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Executive Summary 
 
Prairie Creek watershed, HUC 05120202-080, which drains into the West Fork of the 
White River, is located in southwestern Indiana’s Daviess County.  Since 1998, the 
majority of the waterways within the Prairie Creek watershed have been listed on the 
Indiana Department of Environmental Management’s 303(d) List of Impaired Waters for 
repeated violations of state Water Quality Standards (WQS) due to high levels of the 
bacterium Escherichia coli (E. coli).  WQS violations have also been issued due to high 
levels of the nutrients nitrogen and phosphorous, as well as impaired Biotic Community 
Status.  In December of 2004, the Prairie Creek Watershed Planning Committee 
convened its first public meeting to list stakeholder issues and concerns regarding water 
quality.  A second public meeting was held in January of 2005 to further discuss water 
quality issues.  A third public meeting was held in April of 2005 to prioritize issues and 
concerns, identify sub-watershed hotspots, and set goals.   After examination of historical 
and current land use data, IDEM’s 305(b) and 303(d) data, the Lower White River 
Restoration Action Strategy, preliminary data from a Indiana Geological Survey (IGS) 
study being conducted in the watershed, data collected through the Hoosier Riverwatch 
program by the Daviess County Soil and Water Conservation District (SWCD), Long-
Term Hydrologic Impact Assessment (L-THIA) and data from the National Pollutant 
Discharge and Elimination System (NPDES), it is believed that violations for E. coli are 
being caused primarily by agricultural practices and failed or failing septic systems.  
Nutrient pollution is largely due to agricultural practices while septic systems and home 
garden fertilizer application may be a secondary source. A major goal of the current plan 
is to reduce the amount of E. coli and nutrients reaching the streams and tributaries of the 
watershed by constructing manure staging facilities in accordance with NRCS standards.  
These manure staging facility facilities will provide livestock operators the ability to 
properly stage manure and therefore control E. coli and nutrient dispersal until conditions 
for field application are suitable. A second goal of the plan is an education/outreach 
program targeted at farmers, homeowners, and both small and large-scale livestock 
operators to inform them of the health and environmental issues caused by E. coli and 
nutrient pollution.   Conservation practices such as grass waterways, buffer/filter strips, 
cover crops, and no till will be promoted and implemented in coordination with the litter 
staging facility construction and education/outreach programs.  Success of the plan will 
be determined through future monitoring of chemical, biological, and physical parameters 
of the Prairie Creek watershed.                             
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Figure 1. Map of Prairie Creek Watershed: Displays the boundaries of the Prairie Creek watershed 
within Daviess County, Indiana.  
 
1.0 Introduction  
 
The Prairie Creek watershed, HUC 05120202-080, is located in about the middle of 
Daviess County in southwestern Indiana.  It lies between Odon and Loogootee on the 
east, and Plainville and its confluence with the White River on the west.  The watershed 
consists of 97,235.2 acres, which amounts to about 3.5% of the White River (West Fork) 
Watershed at the confluence. 
 
The North and South Forks of Prairie Creek were listed on the 1998 and 2002 303(d) List 
of Impaired Water Bodies for not attaining state Water Quality Standards (WQS).  Both 
North and South Forks of Prairie Creek, as well as Barnes Creek, Bethel Creek, Flat 
Creek, Dinken Creek, Antioch Creek, Killion Canal, Eagan Ditch, Prairie Creek, and 
other smaller tributaries within the watershed are listed on the 2004 303(d) List of 
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Impaired Water Bodies for not meeting state WQS for primary contact/recreational uses. 
All of the creeks are listed as impaired by Escherichia coli; however, Eagan Ditch is 
impaired by both E. coli and nutrients.  E. coli, a bacterium capable of causing dysentery 
after contact through swimming in or drinking E. coli contaminated water, is used as an 
indicator that other waterborne disease causing organisms may be present.  E. coli is used 
for pathogen identification in a water body due to the relatively low cost of identification.  
Water quality violations in the categories of Sediment/Siltation/Habitat (QHEI) and 
Biotic Community Status have also been reported by IDEM officials.   
 
In September 2004 Total Maximum Daily Load (TMDL) requirements for E. coli were 
reported for the Prairie Creek watershed by the Indiana Department of Environmental 
Management (IDEM).  To address the issue of poor water quality and obtain monetary 
assistance for water quality remediation and maintenance purposes, the stakeholders 
within the Prairie Creek watershed convened to discuss issues, concerns, causes, and 
possible solutions for dealing with the watershed’s poor water quality. The planning of 
watershed management practices for Prairie Creek are integrated with the TMDL plans to 
achieve required wasteload and load allocations of non point sources of E. coli by 
implementing best management practices.  Implementation of best management practices 
in the watershed as a method of reducing levels of E. coli was recommended in IDEM’s 
Office of Water Quality’s TMDL report for Prairie Creek Watershed.   
      
1.1 Public Participation/Watershed Partnerships    
 
In February 1997, the Daviess County SWCD convened a meeting of Daviess County 
stakeholders as part of their locally led conservation program.  Those involved were 
Perdue Farms, Farbest Foods Inc., Purdue Cooperative Extension, Daviess County 
SWCD, Natural Resources Conservation Service (NRCS), the Indiana Department of 
Natural Resources (IDNR) Division of Soil, and the Prairie Creek Conservancy, the 
drainage board for Prairie Creek.  This meeting produced many areas of concern 
including livestock concentrations and river and stream management.  Three additional 
public meetings held under the group name, Prairie Creek Watershed Planning 
Committee, were conducted during December 2004, January 2005, and April 2005.  
Stakeholders that were known to have interest in the Prairie Creek Watershed Plan were 
sent invitations to the public meetings.  To include any stakeholders that may have been 
forgotten, the public meetings were advertised prior to the meeting in the Washington 
Times Herald newspaper.  The Prairie Creek watershed stakeholders have developed a 
structure in which the Daviess County SWCD Board provides sponsorship.  Consensus 
among stakeholders regarding water quality concerns and priority issues was reached 
through open discussions at the public meetings.  The public meetings were facilitated by 
Daviess County SWCD chairperson, Scott Nally, IDEM Watershed Specialist, Bonny 
Elifritz, and Watershed Plan Author, Eric Roberts.     
 
Mission Statement   
 
The mission of the Prairie Creek Watershed Planning Committee is to compose and 
implement a comprehensive watershed management plan by taking into account all 
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stakeholder concerns or issues.  The watershed plan will serve as a “living document” to 
be used as a resource for current and future projects that may affect the quality of 
physical, biological, or chemical parameters found within Prairie Creek and its 
tributaries.   
 
We hope to provide service, direction, and leadership for all stakeholders linked to the 
Prairie Creek watershed in order to maintain a clean and wholesome environment in 
which to work and live for current and future generations. 
 
We will accomplish this through compliance with environmental rules and regulations, 
adherence to sound environmental practice, and support from stakeholders and local 
community leaders. 
 
Vision Statement  
 
The stakeholders will work together with the common goal of providing a cleaner 
watershed for current and future generations. 
 
Two outreach activities were held in the form of open discussion public meetings at the 
Daviess County SWCD/USDA building in Washington, Indiana during the months of 
December 2004 and January 2005. Participants at the meetings represented Perdue 
Farms, Farbest Foods, Inc., Purdue Cooperative Extension, Daviess County SWCD, 
NRCS, IDNR Division of Soil, the Prairie Creek Conservancy, as well as landowners in 
the Prairie Creek Watershed.    Initial water quality concerns and issues discussed 
regarding Prairie Creek Watershed included:  

 Excess water caused by increased impervious areas due to increased 
development within the watershed, farming practices, and the removal of water 
control structures.    

 High nitrogen levels due to commercial farming practices (over application of 
fertilizers, farming to edge of tributaries, eradication of natural riparian filter 
strips to facilitate water movement, lack of cover crops to control erosion, etc.), 
livestock, residential fertilizer, MS4, and home septic systems. 

