2009 sample event, DO and other water quality parameters had improved such that av-
erage DO was 9.8 mg/L. 
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Metrics Site 1 Site 2 Site 3 Site 4 Site 5 Site 6  Site 7 Site 8 Site 9 

TNI 297
(226) 

322 
(194) 

321 
(227) 

332 
(205) 

25 
(25) 

185 
(77) 

157 
(133) 

320 
(228) 

331 
(261) 

TR 35 
(34) 

34 
(32) 

20 
(20) 

33 
(32) 

14 
(14) 

21 
(21) 

20 
(19) 

35 
(34) 

39 
(37) 

EPT 8 
(8) 

9 
(8) 

2 
(2) 

9 
(9) 

0 2 
(2) 

3 
(3) 

8 
(8) 

9 
(8) 

% Ephem 21 68 2 70 0 37 36 25 15 

% EPT 53 73 2 71 0 37 36 27 19 

mHBI 6.83 6.1 6.58 4.92 6.8 6.48 6.28 5.18 6.1 

% Cling 54 61 17 64 8 7 38 34 22 

%Chir + Olig 27 18 71 23 84 59 13 42 65 

MBI Score 47.22 53.18 19.37 55.29 12.84 25.36 38.02 39.19 31.29 

Macroinvertebrate Collection #1 (September 2008) Results Summary* 
(Numbers in parentheses are the numbers of organisms in the qualitative sample)** 

MBI  
Ranking 

Fair Fair Poor Fair Very 
Poor 

Poor Poor Poor Poor 

* Site 10 was not sampled due to lack of water. 
** Qualitative samples were collected from different habitat types found at the site - root wads,         
 overbanks, pools etc. 
    Quantitative samples were collected from the riffle in a 1 square meter. 
 
TNI - Total number of individuals 
 
TR - taxa richness 
 
EPT - numbers of the generally more sensitive Ephemeroptera-Plecoptera-Trichoptera taxa 
 
% EPT - the percentage of the sample that is made up of the EPT taxa 
 
% Ephem - the percentage of the sample that is made up of the generally sensitive Ephemer-
optera. 
 
mHBI - the modified Hilsenhoff  Biotic Index 
 
% Cling - the percentage of the sample that is made up of clingers 
 
% Chiro + Olig - the percentage of the sample that is made up of chironomids and oligochaets 
 
MBI - Macroinvertebrate Bioassessment Index  

Table 12:  Macroinvertebrate Collection # 1 (September 2008) Results Summary                                                    
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Metrics Site 1 Site 2 Site 3 Site 4 Site 5 Site 6  Site 7 Site 8 Site 9 

TNI 8 
(8) 

1 
(1) 

290 
(94) 

34 
(37) 

12 
(12) 

114 
(59) 

2 
(2) 

14 
(14) 

17 
(17) 

TR 3 
(3) 

2 
(2) 

15 
(14) 

24 
(24) 

12 
(12) 

18 
(18) 

20 
(20) 

7 
(7) 

14 
(14) 

EPT 0 0 4 (4) 7 (7) 0 5 (5) 9 (9) 2 (2) 4 (4) 

% Ephem ND ND 0 0 ND 2 ND ND ND 

% EPT ND ND 11 0 ND 69 ND ND ND 

mHBI ND ND 6.15 8.15 ND 6.24 ND ND ND 

% Cling ND ND 10 0 ND 1 ND ND ND 

%Chir + Olig ND ND 2 81 ND 30 ND ND ND 

MBI Score ND ND 29.73 13.93 ND 35.15 ND ND ND 

Macroinvertebrate Collection # 2 (February 2009) Results Summary 
(Numbers in parentheses are the numbers of organisms in the qualitative sample)** 

MBI  
Ranking 

ND ND Poor Poor ND Poor ND ND ND 

Site 10 

64 
(31) 

6 
(6) 

2 (2) 

2 

92 

3.34 

0 

5 

43.61 

Fair 

ND - Not Determined 
** Qualitative samples were collected from different habitat types found at the site - root wads,         
 overbanks, pools etc. 
    Quantitative samples were collected from the riffle in a 1 square meter. 
 
TNI - Total number of individuals 
 
TR - taxa richness 
 
EPT - numbers of the generally more sensitive Ephemeroptera-Plecoptera-Trichoptera taxa 
 
% EPT - the percentage of the sample that is made up of the EPT taxa 
 
% Ephem - the percentage of the sample that is made up of the generally sensitive Ephemer-
optera. 
 
mHBI - the modified Hilsenhoff  Biotic Index 
 
% Cling - the percentage of the sample that is made up of clingers 
 
% Chiro + Olig - the percentage of the sample that is made up of chironomids and oligochaets 
 
MBI - Macroinvertebrate Bioassessment Index  

Table 13:  Macroinvertebrate Collection #2 (February 2009) Results Summary                                                 
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Habitat Assessment Discussion 
Provided by Stantec 

 
Habitat data were collected for each site in the Silver Creek drainage according to the Ohio 
Environmental Protection Agency’s (EPA) Qualitative Habitat Evaluation Index (QHEI) as out-
lined by the Ohio EPA (1989 and 2006).  The Indiana Department of Environmental Manage-
ment (IDEM) uses QHEI scores to evaluate how habitat quality affects aquatic life, such as fish 
and macroinvertebrate communities.  In streams with impaired aquatic communities, QHEI 
scores are evaluated to determine if habitat is a primary stressor to the aquatic life (IDEM, 
2008).   
 
QHEI scores are calculated from six metric scores:  substrate, instream cover, channel, mor-
phology, bank erosion and riparian zone, pool-glide and riffle-run quality, and gradient.  QHEI 
scores range from 0 to 100 and correspond with a given habitat rating: Very Poor through Ex-
cellent.  Each metric is scored out of a maximum of 20, except for the Bank Erosion and Ripar-
ian zone and Gradient netrics, which are scored out of 10.  the metric scores, QHEI scores, 
and habitat ratings for each site in the silver Creek Watershed are provided in Table ## Fall 
2008 and Table ## Spring 2009 on pages###. 
 
The stream flows through limestone dominated lithology.  Generally speaking, this stream sys-
tem has a moderate to low gradient.  The pool areas are dominated by limestone bedrock.  
The riffle areas consist of limestone bedrock overlain with gravel-cobble substrate, and most of 
the streams have narrow riparian zones.  As the streams increase in size, they tend to spread 
out laterally because of the abundance of bedrock.  This allows the mid- and larger sized 
streams to be exposed to sunlight for most of the day. 
 
The QHEI ratings were poor at all stations except stations 1, 2, and 9, which were fair during 
the fall habitat assessment.  All sites but two (sites 4 and 5) improved during the spring as-
sessment when water flow was adequate.  Many of the habitat metrics are items that occur 
naturally and would be difficult to impossible to change.   
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QHEI Metric Site 1 Site 2  Site 3 Site 4 Site 5  Site 6 Site 7 Site 8 Site 9  Site 10 

Substrate 
(20 max 
points) 

1 -2 -3 1 -3 -1 -1 -3 0 0 

Instream 
Cover 

(20 max 
points) 

8 8 6 10 9 8 7 14 13 10 

Channel 
Morphology 

(20 max 
points) 

 

12 17 11 10 5 10 13 11 11 14 

Bank Erosion 
& 

Riparian Zone 
(10 max 
points) 

7.5 8 7 3.5 6.5 3.5 3 5.5 5.5 8 

Pool/Glide  
& 

Riffle/Run 
Quality 
(20 max 
points) 

10 11 1 11 9 3 6 8 7 -1 

Gradient 
(10 max 
points) 

6 6 8 4 6 10 10 6 6 10 

Headwater** 
(H) or 

Large Stream 
(L) 

L L H L L H H L H H 

Total 44.5 48 30 39.5 32.5 33.5 38 41.5 42.5 41 

Habitat Assessment # 1 (September 2008) Results Summary 

Narrative 
 Rating 

Fair to 
Poor 

Fair 
Poor to 
Very 
Poor 

Poor Poor Poor Poor Poor 
Fair to 
Poor 

Poor 

** Headwaters are defined as less than or equal to 20 square miles 
Narrative Rating from QHEI Manual: 

   Headwaters  Larger Streams 
Excellent         70+                                75+ 
Good                               55-69                             60-74 
Fair                                  43-54                             45-59 
Poor                                30-42                              30-44 
Very Poor                         0-30                                0-30 

Table 14:  Habitat Assessment # 1 (September 2008) Results Summary 



53 

 

QHEI Metric Site 1 Site 2  Site 3 Site 4 Site 5  Site 6 Site 7 Site 8 Site 9  Site 10 

Substrate 
(20 max 
points) 

12 6 11 4 1 5 14 1 8 10 

Instream 
Cover 

(20 max 
points) 

15 16 11 11 5 8 13 16 12 15 

Channel 
Morphology 

(20 max 
points) 

 

16 16 17 8 8 11 11 16 16 16 

Bank Erosion 
& 

Riparian Zone 
(10 max 
points) 

8.5 8.5 7 3 7.5 4.5 3.5 7 7.5 7.5 

Pool/Glide  
& 

Riffle/Run 
Quality 
(20 max 
points) 

1 9 12 8 6 6 10 8 13 13 

Gradient 
(10 max 
points) 

6 6 8 4 6 10 10 6 6 10 

Headwater** 
(H) or 

Large Stream 
(L) 

L L H L L H H L H H 

Total 58.5 61.5 66 38 33.5 44.5 61.5 54 62.5 71.5 

Habitat Assessment # 2 (February 2009) Results Summary 

Narrative 
 Rating Fair Good Good Poor Poor Fair Good Fair  Good 

Excel-
lent 

** Headwaters are defined as less than or equal to 20 square miles 
Narrative Rating from QHEI Manual: 

   Headwaters  Larger Streams 
Excellent         70+                                75+ 
Good                               55-69                             60-74 
Fair                                  43-54                             45-59 
Poor                                30-42                             30-44 
Very Poor                         0-30                              0-30 

Table 15:  Habitat Assessment # 2 (February 2009) Results Summary 
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Impervious Surfaces 
 

Impervious surfaces are artificial structures such as pavements and building roofs which re-
place naturally pervious soil with impervious materials.  Environmental concerns caused by 
impervious surfaces are as follows: 
 Sealed soil surfaces eliminate rainwater infiltration and natural groundwater recharge. 
 Stream flow declining during dry summers. 
 Stormwater runs directly across impervious surfaces raising flood peaks. 
 Stream channels erode. 
 Sediment loads increase. 
 Shifting substrate eliminates aquatic habitats. 
 Oil and heavy metals that leak and corrode from automobiles run directly into streams. 
 Where combined sewers exist, flood waters cause overflows. 
 Impervious construction materials collect solar heat in their dense mass.  The warm runoff 

reduces dissolved oxygen in streams. 
 Impervious surfaces displace living vegetation and reduces ecological productivity. 
 
Impervious surface area increases with rising urbanization.  Impervious area cover is esti-
mated to be 1 to 2 percent in rural areas, 10 percent in low-density subdivisions, 50 percent in 
multi-family communities, greater than 70 percent in industrial and commercial areas, and 
greater than 90 percent in regional shopping centers and dense downtown areas.   
 
The Center for Watershed Protection provides objective and scientifically sound information on 
effective techniques to protect and restore urban watersheds.  They have conducted research 
that revealed a correlation between the percent of impervious surface in a watershed and 
stream quality indicators such as channel stability, habitat structure, water quality, and aquatic 
community diversity.  Using the results of this research the Center developed the following 
classification system.   Watersheds with impervious cover below 10 percent are termed 
“sensitive” and are likely to contain good to excellent stream quality indicators .  Watersheds 
with impervious cover between 10 percent and 25 percent are termed “impacted,” and stream 
indicators are likely to display signs of degradation.  Watersheds with impervious cover above 
25 percent are termed “non-supporting” and are likely to display poor stream quality indicators.  
It is important to note that the model predicts potential rather than actual stream quality. 
 
In EPA’s effort to preserve, protect, and improve the Nation’s water resources from polluted 
stormwater runoff, they have implemented the Stormwater Phase II Final Rule (in Indiana it is 
referred to as Rule 13).  Phase II is intended to further reduce adverse impacts to water quality 
and aquatic habitat by instituting the use of controls on the unregulated sources of stormwater 
discharges that have the greatest likelihood of causing continued environmental degradation.  
The Municipal Separate Storm Sewer System (MS4s) within the watershed are Clarksville, 
New Albany, and Sellersburg.  Stormwater discharges from MS4s in urbanized areas are a 
concern because of the high concentration of pollutants found in these discharges.  Concen-
trated development in urbanized areas substantially increases impervious surfaces, such as 
city streets, driveways, parking lots, and sidewalks, on which pollutants from concentrated hu-
man activities settle and remain until a storm event washes them into nearby storm drains.  
Another concern is the possible illicit connections of sanitary sewers, which can result in fecal 
coliform bacteria entering the storm sewer system.  Stormwater runoff picks up and transports 
these and other harmful pollutants then discharges them - untreated - to waterways via storm 
sewer systems.  When left uncontrolled, these discharges can result in fish kills, the destruc-
tion of spawning and wildlife habitats, a loss in aesthetic value, and contamination of drinking  
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water supplies and recreation waterways that can threaten public health.12   The MS4 is re-
quired to implement stormwater discharge management controls also known as best manage-
ment practices (BMPs) to help reduce the discharge of pollutants.  MS4 communities have in-
stituted Stormwater fees (used to install BMPs)  based on impervious area.   The average 
home’s fee is based on 2,500 square feet of impervious area.  
 
Map 11 shows the impervious surface in 2001 for the area.  Growth in the Clarksville area has 
exploded since 2004.  Veterans Parkway, which is a huge commercial area in Clarksville, is 
not shown on the map.   Since 2002, the impervious area has increased by at least 102 acres 
in Floyd County alone.  
 
 
 

12 Stormwater Phase 11 Final Rule, An Overview Fact Sheet, 1.0 EPA 833-F-00-001, January 2000 (revised 
December 2005) 

Map 13:  Impervious Surface, 2001 USGS  
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Building Permits Issued 
The number of building permits issued is an indication of an increase in impervious area.  As 
the impervious area increases so does the amount of run off. 
 

Annual New Residential Permits Reported by US Census Bureau 
 

               Clark County      # in Watershed*              Year                    Floyd County      # in Watershed* 
 

       328               111                     2000                   353                         52 
       476                         160                     2001                   343                         50 
       792                         267                     2002                   331                         48 
       737                         248                     2003                   468                         68 
       969                         327                     2004                   350                         51 
       968                         326                     2005                   268                         39 
       658                         223                     2006                   233                         34 

 
* 33.7% of Clark County is in the watershed, and 14.6% of Floyd County is in the watershed.  It is highly 
unlikely that the percentage would be exactly the same but should be a good indication of building taking 
place in the watershed. 

 
 

 

 
 

Year 

2-Family 
 
 

    Buildings            Units 

3 & 4 Family 
 
 

  Buildings           Units 

5 or More Family 
 
 

 Buildings           Units 

2000           2                         4           0                       0           2                    32 

2001           4                         8                   0                       0          11                  168 

2002           9                       18                      2                       7          18                  244 

2003           9                       18            1                       4          10                  150 

2004         11                       22           3                     12            3                    18 

2005           2                         4           2                     18            0                      0 

2006           0                         0            4                     16          11                    77 

 
Year 

2-Family 
 

  Buildings            Units 

3 & 4 Family 
 

Buildings              Units 

5 or More Family 
 

  Buildings             Units 

2000            0                     0                     0                         0                 6                      72 

2001            4                     8             0                         0            1                      23 

2002            1                     2                 0                         0            1                        8 

2003            1                     2         0                         0            1                        6 

2004            3                     6         3                       11            1                        6  

2005            2                     4         0                         0            0                        0 

2006            7                   14         4                        15            1                        8 

Table 16:  Clark County - Multi-Family Structures 

Table 17:  Floyd County - Multi-Family Structures 
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Septic Permits - Clark County 
Repaired and New Construction 

 
Failing or not properly working septic systems is a public concern.  There is currently no in-
spection process of installed septic systems unless there is a complaint.  Table 15 shows the 
number of septic system permits applied for, the number that were actually issued, and the 
number in the watershed that were condemned.  Floyd County was not contacted in regards to 
the septic permits in their county, because the majority of the county that is in the watershed is 
either on sewers or package treatment plants.  