 High phosphorus levels due to farming practices, livestock manure application 
and mortality disposal, residential fertilizing, MS4, and home septic systems. 

 E. coli presence due to livestock manure, homes with improperly functioning or 
managed septic systems, homes without septic systems, MS4, natural fauna, and 
soil types. 

 Avian Influenza (AI) presence causing increased poultry livestock mortality, 
wild fowl mortality, and insects. 

 Increased need for field tiles and WASCOBs to reduce erosion and 
sedimentation. 

 Sediment dispersion due to residential and proposed highway construction, farm 
practices, terraces, non-vegetative ditches and waterways, soil type, and 
improper ditching practices.  

 I-69 construction causing a loss of watershed due to environmental footprint, 
Fats, Oils, Greases (FOG)/Vehicular material, trash, Rule 5 (a state regulation 
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attempting to reduce offsite water quality damages from construction site 
stormwater runoff) and increased development.  

 Future loss of crop ground to development. 
 
A third public meeting was held on April 18, 2005 to prioritize the initial concerns and 
issues listed above.  After group discussion the stakeholders prioritized the issues into the 
following order: 

1. E. coli contamination from livestock operations, farming practices, and 
failed/failing septic systems.  

2. Nitrogen and Phosphorous pollution from livestock operations, farming 
practices, as well as failed/failing septic systems.   

3. Increased need for WASCOBs and field tiles to reduce sedimentation and 
channel erosion.  

4. Farm practices including tillage practices and livestock management, loss of 
crop ground, and I-69 conflicts. 

 
The initial concerns of excess water caused by increased impervious areas due to 
increased development within the watershed and Avian Influenza (AI) presence causing 
increased poultry livestock mortality, wild fowl mortality, and insects are relevant 
concerns; however, they are not able to be addressed within the current plan.  Therefore, 
these will be concerns that will be dealt with in future projects.   
  
2.0 The Watershed  
 
2.1 Watershed location  
 
The Prairie Creek watershed is located in about the middle of Daviess County in 
southwestern Indiana. (Refer to Figure 1: Prairie Creek Watershed HUC 05120202-080) 
It lies between Odon and Loogootee on the east, and Plainville and its confluence with 
the White River on the west.  The watershed consists of 97,235.2 acres, which amounts to 
about 3.5% of the White River (West Fork) Watershed at the confluence. 
 
Prairie Creek is formed by the confluence of the main channel and its south fork.  The 
main drainage way rises just west of Raglesville, and flows in a northerly direction for 
about two miles.  It then makes a broad bend and flows south, just east of Raglesville, 
and continues in a southwesterly direction.  The drainage way of the south fork of Prairie 
Creek rises just west of Loogootee and flows in a northwesterly direction.  It joins the 
main drainage way about three miles northeast of Washington.  Prairie Creek then 
continues in a westerly direction.  It is joined at intervals from the north by two 
constructed drainage ditches, the Killion Canal Ditch and the Hawes Ditch.  Prairie Creek 
then flows south about three miles into the west fork of the White River.  This confluence 
is about three and one-half miles west of Washington, Indiana.  The watershed is 
approximately 22 miles long with an average width of eight miles. 
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2.2 Description and History 
 
The Prairie Creek channel was first dredged between 1918 and 1920 after World War I 
and again in the early 30’s.  Both dredging operations were for drainage purposes.  
Although the channel had been dredged for drainage purposes, the channel was not 
capable of carrying flood waters and thus had planned periods of overflow.  During the 
early 1950s flooding of the channel was estimated at 11,000 acres of crops due largely in 
part to tree growth in the channel (Cochran). 
 
In the early 1950s a petition for reconstruction was submitted to the Daviess Circuit 
Court by the local people.  Due to significant opposition by a large number of property 
owners who did not feel the reconstruction plan was adequate to solve the flooding 
problem while at the same time offsetting the cost of the plan, the action became only 
semi-active (Cochran).   
When the Soil Conservation Service of the U.S. Department of Agriculture gained 
interest in soil management via the watershed approach in the early 1950s, the Concerned 
People of Prairie Creek presented their issue to the Supervisors of the Daviess County 
SWCD.  The Daviess County SWCD helped them prepare an application for Federal 
assistance and on September 20, 1954 the chairman of the Daviess County SWCD signed 
the application.  The application was also signed by both protesters of and petitioners for 
reconstruction by means of the semi-active drainage petition filed at the Daviess Circuit 
Court (Cochran).  
 
In order for the citizens of the Prairie Creek Watershed to create a legal organization to 
carry out maintenance of the watershed, they had to wait until the State of Indiana passed 
the Conservation Act.  After the passage of the Conservation Act, the Prairie Creek 
Conservancy, one of the current participants in the creation of the watershed plan, was 
created (Cochran).   
  
2.3 Natural History 
  
An Indiana University anthropological research project discovered that Native Americans 
used the land of the Prairie Creek watershed as early as 6000 B.C. (Allison, personal 
communication, February 18, 2005).  The natives would collect resources such as fish, 
mussels, and fresh water to provide sustenance for their families.  European settlers 
began to modify the land of the Prairie Creek watershed when they began establishing 
homesteads in the early 1800s. The land within the watershed originally had forests 
composed of tulip-poplar, numerous species of oak, hickory, elm, maples and ash trees 
(Allison, personal communication, February 18, 2005).   After the timber on the land was 
felled, residents of the area needed a method to drain the land for agricultural purposes.  
By the late 1800s, a major effort to control the hydrology was established through the use 
of tile drainage and ditch creation (Mike Homoya, personal communication, February 2, 
2005).  Manipulation of the watershed’s hydrology continues today through similar 
means.       
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2.4 Land Use  
 
There are about 26 miles of Federal and State Highways in the watershed (US Hwy 50 & 
150 and Indiana State Hwy 45, 57, and 58).  There are about 300 miles of hard surfaced 
and improved roads maintained by the county highway department.  Although not a 
completed project, Interstate-69 is proposed to cut directly through the middle of the 
Prairie Creek watershed.  Refer to Appendix 1: Map of the Proposed I-69 Route.   
 
The watershed area of 97,235.2 acres (151.93 square miles) includes 22,022.4 acres in 
developed pasture/grassland; 64,556.8 acres in row crop agriculture, and 102.4 acres in 
wet area agriculture.  There are 185.6 acres in low and high density urban development.       
There are 11,050 acres of bottomland in the watershed. Coal has been mined both past 
and present by means of shaft and strip operations in various parts of the watershed.  
Refer to Figure 2: Land Use in Prairie Creek Watershed for a map of the Prairie Creek 
watershed detailing the locations of various land uses.  Refer to Table 1 for a breakdown 
of the land uses within the Prairie Creek watershed.  Refer to Figure 3 for a map of coal 
mining activities in the Prairie Creek watershed.  
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Figure 2. Map of Land use:  Displays land use within the Prairie Creek watershed.  
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Table 1. Land use breakdown: Provides description of land uses within the Prairie Creek watershed in 
square miles and as a percent of the total watershed. 

Land Use Breakdown in Prairie Creek watershed 
   

Land use 
sq. 

miles 
% of 
total 

Developed: Agriculture, Pasture/Grassland 34.41 22.66 
Developed: Agriculture, Row Crop 100.87 66.44 
Developed: Agriculture, Wet Area 0.16 0.11 
Developed: High Density Urban  0.11 0.07 
Developed: Low Density Urban 0.18 0.12 
Developed: Non-Vegetated 1.73 1.14 
Palustrian: Forest, Deciduous 3.07 2.02 
Palustrian: Herbaceous, Deciduous 0.26 0.17 
Palustrian: Shrubland, Deciduous 0.6 0.4 
Palustrian: Sparsely Vegetated or Non-Vegetated 0.01 0.007 
Palustrian: Woodland, Deciduous 0.05 0.66 
Terrestrial: Forest, Deciduous 8.16 5.34 
Terrestrial: Forest, Evergreen 0.27 0.18 
Terrestrial: Forest, Mixed 0.33 0.22 
Terrestrial: Woodland, Deciduous 0.87 0.57 
Water 0.85 0.56 
   
Total 151.93  

(Source: Jennifer Hutchison, IDEM personal communication, February 2005) 
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Figure 3. Map of Coal Mines: Displays the locations of surface coal mines (blue) and underground coal 
mines (pink) in Prairie Creek watershed.  Large portions of the eastern half of the Prairie Creek watershed 
are speckled with surface mines.  Source: Indiana Geological Survey July 2005.  
 
2.5 Soils and 2.6 Topography   
 
The topography of the watershed ranges from nearly flat glacial till plains to strongly 
rolling slopes of residual soils, and windblown sands and silts.  
 
In the southeast and eastern portions of the watershed, as well as a small portion 
southwest of Raglesville, Hosmer-Cincinnatti-Iva soil associations are documented.  
These soils are deep, well drained to poorly drained.  They are normally found on nearly 
level to strongly sloping soils on uplands (USDA 1974).   
 
Ragsdale-Iva-Reesville soil associations are located in the south-central and central 
portions of the watershed, as well as a small section southwest of Odon. Here the 
underlying bedrock has been blanketed with deeper windblown silt.  These soils are deep, 
very poorly to poorly drained.  Wetness is the major limitation; however, with adequate 
drainage, crops can be cultivated.  These soils are normally found on level to strongly 
sloping upland areas (USDA 1974).  
 
Hummocks and dunes of windblown sand occupy the west part of the watershed. 
Lyles-Ayrshire-Princeton soil associations are deposited in the “V” section at the 
confluence of the North and South Forks of Prairie Creek and continue to the west and 
northwest of the watershed.  These soils are deep, very poorly drained to well drained.  
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Drainage is extremely important for agriculture uses.  The soils are normally found on 
nearly level to strongly sloping soils on uplands and terraces. These soils are best suited 
to melons but must be carefully managed to conserve soil and fertility (USDA 1974). 
 
In a small section within the northwest portion of the watershed, east of the Killion 
Canal, and also in the extreme southwest portion of the watershed, Bloomfield-Princeton-
Ayrshire association soils are deposited.  These soils are deep, somewhat excessively 
drained to somewhat poorly drained.  Erosion control is key to management of these soils 
since they are listed as “Potentially Highly Erodible” in the USDA NRCS Indiana 
Technical Guide Section IIC. These soils are normally found on level to steep uplands 
(USDA 1974). 
  
In the center of the watershed, continuing along the banks of the North and South Forks 
of Prairie Creek until meeting with the Lyles-Ayrshire-Princeton soils in the “V” 
confluence of the two forks, Haymond-Nolin-Petrolia soil associations have been 
deposited.  These soils are well drained to poorly drained on nearly level bottomlands. 
More specifically, a type of soil called King predominates in this area.  Water deposited 
on King soils takes a long time to percolate through the soil.  Flooding and wetness tend 
to be the major factors inhibiting agricultural practices on these soils (USDA 1974).  
     
All soils of the watershed are underlain by rocks of the Pennsylvanian Age.  The rock 
formation dips in a southwesterly direction and outcrop in the northeast part of the 
watershed.  They are represented by sequences of interbedded sandstones, shales, 
limestones, coals, and underclays.  Elevations range from 432 feet above seal level at the 
junction of Prairie Creek and the West Fork of White River to around 720 feet above sea 
level east of Odon.  The main alluvial valley of Prairie Creek ranges in width from about 
1.5 miles wide just above the junction of the North and South forks to about 260 feet at 
the constriction near Highway 57 (Watershed 1957). 
 
2.7 Hydrology 
 
Forty nine miles of Prairie Creek were dredged and channalized and fifteen miles of 
levees were constructed in the early 60s for increased water flow and to decrease the 
incidence of flooding.    At the same time, twelve flood control structures were 
constructed (Watershed 1957).  These structures, mostly small ponds and lakes, were 
built to serve as sediment collection basins for the watershed.  Near the lower limits of 
the watershed, levees protect a small portion of this land from floodwaters of both Prairie 
Creek and the West Fork of the White River.  This land is included within the limits of 
the Bennington Levee District which primarily protects terrace soils of White River. 
Under present conditions about 89 % of this bottomland area would be inundated by the 
design storm.  This storm is considered to be of 6-hour duration occurring with average 
soil moisture conditions and at average intervals of once in 50 years. The watershed 
protection project completed in the early 60s decreased the occurrence of flooding on an 
estimated 5,000 acres of floodplain land (USDA 1974).  Numerous field tiles have been 
constructed over the years to further facilitate water movement and to decrease soil 
erosion.          
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Water for urban and domestic use is supplied largely from wells.  During glacial times 
Prairie Creek served as an outlet for glacial waters and the sand and gravel they carried.  
Because of this a large supply of water exists under parts of the present floodplain.  
Water for livestock and other farm uses is also supplied by springs, stock water ponds, 
and small streams.  
 
 There are about 26 miles of Federal and State Highways in the watershed (US Hwy 50 & 
150 and Indiana State Hwy 45, 57, and 58).  There are about 300 miles of hard surfaced 
and improved roads maintained by the county highway department (Watershed 1957).  
These impervious areas contribute to overland water flow which might increase the 
amount of water carried by the streams within the watershed.  Although the plans are not 
finalized, Interstate 69 is proposed to cut directly through the Prairie Creek watershed.  
This will likely add to an increase of water laden with non point source pollution from the 
roadway to the channels of the watershed.      
 
2.8 Climate 
 
Mean temperatures range from 23.1 degrees Fahrenheit in January to 88.6 in July.  The 
extremes recorded are 19 degrees below zero and the highest is 113 degrees.  The average 
date of the last freeze is April 13 and that of the first freeze is October 23.  The mean 
precipitation for the area is about 42.8 inches.  The heaviest rainfall comes in the months 
of March, April, May, and June. The minimum annual rainfall recorded by Washington 
Station is 30.7 inches, the maximum is 63 inches (USDA 1974). 
 
2.9 Land Ownership 
 
Although the vast majority of the land within the watershed is privately owned and 
managed, the Prairie Creek Barrens Nature Preserve and the Thousand Acre Woods, are 
lands of significant size that are managed by state or private agencies. Refer to Figure 4 
to view the locations of these properties.  
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Figure 4. Map of Land Ownership: Displays the locations of the Prairie Creek Barrens Nature Preserve, 
1000 Acre Woods, and the City of Washington.  The 1000 Acre Woods is located at the confluence of the 
North and South Forks of the Prairie Creek. Source: Indiana Geologic Survey, July 2005.  
 
Prairie Creek Barrens Nature Preserve, located east of the Killion Canal and north of 
Prairie Creek in Steel Township, is an 85 acre state owned nature preserve.  Managing 
and restoring the site to barrens and prairie vegetation that had thrived there prior to and 
during the early 1800’s was the main objective of the state when purchasing the site.  
Landowners within a three mile radius surrounding the nature preserve allowed seed 
collection of various native plants; most of the seeds have now been planted in the upland 
sections within the preserve boundaries (Mike Homoya, personal communication, 
February 2, 2005).   
 
The Thousand Acre Woods, located in the “V” formed at the confluence of the North and 
South Forks of Prairie Creek, is owned and managed as a silver maple (Acer 
saccharinum) and elm (Ulmus americana) wet floodplain forest by The Nature 
Conservancy (TNC) (Gailey 1999).  Currently TNC owns 961 acres; however, the 
conservancy is hoping to acquire 71 more acres to make the entire property 1032 acres.  
Dominant tree species include green and black ash, sweet gum, silver, red and ash-leafed 
maple, pin oak, cotton wood, sycamore, and American elm.  Historically, farmers were 
unable to drain the soils of this area to levels suitable to agriculture; this eventually aided 
the continued existence of one of the last and largest remaining wet floodplain forests in 
this region of southwestern Indiana (Gailey 1999).      
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2.10 Cultural Resources 
 
Montgomery Recreational Park, located on the north eastern edge of the town of 
Montgomery, is a significant cultural resource located directly within the Prairie Creek 
watershed.  The pond at the recreational park was created during the Prairie Creek 
watershed project of the 1960’s.  The pond serves as both a place for recreational water 
activities and also as a sediment collection basin within the watershed.    
 