 
  
 

 
*Numbers refer to homes located in the watershed that were condemned by the Clark County Health 
Department for sewage related issues only.  The issues may have been corrected and homes since re-
occupied.   
 
 

Unsewered Communities 
 

Results from a 2003 survey conducted by the Indiana State Department of Health and Rural 
Community Assistance Program to identify communities that need assistance with resolving 
outstanding sewage disposal problems indicated that within the Silver Creek Watershed  there 
were 5 (Clark - 4 and Floyd - 1).  Updated information concerning these communities follows: 
 
 Highview and Lakeview have been connected to the Charlestown Sewer System 
 Underwood is in negotiations with the Henryville Membership Sanitation Corporation re-

garding connections to that system.  From all indications it will still be several years before 
the connection is completed. 

 Sewage treatment does not seem to be a high priority for the unincorporated area of 
Otisco. 

 Chapel Lane in Floyd county still has a combination of septic and sewers.   
 
 
  

Year Applications Final Inspections Condemned* 
2000 353 205   
2001 246 228 1 
2002 316 201 2 
2003 249 192 0 
2004 251 168 0 
2005 195 209 1 
2006 134 119 4 
2007 120 83 8 

Table 18:  Clark County Septic System Permits 2000-2007 
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National Pollutant Discharge Elimination System 
(NPDES) 

 
The National Pollutant Discharge Elimination System (NPDES) was established to control the 
discharge of storm water and/or industrial discharges that could adversely affect the quality of 
waters of the United States.  Map 12 below shows the facilities in the watershed that have ef-
fective NPDES permits as of 2007.  The two facilities indicated in red are not located in the wa-
tershed but their outfall is into Silver Creek.  Appendix VII (page 172) provides a summary of 
the exceedences violation report for these facilities from 2001 through 2007. 
 
Excess E. coli readings were not uncommon at several of the facilities.  This may be the rea-
son that Miller Fork was added to the Impaired Waters List for 2008.       

Map 14: 
Effective Permitted 
NPDES Facilities in  

Silver Creek Watershed 
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Livestock Location in Watershed 
Exclusion of livestock from the creek was a concern, so the following map was created to de-
termine if this concern was founded.  The map indicates that lack of exclusion from the creek 
could be a problem in some areas.  The number of animals was not taken into account; only 
their location was noted.  This information was compiled by driving through the watershed.  
Some animals may have been missed if they could not be seen from the road, but the majority  
of the livestock operations were noted.  The 211 sites consisted of Horses, 113; Beef Cows, 
77; Goats, 8; Dairy Cows, 2; Bison, 2; Llama, 1; Alpaca, 1; Combination, 7. 

Map 15:  
Livestock  
Location 
within Water-
shed 
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Stocking Rates 
 
Besides the location of the animals an additional concern became apparent while driving 
through the watershed: the stocking rate or number of animals per acre of land.  The stocking 
rate will vary greatly depending on the type of livestock, the fertility of the land, and the climatic 
conditions.  Too many animals living in too small an area produce more manure and urine than 
soil and plants can process.  Too many animals also endanger the farm’s productivity, the ani-
mals’ health, and the natural environment.  Excess nitrogen from wastes can drain through the 
soil and contaminate the groundwater.  It can also run directly into the stream.  This problem 
seemed to exist primarily in the suburbanized areas of the watershed. 

 
Buffers 

 
Riparian buffers are defined as strips of grass, shrubs, and/or trees along the banks of rivers 
and streams which filter polluted runoff and provide a transition zone between water and hu-
man land use.  They provide several benefits to water quality, including preserving a stream’s 
natural characteristic; improving wildlife and aquatic habitat; cooling water temperature; and 
catching and filtering sediment, nutrients, and debris.   There is no ideal buffer width for all ap-
plications in all areas.  Many factors, including slope, soil type, adjacent land uses, floodplain, 
vegetation type, and watershed condition, influence that decision.  The NRCS (Natural Re-
sources Conservation Service) Field Office Technical Guide (FOTG) requires that a buffer be 
15 feet wide.  This is the standard utilized for this plan.      
 
Aerial photos obtained from Farm Service Agency as well as windshield surveys helped to de-
termine the extent of buffers in the watershed.  In the agricultural portion of the watershed, 
there is a total of 33.25 acres (approximately 20 miles) of buffer.  The majority of these buffers 
are in the Pleasant Run - Silver Creek subwatershed (051401010805).  About 4 acres, or 2.2 
miles, of adequate buffers are in the Sinking Fork subwatershed (051401010804).    
 
The same types of tools were used to determine the buffers in the non-agricultural portions of 
the watershed; however, the aerial photos used were provided by NRCS.  It was rare to find a 
buffer that met the minimum requirement width of 15 feet.  Also in many locations, the buffers 
on one side of the creek were in great shape, but on the opposite side, the buffer was nonexis-
tent.  It was estimated that 0.37 miles (approximately 1,990 feet) of buffers exist in the non-
agricultural area.   
 
There are approximately 22.57 miles of buffers in the watershed.  Of the 142.6 miles of 
streams in Silver Creek Watershed, only 14 percent of them are buffered. It was impossible to 
determined from the aerials the quality of the buffers.  The consensus of the steering commit-
tee was that any buffer is better than none (if it met the 15-foot  width requirement).    
 

 Sediment and Erosion 
 It is well documented that sediment is the number one water pollutant in Indiana.  One would 
expect that sediment would also be a problem in Silver Creek although sediment was not di-
rectly monitored.  Visual evidence and public comment were used to verify sediment and ero-
sion as a problem in the watershed.  Photographs on page 59 are examples of streambank 
erosion along Silver Creek.  The watershed coordinator received several calls from landowners 
and citizens concerned about streambank stabilization problems.   
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Streambank Stabilization and Erosion Problems  
Within the Silver Creek Watershed 
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High Nutrient Content  
    
Water is consider to have high nutrient content when contaminants in it nourish organisms, es-
pecially plants.  The contaminates may include nitrogen and phosphorus, either may lead to 
the harmful growth of algae and other plants when present to excess in a body of water.  Both 
phosphorus and nitrogen are found in commercial fertilizers, manure, and other crop produc-
tion enhancers as well as human waste.  The EPA’s 2000 National Water Quality Inventory 
indicated excessive fertilization of water bodies as one of the most significant causes of water 
quality impairment in the United States. 
 
Indicators that high nutrient content might be a problem would be the water quality data ( nitro-
gen and phosphorus, E. coli readings), and the type of organisms present in the stream. 
 
The data collected during this project makes it impossible to differentiate between the possible 
sources, which is the definition of non point source pollution.   The water quality results re-
vealed that nitrogen readings was above the target criteria of 1.2 mg/L (nitrate + nitrite) eight-
een percent of the time, phosphorus was above the target criteria of 0.08 mg/L nine percent of 
the time and E. coli results confirm that the streams were over the target of 235 CFU twenty-six 
percent of the time.  During the macroinverbrate collection events in September of 2008 and 
February 2009 it was observed that the overall dominance of tolerant and facultative organ-
isms present at all locations indicates moderate to heavy impacts from nutrients.     
 
 

Erosion Control Practices and Construction Sites 
 
Erosion control practices help reduce soil erosion, sedimentation and potential attached pollut-
ants and consequently improve water quality.  Indiana has a law referred to as Rule 5 that ap-
plies to all “construction activity” that result in the disturbance of (1) acre or more of land.  Ar-
eas smaller than one acre are also regulated by this Rule if the project is part of a “larger com-
mon plan of development or sale”.  Land disturbance defined by this Rule is any manmade 
change of the land surface, including removing vegetative cover that exposes the underlying 
soil, excavating, filling, transporting, and grading.  IDEM has also designated several communi-
ties referred to as MS4s that are required to develop their own local programs.  If the project 
lies within one of these jurisdictions, plan content will be required to meet local criteria in addi-
tion to the items required by Rule 5.      
 
Both Clark and Floyd Soil and Water Conservation Districts have Erosion Control Specialists 
who are charged with the responsibility of reviewing the preconstruction erosion control plans 
and site reviews during construction to ensure that the plans are being followed.  The enforce-
ment for noncompliance is handled by the local entity  or the Indiana Department of Environ-
mental Management (IDEM), Office of Water Quality, Stormwater Program.   
 
The construction and post construction components of the plan review process are very impor-
tant to water quality and the Silver Creek Watershed.  “The construction component of the  
Stormwater Pollution Prevention Plan includes stormwater quality measures to address ero-
sion, sedimentation, and other pollutants associated with land disturbance and construction 
activities.  Proper implementation of the plan and inspections of the construction site are nec-
essary to minimize the discharge of pollutants.  The Project Site Owner should be aware that 
unforeseen construction activities and weather conditions may affect the performance of a 
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practice or the effectiveness of the plan.  The plan must be a flexible document, with provisions 
to modify or substitute practices as necessary.  The post construction component of the Storm-
water Pollution Prevention Plan includes the implementation of stormwater quality measures to 
address pollutants that will be associated with the final landuse.  Post construction stormwater 
quality measures should be functional upon completion of  the measures should be functional 
upon completion of  the project.  Long term functionality of the measures are critical to their 
performance and should be monitored and maintained. “13    
 
According to the Erosion Control Specialists the plan reviews and initial site inspection have 
improve considerably since the conception of Rule 5 in the early 90s.  Once construction be-
gins the problems begin.  One specialist said that he had never been on a perfect site once 
construction had begun.  After a site inspection the owner has 2 weeks to repair or correct the 
problem.  This process can be repeated several times.  Enforcement is very lax by some of the 
entities.  There have been incidences within both counties where erosion problems continue 
long after the development is completed.  Stop work orders are rarely ever issued.   
 
There are no projects in the watershed violation of Rule 5 at this time.  Due to the development 
potential of the watershed proper erosion control techniques and enforcement of this Rule is 
critical to the water quality of Silver Creek.      
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   Cropland Tillage Data 
 
In many watersheds throughout the country, runoff from cropland is a major concern.  The agri-
cultural community in the four counties making up the Silver Creek Watershed have adopted 
tillage practices to reduce nutrient, pesticide, and sediment runoff from corn and soybean 
fields.  The following tables give evidence to this fact.  The committee feels than any monies 
spent to promote no-till would be a waste.   
 

Type of Tillage Clark  Floyd Scott Washington 

No-Till 86 % 58% 77% 80% 

Mulch Till 9% 0% 21% 11% 

Conventional 5% 42% 2% 9% 

Table 19:  2007 Cropland Tillage Data - Corn 

Type of Tillage Clark  Floyd Scott Washington 

No-Till 87% 88% 89% 85% 

Mulch Till 6% 0% 6% 15% 

Conventional 7% 12% 5% 0% 

Table 17:  2007 Cropland Tillage Data - Soybeans 

 
No-till - any direct seeding system, including strip preparation, with minimal soil disturbance. 
 
Mulch Till - any tillage system leaving greater than 30% crop residue cover after planting, ex-
cluding no-till. 
 
Conventional - Any tillage system leaving less than 30% crop residue cover after planting. 
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Public Concern 
Possible Cause/

Source 

Stressor/
Pollutant 

Verified 
Y - Yes 
N - No 

Septic Systems  
 
Livestock and manure 
management  
 
Sewer Overflows (both 
CSOs & SSOs) 

E. coli 

Y 
 

Y 
 
 

N 

Bank Stabilization  
 
Development  
 
Flooding  
 
Ag Runoff 
 

 
 
 
 

Sediment 

Y 
 

Y 
 

Y 
 

N 

Increased Urban Areas  
 
Excess runoff  

 Nonpoint 
source pollu-

tion 
(oil, grease, 

runoff) 

Y 
 

Y     

Over-fertilization of 
lawns  
 
Septic Systems  
 
Small animals as well 
as traditional and non-
traditional livestock  
 
Runoff from agricultural 
lands (cropland and 
pasture)  
 

 
 
 
 

High nutrient 
content 

Y 
 
 

Y 
 
 

Y 
 
 

Y 

Construction  
 
New Development  
 
Zoning Plans  
 
  
 

 
Encroach-
ment (for 

both riparian 
buffers and 
wetlands) 

Y 
 

Y 
 

Y 

Flooding  
 
Agriculture (both live-
stock and grain opera-
tions)  
 
   
 

 
 

Erosion 

Y 
 

Y/N  

Conclusion 

E. coli results obtained during the testing cycle of the 
project verify that there is a problem in the creeks of the 
watershed.   
 
No sewer overflows were reported in the watershed. 
 
 
Visual inspection of the watershed validated the loss of 
sediment . 

Increased impervious area cause excess runoff which 
in turn causes more nonpoint source pollution. 

Water quality data and organisms found in the streams 
indicate that high nutrient content is a problem in Silver 
Creek and its tributaries. 

Construction and new development are encroaching on 
both riparian buffers and wetlands.   
 
Zoning plans encourage buffers along streams but are 
not mandatory. 

Addressing the flooding issues is beyond the scope of 
this project. 
 
Livestock allowed in the streams is causing erosion.  
 
Tillage practices are not a major cause of erosion.  
 
 

Table #:  Summary Verification of Silver Creek Watershed Concerns 
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Problem Statements 
 
On May 22, 2008, the Steering Committee started the process of developing problem state-
ments for the watershed.  These statements were created after data and information concern-
ing sources were analyzed and  discussed.  The committee also kept the concerns that were 
expressed by the public (page 31) in mind.  This was not an easy task. 
  
E. coli 
    1.  An increase in development will lead to more wastewater, which could result in more 
sewer overflows during rain events (Pleasant Run-Silver Creek 051401010805 and Jacobs 
Creek-Silver Creek 051401010806). 
    2. Improper maintenance of septic systems leads to failure, causing pathogens to enter 
nearby waterbodies and leads to health problems in humans. 
     3.  Livestock with uncontrolled access to waterbodies may lead to an increase in pathogens 
from animal waste which can result in digestive and other health problems for humans. 
 
Sediment and Erosion 
     1.  Contractors using inadequate erosion control practices on construction sites and de-
layed enforcement by local and state governments can lead to excess soil loss entering nearby 
waterbodies.  Sedimentation can lead to increased turbidity which can increase water tempera-
ture through heat absorbed particles, thus lowering dissolved oxygen.  Sediment may also kill 
aquatic life by clogging gills or smothering habitats. 
    2.  The lack of proper riparian buffers (in both urban and agricultural areas) is exhibited by 
increased sedimentation, streambank erosion, general erosion, flooding, algal blooms in sum-
mer, increased E. coli contamination, decreased stream habitat (temperature, contaminants, 
sediment), and decreased aesthetic qualities. 
     3.  Stream bank erosion can lead to excess sedimentation increasing turbidity and water 
temperature through heat absorbed particles, thus lowering dissolved oxygen.  Sediment may 
also kill aquatic life by clogging gills or smothering habitats. 
 
Nonpoint Source Runoff 
    1.  Lack of education by the general public concerning nonpoint source pollution (pollution 
generated with no identifiable source) and its effects on water quality. 
     2.  Hazardous runoff from parking lots, roads, junkyards, landfills, and suburban areas enter 
local waterbodies. 
 
High nutrient content 
     1.  Improper nutrient management on farmland and suburban areas (yards) can lead to nu-
trient overload in nearby waterbodies, increasing algal blooms, and decreasing dissolved oxy-
gen when the algae dies. 
     2.  Improper stocking rates (number of animals per acre) may cause nutrient overload to 
nearby waterbodies leading to increased algal blooms, and decreased dissolved oxygen when 
the algae die. 
 