2.11 Endangered Species 
 
The Prairie Creek Barrens Nature Preserve and Daviess county contain many federally 
and state endangered or threatened species of fish, mollusks, plants, mammals, reptiles, 
birds, insects and high quality natural communities.  Refer to Appendix 2: List of 
Threatened or Endangered Species created by the Indiana Natural Heritage Data Center 
within the IDNR for Daviess County.  The Oklahoma sedge (Carex oklahomensis), also 
identified in the preserve, is endemic to this part of the state of Indiana.  The American 
badger (Taxidea taxus), which is state endangered, as well as a species of special 
concern, the Eastern spadefoot (Scaphiopus holbrookii), have been documented on or 
near the Prairie Creek Barrens Nature Preserve (Mike Homoya, personal communication, 
February 2, 2005).   
         

3.0 Identifying Water Quality Problems  
 
Section three is divided into subsections based on individual water quality projects and 
computerized models which contributed water quality data to be analyzed for the creation 
of the watershed plan.  These data reports will aid in identifying water quality problems 
and causes.  Eventually, when Best Management Practices (BMPs) have been 
implemented, these data reports can serve as baseline data to which newly collected data 
can be compared to determine the effectiveness of the implemented BMPs. 
 
Prioritized problems listed by stakeholders at April 2005 public meeting: 
 

1. E. coli contamination from livestock operations, farming practices, and 
failed/failing septic systems.  

2. Nitrogen and Phosphorous pollution from livestock operations, farming 
practices, as well as failed/failing septic systems.   

3. Increased need for WASCOBs and field tiles to reduce sedimentation and 
channel erosion.  

4. Farm practices including tillage practices and livestock management, loss of 
crop ground, and I-69 conflicts. 

 
3.1 305(b) Water Quality Report   
 
Section 305(b) of the Clean Water Act mandates states to compose and present a water 
quality assessment report of the states’ waters to the United States Environmental 
Protection Agency every two years (IDEM 2004).  Nearly one-fifth of the states’ streams 
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are assessed each year for support of aquatic life use, primary contact, and fish 
consumption.  The formal 305(b) Water Quality Report is presented to the U.S.EPA in 
even numbered years while a more informal report is presented in odd numbered years 
(IDEM 2004). 
     
All water bodies in Indiana are designated for Aquatic Life Use, Primary Contact 
(recreational use), and Fish Consumption use as outlined in 327 IAC Article 2 (Jody 
Arthur, personal communication, February 2005).  Some waters are designated as a 
source of drinking water. Water quality assessments are designed to determine how well 
a body of water fulfills its designated usage (Jody Arthur, personal communication, 
February 2005).  If a water body is determined to not be supporting the designated use, 
then further investigation is completed to determine the cause of the impairment.  Refer 
to Appendix 3: IDEM Site Specific Waterbody Assessment to view a list of all streams in 
the Prairie Creek watershed that have been assessed, as well as the cause of the streams 
impairment.  All waterways within the Prairie Creek watershed listed on the 305(b) report 
were assessed for Primary contact (recreational use).  No waterways in the watershed 
were assessed for Fish Consumption or as a source of drinking water. Six water bodies 
were assessed for Aquatic Life usage.  Data collected for the 305(b) report identified 
impairments in the Prairie Creek watershed in the categories of E. coli/Pathogens, 
Sedimentation/Siltation/QHEI, Impaired Biotic Communities, and Nutrients.    
 
3.1.1 E. coli/ Pathogens Category 
 
E. coli bacteria are associated with the intestinal tract of warm-blooded animals.  They 
are widely used as an indicator of the potential presence of waterborne disease causing 
bacteria, protozoa, and viruses because they are easier and less costly to detect than the 
actual pathogenic organisms. The presence of waterborne disease causing organisms can 
lead to outbreaks of such diseases as typhoid fever, dysentery, cholera, and 
cryptosporidiosis. 
 
The current IDEM 305(b) Water Quality Report, mandated by the Clean Water Act, 
contains baseline data collected within the first six months of 2003 for many of the 
streams contained within the Prairie Creek watershed.    With the exception of Hawes 
Ditch and Eagan Ditch Basin, all of the streams within the Prairie Creek watershed listed 
on the 305(b) Water Quality Report are rated as “Highly Impaired” in the Pathogen 
category.  Eagan Ditch Basin was rated as “Moderately Impaired” in the Pathogen 
category while Hawes Ditch had no recorded entry. The labels “Highly Impaired and 
Moderately Impaired” indicate the degree to which a water body does not support one or 
more of the water body’s designated uses (IDEM 2004).  The Pathogen category, which 
is measured by the presence of E. coli in cfu/100mL, is used to determine Primary 
contact impairment.  The standards for Primary Contact (recreational use) as stated in 327 
IAC 2-6-1 are as follows: 
 
“E. coli bacteria, using membrane filter (MF) count, shall not exceed one hundred 
twenty-five (125) per one hundred (100) milliliters as a geometric mean based on not less 
than five (5) samples equally spaced over a thirty (30) day period nor exceed two 
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hundred thirty-five (235) per one hundred (100) milliliters in any one (1) sample in a 
thirty (30) day period.” 
 
Hawes Ditch was the only stream recorded as “Fully Supporting” in the Primary Contact 
category while all other listed streams were rated as “Not Supporting.”   
 
E. coli is a documented water quality problem within Prairie Creek watershed.  Previous 
water quality studies performed by IDEM have resulted in listing the North and South 
Forks of Prairie Creek on the 1998, 2002, and 2004 303(d) list of impaired waters.  In 
2004 Prairie Creek, Barnes Creek, Bethel Creek, Flat Creek, Dinken Creek, Antioch 
Creek, Killion Canal, Eagan Ditch, as well as many smaller unnamed tributaries, were 
added to the 303(d) list of impaired waters in addition to the North and South Forks of 
Prairie Creek.  Using the most recent and official data from IDEM OWQ, a TMDL report 
was composed to address the issue of E. coli water contamination.  Data collected and 
analyzed by IDEM, Daviess County SWCD, Lower White River WRAS, and the Town 
of Montgomery Wastewater Treatment Plant all document contamination from E. coli. 
The Long Term Hydrologic Impact Assessment (L-THIA), which will be discussed more 
thoroughly later in this section, estimates the losses of E. coli through non point source 
pollution on various land uses.   
 
3.1.2 Sediment/ Siltation/ Habitat (QHEI) Category 
 
The North Fork of Prairie Creek was listed as “Moderately Impaired” in the categories of 
Siltation and Other Habitat Alterations for 2004 305(b) report from IDEM.  Habitat 
assessments were calculated by using the Qualitative Habitat Evaluation Index (QHEI), a 
set of six separate metrics designed to assess specific portions of the stream site.  QHEI 
total scores of less than 51 indicate a poor habitat quality, signifying that the poor habitat 
quality could result negatively on the biological community present in the water body 
(Sobat, personal communication February 2, 2005) If the biological community is of poor 
quality and the habitat is assessed to be in good condition, then further examination of 
water chemistry parameters will be conducted to determine the cause of the poor 
biological community.  For a more detailed explanation of how a QHEI is calculated, 
contact IDEM, Office of Water Quality (OWQ), Assessment Branch, Biological Studies 
Section.  
 
3.1.3 Impaired Biotic Community Category 
 
In the category of Biotic Community Status, the North Fork of Prairie Creek and a 
segment of Prairie Creek were rated as “Moderately Impaired” while another segment of 
Prairie Creek was rated as “Slightly Impaired” in the 2004 IDEM 305(b) report. The 
1998 Lower White River WRAS also indicated impairment in the support of aquatic life 
usage.  Biotic Community Status is based on the streams scoring on the Index of Biotic 
Integrity (IBI).  IBI scores are calculated with 12 metrics that assess fish community and 
trophic composition, fish health and condition (IDEM 2001).  Indiana narrative for 
biological criteria [327 IAC 2-1-3(2)] states that "all waters, except those designated as 
limited use, will be capable of supporting a well-balanced, warm water aquatic 
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community."  The water quality definition of a "well-balanced aquatic community" is "an 
aquatic community which is diverse in species composition, contains several different 
trophic levels, and is not composed of strictly pollution tolerant species" [327 IAC 2-1-
9(49)] (Sobat, personal communication February 2, 2005).     
 
3.1.4 Nutrients Category 
 
The North Fork of Prairie Creek and Eagan Ditch Basin were both rated as “Moderately 
Impaired” in the Nutrients category.  Benchmarks used in accordance with the best 
professional judgment of IDEM scientists to classify a water body as impaired for 
nutrients are:  
 

 Total Phosphorus (P) - one or more values greater than or equal to 0.3 mg/l 
 Nitrogen (N) (measured as NO3 + NO2) - one or more values greater than 14 mg/l 
 Dissolved Oxygen - values below the water quality standard of 4.0 mg/l or values 

consistently at/close to the standard, in the range of 4.0 - 5.0 mg/l. 
 pH - values above the water quality standard of 9.0 or values consistently close to 

the standard, 8.7 or above. 
 Algae described as "excessive" based on field observations by trained staff. 
 

In most cases, it requires two or more of these conditions to be met in order to classify a 
water body as impaired (Jody Arthur, personal communication, February 2005).  
 
The assessment of the North Fork of Prairie Creek resulted in one sample (of three 
samples taken) equal to 18 mg/l for nitrogen, and three phosphorus samples equaling 0.4, 
0.3, and 0.45 mg/l (Jody Arthur, personal communication, February 2005).  The levels of 
N and P found in the North Fork of Prairie Creek violated the above benchmarks used to 
determine nutrient pollution.     
 
The assessment of Eagan Ditch Basin resulted in three of three samples with P levels 
between 0.3 and 0.5mg/l.  One of three samples for N resulted in an N level of 25mg/l 
(Jody Arthur, personal communication, February 2005).  The levels of N and P detected 
in Eagan Ditch Basin were sufficient to validate nutrient impairment given the 
benchmarks listed above.  
 
3.2 303(d) List of Impaired Waters  
 
Section 303(d) of the Clean Water Act (CWA) requires states to identify waters not 
satisfying state WQS. The 303(d) list is created using the 305(b) water quality 
Assessment Database (303(d) listing methodology). A priority ranking of waters based on 
the degree to which a water body supports its designated use is also required by Section 
303(d) of the CWA.  This ranking places water bodies into one of five categories. Refer 
to Appendix 4: 303(d) List Categories for a detailed description of each category. If a 
body of water does not meet or is not expected to meet Indiana Water Quality Standards 
(WQS) and is placed in Category 5, then it will be added to the 303(d) list of impaired 
waters.  After the listing and ranking of the waters is completed, states are required to 
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establish Total Maximum Daily Loads (TMDL) for specific water bodies listed in 
Category 5A in an effort to attain state WQS for the specified water body’s intended use.  
 
The North and South Forks of Prairie Creek were listed on the 1998 and 2002 303(d) list 
of impaired water bodies for not attaining state WQS.  Both North and South Forks of 
Prairie Creek, as well as Barnes Creek, Bethel Creek, Flat Creek, Dinken Creek, Antioch 
Creek, Killion Canal, Eagan Ditch, Prairie Creek, and other smaller tributaries are listed 
on the 2004 303(d) list of impaired water bodies for not meeting state WQS.  All of the 
creeks are listed as impaired by E. coli; however, Eagan Ditch is listed as impaired by 
both E. coli and nutrients (TMDL 2004). North Fork Prairie Creek is on the 305b report 
for nutrient impairment and will be included on the 2006 303d list for nutrients (Jody 
Arthur, personal communication, February 2005). Refer to Figure 5* to view a map of 
impaired waters within Prairie Creek watershed. 
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Figure 5. Map of Impaired Streams: Displays impaired and unimpaired/unassessed streams and lakes 
within the Prairie Creek watershed for the 2004 303(d) List of Impaired Waters.  *NOTE:  Hawes Ditch 
was assessed after this figure was prepared and is now listed as impaired for E. coli.  See Figure 6. 

 
In 2002, IDEM conducted a comprehensive E. coli survey of both forks of the Prairie 
Creek watershed.  Review Figure 6 for a map of the sampling sites in Prairie Creek 
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Watershed.  During the thirty day period of April 23, 2002 to May 21, 2002, IDEM 
sampled 31 sites five times ensuring that all sampling dates were evenly spaced apart.  
All thirty-one sites failed the single sample maximum standard for E. coli on at least one 
occasion throughout this sampling event conducted during Indiana’s recreational season 
(April 1st until October 31st).  
 
Due to unusable samples or samples not being collected, the geometric mean for five of 
the sampling sites could not be calculated.  The geometric mean value was calculated for 
the remaining 26 sites concluding that only one site, Site 29, was not in violation of the 
geometric mean standard.  The state WQS regarding E. coli is 125 cfu/100mL.  
Supported by the data collected during the comprehensive study in 2002, IDEM 
concluded that an E. coli TMDL plan should be created (TMDL 2004). To obtain and 
review raw data collected by IDEM regarding E. coli contact IDEM Office of Water 
Quality.  
 

 
 
Figure 6. Map of IDEM Sampling Points: Displays IDEM sampling sites for the TMDL for E. coli in 
Prairie Creek watershed.  
 
3.3 Indiana Geological Survey Ground Water Data 
 
Currently, a study titled “An evaluation of the storage and movement of potential 
contaminants in soils at a CFO where manure is applied to highly permeable sands” is 
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being conducted just west of Hawes Ditch by Greg A. Olyphant of the Indiana University 
Department of Geological Sciences and the Center for Geospatial Data Analysis.  The 
study is part of the Section 104(b)(3) Grant Program, which aims to determine the 
performance of the National Pollution Discharge Elimination System (NPDES). The 
study hypothesizes that nutrients from commercial fertilizers and animal wastes are 
percolating through the soil zone and into the groundwater aquifers before plants have the 
ability to use the nutrients (Olyphant 2004).  Figure 7 displays a map of Daviess County 
where the soils are prone to ground water contamination by nitrates.  Substantial portions 
of the western half of the Prairie Creek watershed are contained within the highlighted 
areas of the map.  Through the projects monitoring procedures, the scientists hope to 
track the effects that current manure application practices have on the groundwater 
quality in the area (Olyphant 2004).  Although the results reviewed for the watershed 
plan are preliminary, current data suggests that “natural recharge (of groundwater 
aquifers), via unsaturated groundwater flow induced by infiltration, is occurring in the 
project area and that the recharge water contains substantial concentrations of nitrate and 
other nutrients (Olyphant 2004).”         
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Figure 7. Map of Lands Susceptible to Nutrient Contamination: Displays land area below which aquifers 
are prone to contamination by nitrates.  A large portion of the western half of Prairie Creek watershed is 
within the highlighted regions. Source: Letsinger, July 2005.  
 