Impaired biotic communities 
    1.  Erosion, loss of habitat and riparian buffers, and an increase in runoff pollutants can lead 
to an increase in sedimentation, higher water temperatures, and low dissolved oxygen levels, 
which in turn may cause death and/or lower numbers and diversity of macroinverbrates. 
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ESTIMATING POLLUTANT SOURCES AND LOADS 
 

Because no baseline information regarding the pollutant loads in the watershed existed, a 
model was selected to help with this task.  The model selected to estimate pollutant loads was 
the Long-term Hydrologic Impact Assessment known as L-THIA.14  It is a “source load” model 
which helped estimate the load for each land use in the watershed for the pollutants monitored.   
The information obtained from L-THIA will help support management plan and target restora-
tion resources.  The L-THIA model estimates runoff volume and pollutant load concentrations 
based on soil characteristics, land use, rainfall data, area, impervious surfaces, and long-term 
climatic data.  The land use data is from the 1992 National Land Cover Database derived from 
Landsat Thematic Mapper data which is the latest available for the L-THIA tool.  The fact that 
the land use data is outdated for some of the project subwatersheds influenced decisions  
made for the watershed plan.  The model uses standard coefficients for runoff for the land 
uses. 
 
The L-THIA model was run on each of the six 12-digit watersheds that make up Silver Creek.    
The concentrations predicted by L-THIA are considerably higher than the project’s monitoring 
data, but it is recognized that monitoring is just a snapshot in time.  The model uses historical 
data. 
 
Chart 6 (page 69) shows a breakdown of land use in the total watershed.  The pie charts at the 
bottom of page 69 show the land use by percentage for each subwatershed.  The charts at the 
top of pages 70 through 74 show a comparison of the 12-digit subwatersheds for each pollut-
ant.  The pie charts on the bottom of  those same pages (70 - 74) indicate the percentage of 
pollutant coming from each land use for the total watershed.  Tables18 through 23 (pages 63 
through 68) show the L-THIA load estimates for each 12-digit subwatershed by land use and 
soil classification.    Appendix VIII (page 176) also contains pie charts that depict pollutant esti-
mates by land use for each subwatershed. 
 
The four maps starting on page 75 also represent results from L-THIA.  The darker the color on 
the maps the greater the pollutant load is in that area.  
 
Table 24 (page 79) shows the L-THIA results concerning impervious areas.      

14 Long-term Hydrologic Impact Assessment Model, www.ecn.purdue.edu/runoff/lthianew 
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Charts 7-12:  Percentage of land use for each 12-digit subwatershed. 
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Total Average Annual Runoff by 12-Digit HUC
(Volume)
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Average Annual Runoff Volume by Land Use 
(Total Watershed)
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Total Annual Nitrogen Load
by 12-digit HUC
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Nitrogen Load Contribution by Land Use
 (Total Watershed)
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Total Annual Phosphorus Load 
by 12-Digit HUC
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Phosphorus Load Contribution by Land Use
 (Total Watershed)

57%

6%

1%

0%

28%

1%
7%

Agricultural

Commerical

Forest

Grass/Pasture

High-density Residential

Industrial

Low-density Residential

Chart 18 



73 

 

Total Annual Suspended Solids Load 
by 12-digit HUC
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Suspended Solids Load Contribution by Land Use
 (Total Watershed)
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 Total Fecal Coliform Load (million coliforms/acre)
by 12-Digit HUC

0

5000000

10000000

15000000

20000000

25000000

30000000

35000000

40000000

05
14

01
01

08
01

05
14

01
01

08
02

05
14

01
01

08
03

05
14

01
01

08
04

05
14

01
01

08
05

05
14

01
01

08
06

12-Digit HUC

F
ec

al
 C

o
li

fo
rm

 (
m

il
li

o
n

 
co

li
fo

rm
s/

ac
re

)

Chart 21 

Fecal Coliform Load Contribution by Land Use
 (Total Watershed)
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Map 14 

Runoff  Volume (m3/cell) 
[cell = 900 square meters] 
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Map 15 

Total Nitrogen Loss (kg/cell) 
[cell = 900 sq. meters] 
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Map 16 

Total Phosphorus Loss (kg/cell) 
[cell = 900 sq. meters] 
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Map 17 

Total Suspended Solids Loss (kg/cell) 
{cell = 900 sq. meters] 
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Impervious Area of Silver Creek Watershed from L-THIA 
 

Impervious surface has serious impacts on stormwater runoff and water quality as discussed 
on page 52 of this document.  The two subwatersheds (Jacobs Creek-Silver Creek and Pleas-
ant Run-Silver Creek) with the largest impervious area are the two that contribute the most pol-
lutants to the creek according to L-THIA.  Literature indicates that at 10 percent impervious-
ness, water quality impairments are expected.  The percentage of imperviousness is greater 
than estimated by L-THIA, because the data is based on 1992 Landsat Thematic Mapper sat-
ellite data.   Veteran’s Parkway (a commercial explosion) has been developed in the last five 
years.  Prior to development the area was a combination of forest and agricultural land with 
little if any impervious surface.  

Watershed 12- 
digit HUC and 

name 

Commer-
cial    

(acres) 

High-
density 

Residential 
(acres) 

Industrial  
(acres) 

Low-
density 

Residen-
tial  

(acres) 

Total Acres % of   
Subwater-

shed 

Miller Creek   
051401010801 70.9 532.6 9.0 219.2 831.7 6.9% 

Headwaters-
Silver Creek    

051401010802 11.3 577.0 3.2 42.7 634.2 4.0% 

Blue Lick Creek  
051401010803 16.5 276.4 8.2 32.5 333.6 3.31% 

Sinking Fork   
051401010804 6.6 864.6 1.7 29.6 902.5 5.02% 

Pleasant Run-
Silver Creek    

051401010805 475.9 2,386.3 188.7 940.8 3,991.7 17.9% 

Jacobs Creek-
silver Creek    

0514010100806 1,418.5 3,641.0 612.4 3,414.2 9,086.1 47.5% 

Total for  
Silver Creek 
Watershed 1,999.7 8,277.9 823.2 4679.0 15,779.8 16.2% 

Table 24:  Impervious Area of Silver Creek Watershed Estimated by L-THIA 
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Conclusions Drawn from L-THIA Results 
 
The predominant land use in the Silver Creek Watershed is forest (48 percent of the total wa-
tershed).  Forest land dominates in four of the six subwatersheds and is almost 50 percent in 
three of the other subwatersheds.  Grass and pasture land is the second largest land use at 19 
percent .  Agricultural land makes up 15 percent of the watershed.  High-density residential (9 
percent), low-density residential (5 percent), commercial (2 percent), and industrial (1 percent) 
combine for approximately 16 percent of the watershed.  These four land uses make up the 
impervious area of the watershed, creating the greatest runoff.  Only 1% of the watershed is 
made up of water/wetlands.     
 
RUNOFF 
The results indicate the average annual runoff by volume (page 70) is heaviest in the Jacobs 
Creek-Silver Creek subwatershed (051401010806).  This watershed has 47.5 percent impervi-
ous area and is being affected heavily by  high-density residential and commercial activity.  
Current land use data would indicate that forest, grass/pasture, and agricultural land is almost 
nonexistent in that particular subwatershed.  Pleasant Run-Silver Creek subwatershed also 
has high volume runoff.  This area is being developed heavily at this time, and the large 
amount of runoff would not be unexpected.  Pleasant Run-Silver Creek has 17 percent imper-
vious area.  
 
NITROGEN   
L-THIA estimates that the highest nitrogen loads should be in the Pleasant Run-Silver Creek 
subwatershed.  Agricultural land is the biggest contributor to nitrogen loads in all of the sub-
watersheds except in the Jacobs Creek-Silver Creek.  There, high-density residential and agri-
cultural land are both at 30 percent.  The most surprising aspect of the nitrogen load estimate 
in the Jacobs Creek-Silver Creek subwatershed is that agricultural land is only four percent of 
the total land use, while high-density residential is 20 percent of the total land use, but they 
contribute equal amounts of nitrogen. 
 
PHOSPHORUS  
Again the subwatershed with the largest total annual phosphorus load estimate according to L-
THIA is Pleasant Run-Silver Creek with agricultural land contributing 59 percent of the load.  In 
five of the six subwatersheds making up Silver Creek watershed, agricultural land use is the 
main contributor.  Jacobs Creek-Silver Creek subwatershed’s highest contributing land use is 
high-density residential.   
 
SUSPENDED SOLIDS 
Pleasant Run-Silver Creek subwatershed is estimated to be the largest load pollutant of sus-
pended solids.  Agriculture is the land use that contributes most to the problem throughout the 
watershed except in subwatershed Jacobs Creek-Silver Creek where high-density residential 
is the culprit.   
 
TOTAL FECAL COLIFORM  
Jacobs Creek-Silver Creek is the subwatershed estimated by L-THIA to cause the largest pol-
lutant load for total fecal coliform.  The land use contributing most to the load is high-density 
residential in this subwatershed.  Agricultural land use is the contributing factor in all of the 
other subsubwatersheds.  Pleasant Run-Silver Creek subwatershed just misses being the top 
subwatershed for fecal coliform load production.  Only E. coli and not total fecal coliform was 
tested for this project.  The comparison between E. coli and fecal coliform is difficult, because 
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The numbers for total fecal coliforms are of such magnitude.  Using L-THIA as a tool for com-
parison of relative pollutant contributions is emphasized with this example. 
 

Summary   
A  conclusion that can be drawn from the L-THIA data is that the subwatersheds causing the 
most runoff and pollutant problems for the watershed are Pleasant Run-Silver Creek, Jacobs 
Creek-Silver Creek, and Sinking Fork.  The land uses that are causing the most problems are 
agricultural land and high-density residential.  The other three subwatersheds,  which are in 
the northern part of the watershed, Miller Creek (051401010801), Headwaters-Silver Creek 
(051401010802), and Blue Lick Creek (051401010803), are not causing many problems for 
two reasons:  1) the majority of the land use is forest and 2) although development is on the 
increase in that part of the watershed, it is not at the level of the rest of the watershed. 
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051401010801 13781 5512 14011 -8269 230 

051401400802 17901 9846 25957 -8056 8056 

051401010803 10939 3373 7840 -7566 -2999 

051401010804 22427 17194 41116 -5233 18689 

051401010805 30102 27844 56942 -2258 26841 

Totals 127800 94787 216607  91907 

Table # NO3 Estimated Reductions Needed 

Subwatershed 

Target 
NO3 
Load  
lb/yr) 

Estimated Cur-
rent Average 

Load 
(lb/yr) 

Estimated Cur-
rent Maximum 

Load (lb/yr) 

NO3 Reduction 
Needed 

(Average Cur-
rent Load)  

(lb/yr) 

NO3 Reduction 
Needed 

(Maximum Cur-
rent Load)  

(lb/yr) 

051401010806 32650 31017 70741 -1632 38091 

Subwatershed 

Target TP 
Load  
(lb/yr) 

Estimated Cur-
rent Average 
Load (lb/yr) 

Estimated Cur-
rent Maximum 

Load (lb/yr) 

TP Reduction 
Needed 

(Average Cur-
rent Load)  

(lb/yr) 

TP Reduction 
Needed 

(Maximum Cur-
rent Load)  

(lb/yr) 

051401010801 919 1148 4134 230 3216 

051401010802 1193 448 448 -746 -746 

051401010803 729 456 1003 -273 273 

051401010804 1495 1121 2616 -374 1121 

051401010805 2007 1756 7525 -251 5519 

051401010806 2177 1632 2449 -544 272 

Total 8520 6562 18175  10401 

  Table # Total Phosphorus Estimated Reductions Needed 

Load Reductions 
 Knowing the load reduction needed to meet the target goals helps in selecting the best man-
agement practices required to achieve the goals.   Table #  show the target load, the estimated 
current average and maximum loads and reductions needed for both average and maximum 
current loads for NO3 and Total Phosphorus.  The “flow” was taken from L-THIA results 
(converted acre-ft to liters) and multiplied by the target concentrations (NO3 - 1.2 mg/L; TP - 
0.08 mg/L) and then converted to lbs/year.  Note: The nitrogen target selected by the Steering 
Committee was 1.2 mg/L using only nitrate plus nitrite not total nitrogen.  NO3 is only one  part 
of total nitrogen.  The average values obtained from sampling sites within the watershed are 
almost all below the target value already.  These values are consider to be low due to the 
drought conditions the watershed has experienced over the last two years therefore, the esti-
mated maximum load may be a more realistic target.  Additional information about these calcu-
lations can be found in Appendix IX on page ##. 

No Reduction Required 
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Best Management Practices to be Installed 
 
Finding ways to reduce the pollutant loads in Silver Creek Watershed is one of the main goals 
of this plan.  Once again, a model was used to estimate load reductions.  Estimation of the 
load reductions for sediment and nutrients from the implementation of agricultural BMPs was 
done using the EPA Region 5 model.  This model uses the “Pollutants Controlled Calculation 
and Documentation for Section 319 Watersheds Training Manual” (Michigan Department of 
Environmental Quality, June 1999).   The model uses many simplifying assumptions to provide 
a general estimate of the load reductions caused by implementation of BMPs.  The Steering 
Committee asked for input from both NRCS and ISDA to establish realistic acreage numbers 
for applying BMPs. 
 
Bank Stabilization 
 
Bank stabilization is a practice that could easily be applied to several miles of Silver Creek, but 
the practice is very costly at an estimated $10.00 per square foot.   Realistically the Steering 
Committee thinks that a quarter of mile (1320 feet) can be installed.  An aspect of the banks 
that had to be determined before we could run the model was the Lateral Recession Rate 
(LRR).  The LRR is the rate at which bank deterioration has taken place and is measured in 
feet per year.  Using the narrative description provided in the model it was determined that the 
banks of Silver Creek fall into the severe category on the lower range (0.3).    
 
Estimated Sediment Load Reduction (ton/year) - 158.4 
 
Estimated Phosphorus Load Reduction (lb/year) - 158.4 
 
Estimated Nitrogen Load Reduction (lb/year) - 316.8 
 
Prescribed Grazing 
 
Prescribed grazing is defined as managing the harvest of vegetation with grazing and/or 
browsing animals by NRCS Field Office Technical Guide.  Reasons why this practice is applied 
are to help improve or maintain surface and /or subsurface water quality and quantity, reduce 
accelerated soil erosion, and improve or maintain riparian and watershed function.  When this 
practice is applied to five hundred acres in the watershed the    
 
Estimated Sediment Load Reduction (ton/year) - 86. 
 
Estimated Phosphorus Load Reduction (lb/year) - 161. 
 
Estimated Nitrogen Load Reduction (lb/year) - 321. 
 