3.4 Lower White River Watershed Restoration Action Strategy 
 
The Lower White River Watershed Restoration Action Strategy’s (WRAS) main goal is 
to serve as a point of reference for stakeholders to improve the water quality of the Lower 
White River by implementing strategies in sub watersheds such as the Prairie Creek 
watershed (IDEM WRAS 2001).  Data utilized in the composition of the 1998 Lower 
White River WRAS was from IDEM’s Office of Water Quality.  The White River 
WRAS concludes that 100 percent of Prairie Creek did not support recreational uses in 
1998 due to pathogens.  The WRAS also determined that 92% of the assessed streams in 
the watershed support aquatic life use while the remaining 8% only partially support 
aquatic life usage (IDEM WRAS 2001).   
 
 
 
 
3.5 Daviess County SWCD/Hoosier Riverwatch Program 
 
In October 2004 and June 2005 the Daviess County SWCD performed water quality 
testing using the Hoosier Riverwatch Program (non-quality assured).  Refer to Appendix 
5: Daviess County Prairie Creek E. coli Sampling Data to view the raw data from the 
water quality testing. Refer to Figure 8 to view a map of the SWCD sampling sites.  The 
line graph below labeled Figure 9 shows that sites four, five, and nine violated state WQS 
for E. coli levels in colonies/100mL during the 2004 data collection.  Sampling site 
number five also recorded elevated levels of E. coli during the 2005 data collection. The 
graph shows two sites that did not record any E. coli present during either of the data 
collection months.  Since non point source pollution often requires rainfall to aid in the 
movement of a contaminant, variations in the levels of E. coli detected between the two 
sampling periods can be attributed to the amount of rainfall received during the sampling 
periods.  
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Figure 8. Map of SWCD E. coli Sampling Sites. 
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Figure 9. SWCD E. coli Data: The state water quality standard (125 colonies/100mL) is represented by 
the black line with white marks.  The orange line with squares represents the number of E. coli 
colonies/100mL that was documented for each site during the October 2004 water quality study.  The blue 
line with triangles represents E. coli levels collected and documented during the June 2005.  Data used to 
create this graph was collected by the Daviess County Soil and Water Conservation District using Hoosier 
Riverwatch methodology.    
 
3.6 Long-Term Hydrologic Impact Assessment (L-THIA)  
 
The Long Term Hydrologic Impact Assessment (L-THIA) is an analysis tool developed 
by Purdue University in conjunction with the U.S. EPA and U.S. Army Corps of 
Engineers which allows the user to estimate site-specific changes in runoff, recharge, and 
nonpoint source pollution for past, present, or planned land uses.  The estimations are 
derived from analysis of soil type, land use, and long-term precipitation data.  In a 
scenario based on data from the Prairie Creek Watershed (Refer to Figure 10: NPS Fecal 
Coliform Losses, Figure 11: NPS Nitrogen Losses, and Figure 12: NPS Phosphorous 
Losses) the L-THIA has estimated that agriculture would be the largest contributor of 
nonpoint source pollution of fecal coliform (E. coli), nitrogen, and phosphorous non point 
source pollution.  Rough data used to create the pie charts can be found in Appendix 6: L-
THIA Data.     
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Estimated Non Point Source Fecal Coliform Losses For 
Prairie Creek Watershed
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Figure 10. Estimated Fecal Coliform Losses:  Pie charts were created using the data derived from the 
Long Term Hydrologic Impact Analysis (L-THIA) program.  Pie chart illustrates the estimated percentage 
of non point source fecal coliform losses from current land uses and soil types for the Prairie Creek 
watershed. Agricultural land use on hydrologic soil group C is estimated to create 64 percent of NPS 
pollution while agricultural land use on hydrologic soil group B is estimated at only 35 percent.  Industrial 
land use on hydrologic soils group C is estimated to create one percent of the NPS fecal coliform pollution.  
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Estimated Non Point Source Nitrogen Losses from Prairie Creek 
Watershed
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Figure 11. Estimated Nitrogen Losses: Pie charts were created using the data derived from the Long 
Term Hydrologic Impact Analysis (L-THIA) program.  Pie chart illustrates the estimated percentage of non 
point source Nitrogen losses from current land uses and soil types for the Prairie Creek watershed. 
Agricultural land use on hydrologic soil group C is estimated to create 62 percent of NPS pollution while 
agricultural land use on hydrologic soil group B is estimated at only 33 percent.  Grass/Pasture land use on 
hydrologic soils group C is estimated to create four percent of the NPS Nitrogen pollution.  One percent of 
the NPS Nitrogen pollution is estimated to come from industrial land uses on hydrologic soils group C.   
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Estimated Non Point Source Phosphorous Losses for Prairie 
Creek Watershed

35.30%

63.60%

1.1%

Water/Wetlands B Water/Wetlands C Commercial B

Commercial C Agricultural B Agricultural C

High Density Residential B High Density Residential C Low Density Residential B

Low Density Residential C Grass/Pasture B Grass/Pasture C

Forest B Forest C Industrial B

Industrial C
 

Figure 12. Estimated Phosphorous Losses:  Pie charts were created using the data derived from the Long 
Term Hydrologic Impact Analysis (L-THIA) program.  Pie chart illustrates the estimated percentage of non 
point source Phosphorous losses from current land uses and soil types for the Prairie Creek watershed. 
Agricultural land use on hydrologic soil group C is estimated to create 65 percent of NPS pollution while 
agricultural land use on hydrologic soil group B is estimated at only 35 percent.  All other land uses, 
represented by the thick black vertical line, combined contributed 1.1 percent of the Phosphorous NPS 
pollution.   
 
3.7 National Pollutant Discharge Elimination System (NPDES) Discharge Info 
 
The Town of Montgomery Wastewater Treatment Plant, permit IN0034932, has reported 
E. coli violations for the months of April, May, and June of 2004 (EPA ECHO).  The 
concentrated averages of the amount of E. coli discharged during these months ranged 
from 531 cfu/100mL to 4070 cfu/100mL geometric mean.  The concentrated maximum 
levels of E. coli reported during these months ranged from 2350 cfu/100mL to 4400 
cfu/100mL (EPA ECHO). All reported E. coli violations from the Town of Montgomery 
Wastewater Treatment Plant can be viewed in Table 2.  The Town of Montgomery 
Wastewater Treatment Plant discharges directly into the South Fork of Prairie Creek.     
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Table 2. Montgomery Wastewater Treatment Plant Report: Details all reported E. coli violations reported 
between April 2004 and June 2004 by the Montgomery Wastewater Treatment Plant. Units: cfu/100mL. 
(Source: EPA ECHO) 

Town of Montgomery Wastewater Treatment Plant Reported E. coli Violations 
Monitoring Period End 

Date 
Concentrated Maximum Concentrated Average 

30-April-2004 2350.0 531.0 
31-May-2004 3700.0 1929.0 
30-June-2004 4400.0 4070.0 

 
3.8 Section 3 Summary:  
 
Data collected by IDEM for the 305(b) Water Quality Report supports stakeholder 
concerns of E. coli/Pathogen contamination, sedimentation/siltation/QHEI, as well as 
nutrient impairment.  In accordance with state water quality standards, the 305(b) report 
also proposed a concern, Impaired Biotic Communities, which had not been previously 
listed by stakeholders.  The 303(d) List of Impaired Waters, the Lower White River 
Watershed Restoration Action Strategy, and data collected by the Daviess County SWCD 
provide further support for stakeholder concern regarding E. coli pollution. The L-THIA 
estimates that agricultural land uses are the major contributors of non point source 
pollution for fecal coliform bacteria (E. coli), Nitrogen, and Phosphorous.  The 
preliminary data of the IGS ground water study supports the project’s hypothesis, as well 
as stakeholder concern, that excess nutrients applied to agricultural fields may be 
percolating through the soils, eventually contaminating underground fresh water aquifers.  
The NPDES discharge data reports direct discharges of E. coli into surface waters.         
 