Cover Crop 
 
Cover crop defined by NRCS is grasses, legumes, forbs, or other herbaceous plants estab-
lished for seasonal cover and other conservation purposes.  Cover crop is important to Silver 
Creek because it helps reduce erosion and capture and recycle or redistribute nutrients.  Im-
plementation of cover crops on 250 acres will reduce the load reduction (estimated) for: 
 
Sediment (ton/year) - 209.          Phosphorus (lb/year) - 227.             Nitrogen (lb/year) - 453.                             
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Agriculture Buffers 
 
The model does not specifically list buffers as a BMP so filter strips were used instead.  The 
function of both of these practices are essentially the same.  There is a notation in the model 
that states that filer strips may further reduce sediment by 65%, phosphorous by 75%, and ni-
trogen by 70 % based on Pennsylvania State University (1992).  On agricultural lands it s the 
objective of the implementation grant to install 10 acres of filter strips over the next two years.  
If all of the buffers get installed the estimated load reductions will be: 
 
Sediment Load Reduction  (ton/year) - 4 
 
Phosphorus Load Reduction (lb/year) - 7 
 
Nitrogen Load Reduction (lb/year) - 14 
 
Urban Buffers 
 
The model also includes a worksheet to estimate urban runoff BMP pollutant load reduction.  
The methodology and efficiency values used in the worksheet were developed by the Illinois 
Environmental Protection Agency.  The worksheet has one select a BMP and enter the land 
use of the contributing/drainage area in acres according to whether it has storm sewers or not.  
The model then gives you the estimated load and load reductions.  This urban model was ran 
on subwatersheds Pleasant Run-Silver Creek (051401010805) and Jacobs Creek-Silver Creek 
(051401010806) because they hold the majority of urban land in the Silver Creek Watershed.  
The results are shown in Table 25 (page 84) for Subwatershed Pleasant Run-Silver Creek and 
Table 26 (page 85) for subwatershed Jacobs Creek-Silver Creek. 
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Test Load Before BMP 
(lbs/yr) 

Load After BMP 
(lbs/yr) 

Load Reduction 
(lbs/yr) 

Biological Oxygen Demand 
(BOD) 

293,047 145,058 147,989 

Chemical Oxygen Demand 
(COD) 

3,457,247 2,074,348 1,382,899 

Total Suspended Solids 
(TSS) 

9,631,483 2,600,500 7,030,983 

Lead 8,320 4,576 3,744 

Copper 1,772 U U 

Zinc 12,834 5,134 7,701 

Total Dissolved Solids 
(TDS) 

20,627,353 U U 

Total Nitrogen (TN) 94,715 56,829 37,886 

Total Kjeldahl Nitrogen 
(TKN) 

73,527 U U 

Dissolved Phosphorus (DP) 3,021 U U 

Total Phosphorus (TP) 11,027 6,037 4,990 

Cadmium 71 U U 

Table 25:   
Urban Runoff BMP Pollutant Load  

Estimated Load and Load Reductions 
For Pleasant Run-Silver Creek Subwatershed 

(051401010805) 

U = Removal Efficiency for the particular BMP and constituent unavailable. 
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Table 26 
Urban Runoff BMP Pollutant Load 

Estimated Load and Load Reductions 
For Jacobs Creek-Silver Creek 

(051401010806) 

Test Load Before BMP 
(lbs/yr) 

Load After BMP 
(lbs/yr) 

Load Reduction 
(lbs/yr) 

Biological Oxygen Demand 
(BOD) 

315,073 155,961 159,112 

Chemical Oxygen Demand 
(COD) 

2,805,033 1,683,020 1,122,013 

Total Suspended Solids 
(TSS) 

7,204,920 1,945,328 5,259,592 

Lead 6,657 3,661 2,995 

Copper 1,324 U U 

Zinc 12,540 5,016 7,524 

Total Dissolved Solids 
(TDS) 

14,834,580 U U 

Total Nitrogen (TN) 89,859 53,916 35,944 

Total Kjeldahl Nitrogen 
(TKN) 

57,620 U U 

Dissolved Phosphorus (DP) 3,491 U U 

Total Phosphorus (TP) 11,044 6,047 4,997 

Cadmium 62 U U 

U = Removal Efficiency for the particular BMP and constituent unavailable. 
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Conclusions Drawn from Load Reduction Estimates 
 
BMPs Total Estimated Sediment Load Reduction - 457 tons per year 
 
BMPs Total Estimated Phosphorus Load Reduction - 10,540 pounds per year 
 
BMPs Total Estimated Nitrogen Load Reduction - 74,935 pounds per year  
 
   
The BMPs selected would meet the estimated reductions needed to reach the targets set for 
the Silver Creek Watershed.  If the average loads stay at the levels recorded during the moni-
toring cycle of this project the reductions would exceed the targets.  Even if the maximum load 
scenario is used the BMPs would  meet the total estimate phosphorus load reduction and 
come close to meeting the target reductions for nitrogen. Two important facts to keep in mind 
when looking at the reduction results is 1) they are estimates and 2) the target for nitrogen is 
just NO3 and total nitrogen.  A water quality monitoring program must be continued after imple-
mentation to ensure that targets are being met.      
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PART III 
 

STEPS TO THE IMPROVEMENT 
 OF WATER QUAILTY 

IN 
SILVER CREEK WATERSHED 
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Critical Area Identification 
 

Critical areas are targeted areas in the watershed where the stressors/causes are causing the 
greatest damage and where applying treatment measures will have the greatest effect.  The 
target areas should be: 
 Feasible for the group to address 
 Small enough to be addressed in 3 to 5 years 
 Considered for funding possibilities, willingness of landowners to participate, and whether 

the impact of treatment can be measured. 
Each pollutant’s cause was considered individually.  The criteria used to determine the critical 
areas is discussed below.  The committee considered the subwatersheds as a whole and did 
not  try to pinpoint the reaches when determining the critical areas in the watershed.  The prior-
ity ranking of the critical areas is explained at the end of this section. 

 
 
 

E. coli Critical Areas 
 

To determine the critical areas polluted by E. coli the committee looked at  monitoring data, 
livestock location, combined sewer overflows, and septic systems. 
  
Monitoring Data:  Every time a site’s E. coli reading was over the state standard of 235 
CFU/100ml it was given a point.  The monitoring sites for each watershed were added together 
to get a total.  If the total was greater than five, it was considered a critical area.  The 2008 Im-
paired Waters List was also consulted since it is based on monitoring data collected by IDEM, 
which added Sinking Fork (red) (051401010804) because of Sugar Run.  Pleasant Run - Silver 
Creek (yellow)  was already considered a critical area but one additional segment within this 
subwatershed for E. coli was included on the 2008 list.  The subwatersheds that are colored 
below are the critical areas identified using this criteria.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: 
Critical Areas determined 
by monitoring data for  
E. coli 
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Livestock Location:  It is difficult to pinpoint where livestock has access to the  
creek; our windshield survey gave us only the location of the livestock.  The subwatersheds 
that have the largest number of livestock locations where given the highest priority.  The two 
subwatersheds with the highest number of livestock sites are located next to each other, which 
may increase the E. coli numbers.  
 
 
 
 
 
 
 
 
 
 
Combined Sewer Overflows:  The effect of combined sewer overflows may be minimal in the 
watershed area for E coli.  When the combined sewer overflow reports were checked at IDEM 
none were reported in the watershed.  According to reports in the newspaper it is a very impor-
tant issue in some parts of the watershed so the committee decided to designate that  portion 
of the watershed as a critical area until there is substantial evidence to remove it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Septic Systems:  Improperly working septic systems are known to be a source of E. coli.  
Since there is not an inspection of septic systems once they are installed, the committee used 
Clark County Health Department list of condemned homes for 2007 to determine the critical 
area of the  watershed for septic systems.   Soil types throughout the watershed are either 
somewhat or very limited for septic system suitability, making the whole watershed unfavorable 
for traditional absorption septic fields.  
 
 
 
 
 
 
 
 
 
 
 

Figure 6: 
Critical Area for Sewer  
Overflows for E. coli 

Figure 7:  
Critical Area for Septic  
Systems for E. coli 

Figure 5: 
Critical Areas determined 
by livestock location for  
E. coli 
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Sediment and Erosion:   
 

The critical areas for sediment and erosion were determined by looking at riparian buffers, live-
stock location, and streambank erosion (where stabilization of streambank is needed).  Sedi-
mentation caused by construction projects is a problem throughout the watershed.  In both 
Clark and Floyd Counties construction project are under the jurisdiction of either MS4 or Rule 5  
permits so the steering Committee did not consider using the information when selecting the 
critical areas for sedimentation and erosion.  An outreach and education component in the im-
plementation phase will address this problem.     
 
Streambank Erosion:  Many factors have combined to cause severe streambank erosion on 
Silver Creek from just below Blackiston Mill Dam to its outlet into the Ohio River including the 
natural geology of the area.  Funding to correct the problems in that area of Silver Creek would 
be astronomical.  The committee viewed the streambank erosion taking place in the lower 
reaches of the watershed beyond the scope of this project.  The streambank erosion taking 
place in the upper reaches of the watershed will be the focus of this project.  The criteria that 
was used  to identify the critical area was visual inspection, landowners notifying us of prob-
lems, and percentage of agricultural land. 
 
 
 
 
 
 
 
 
 
Riparian Buffers:  While the public believes the streams throughout the watershed are buff-
ered, the committee understands that many of these are not sufficient.  They feel this is a prob-
lem throughout the watershed but gave top priority to the two subwatersheds that have the 
highest percentage of agricultural land.  
 
 
 
 
 
 
 
 
 
Livestock Location:  It is difficult to pinpoint where livestock has access to the creek, our 
windshield survey gave us only the location of the livestock.  The subwatersheds that have the 
largest number of livestock locations where given         
the highest priority.  
 
 
 
 
 
 

Figure 8: 
Critical Area of watershed for 
sediment and erosion deter-
mined by streambank erosion. 

Figure 9:  
Critical Area for buffers for 
sediment and erosion. 

Figure 10: 
Critical Areas determined by live-
stock location for sediment and 
erosion. 
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Non- Point Runoff 
 

Critical areas were determined by the committee looking at impervious area and areas of high 
fertilization (which the committee determined to be agricultural lands and lawns in high and low 
density residential). 
 
 Impervious Areas:  Knowing that at 10% impervious area damage is being done to the 
water quality the committee looked at the chart on page 55 and considered any subwatershed 
with an impervious area >10% as a critical area. 
 
 
 
 
 
 
 
 
 
 
 
 
 Fertilization:  The committee knows that fertilizer is applied not only to agricultural land 
and grass/pasture lands (may be not as often as recommended) but also to yards (sometimes 
at rates that exceed recommendations) so all areas where considered when determining criti-
cal areas for fertilization.  If the land use (agricultural + grass/pasture + high density residential 
+ low density residential) percentages for a subwatershed totaled > 50% it was considered a 
critical area. 
 

Figure 11:   
Critical areas determined by 
impervious areas for non-point 
runoff. 

Figure 12:  
Critical areas determined by 
fertilization for non-point  
runoff. 
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High Nutrient Content 
 

High nutrient content critical areas were determined by looking at the monthly water quality 
data, septic systems, livestock location, and agricultural lands.  Although the committee had 
considered residential areas when considering fertilization in runoff,  they didn’t this time. 
 
 Water Quality Data:  The water quality data was very slow getting to the committee so 
the data they had when they reached this particular task was not indicating a problem.  Thus, 
no critical area was selected at this time.  The parameters that were considered were nitrates, 
nitrites, nitrogen-ammonia, total Kjedahl nitrogen (TKN) and total phosphorus. 
 
 Septic Systems:  Here the committee looked at the area where septic systems are 
most likely to be found in the watershed as well as where condemned systems were located in 
the past year.  The highly urbanized areas were considered low priority because most of those 
areas are either serviced by sewers or package treatment plants.   
 
 
 
 
 
 
 
 
 
 
 
 
 Livestock Location:  Again the committee used the livestock location numbers to de-
termine the priority level for high nutrient content although the information that was really 
needed would have been number of animals per acre.   
 
 
 
 
 
 
 
 
 
 
 
 Agricultural Lands:  If a subwatershed has >20% agricultural land it was given high 
priority for nutrients.    

Figure 14: 
Critical Areas determined by  
livestock location for high  
nutrient content. 

Figure 15: 
Critical Area determined by 
 agricultural  lands for high  
nutrient content. 

Figure  13: 
Critical Area determined by 
septic systems for high  
nutrient content. 
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Biotic Communities 
 
The committee used the Impaired Waters lists from 2006 and 2008, plus macroinverbrate data 
to determine the critical areas for biotic communities.     

 
Macroinverbrate data (pages ##) collected during the project was very discouraging through-
out the watershed so the committee decided to disregard the data during the selection of the 
critical areas for biotic communities.  The drought conditions of the last two years may have 
skewed the results. 
 
 

Figure 16:  
Critical Areas of watershed for 
biotic communities.  

Year of List Assessment Unit ID Assessment Unit Name Subwatershed  

2006 & 2008 INN01EB_T1033 Silver Creek  
Unnamed Tributary 

051401010805 
Pleasant Run-Silver Creek 

2008 INN01E8_00 Sugar Run 051401010804 
Sinking Fork 

2008 INN01EB_01 Silver Creek 051401010805 
Pleasant Run-Silver Creek 

Table #  Impaired Biotic Communities from 2006 and 2008 Impaired Waters List 

2008 INN01EB_T1001 Silver Creek  
Unnamed Tributary 

051401010805 
Pleasant Run-Silver Creek 
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PRIORITY RANKINGS FOR SILVER CREEK WATERSHED 
 
All subwatersheds within the Silver Creek Watershed have some type of impairment.  To help 
prioritize the subwatersheds the committee gave a subwatershed one point each time it was 
designated as a critical area.  Figure 17 shows the totals for subwatersheds.  Based upon 
these totals the Steering Committee has determined that the implementation grant should con-
centrate on subwatersheds Sinking Fork (051401010804), and Pleasant Run - Silver Creek 
(051401010805).  After installing BMP in that area the emphasis would be moved to include 
subwatersheds Miller Fork (051401010801),  Headwaters - Silver Creek (051401010802) and 
Blue Lick Creek (051401010803).  Jacobs Creek - Silver Creek (051401010806) will be the 
last watershed to receive attention because it falls under MS4 jurisdiction, some of its problems 
are not within the scope of 319 Grants.  If the BMPs that are installed work properly they 
should help improve the water quality downstream also.  A concerted education component for 
this area will be included in the implementation phase. 
  

 
   
 

 
 
 

  Priority Rankings 
  1.  Sinking Fork (051401010804) 
  2.  Pleasant Run - Silver Creek (051401010805) 
  3. Miller - Fork (051401010802 
             4. Headwaters-Silver Creek (051401010801) 
             5.  Blue Lick Creek (051401010803) 
             6.  Jacobs Creek-Silver Creek (051401010806)    

Figure 17:   Priority Point Total 
for Critical Areas 
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Goals and Objectives 
To be able to set goals and objectives for Silver Creek, the Steering Committee completed a 
step by step process which is described below.   The products they produced are on the fol-
lowing pages. Since the plan is a working document, the committee made changes after re-
ceiving additional data or information and will continue to make changes.  Tables represent the 
initial framework for action.  For water quality restoration and protection to be successful and 
as the economic environment worsens, it is critical that the public be involved in all aspects of 
the process.    
 
 

Stressor Worksheet (page 32) 
(What are the pollutants and their sources) 

↓ 
Problem Worksheet 

(Identify problems, where they occur in the watershed, what is the cause) 
↓ 

Problem Statement 
(Adequately summarizes main concerns within watershed) 

↓ 
Main Goals 

(What needs to be done to improve the water quality) 
↓ 

Objectives 
(Steps taken to accomplish goal) 

↓ 
Action & Cost 

(What we are going to do and how much will it cost) 
↓ 

Target Audience 
(Who do we want our actions directed towards) 

↓ 
Performed By 

(Who is responsible to get action done) 
↓ 

Time Schedule 
(When does it start and how to get accomplished) 

↓ 
Indicator 

(What tells us we are accomplishing our goals) 
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Action Register 
 

An action register lists for each goal what tasks will be performed, when each task will be com-
pleted, who is responsible for doing it, and what resources (money and technical assistance) 
are needed.  The one on the following pages (96-106) was created by the committee to sim-
plify the implementation process of the plan.   
 
The organizations listed in the action register are organizations that could potentially provide 
support, advice or consultation on a particular management measure.  These lists are not in-
tended to be comprehensive or to exclude other entities from participating in the development 
and/or implementation of a management measure.  Participation by any and all organizations 
will be encouraged to participate.   

$ Less than $1,000 

$$ $1,000 to $5,000 

Table 27:  Project Cost Estimates Used in Action Register 

$$$ Greater than $5,000 

Goals 
 
1. Reduce E. coli loading to reach the EPA standard of 235 colonies/100ml by the year 2015. 
 
2. Reduce sediment loading to meet target goal for Total Suspended Solids (80mg/L) after 

1/4 inch rain event. 
 
3. Reduction of non-point source runoff. 
 
4. Reduce anthropogenic nutrient input (Nitrogen target 1.2 mg/L and Phosphorus target 0.08 

mg/L) into the stream. 
 