4.0 Probable Causes of Water Quality Problems  
 
Prioritized Problem Statements 
 
After reviewing and discussing the data that has been collected within the watershed, 
problem statements were created based on the list of prioritized issues the stakeholders 
created.  The following problem statements will aid in focusing the goals and objectives 
during the planning process: 
 
1.  Improper storage and disposal of manure by livestock facilities, in conjunction with 
failed/failing septic systems and percolation rates of local soils, is believed to be causing 
high levels of E. coli contamination throughout the waters of the Prairie Creek 
Watershed.   
 
2.  Livestock production facilities lacking proper storage and disposal areas for manure 
and mortality wastes, agricultural fertilizing practices, as well as failed/failing septic 
systems may be causing nutrient pollution within the watershed. 
 
3.  The lack of field tiles and WASCOBs may be contributing to increased levels of 
sedimentation and channel erosion within the streams and tributaries of the watershed. 
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4.  Farming practices, the loss of crop ground to development, and the proposed creation 
of Interstate 69 through the middle of the watershed will likely present significant future 
issues for water quality within the watershed.  
 
Water quality can be diminished by a variety of substances including bacteria, nutrients, 
metals, and toxic substances.  Refer to Table 3 for a list of causes of pollution and their 
contributing factors.   Pollution sources are divided into two broad categories: Non point 
source (NPS) pollution and point source pollution.   
 
Point source pollution refers to pollution which results from a defined, easily documented 
source. An example of point source pollution would be a wastewater treatment plant that 
is permitted to release effluent.  To release specific amounts of effluent, facilities in 
Indiana must obtain a National Pollution Discharge Elimination System (NPDES) permit.  
Point sources of pollution are normally measurable.        
 
Non point source pollution refers to pollution that has no defined, easily documented 
source.  NPS pollution can be caused by contaminated storm water runoff of agricultural 
fields or city streets, or even by atmospheric deposition.  An example of NPS pollution 
occurs when rainwater falls on improperly stored animal waste contaminating the water 
with the bacterium E. coli.  Next, the contaminated water travels across the landscape as 
runoff until it is deposited into a stream.  The contaminated water that enters the stream 
raises the level of E. coli in the stream to levels that exceed state WQS.  Non point 
sources of pollution are difficult to measure accurately due to the number of variables 
that can affect the concentrations and sources of NPS pollution.  
 
Table 3. General Causes of Water Pollution: Details general causes and contributing activities of water 
pollution.  

Causes of Water Pollution and Contributing Activities 
Cause Activity associated with cause 
Nutrients Fertilizer on agricultural crops and residential/commercial lawns, 

animal wastes, leaky sewers and septic tanks, direct septic discharge, 
atmospheric deposition, wastewater treatment plants 

Toxic 
Chemicals 

Pesticide applications, disinfectants, automobile fluids, accidental 
spills, illegal dumping, urban stormwater runoff, direct septic 
discharge, industrial effluent 

Oxygen-
consuming 
Substances 

Wastewater effluent, leaking sewers and septic tanks, direct septic 
discharge, animal waste 

E. coli Failing septic systems, direct septic discharge, animal waste 
(including runoff from livestock operations and impacts from wildlife) 
improperly disinfected wastewater treatment plant effluent.   

(Source: IDEM Lower White River Watershed Restoration Action Strategy 2001) 
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5.0 Sources of Water Pollution in Prairie Creek Watershed 
 
5.1 NonPoint Source Pollution in Prairie Creek Watershed 
Section five will briefly discuss sources of water quality problems associated with the 
Prairie Creek watershed.  There might be more sources that could potentially affect the 
water quality of the watershed; however, only those that are known or believed to be a 
source of poor water quality in the watershed have been mentioned.  
 
5.1.1 Agricultural Crop Production 
 
Agricultural non point source pollution has repeatedly been documented to be the main 
source of impairment of surface waters by state water quality assessments (EPA 
Nonpoint).  The most prevalent sources of NPS pollution are nutrients, sediment, animal 
wastes, salts, and pesticides resulting from agricultural practices (EPA Nonpoint, 
Carpenter et. al. 1998).    
 
Since eighty-nine point two (89.2) percent (135.44 square miles) of the land area within 
Prairie Creek watershed is used for agricultural purposes, it is highly likely that the water 
quality impairments identified in Section 3 by the 305(b) Water Quality Report, 303(d) 
List of Impaired Waters, Lower White River Watershed Restoration Action Strategy, 
preliminary data from the USGS study, Daviess County SWCD water quality data, and 
the L-THIA are caused by agricultural practices. All of the streams assessed in the 
watershed, except for Hawes Ditch, were impaired to some degree by E. coli, which 
presumably has come primarily from animal wastes but may also be caused by failed or 
failing home septic systems as well as wild fauna.         
 
The North Fork of Prairie Creek and Eagan Ditch were documented for impairment by 
nutrients. The two major nutrients associated with agricultural NPS are phosphorus (P) 
and nitrogen (N).  These nutrients are applied to agricultural land within the Prairie Creek 
watershed in the form of commercial fertilizers and manure from livestock operations in 
order to increase productivity of the field.  Excess application of the commercial 
fertilizers and manure is likely to be a source for the high levels of N and P found within 
the watershed’s channels.  The IDEM 305(b) Water Quality Report, the L-THIA data, 
and the preliminary data from the IGS study provide support that high nutrient levels may 
be the result of agricultural operations.  Numerous other studies conducted outside of the 
watershed have found that the primary cause of nutrient non point source pollution is 
from agricultural land use (EPA Nonpoint, Carpenter et. al. 1998).         
 
In freshwater systems, P is normally the limiting factor for plant growth; although, 
sometimes N will act as the limiting factor (EPA Nonpoint).  When extra P or N is added 
to an aquatic ecosystem via NPS pollution, eutrophication, or the rapid growth of plants 
or algae, may occur.  Eutrophication and the eventual decomposition of plant materials 
cause oxygen levels in the water to drop, thus potentially affecting the biotic communities 
present in the ecosystem negatively (EPA Nonpoint).   
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5.1.2 Livestock Production 
 
Confined Feeding Operations (CFO) and confined animal feeding operations (CAFO) are 
regulated to properly remove and dispose of (often through land application as an organic 
fertilizer) manure, litter, dead stock, and processed wastewater generated from the 
operations of the CFO or CAFO.  Prairie Creek watershed contains 43 CFOs of which 
two are permitted as CAFOs (IDEM TMDL 2004).  There are also many livestock 
operations in the watershed that are unregulated due to the size of the operation.  Many of 
the regulated and unregulated operations are located close to waterways of the Prairie 
Creek watershed. Refer to Figure 13 to see the location of regulated CFOs in the 
watershed.  Refer to Appendix 7: Permitted CFOs and CAFOs to see the number of 
approved animals.  These operations are believed to be a source of pathogens such as E. 
coli.  Approximately 107 miles of the Prairie Creek watershed are contaminated with E. 
coli (IDEM TMDL 2004).  Data from IDEM, which can be obtained by contacting the 
TMDL section within IDEM, can attest to the widespread non point source contamination 
of E. coli likely emitted from these operations.  Nutrient pollution is also potentially 
caused by livestock operations because of improper storage and land application of 
operation wastes.  
 

 
 
Figure 13. Map of Confined Feeding Operations:  Displays the permitted Confined Feeding Operations 
found within the Prairie Creek watershed.   
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The nutrient and pathogen pollution is believed to be caused primarily by the improper 
storage and application of CFO/CAFO wastes.  Poultry operations, of which there are 13 
located within the Prairie Creek watershed, in particular create vast amounts of waste that 
must be properly staged and distributed.  Currently, many of the poultry operations in the 
watershed lack the facilities to properly store manure until field application.  While 
producers are waiting for favorable conditions to apply wastes to fields as a source of 
organic fertilizer, poultry wastes are inadequately stockpiled close to barns or near the 
land application sites. These temporary staging areas are often near ditches, streams, and 
other surface waters, which increases the potential for nutrient or pathogen runoff.  
Ultimately, the improper staging of manure or land application during adverse weather 
conditions increases the potential for negative environmental and economical impacts.  
For example, over application of manure can contribute to groundwater contamination, 
increased potential for contaminated surface runoff, and soil compaction (Carpenter et. al. 
1998). Manure staging facilities will ensure that owners of these facilities will be able to 
land apply manure in a timely manner when the time and field conditions permit.   
 