5.  Improve beneficial habitat to increase macroinverbrates. 
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Measuring Progress and Plan Evaluation 
 

The overall success of the watershed management plan is dependent upon the participation of 
the constituents of the Silver Creek Watershed.  To achieve the water quality goals set forth in 
this plan, it has become apparent to the Committee that a watershed-wide approach with goals 
that are realistic and measureable are needed for successful implementation.  The plan identi-
fies general timeframes and implementation activities that will start as funding becomes avail-
able.  The watershed plan will be amended if needed to ensure that the strategies identified 
achieve the goals.   
 
During the development of this plan, the Clark County SWCD applied for a Section 319 grant 
for implementation of the Silver Creek Watershed improvement plan.  Included in the grant for 
implementation are dollars for cost-share programs for installation of agricultural and urban/
suburban Best Management Practices (BMPs), public outreach, educational programming, 
conservation partnerships, and professional development.  Funds required for personnel and 
administrative costs are also included.   
 
The cost-share program will be developed by a committee consisting of representatives of 
NRCS, ISDA, Clark County SWCD, and the Steering Committee, as well as the project coordi-
nator.  Objective criteria will be established to rank projects designed to maximize dollars spent 
for improvement of water quality within the Silver Creek Watershed.  The cost-share program 
will be administered through the Clark County SWCD office.  Applications will be available in 
the Clark County SWCD office and on the SWCD web site. 
 
Meetings at least quarterly or as needed, will be conducted by the Steering Committee to en-
sure that the implementation plan continues to reflect the ideas expressed during the planning 
process.  The action register developed during the planning process and staff reports will be 
reviewed at these meetings. 
 
In order to document any reductions to contaminant loading identified by the baseline data col-
lected during this project, professional monitoring will continue on a limited basis.  A volunteer 
water quality monitoring network will be developed.  Existing sites will be utilized where possi-
ble.  Collection procedures will be maintained in conjunction with the existing QAPP, but some 
modifications will be necessary.  The water quality monitoring results will be used to refine the 
necessary loading results and help document the impact of implementation projects.  These 
results will also help to justify any changes in the plan.   
 
Because the Clark County SWCD applied for the implementation grant, they are ultimately re-
sponsible for making any changes to the project, keeping all the relative records and docu-
ments.  Tracking the success of implementation will be accomplished using the indicators de-
veloped in the plan.  The indicators include number of participants attending workshops; num-
ber of hits on the SWCD web site; number of publications distributed; number of articles pub-
lished in newsletters; number of reports received on the hot line; reductions in the number of 
reported failures; feet of buffers installed; number of landowners participating in cost-share 
programs; number of BMPs installed; reduction of pollutant loads for E. coli, total suspended 
solids, nitrogen, and phosphorus; number of buffer plants purchased through district run pro-
grams; number of participating partners; and an increase in the number and diversity of macro-
inverbrates.  The Clark County SWCD will incorporate the review and update process of the 
plan into their business plan to keep it current.     
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Glossary of Terms 
 
303(d) List – a list identifying waterbodies that are impaired by one or more water quality ele-
ments, thereby limiting the performance of designated beneficial uses. 
 
Aquifer – any geologic formation containing water, especially one that supplies water for wells, 
springs, etc. 
 
Benthic Community - the community of plants and animals that live on, over, or in the sub-
strate of the surface water. 
 
Best Management Practice (BMP) – are  those practices which are determined, after problem 
assessment and examination of all alternative practices and technological, economic, and in-
stitutional considerations, to be the most effective practicable means of preventing or reducing 
the amount of pollution generated by point or nonpoint sources to a level compatible with water 
quality goals. 
 
Canopy Cover – the overhanging vegetation over a given area. 
 
Channelization – straightening of a stream; often the result of human activity. 
 
Coliform – intestinal waterborne bacteria that indicates fecal contamination.  Exposure may 
lead to human health risks. 
 
Designated Uses – state established uses that waters should support (e.g., fishing, swim-
ming, aquatic life). 
 
Detention Pond – a basin designed to slow down stormwater runoff by temporarily storing the 
runoff and releasing it at a specific rate. 
 
Dissolved Oxygen – oxygen dissolved in water that is available for aquatic organisms. 
 
Downstream – in the direction of a stream’s current. 
 
Dredge – to clean, deepen, or widen a water body using a scoop, usually done to remove 
sediment from a streambed. 
 
Easement – a right, such as a right of way, afforded an entity to make limited use of another’s 
real property. 
 
Ecoregion – a community of living organisms and their interrelated physical and chemical en-
vironment. 
 
Erosion – the removal of soil particles by the action of water, wind, ice, or other agent. 
 
E. coli (Escherichia coli) – a type of coliform bacteria found in the intestines of warm-blooded 
organisms, including humans. 
 
Gradient – measure of a degree of incline; the steepness of a slope. 
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Groundwater - water that flows or seeps downward and saturates soil or rock. 
 
Headwater - the origins of a stream. 
 
Hydrologic Unit Code (HUC) -   a unique numerical code created by the U.S. Geological Sur-
vey to indicate the size and location of a watershed within the United States. 
 
Impaired Waterway – a waterway which does not meet federal or state water quality stan-
dards.  Waterways may be impaired for recreational use due to the presence of E. coli, for fish 
consumption due to high levels of PCBs or mercury, for high levels of nutrients, or other 
causes.  
 
Impervious Surface – any material covering the ground that does not allow water to pass 
through or infiltrate (e. g., roads, roofs). 
 
Infiltration – downward movement of water through the uppermost layer of soil. 
 
Macroinvertebrates – animals lacking a backbone that are large enough to see without a mi-
croscope. 
 
Maximum Contaminant Level (MCL) – the highest level of a contaminant that is allowed in 
drinking water. 
 
National Pollutant Discharge Elimination System (NPDES) – a national program in which 
pollutant dischargers, such as factories and treatment plants, are given permits with set limits 
of discharge allowable. 
 
Nonpoint Source Pollution (NPS) – pollution generated from large areas with no identifiable 
source (e.g., stormwater runoff from streets, development, and commercial and residential ar-
eas). 
 
Permeable – capable of conveying water (e.g., soil, porous materials). 
 
Point  Source Pollution – pollution originating from a point, such as a pipe or culvert. 
 
Pollutant – as defined by the Clean Water Act (Section 502(6)):  “dredged spoil; solid waste; 
incinerator residue; sewage; garbage; sewage sludge; munitions; chemical wastes; biological 
materials; radioactive materials; heat; wrecked or discarded equipment; rock; sand; cellar dirt 
and industrial; municipal; and agricultural waste discharged into water.” 
 
Pool – an area of relatively deep, slow moving water in a stream. 
 
Retention Pond – A basin designed to retain stormwater runoff so that a permanent pool is 
established. 
 
Riffle – an area of shallow, swift moving water in a stream. 
 
Riparian Zone – an area, adjacent to a water body, which is often vegetated and constitutes a 
buffer zone between the nearby land and water. 
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Run -  a stretch of fast, smooth current, deeper than a riffle, with little or no turbulence on the  
 
Run-off– water from precipitation, snowmelt, or irrigation that flows over the ground to a water-
body.  Run-off can pick up pollutants from the air or land and carry them into streams, lakes, 
and rivers. 
 
Sediment – soil, sand, and minerals washed from the land into a waterbody. 
 
Sedimentation – the process by which soil particles (sediment) enter, accumulate, and settle 
to the bottom of a waterbody. 
 
Soil Association – a landscape that has a distinctive pattern of soils in defined proportions.  
Typically named for the major soils. 
 
Storm Drain – constructed opening in a road system through which run-off from the road sur-
face flows on its way to a waterbody. 
 
Stormwater – the surface water run-off resulting from precipitation falling within a watershed. 
 
Substrate – the material that makes up the bottom layer of a stream. 
 
Suspended Sediment – the fraction of sediment that remains suspended in water and does 
not settle out or accumulate in the stream bed. 
 
Topographic Map – map that marks variations in elevation across a landscape. 
 
Total Maximum Daily Load (TMDL) – calculation of the maximum amount of a pollutant that a 
waterbody can receive before becoming unsafe and a plan to lower pollution to that identified 
safe level. 
 
Tributary – a stream that contributes its water to another stream or waterbody. 
 
Turbidity – presence of sediment or other particles in water, making it unclear, murky, or 
opaque. 
 
Upstream – against the current. 
 
Water quality – the condition of water with regard to the presence or absence of pollution. 
 
Water quality standard – recommended or enforceable maximum contaminant levels of 
chemicals or materials in water. 
 
Watershed – the area of land that water flows over or under on its way to a common water-
body. 
 
Wetlands – lands where water saturation is the dominant factor in determining the nature of 
soil development and the types of plant and animal communities. 
 
Zoning – to designate, by ordinance, areas of land reserved and regulated for specific uses, 
such as residential, industrial, or open space. 
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Acronyms 
 
BMP    Best Management Practice 

BOD    Biological (or Biochemical) Oxygen Demand 

CRP    Conservation Reserve Program 

CTIC    Conservation Technology Information Center 

CWA    Clean Water Act 

EPA    Environmental Protection Agency 

EQIP    Environmental Quality Incentives Program 

GAP    Gap Analysis Program 

GIS    Geographic Information System  

GPS    Global Positioning System 

HUC    Hydrologic Unit Code 

IAC    Indiana Administrative Code 

IBI    Index of Biological Indicators 

IDEM    Indiana Department of Environmental Management 

IDNR    Indiana Department of Natural Resources 

MGD    Million gallons per day 

MRCC    Midwestern Regional Climate Center 

MS4    Municipal Separate Stormwater Sewer System 

NH4     Total Ammonia 

NPDES   National Pollutant Discharge Elimination System 

NPS    Natural Resources Conservation Service 

NWI     National Wetland Inventory 

PCB    Polychlorinated Biphenyls  

PPM    Part Per Million 

QAPP    Quality Assured Project Plan 

QHEI    Qualitative Habitat Evaluation Index 
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Stakeholders 
Name Address  City Zip Code Affiliation 

Judy Popp 1417 Hwy 160 Charlestown 47111 Clark Co. Farm Bureau 

Mike Meyer 1216 Akers Ave.  Jeffersonville 47130 Clark Co. Health Dept. 

John Hardin 656 S. Boatman Rd. 
Suite 3 

Scottsburg 47170 Scott Co. SWCD 

Maurice Stilger 5126 Old George-
town Rd. 

Georgetown 47122 Floyd Co. SWCD 

Ann Cristiani 815 E. St. Joe Rd. Sellersburg 47172 Clark County 4-H Horse 
and Pony Club 

Walt Zak P.O. Box 119 Henryville 47126 Clark State Forest 

Karen Schaffer  350 Missouri Ave. 
Suite 101 

Jeffersonville 47130 Stantec 

Steve Hall 350 Missouri Ave. 
Suite 101 

Jeffersonville 47130 Stantec 

Paul Kraft 2000 Broadway Clarksville 47129 Clarksville Town Board 

Sharon Marra 9208 Hwy 62 Charlestown 47111 Clark Co. Solid Waste 

Dave Trotter 9608 Hwy 62 
Suite 1 

Charlestown 47111 Purdue Extension  
Clark Co. 

Doug Reiter 316 E. Utica Street Sellersburg 47172 Sellersburg Town Board 

Bryan Wallace 4230 Portage Place Jeffersonville 47130 Oak Park Conservancy 

Ron Mattingly 4332 Payne Koehler New Albany 47150 Farmer 

Kerry Krininger 1737 Millerwood New Albany 47150 Citizen 

Pat Little 7800 Hwy 403 Charlestown 47111 Citizen 

Tim Deatrick 521 Navajo Drive New Albany 47105 New Albany Stormwater 
Board 

Becky Seals 10220 Stony Point Charlestown 47111 Farmer 

David Hitt 301 Hwy 31 Sellersburg 47172 Essroc 
Cement Co. 

Kenny Rush 1019 E. Utica Sellersburg 47172 Sellersburg Stone 

Ed Meyer 501 E. Court Av. Jeffersonville 47130 Clark Co. Commissioner 

Sam Hagest 722 Deam Lake Rd. Borden 47106 Clark Co. SWCD 

Dana Coots 7475 Bethany Rd. Charlestown 47111 Clark Co. SWCD 
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Stakeholders 
Name Address  City Zip Code Affiliation 

Amil Kleinert 6921 Stacy Road Charlestown 47111 Clark Co. SWCD 

Peg Wright 3029 Seminole Jeffersonville 47130 Clark Co. SWCD 

Cindi White 11407 Charlestown -
Memphis Rd. 

Memphis 47143 Citizen 

Mark Burgin 1309 Sticker Road Memphis 47143 Farmer 

STEERING COMMITTEE 
 

The following Steering Committee members served faithfully throughout the project, providing 
excellent input and guidance to complete the task.   Their service is greatly appreciated. 
 

Bryan Wallace, Chairman 
Karl Eve 

David Hitt 
Jane Sarles 

Richard Schultz 
Maurice Stilger 

  
 

Others who also contributed to the success of the project were: 
 

 Al Goodman, Owner of Loop Island Wetlands 
 Doug Dunlevey, Superintendent of Henryville Membership Sanitation Corporation 
 Mike Johnson, Indiana State Department of Agriculture 
 Tami Kruer, Clark County SWCD staff  
 Melanie Davis, Clark County SWCD staff 
 Pat Larr, District Conservationist, NRCS 
            Clark County Health Department - Mike Meyer and Doug Benefield 
 Indiana American Water Company - Joanna Wood 
 Oak Park Wastewater Treatment Plant 
 Indiana State Department of Health - Bharat Patel 
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Water Quality Tests 
Background Information 

 
This section gives background information about water quality tests that were performed dur-
ing the project by Stantec and by Richard Schultz of the University of Louisville Environmental 
Analysis Lab.  This information allows better interpretation of the data collected. 
 

CHLORIDE 
Chloride is a material that is both a natural component of water and a very common industrial 
material.  It enters water from industrial processes, domestic sewage, and surface runoff.  It is 
often termed a conservative pollutant or conservative ion, because it is not taken up by plants 
or algae as a nutrient.  It does not react as readily as many other materials in the water nor 
does it settle out readily.  Therefore, it is a good indicator of human impacts.    
 
Causes:  
 Road salts 
 Industrial processes 
 Failing septic systems 
 Feed lots 
 Surface runoff 
 
State standards: None 
 

CHLOROPHYLL A 
 

Chlorophyll a is the primary plant pigment.  It allows plants (including algae) to conduct photo-
synthesis.  Algae, or phytoplankton, is the base of the aquatic food chain and important to sus-
taining life in the river.  However, too much phytoplankton could cause degradation of water 
quality.  Scientists have found a strong correlation between phytoplankton biomass and chloro-
phyll a concentration in water,  offering a general idea of how much planktonic algae are in the 
stream.   
 
State standards:  None   [In smaller streams, this value should be less than 5 micrograms per 
liter (ug/L), anything higher may indicate excess nutrient inputs (nitrogen and/or phosphorus).] 
 

CONDUCTIVITY 
 

Conductivity is a measure of the ability of water to pass an electrical current.  It is also useful 
as a general measure of stream water quality.  Each stream tends to have a relatively constant 
range.  Conductivity in streams is affected primarily by the geology of the area through which 
the water flows.  Streams that flow through limestone and clay soils will have higher conductiv-
ity values.  Conductivity is also affected by temperature.  The warmer the water, the higher the 
conductivity.   
 
Causes:        State standards: None 
 Conductivity of rainwater 
 Road Salt application 
 Fertilizer application 
 Failing septic systems 
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DISSOLVED ORGANIC CARBON (DOC) 
 

Dissolved organic carbon is the organic carbon present in the water in a dissolved form which 
is an indicator of organic matter in the water. 
 
State standards:  None  [Generally, high DOC values greater than seven milligrams per liter 
are indicative of organic pollution.  Seven milligrams per liter is considered to be a ball-park 
figure.] 
 

DISSOLVED OXYGEN (DO) & 
% SATURATION   

 
Dissolved oxygen analysis measures the amount of gaseous oxygen (O2) dissolved in an 
aqueous solution.  Dissolved oxygen is one of the most important parameters in aquatic sys-
tems.  This gas is an absolute requirement for the metabolism of aerobic organisms and also 
influences inorganic chemical reactions.  Presence of oxygen in water is a positive sign, while 
absence of oxygen from water often indicates water pollution.   
 
Some factors affecting DO are: 
 Temperature (cold water holds more DO) 
 Altitude/atmospheric pressure 
 Turbulence 
 Plant growth/photosynthesis (oxygen levels rise during the day and fall at night) 
 Amount of decaying organic material 
 
Dissolved oxygen levels below three ppm are stressful to most aquatic life.  DO levels below 
two ppm will not support fish.  Levels of five to six ppm are usually required for healthy growth 
and activity of aquatic life.   
 
Causes: 
 Rapid decomposition of organic materials, such as dead algae, and shoreline vegeta
 tion.  Manure wastewater decreases oxygen. 
 High ammonia concentrations in the stream use up oxygen in the process of oxidizing 
    ammonia (NH40 to nitrate (NO3) through nitrification. 
 Less oxygen can dissolve in water at higher temperature. 
 Lack of turbulence or mixing of exposed water to atmospheric oxygen results in low 
    dissolved oxygen concentrations. 
 
State standards:  Avg. > 5mg/L, not <4mg/L.  Typical range for DO - 5.4 to 14.2 mg/L.    
Indiana Average 9.8 mg/L. 
 
% Saturation - Percent saturation is the percent of milligrams of oxygen gas dissolved in one 
liter of water at a given temperature compared with the maximum milligrams of oxygen gas that 
can remain dissolved in one liter of water at the same temperature and pressure.  To deter-
mine the percent saturation, the DO concentration and the water temperature are necessary.  
Daily and seasonal temperature changes.  Thermal pollution greatly impacts oxygen levels and 
aquatic life in the stream.   
 
State standards: None 
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E. coli 
 

E. coli (Escherichia coli) is a specific species of fecal coliform bacteria used in Indiana’s state 
water quality standards.  Fecal coliform bacteria are found in the feces of warm-blooded ani-
mals, including humans, livestock, and waterfowl.  These bacteria are naturally present in the 
digestive tracts of animals but are rare or absent in unpolluted waters.  Some strains of E. coli 
can lead to illness in humans.  The bacteria can enter the body through the mouth, nose, eyes, 
ears, or cuts in the skin.   
 
Causes: 
 Human waste from poorly functioning septic systems, wastewater treatment systems, 
    or combined sewer overflows. 
 Pet and wildlife (including waterfowl) waste. 
 Livestock or manure runoff from fields. 
 
State Standards:  For total body contact recreation, E. coli shall not exceed 235 CFU/100 mL.   
CFU (Most Probable Number).  Typical range for E. coli is 133 to 1,157 colonies/100 mL.  Indi-
ana Average is 645 colonies/100 mL. 
 

Nitrogen 
(Total Nitrogen, Nitrate, Nitrite, Nitrogen-Ammonia, Total Kjeldahl Nitrogen) 

 
Nitrogen is one of the most abundant elements and is found in all living things.  Nitrogen-
containing compounds act as nutrients in streams.   
 
Nitrate (NO3) and Nitrite (NO2) - Bacteria in water quickly convert nitrites (NO2) to nitrates 
(NO3), and this process uses up oxygen.  Excessive concentration of nitrites can produce a 
serious condition in fish called “brown blood disease”.  Nitrites also can react directly with he-
moglobin in the blood of humans and other warm-blooded animals to produce methemoglobin.  
It causes a condition known as “blue baby” disease. 
 
Causes: 
 Municipal and industrial wastewater 
 Septic tanks - Sewage is the number one source of nitrates in Indiana’s surface water 
 Fertilized agricultural field and lawns 
 Discharges from car exhausts 
 
State Standard: None [Combined concentration of nitrate and nitrite shall not exceed 10 mg/L.  
Typical range for Nitrate (NO3) = 0 to 36.08 mg/L.  Indiana average is 12.32 mg/L. 
 
Nitrogen-ammonia (NH3-N) - Ammonia is the most reduced inorganic form of nitrogen in wa-
ter.  Although ammonia is only a small component of the nitrogen cycle, excess ammonia con-
tributes to eutrophication of water bodies.  At high levels, it is toxic to aquatic life.  About three-
fourths of the ammonia produced in the United States is used in fertilizers either as the com-
pound itself or as ammonium salts such as sulfate and nitrate.  Large quantities of ammonia 
are used in the production of nitric acid, urea, and nitrogen compounds.  Since ammonia is a 
decomposition product from urea and protein, it is found in domestic wastewater.  Aquatic life 
and fish also contribute to ammonia levels in a stream.  Plants are more tolerant of ammonia 
than animals, and invertebrates are more tolerant than fish. 
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Causes of ammonia: 
 Agricultural runoff 
 Sewage treatment plant effluents 
 Urban runoff 
 Industrial effluent 
 Animal waste 

 
State Standards: State standard exists, but is temperature and pH dependent. 
 
Total Kjeldahl Nitrogen (TKN) is a measure of both the ammonia and the organic forms of 
nitrogen.  Ammonia and nitrogen affects have been discussed above.  Organic nitrogen is not 
immediately available for biological activity therefore, it does not contribute to furthering plant 
proliferation until decomposition occurs. 
 
Total Nitrogen is the sum of the concentrations of all forms of nitrogen present in water, in-
cluding those that are not immediately available for biological uptake.   
 
State Standards: None for either Total Kjeldahl Nitrogen or Total Nitrogen. 
 

pH 
 

pH is a term used to indicate the alkalinity or acidity of a substance as ranked on a scale from 
zero (most acidic to 14 (most basic).  Seven on the scale is neutral.  Each change in pH unit 
represents a tenfold change in acidity.  The pH level is an important measure of water quality, 
because aquatic organisms are sensitive to pH, especially during reproduction.  A ph range of 
6.5 to 8.2 is optimal for organisms.  Due to a high concentration of limestone in this area, the 
water is often slightly more basic.  High pH values tend to facilitate the solubilization of ammo-
nia, heavy metals, and salts.  Low ph levels tend to increase carbon dioxide and carbonic acid 
concentrations.   
 
Causes: 
 Mining  
 Agriculture 
 Industrial effluents 
 Acidic precipitation - acid rain 
 Natural processes - Higher temperatures result in slightly lower pH values.  Algae 
blooms      may raise the pH to nine or more. 
 
State Standards:  Between 6 - 9.   Typical range for pH is 7.2 - 8.8.  Indiana average is 8.0 
 

Pheophytin a 
 

Pheophytin a is a degradation pigment.  It is a general indication of the health of the plankton 
community.  Generally values are less than those of chlorophyll a.  If a pheo-a is greater than 
chl a on a given day, it suggests the algal community is dying off. 
 
State Standards: None 
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Phosphorus 
(Total Phosphorus and Orthophosphate) 

 
Total Phosphorus occurs naturally in the environment and is essential to plant and animal life.  
Total phosphorus is a measure of inorganic and organic forms of phosphorus.  It is the most 
limiting nutrient to plant growth in fresh water.  Phosphates are not toxic to people or animals 
unless they are present in very high levels.  Once it is in an aquatic system, it remains there 
and cycles through different forms unless physically removed.  Phosphates exist in three 
forms:  orthophosphate, metaphosphate (or polyphosphate), and organically bound phosphate.  
The addition of phosphates to detergents is illegal in Indiana.  It contributes to the conditions 
hypoxia and eutrophication.  Naturally low phosphate levels in most fresh water limits algal 
growth.  Excess phosphates support rapid algal growth.  Decomposition of algae uses up oxy-
gen and may produce odors and algal toxins. 
 
Causes: 
 Phosphorus occurs naturally in soil; therefore, soil erosion and runoff are a significant 
  source.  
 Manure sources, such as treatment lagoons, over-fertilized agricultural fields, or water
  fowl. 
 Urban sources, such as storm drains, parking lots and road runoff, and  construction 
  sites. 
 Municipal wastewater and septic tank effluent. 
 Lawn fertilizer. 
 
State Standards:  None  [Draft nutrient benchmark is 0.3 mg/L.  Typical range is 0 to 0.85 mg/
L.  Indiana average is 0.05 mg/L.] 
 
Orthophosphates are one form of phosphates.  They are dissolved in water (mostly inorganic) 
and are readily available for plant uptake.  Thus, the orthophosphate concentration is useful as 
an indicator of current potential for algae blooms and eutrophication.   
 
State Standards:  None   [Generally orthophosphate values are expected to be less than total 
phosphate, since orthophosphate is but on e component of total phosphate.] 
 

Silica 
(Measure as Silicon Dioxide (SiO2)) 

 
Silica is a nutrient of interest for a specific group of algae, the diatoms, which are a dominant 
form in many streams, especially headwater streams.  This group of algae has been used ex-
tensively in water quality assessment, and several states have developed biotic indices.  Indi-
ana is currently working on development of a system. 
 

Solids 
(Total Solids, Total Suspended Solids, and Total Dissolved Solids) 

 
Total Suspended Solids (TSS) is the measure of the particulate matter that is suspended 
within the water column.  Suspended solids are any particles/substances that are neither dis-
solved nor settled in the water. They will not pass through a two-micron filter. 
 
Total Dissolved Solids (TDS) is the total weight of all solids that are dissolved in a given vol-
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ume of water.  Dissolved solids refer to any minerals, salts, metals, cations, or anions dis-
solved in the water.  The most common chemical constituents are calcium, phosphates, ni-
trates, sodium, potassium, and chloride.  These particles that will pass through a two-micron 
filter. 
 
Total Solids is the combination of total suspended solids, total dissolved solids, and the 
“settleable solids”.  “Settleable solids” are any material of any size that will not remain sus-
pended or dissolved in a holding tank not subject to motion and excludes both TDS and TSS.   
 
The terms sediment and silt are often used to refer to suspended solids.  Sediment is the num-
ber one pollutant in Indiana.  Suspended solids consist of an inorganic fraction (silts, clays, 
etc.) and an organic fraction (algae, zooplankton, bacteria, and detritus) that are carried along 
by water as it runs off the land.  The geology and vegetation of a watershed affect the amount 
of suspended solids. 
 
Generally, solids do not pose health affects; however, too much dissolved solids in the water 
can affect humans by inducing a laxative effect and giving the water a mineral taste.  Aesthetic 
characteristics of water are indicated by solids.  Solids affect turbidity which can cause tem-
perature to rise and oxygen levels to fall as a result of less photosynthesis.  Solids can bind to 
toxic compounds and heavy metals.  Suspended solids can clog fish gills, either killing the fish 
or reducing their growth rate.  When suspended sediment settles out and drops to the bottom, 
it may smother bottom-dwelling organisms, cover breeding areas and smother eggs. 
 
Causes:   
 Accelerated erosion from agricultural land, logging, surface mining, and construction 
  sites. 
 Road salts. 
 Industrial effluent. 
 Sewage treatment. 
 Agricultural runoff. 
 Leaching of soil contamination. 
 
State Standards:  None  [Total Suspended Solids - Target of 80 mg/L; Total Dissolved Solids 
- no state standard for streams, but not to exceed 750 mg/L in Lake Michigan.] 
 

Temperature 
 

Water temperature varies naturally over the course of a day, with the change of seasons, the 
amount of rainfall, and flow rates.  The maximum daily temperature is usually several hours 
after noon, and the minimum is around day break.   
 
Water temperature is very important to overall water and stream quality.  Temperature affects: 
 Dissolved Oxygen Levels - Colder water can hold more dissolved oxygen than warmer wa-

ter.  Lower oxygen levels weaken fish and aquatic insects, making them more susceptible 
to illness and disease. 

 Rate of Photosynthesis by algae and aquatic plants increases with increased temperature. 
 Metabolic Rates of Aquatic Organisms - Many animals require specific temperatures to sur-

vive. 
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Causes: 
 Loss of shading by trees in the riparian zone and the watershed. 
 Runoff from roads and parking lots. 
 
State Standards:  None  [State Water Quality Standard is for Temperature Change: <5º F 
change downstream and < 2º F change for trout streams.] 
 

Turbidity 
 

Turbidity is the relative clarity of the water.  Turbidity should not be confused with color.  Darkly 
colored water can still be clear and not turbid. 
 
Turbid waters become warmer as suspended particles absorb heat from sunlight, causing oxy-
gen levels to fall.  Photosynthesis decreases with lesser light.  Suspended solids in turbid wa-
ter can clog fish gills, reduce growth rates, decrease resistance to disease, and prevent egg 
and larval development. 
 
Causes: 
 Soil erosion. 
 Urban runoff. 
 Algae and organic matter. 
 
State Standard:  None  [Typical range is 0 to 173 NTU.  Indiana Average is 36 NTU] 
 

Water Flow 
 

Flow is the volume of water flowing through a point in the stream per second.  Flow is also 
called discharge.  Knowing the flow is critical in calculating the amount of a contaminant in a 
stream.  Base flow is the amount of water that would drain absent any rain inputs and is usu-
ally from groundwater. 
 
Flow influences the ability of a stream to dilute pollution.  Flow and velocity affect the available 
oxygen level in water.  Higher velocities and flows generate higher levels of turbulence which, 
in turn, cause more air to be mixed within the flow. 
 
The flow rate of the water body is also a primary factor in Total Suspended Solid concentra-
tions.  Fast running water can carry more particles and larger-sized sediment.  Heavy rains can 
pick up sand, silt, clay, and organic particles (such as leaves, soil, tire particles) from the land 
and carry it to surface water.  A change in flow rate can also affect TSS; if the speed or direc-
tion of the water current increases, particulate matter from bottom sediments may be resus-
pended. 
 
State Standards:  None  [Flow is completely dependent on the site.] 
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Macroinvertebrates 
Biological Monitoring 

 
Benthic macroinvertebrates are animals that lack backbones (invertebrate), are big enough to 
be seen with the naked eye (macro), and live at least part of their lives in or on the bottom 
(benthos) of a body of water.  They make good indicators of watershed health, because they 
are relatively easy to sample and identify, are relatively immobile, differ in their tolerance to 
amount and types of pollution, are continuous indicators of environmental quality, and are a 
critical part of the aquatic food web.  Biological monitoring is based on the fact that different 
species react to pollution in different ways.  Pollution-sensitive organisms, such as mayflies, 
are more susceptible to the effects of physical or chemical changes in a stream than other or-
ganisms.  The presence or absence of such indicator organisms is an indirect measure of pol-
lution. 
 
The benthic community in the streams was evaluated using IDEM’s macroinvertebrate Index of 
Biotic Integrity (mIBI).  The mIBI is a multi-metric index that combines several aspects of the 
benthic community composition to provide a complete assessment of a creek’s biological integ-
rity.  IDEM defines biological integrity as the ability to support and maintain a balanced, inte-
grated, and adaptive community of organisms having a species composition, diversity, and 
functional organization comparable to those of natural habitats within a region.  Biological in-
tegrity is equated with pristine conditions or those conditions with no or minimal disturbance, 
and it is used as the baseline for the IBI. 
 
Each macro sample in the project was analyzed using the following metrics: taxa richness 
(TR), ephemeroptera-Trichoptera-Plecoptera index (EPT), percent EPT (EPT %), Hilsenhoff 
Biotic index (HBI), and percent clingers (CL%).  
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Habitat Assessment 
 

The physical habitat at the sampling sites for each of the streams was evaluated using the 
Qualitative Habitat Evaluation Index (QHEI).  The index was developed by the Ohio Environ-
mental Protection Agency to provide a measure of the stream habitat and riparian health that 
generally corresponds to physical factors affecting fish and other aquatic life.   The six metrics 
considered for the QHEI are substrate (bottom type), fish cover (hiding places), stream shape 
and human alterations, riparian areas and erosion, pool/glide and riffle-run quality, and map 
gradient.  The QHEI evaluates the characteristics of a 200-foot stream segment as opposed to 
the characteristics of the entire stream.  Each metric is scored individually then summed to pro-
vide the total QHEI score, which generally ranges from 20 to 100.  Following is a brief discus-
sion of the 6 metrics used to calculate the QHEI. 
Substrate - is the bottom sediment material in a natural water system.  The quality of substrate 
refers to the embeddedness of the benthic zone.  The rocks, gravel, cobble, and boulders that 
comprise a stream’s substrate do not fit together perfectly like pieces in a jigsaw puzzle.   
Small pores and crevices exist between the rocks in the stream’s substrate.  Many stream or-
ganisms can colonize these pores and crevices, or microhabitats.  In streams that carry high 
silt loads, the pores and crevices between rock substrate become clogged over time.  This 
clogging, or “embedding”, of the stream’s substrate eliminates habitat for the stream’s biota.  
Thus, sites with heavy embeddedness and siltation receive lower QHEI scores for the sub-
strate metric.  Sites that have greater substrate diversity receive higher scores as they can pro-
vide greater habitat diversity for benthic organisms. 
Fish cover, or in-stream cover refers to the type(s) and quantity of habitat provided within the 
stream itself.  Examples of in-stream cover include woody logs and debris, aquatic and over-
hanging vegetation, and root wads extending from the stream banks. 
Stream shape and human alterations evaluates the stream’s physical development with re-
spect to habitat diversity.  Pool and riffle development within the stream reach, the channel 
sinuosity, and other factors that represent the stability and direct modification of the site com-
prise this metric score. 
Riparian areas and erosion -  A stream’s buffer area for the QHEI consists of the riparian 
zone (the area immediately adjacent to the stream) and the floodplain zone (the area beyond 
the riparian zone that may influence the stream through runoff).  The buffer zone is instrumen-
tal in the dentention, removal, and assimilation of nutrients.  For the purpose of the QHEI, a 
riparian zone consist only of forest, shrub, swamp, or woody vegetation.  Weedy, herbaceous 
vegetation has higher runoff potential than wood components and does not represent an ac-
ceptable riparian zone type for the QHEI.  Streams with grass or herbaceous vegetation grow-
ing in the riparian zone receive low QHEI scores.  The extent of erosion is critical to the stabili-
zation of stream banks, which may result from insufficient vegetation.   
Pool/glide and Riffle-run Quality - For clarification, following are the definitions for these 
terms:  
Pool is an area of the stream with slow current velocity and a depth greater than riffle and run 
areas.  The stream bed is often concave and stream width frequently is the greatest the water 
surface slope is nearly zero.   
Glide is an area common to most modified stream channels that do not have distinguishable 
pool run and riffle habitats.  The current and flow are similar to that of a canal.  The water sur-
face gradient is nearly zero. 
Riffle are areas of the stream with fast current velocity and shallow depth.  The water surface 
is visibly broken. 
Runs are areas of the stream that have a rapid non-turbulent flow.  Runs are deeper than rif-
fles with a faster current velocity than pools and are generally located down stream from riffles 
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with a faster current velocity than pools and are generally located down stream from riffles 
where the stream narrows.  The stream bed is often flat beneath a run, and the water surface 
is not visibly broken.   
 
These zones in a stream, when present, provide diverse habitat and, in turn, can increase 
habitat quality.  The depth of pools within a reach and the stability of riffle substrate are some 
factors that affect the QHEI score. 
 
Map Gradient is calculated using topographic data.  The score for this metric is based on the 
premise that both very low and very high gradient streams will have negative effects on habitat 
quality.  Moderate gradient streams receive the highest score of 10.  The gradient ranges for 
scoring take into account the varying influence of gradient with stream size. 
 
The QHEI for this project was calculated at each of the ten monitoring sites described on page 
41 during  the macroinverbrate collection on September 10 or 18, 2008.  The QHEI evaluates 
only a 200-foot stream segment.  Scores greater than 60 are considered to be conducive to 
the existence of warm water faunas.  Scores greater than 75 typify habitat conditions that have 
the ability to support exceptional warm water faunas.  Scores below 51 suggest that poor habi-
tat may be limiting biota within the stream.  The higher the QHEI score, the more diverse the 
habitat for colonization by macroinvertebrates. 
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Appendix V 
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Site 1 
  Upstream      Downstream 

Site 2 
  Upstream      Downstream 

Site 3 
          Downstream 

 
Upstream 



167 

 

       Site 4  
                        Up Stream                                                                          Down Stream 

Site 5 
                       Upstream                                                                   Downstream 

Site 6 
                      Upstream                                                                            Downstream 
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Site 7 
  Up Stream                                                                Down Stream 

Site 8 
                        Upstream                                        Downstream 

Site 9 
                       Upstream                                                                               Downstream  
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Site 10 
                             Up Stream                                                                       Down Stream 

Below Loop Island 
                       Upstream                                                                   Downstream 
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APPENDIX VI 
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Fish Consumption Advisories 
 

The fish consumption advisory is a very important document for people who consume fish from Sil-
ver Creek and the Ohio River.  The advisory for both waterbodies are included, because there is the 
potential of fish from the Ohio entering Silver Creek at its mouth.  
 
The Indiana Department of Natural Resources, Indiana Department of Environmental Management, 
and the Indiana State Department of Health have come together to create the Indiana Fish Advisory 
since 1972.  Fish may take in contaminants from the water they live in and the food they eat.  These 
contaminants may build up in fish over time.  Eating the contaminated fish could harm humans.  The 
advisory should be used as a guide to reduce the risk of eating contaminated fish.  The advisory is 
based on levels of Polychlorinated Biphenyls (PCBs) and Mercury found in fish tissue.  Criteria for 
placing fish on the Indiana Fish Consumption Advisory are developed using the Great Lakes Task 
Force risk-based approach.  Fish are tested regularly only in areas where there is suspected con-
tamination.  In each area, samples were taken of bottom-feeding fish, top-feeding fish, and fish feed-
ing in between.   
 
Advisories are issued to protect the most sensitive populations from adverse health effects.  At-risk 
populations include children under 15, pregnant or nursing women, and those women planning to 
have children within six years.   
 
Polychlorinated Biphenyls (PCBs) 
 
PCBs are a group of 200 man-made chemicals.  They are oily liquids or solids, clear to yellow in 
color, with no smell or taste. Due to the health effects associated with PCBs, the EPA banned all 
uses in 1979.  Because these contaminants were used so widely and take a long time to break 
down, they can be found everywhere.  PCBs have been released into the environment through 
spills, leaks from electrical and other equipment, and improper disposal and storage.  After PCBs 
enter the environment, they are persistent and can travel long distances.  PCBs bind tightly to sedi-
ments, thereby contaminating water bodies.  Fish get them into their bodies from living in water with 
contaminated sediment and by eating contaminated food, including smaller fish.  PCBs build up in 
the fatty tissues of fish. 
 
PCBs are easily absorbed by the body and are stored in fatty tissue.  They are eliminated slowly 
from the body, and it can take many years for them to be completely eliminated after exposure.  
They can build up in the body over time since they are not eliminated well. 
 
Removing the skin and fat from fish filets will help reduce PCB intake.  Grilling, broiling or baking the 
fish on an elevated rack that allows the fat to drip away (instead of frying) also helps.  
 
Swimming in water where PCBs are found will result in minimal exposure, because they are not very 
soluble in water and tend to bind tightly to the sediment. 
 
Mercury 
Mercury is found in the environment because of natural and human activities.   Mercury gets into 
water bodies in several ways, including rain and runoff.    It stays in the environment for a long time.  
When moving through the environment, mercury goes through a series of complex changes. 
Through these changes in lake and river sediments, an organic form of mercury – methyl mercury – 
is created. Methyl mercury is very persistent in the environment and moves up the food chain to 
predator species. It can accumulate in people who eat these predator species. 
 
If methyl mercury is ingested, most of it is absorbed through the gastrointestinal tract into the blood-
stream where it is rapidly carried to other parts of the body.  It takes about 70 days for half of the 
mercury that entered the body to be removed.  The remaining mercury is slowly removed from the 
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body over several months. 
 
Methyl mercury is stored in the muscle of the fish, the part of the fish people eat.  Removing the skin 
and the fat from the fish will not reduce the mercury intake. 
 
Swimming or accidental swallowing of the water will result in only minimal exposure to methyl mer-
cury.    
    

2007 FISH CONSUMPTION ADVISORY 
 

Group 1 = Unlimited meals (at risk population – limit to 1 meal per week)* 
Group 2 = 1 meal per week (at risk population – limit to 1 meal per month)* 

Group 3 = 1 meal per month (at risk population - DO NO EAT)* 
Group 4 = 1 meal every 2 months (at risk population - DO NOT EAT)* 

Group 5 = DO NOT EAT 
 

*At risk populations include children under 15, pregnant or nursing women, and those women plan-
ning to have children within six years. 
 
 
All Indiana Rivers and Streams (unless otherwise specified) due to PCBs  

Carp 15-20 inches are group 3 
Carp 20-25 inches are group 4 
Carp 25+ inches are group 5 

 
Silver Creek 

 

 
 

Species Fish Size 
(inches) 

Contaminant Group 

Carp 21-25 PCB 3 

Carp 25+ PCB 4 

Channel Catfish Up to 10 PCB 1 

Freshwater Drum 18+ PCB 3 

Longear Sunfish Up to 5 PCB 1 



173 

 

 
 

*Paddlefish has been added as a precaution due to elevated levels of PCBs that have 
been noted in preliminary tissue and egg samples.  

Species Fish Size 
(inches) 

Contaminant Group 

Carp Up to 33 PCB 3 

Carp 33+ PCB 4 

Channel Catfish 14-19 PCB 3 

Channel Catfish 19-26 PCB 4 

Channel Catfish 26+ PCB 5 

Flathead Catfish 17-23 PCB 3 

Flathead Catfish 23+ PCB 4 

Freshwater Drum >13 PCB 3 

Largemouth Bass 13+ PCB 3 

Paddlefish* ALL PCB 3 

Sauger/Walleye/Saugeye 13-17 PCB 3 

Sauger/Walleye/Saugeye >17 PCB 4 

Smallmouth Bass 13-15 PCB 4 

Smallmouth Bass 15+ PCB 5 

Spotted Bass 13+ PCB 3 

White/Striped/Hybrid Bass 10-20 PCB 3 

White/Striped/Hybrid Bass 20+ PCB 4 

Ohio River 
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 NPDES Violation Report Summary 
 

The following data is a summary of the violation report for the NPDES facilities in the 
Silver Creek Watershed from 2001 through 2007.  Only the exceedences have been 
listed in this summary. 
 

HENRYVILLE REST AREA SOUTH I65 – IN0059439 
(Effective) 

 
BOD, carbonaceous, 05 day, 20C - August 2005 
 
E. coli - April 2003 through May 2006 
 
Oxygen, dissolved (DO) – April through August of 2003 
 
Solids, total suspended – January 2002 through November 2005 
 

HENRYVILLE REST AREA NORTH I65 – IN0038555 
(Effective) 

 
E. coli – April 2003 through July 2007 
 
Nitrogen, ammonia total (as N) – May 2007 through November 2007 
 
Oxygen, dissolved (DO) – April 2003 through August 2003 
                                             March 2006 through May 2006 
 
Solids, total suspended – March 2002 through December 2005 
 

HENRYVILLE CORRECTIONAL UNIT – IN0030155 
(Effective) 

 
E. coli -  May, August, September 2007 
 
Nitrogen, ammonia total (as N) – May 2001 through November 2006 
                                                        August 2007 
 
Solids, total suspended – July 2001 through September\ 2004 
                                             November 2005 
      August 2006 
                                              February through November 2007 
 
Oxygen, dissolved (DO) – July 2001 though May 2002  
                                             October 2006 
 
 
Chlorine, total residual – July 2201 through August 2002 
                                            August 2005 
BOD, carbonaceous, 05 day, 20C – June 2001 through May 2002 
                                                             September 2005 
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HENRYVILLE MEMBERSHIP SAN CORP – IN0035521 
(Effective) 

 
BOD, carbonaceous, 05 day, 20C – December 2002 
 
Dilution factor – June 2004 
 

 
HMSC-MEMPHIS WWTP – IN0061671 

(Effective) 
 

Nitrogen, ammonia total (as N) – January 2004 through June 2004 
                                                          
 

 
HAAS CABINET COMPANY – IN0051454 

(Effective) 
 

E. coli – June 2007 
 
 

HITACHI CABLE INDIANA, IINC. – ING250040 
(Effective) 

 
pH – January 2001 through December 2002 
         September 2007 
 
Temperature, water degrees Fahrenheit – May 2001 
                                                                        February 2002 
                                                                        January and April 2005 
 
The following two facilities are not located in the watershed but they discharge to 
it. 

 
CHARLESTOWN MUNICIPAL WWTP 

(Effective) 
 

BOD, carbonaceous, 05 day, 20C – January 2001 through August 2002 
 
E. coli, colony forming units (CFU) – September & November 2004 
                                                                November 2005 
                                                                October 2007 
 
Solids, suspended percent removal – January 2001 through August 2002 
 
Solids, total suspended – January 2001 through August 2002 
                                             January 2007
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ESSROC CEMENT CORP
(Effective) 

 
pH – February, March, July, December 2001 
         April, July, December 2002 
         February, March, September 2003 
         January, February, December 2004 
         November 2005 
          February, March 2006 
          October 2007 
 
Solids, total suspended – January 2001 through September 2003 
                                             January, May, August, October 2004 
                                              January, August, November 2005 
                                              June 2006 and February, June, & December 2007 
Flow, in conduit or thru treatment plant – January 2001 
                                                                        April 2002 
                                                                       January, May 2003 
                                                                       October 2007 
 
Flow, total – December 2001 
                      April 2002 
                      January, May 2003 
                      October 2007 
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Table 18:   L-THIA Results for Subwatershed Miller Creek 
051401010801 

 
 

Land Use 
Hydrologic 
Soil Group 

Area 
(Acres) 

Average 
Annual 
Runoff  
Volume 
(acre-ft) 

Nitrogen 
(lbs/acres) 

Phosphorus 
(lbs/acres) 

Total   
Suspended 

Solids  
 (lbs/acres) 

Fecal coli-
form 

(millions of 
coliform/

acres) 

Agriculture C 1228.4 761.63 9243 2730 224786 5462120 

Commercial C 70.9 121.32 448 107 18574 230925 

Forest C 7903.0 1941.62 3749 53 5355 107112 

Grass/
Pasture 

C 1962.8 641.87 1238 17 1770 35409 

High-density 
Residential 

C 532.6 628.17 3154 987 71040 3465406 

Industrial C 9.1 11.56 39. 8 1928 30928 

Low-density 
Residential 

C 219.2 116.98 586 184 13230 645352 

Water/
Wetlands 

C 95.6 0 0 0 0 0 

Total Annual 
Volume (acre
-ft) or Total 
(lbs) 

 12021.7 4223.15 18457.3 4086 336684 9977252 
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Land Use 
Hydrologic 
Soil Group 

Area 
(Acres) 

Average 
Annual 
Runoff  
Volume 
(acre-ft) 

Nitrogen 
(lbs/acre) 

Phosphorus 
(lbs/acre) 

Total   
Suspended 

Solids  
 (lbs/acre) 

Fecal coli-
form 

(millions of 
coliform/

acres) 

Agriculture C 1701.1 1054.71 12800 3781 311286 7563979 

Commercial C 11.3 19.33 71 16 2960 36801 

Forest C 10326.2 2536.94 4898 69 6997 139953 

Grass/
Pasture 

C 2302.4 752.95 1453 20 2076 41537 

High-density 
Residential 

C 529.7 624.79 3136 982 70658 3446742 

Industrial C 3.2 4.02 13 3 671 10768 

Low-density 
Residential 

C 37.7 20.12 100 31 2275 111028 

Water/
Wetlands 

C 64.5 0 0 0 0 0 

Total Annual 
Volume (acre
-ft) or Total 
(lbs) 

 15818.9 5485.8 24966 5499 445156 12715409 

Agriculture D 175.3 133.82 1623 479 39498 959776 

Forest D 511.2 213.44 411 5 588 11775 

High-density 
Residential 

D 47.3 66.82 334 105 7558 368659 

Grass/
Pasture 

D 103.0 55.00 106 1 151 3034 

Low-density 
Residential 

D 5.0 3.87 19 6 437 21356 

Water/
Wetlands 

D 0.9 0 0 0 0 0 

Table 19:  
L-THIA Results for Subwatershed Headwaters-Silver Creek 

051401010802 
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Table 20:   
LTHIA Results for Subwatershed Blue Lick Creek 

051401010803 

Land Use 
Hydrologic 
Soil Group 

Area 
(Acres) 

Average 
Annual 
Runoff  
Volume 
(acre-ft) 

Nitrogen 
(lbs/acres) 

Phosphorus 
(lbs/acres) 

Total   
Suspended 

Solids  
 (lbs/acres) 

Fecal coli-
form 

(millions of 
coliform/

acres) 

Agriculture C 1490.3 923.71 11210 3312 272623 6624510 

Commercial C 16.5 28.19 103 24 4316 53665 

Forest B 369.1 24.81 48 1 68 1368 

Grass/
Pasture 

B 6.3 0.74 1.2 0 1 41 

High-density 
Residential 

B 1.01 0.79 3 1 89 4380 

Industrial C 8.2 10.40 35 7 1733 27806 

Low-density 
Residential 

C 32.5 17.35 87 27 1963 95775 

Water/
Wetlands 

C 81.8 0 0 0 0 0 

Total Annual 
Volume (acre
-ft) or Total 
(lbs) 

 10085.0 3352.33 17020 3937 323097 8710720 

Forest C 6521.0 1602.07 3093 44 4419 88380 

Grass/
Pasture 

C 1282.8 419.50 809 11 1156 23142 

High-density 
Residential 

C 275.4 324.77 1630 510 36728 1791653 
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Table 21:   
L-THIA Results for Subwatershed Sinking Fork 

051401010804 

Land Use 
Hydrologic 
Soil Group 

Area 
(Acres) 

Average 
Annual 
Runoff 
Volume 
(acre-ft) 

Nitrogen 
(lbs/acre) 

Phosphorus 
(lbs/acre) 

Total   
Suspended 

Solids  
 (lbs/acre) 

Fecal coli-
form 

(millions of 
coliform/

acre) 

Agriculture B 615.6 222.27 2697. 797 65603 1594104 

Agriculture C 3101.7 1923.05 23339 6895 567571 13791450 

Agriculture D 27.9 21.30 258 76 6289 152816 

Commercial C 4.9 8.37 31 7 1282 15946 

Commercial D 1.7 3.10 11 2 476 5926 

Forest B 180.0 12.09 23 0.3 33 667 

Forest C 7595.0 1865.93 3603 51 5146 102936 

Forest D 495.9 207.01 400 5 570 11420 

Grass/Pasture B 454.2 53.91 103 1 148 2974 

Grass/Pasture C 4136.1 1352.58 2611 37 3730 74617 

Grass/Pasture D 309.4 165.14 318 4 455 9110 

High-density Residential B 45.6 34.83 174 54 3939 192134 

High-density Residential C 740.8 873.61 4384 1373 98797 4819422 

High-density Residential D 78.2 110.34 553 173 12479 608774 

Industrial C 1.7 2.12 7 1 353 5680 

Low-density Residential B 1.2 0.30 1 0.5 34 1690 

Low-density Residential C 21.6 11.49 57 17 1300 63416 

Low-density Residential D 6.8 5.16 26 7 584 28518 

Water/Wetlands B 10.4 0 0 0 0 0 

Water/Wetlands C 127.4 0 0 0 0 0 

Water/Wetlands D 5.3 0 0 0 0 0 

Total Annual Volume 
(acre-ft) or Total (lbs) 

 17961.3 6872.6 38596 9502 768789 21481600 



183 

 

Table 22: 
L-THIA Results for Subwatershed Pleasant Run-Silver Creek 

051401010805 

Land Use 
Hydro-

logic Soil 
Group 

Area 
(Acres) 

Average 
Annual 
Runoff 
Volume 
(acre-ft) 

Nitrogen 
(lbs/acre) 

Phosphorus 
(lbs/acre) 

Total   
Suspended 

Solids  
 (lbs/acre) 

Fecal coli-
form 

(millions of 
coliform/

acre) 

Agriculture B 1779.7 642.55 7798 2303 189641 4608129 

Commercial B 47.7 67.38 249 59 10316 128244 

Forest B 1965.0 132.09 254 3 364 7287 

Grass/Pasture B 4269.1 506.70 978 13 1397 27953 

High-density Residential B 779.2 595.02 2987 935 67291 3282519 

Industrial B 24.8 24.66 86 18 4115 65988 

Low-density Residential B 135.2 33.20 166 51 3755 183181 

Water/Wetlands C 60.3 0 0 0 0 0 

Total Annual Volume 
(acre-ft) or Total (lbs) 

 22300.7 9224.50 51728 13744 1174421 35134116 

Agriculture C 2459.1 1524.64 18504 5467 449984 10934186 

Forest C 3758.1 923.28 1782 25 2547 50933 

High-density Residential C 1375.6 1622.41 8144 2550 183480 8950264 

Grass/Pasture D 167.2 89.22 172 2 245 4921 

Low-density Residential D 188.6 144.06 723 226 16292 794753 

Water/Wetlands D 3.6 0 0 0 0 0 

Agriculture D 73.2 55.85 677 200 16483 400538 

Commercial C 317.1 542.66 2005 479 83074 1032817 

Forest D 203.0 84.76 163 2 233 4675 

Grass/Pasture C 3536.2 1156.42 2232 31 3189 63795 

High-density Residential D 231.5 326.96 1640 513 36976 1803717 

Low-density Residential C 617.2 329.37 1653 518 37249 1817029 

Water/Wetlands B 34.4 0 0 0 0 0 

Commercial D 111.1 206.30 762 182 31582 392638 

Industrial D 39.8 60.40 210 46 10080 161623 

Industrial C 124.1 156.57 544 120 26128 418927 



184 

 

Table 23: 
L-THIA Results for Subwatershed Jacobs Creek-Silver Creek 

051401010806 

Land Use 
Hydro-

logic Soil 
Group 

Area 
(Acres) 

Average 
Annual 
Runoff 
Volume 
(acre-ft) 

Nitrogen 
(lbs/acre) 

Phosphorus 
(lbs/acre) 

Total   
Suspended 

Solids  
 (lbs/acre) 

Fecal coli-
form 

(millions of 
coliform/

acre) 

Agriculture B 318.7 115.06 1396 412 33960 825195 

Agriculture C 439.3 272.37 3305 976 80388 1953373 

Agriculture D 34.4 26.23 318 94 7744 188191 

Commercial B 804.6 1135.91 4198 1002 173894 2161931 

Commercial C 609.1 1042.46 3853 920 159587 1984057 

Commercial D 4.8 8.86 32 8 1357 16881 

Forest B 2313.4 155.52 300 4 428 8580 

Forest C 3166.6 777.96 1502 21 2145 42917 

Forest D 21.0 8.78 17 0.2 24 484 

Grass/Pasture B 1466.6 174.06 335 4 480 9602 

Grass/Pasture C 1992.3 651.53 1257 17 1797 35943 

Grass/Pasture D 12.3 6.55 12 0.2 17 361 

High-density Residential B 1689.3 1289.91 6475 2027 145877 7116005 

High-density Residential C 1933.4 2280.26 11447 3584 257877 12579406 

High-density Residential D 18.3 25.84 120 40 2922 142556 

Industrial B 411.9 409.91 1424 316 68407 1096773 

Industrial C 200.4 252.92 879 195 42207 676703 

Industrial D 0.1 0.10 0.3 0.1 17 275 

Low-density Residential B 1577.1 387.46 1945 608 43818 2137476 

Low-density Residential C 1823.2 973.00 4884 1529 110038 5367739 

Low-density Residential D 13.9 10.67 530 16 1205 58844 

Water/Wetlands B 237.8 0 0 0 0 0 

Water/Wetlands C 44.5 0 0 0 0 0 

Total Annual Volume 
(acre-ft) or Total (lbs) 

 19133.0 10005.35 43761 11776 1134189 36403291 
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LEGEND 

Agricultural                                Commercial                          Forest                                   Grass/Pasture                                
High-density Residential          Industrial               Low-density Residential                   Water/Wetlands   

 Runoff  estimated by land use for each 12-digit watershed. 
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Runoff 
The pie charts below illustrate the amount of runoff contributed by each land use in the individ-
ual subwatersheds.  
 
Example:  Subwatershed 051401010801 - 46%  of the total runoff comes from forest land,  
18% of total runoff comes from agricultural land, 15 % of the total runoff comes from grass/
pasture land, 15% of the total runoff comes from high-density residential, and 3% of the total 
runoff comes from both commercial and industrial land use.  
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Nitrogen Load 
The pie charts below illustrate the nitrogen load contributed by each land use in the individual 
subwatersheds.  
 
Example:  Subwatershed 051401010801 - 51% of the total nitrogen load is contributed by ag-
ricultural land, 20% is contributed by forest land, 17% comes from high-density residential land,  
grass/pasture land contributes 7% of the total nitrogen load, 3% comes from low density resi-
dential land, and 2% of the total nitrogen load is produced by commercial land.   

Nitrogen pollutant estimated by land use for each 12-digit watershed. 

LEGEND 

Agricultural                                Commercial                          Forest                                   Grass/Pasture                                
High-density Residential          Industrial               Low-density Residential                   Water/Wetlands   
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Phosphorus Load 
The pie charts below illustrate the phosphorus load contributed by each land use in the individ-
ual subwatersheds.  
 
Example:  Subwatershed 051401010801 - The largest land use contributor to the phosphorus 
load is agricultural at 67%, high-density residential land contributes 24% of the total phospho-
rus load in this watershed, 5% of the total phosphorus load comes from low-density residential, 
commercial land contributes 3 % of the phosphorus load, while only 1% is contributed by forest 
land. 

Phosphorus pollutant estimate by land use for each 12-digit watershed. 
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Suspended Solids Load 
 
The pie charts below illustrate the suspended solids load contributed by each land use in the 
individual subwatersheds. 
 
Example:  In Subwatershed 051401010801 -  
         Agricultural contributes 66% of the total suspended solids load. 
         High Density Residential contributes 20% of the total suspended solids load. 
         Commercial contributes 6% of the total suspended solids load. 
         Low Density Residential contributes 4% of the total suspended solids load. 
         Forest contributes 2% of the total suspended solids load.  
         Industrial contributes 1% of the total suspended solids load. 
         Grass/Pasture contributes 1% of the total suspended solids load. 

Suspended solid pollutant estimated by land use for each 12-digit watershed. 

LEGEND 

Agricultural                                Commercial                          Forest                                   Grass/Pasture                                
High-density Residential          Industrial               Low-density Residential                   Water/Wetlands   
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Fecal Coliform Loads 
 
The pie charts below illustrate the fecal coliform load contributed by each land use in the indi-
vidual subwatersheds.  E. coli was the only type of fecal coliform that was collected during the 
monitoring phase of this project.    
 
Example:  In Subwatershed 051401010801, the largest contributor according to land use is 
agricultural at 55 % of the total fecal coliform load, 35% of the total fecal coliform load is con-
tributed by high-density residential land use, 7 % is contributed by low-density residential land 
use, 2 % is contributed by commercial land, and 1% of the total fecal coliform load comes from 
forest land. 
 
 

Fecal Coliform pollutant estimate by land use for each 12-digit watershed. 

LEGEND 

Agricultural                                Commercial                          Forest                                   Grass/Pasture                                
High-density Residential          Industrial               Low-density Residential                   Water/Wetlands   
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051401010801 4223.15 5209178897 13781 919 

051401010802 5485.8 6766634762 17901 1193 

051401010803 3352.33 4135038228 10939 729 

051401010804 6872.6 8477227399 22427 1495 

051401010805 9224.5 11378253374 30102 2007 

051401010806 10005.35 12341417681 32650 2177 

Total  39163.73 48307750341 127800 8520 

Table #  Target Loads  

Subwatershed Average Annual 
Runoff  (acre-ft) 

Average Annual 
Runoff (lbs) 

Target NO3 Load 
(lb/yr) 

Target Total 
Phosphorus  

(lb/yr) 

Tables Used to Estimate Load Reductions 
 

Table # contains the target loads for each subwatershed and the watershed as a whole.  The 
“flow” was taken from L-THIA (converted acre-ft to liters) and multiplied by the target concen-
trations  (NO3 - 1.2 mg/L; Total Phosphorus - 0.08 mg/L) and converted to lbs/year. 
 

Conversion factors 
1 acre foot = 1233481.8553 liters 

1 lb. = 453592.37 milligrams 
1 milligram = 0.0000022046226218 lbs. 

Table # contains the average and maximum concentrations for the sampling sites indicated.  
See Water Quality Data in Appendix IV page ##. 

Subwatershed Characterized 
by Sample site 

NO3 Average 
(mg/L) 

NO3 Maximum 
(mg/L) 

Total Phos-
phorus Aver-

age (mg/L) 

Total Phos-
phorus Maxi-
mum (mg/L) 

051401010802 8 0.66 1.74 0.03 0.03 

051401010803 6 0.37 0.86 0.05 0.11 

051401010804 5 0.92 2.2 0.06 0.14 

051401010805 2 1.11 2.27 0.07 0.3 

051401010806 1 1.14 2.6 0.06 0.09 

Table #  Average and Maximum Loads for N)3 and Total Phosphorus 
(using data collected during project) 

051401010801 7 0.48 1.22 0.1 0.36 
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Subwatershed Average An-
nual Runoff  

(lbs/yr) 

NO3 Average 
Load  
(lb/yr) 

NO3 Maximum 
Load  
(lb/yr) 

Total Phospho-
rus  Average 
Load (lb/yr) 

Total Phosphorus 
Maximum Load 

(lb/yr) 

051401010801 5209178897 5512 14011 1148 4134 

051401010802 6766634762 9846 25957 448 448 

051401010803 4135038228 3373 7840 456 1003 

051401010804 8477227399 17194 41116 1121 2616 

051401010806 12341417681 31017 70741 1632 2449 

Total 48307750341 94787 216607 6562 18175 

Table #  Current Load Based on Average Value and Maximum Value 

051401010805 11378253374 27844 56942 1756 7525 

Table # contains the estimated current load based on the average value and maximum value 
obtained from current water quality data. 

Table # contains the estimated load reductions needed to meet the target load.  Reductions 
are calculated for the average and maximum scenarios, but almost no reductions are required 
when the average values are used. 

Sub-
watershed 

Average 
Annual 

Runoff (lb/
yr) 

Target 
NO3 Load 

(lb/yr)  

NO3 Re-
duction 
Needed 

(Average 
Load)  

NO3 Re-
duction 
Needed 

(Maximum 
Load)  

Target 
Total 

Phospho-
rus 

(lb/yr) 

Total 
Phospho-

rus Re-
duction 
Needed 

(Maximum 
Load) 

05140101080
1 

5209178897 13781 -8269 230 919 3216 

05140101080
2 

6766634762 17901 -8056 8056 1193 -746 

05140101080
3 

4135038228 10939 -7566 -2999 729 273 

05140101080
4 

8477227399 22427 -5233 18689 1495 1121 

05140101080
5 

11378253374 30102 -2258 26841 2007 5519 

05140101080
6 

12341417681 32650 -1632 38091 2177 272 

Total 48307750341 127800  91907 8520 10401 

Table # Reductions Needed to meet Target Load 

Total 
Phospho-

rus Re-
duction 
Needed 

(Average 
Load) 

230 

-746 

-273 

-374 

-251 

-544 

 

No reduction needed 
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