5.1.3 Septic System Failures 
E. coli can be caused by NPS pollution from failing septic systems (IDEM TMDL 2004).  
The Daviess County Health Department conducted a study on septic systems in homes 
sold on the open market in Daviess County.  The department reported a 40-45% septic 
system failure rate for older homes and recently built homes in Daviess County.  The 
majority of the homes in the Prairie Creek watershed are on septic systems (IDEM 
TMDL 2004).  Homes with failing septic systems are likely to be a source of both E. coli 
and nutrient pollution within the watershed.   
 
5.1.4 General Conditions in Prairie Creek facilitating Non Point Source pollution 
The lack of adequate buffer/filtration strips, grass waterways, low frequency of use of 
cover crops, no till, and other agricultural conservation practices around the channels and 
tributaries within the watershed further facilitate the movement of water quality 
contaminants. 
       
5.2 Point Source Pollution in Prairie Creek Watershed 
 
The state of Indiana controls point sources of pollution by issuing National Pollution 
Discharge Eliminations System (NPDES) permits to those facilities that have a need to 
discharge effluent.  Two NPDES permitted facilities, the Town of Montgomery 
Wastewater Treatment Plant and the Black Beauty Coal Company, Viking Mine, are 
located within the Prairie Creek watershed. Refer to Figure 14 to view the locations of the 
NPDES permitted facilities in the Prairie Creek watershed.  The Black Beauty Coal 
Company, Viking Mine, NPDES permit number ING040162, is not considered a source 
of E. coli because the facility does not have a sanitary component to their discharge.   
 
However, the Town of Montgomery Wastewater Treatment Plant, NPDES permit number 
IN0034932, is a documented point source of E. coli contamination. As stated in the 
Prairie Creek Watershed TMDL for E. coli, “The E. coli values ranged from 531 
cfu/100mL to 4070 cfu/100mL geometric mean and 2350 cfu/100mL to 4400 cfu/100mL 
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daily maximum.”  These levels are substantially above state WQS for E. coli and can 
therefore qualify the treatment plant as a source of E. coli within the South Fork of 
Prairie Creek.  (Please refer to Table 2 for a review of E. coli violations reported by the 
Town of Montgomery Wastewater Treatment Plant.)  
 

 
 
Figure 14. Map of NPDES Facilities: Displays NPDES permitted facilities located within Prairie Creek 
watershed.  The Viking Mine owned by Black Beauty Coal does not have a sanitary component to its 
NPDES permit; however, the Montgomery Municipal Wastewater Treatment Plant does have a sanitary 
component to its NPDES permit.  
 
6.0 Identifying Critical Target Areas  
 
Pollutant loading information was calculated for the watershed and subwatersheds in 
order to assist in identification of critical areas.  Target Loads to represent desired 
conditions were estimated for the watershed to indicate the amount of pollutant reduction 
needed and to serve as a guide for measuring success. As estimated in the Prairie Creek 
E. coli TMDL, median annual stream discharge for Prairie Creek at the outlet is estimated 
at 91.3 cubic feet per second. This streamflow average was multiplied by average 
measured concentrations of E. coli, N and P to calculate average load rates. These current 
load estimates were then compared to target loads to determine the reductions needed to 
meet water quality standards or desired levels (table below). The water quality standard 
of 235 cfu/100ml for a single sample for E. coli was used to calculate the target E. coli 
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load. For phosphorous, 0.3 mg/l was used as the target criteria based on Indiana 
impairment criteria. For Nitrogen (Nitrate +Nitrite) a target concentration of 2.75 mg/l 
was used. 2.75 mg/l N is the national average for US watersheds 50 – 75% agriculture 
(Omernik, 1977). These estimates indicate the average values expected based on current 
sampling data and median annual streamflow estimates for Prairie Creek.  
 
Table 4.  Load Reductions needed for E. coli, Nitrogen and Phosphorus 

 E. coli (cfu/day) 
N 

(lbs/year) 
P 

(lbs/year) 
Current load 3.2 x 1012 1,365,248 61,077 

Target 5.2 x 1011 494,004 53,891 
Reduction needed to meet 

target (%) 
84 % 64% 12% 

 
Load duration curves illustrate the extent of most single sample violations for E. coli.  
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Figure 15. North Fork Prairie Creek Load Duration Curve 
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Figure 16. North Fork Prairie Creek Load Duration Curve 
 

 
 
Prioritization of sub watersheds was conducted to identify sub watersheds where we 
believed that time and money put into the project would have the greatest effect.  Sub 
watershed target areas have been identified by analyzing previous water quality samples 
and poultry facilities needing manure staging facilities in the watershed.  If two sub 
watersheds were rated equal after analysis of the water quality data, then the number of 
CAFOs of CFOs in the sub watershed was determined to decide which sub watershed had 
a higher priority. Finally, identified sub watersheds having a greater number of willing 
cost share participants were ranked higher in the prioritization due to increased 
probability of waste management system implementation.  The following is a prioritized 
list of the targeted sub watersheds for the construction of manure staging facilities (list 
order subject to change depending on identification of willing cost share participants):  
 

1. North Fork Prairie Creek-Barnes Creek Sub Watershed HUC 05120202-080-
020 

2. South Fork Prairie Creek-Flat Creek Sub Watershed HUC 05120202-080-040 
3. North Fork Prairie Creek-Bethel Creek Sub Watershed HUC 05120202-080-

030 
4. North Fork Prairie Creek Headwaters Sub Watershed HUC 05120202-080-010 
5. Prairie Creek-Hawes Ditch Sub Watershed HUC 05120202-080-080 
6. South Fork Prairie Creek-Dinken Creek Sub Watershed HUC 05120202-080-

050 
7. South Fork Prairie Creek-Eagan Ditch Sub Watershed HUC 05120202-080-

060 
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8. Prairie Creek-Killion Canal Sub Watershed HUC 05120202-080-070 
 
Utilizing measuring tools and a one (1) meter resolution aerial photo taken June 1, 2003 
provided by an on-line imagery company, Terraserver.com, estimations of the percentage 
of woody vegetation riparian buffer zones surrounding the waters of each sub watershed 
were made.  
 
The IDEM/USEPA Region 5 Waste Load Reduction Model* was used to estimate 
reductions in Phosphorous and Nitrogen loads for each prioritized sub watershed.  To 
complete the calculations, the L-THIA was first used to determine the number of acres in 
the watershed as well as the percent impervious area of the watershed.** Second, CFOs 
in the watershed were identified by using a query tool within the Indiana Water Quality 
Atlas.  After the CFOs were identified, the number of animals at each CFO was 
determined using data provided by the Daviess County SWCD. The type of animals and 
their numbers were then entered into the Model.  Design Weights of the animals were 
equal to the general weights provided within the Model.  Finally the Best Management 
Practice of Waste Management Systems was selected and the model returned estimated 
the load before BMPs were installed, the actual load reduction, and also the load after the 
construction of the BMPs.  Calculations assume that BMPs are installed at every CFO in 
every sub watershed. 
 
* Note: An animal lot refers to an open lot or combination of open lots intended for 
confined feeding, breeding, raising or holding animals.  It is specifically designed as a 
confinement area in which manure accumulates or where the concentration of animals is 
such that vegetation cannot be maintained.  The purpose of these calculations is to 
represent Biological Oxygen Demand (BOD), phosphorus (P), and nitrogen reductions 
after an animal waste system is installed.  This method has two assumptions:  1) the 
feedlot is adjacent to a receiving hydrological system without any buffering areas; and 2) 
installing the animal waste system will prevent any further pollutants from the lot from 
reaching the hydrologic system.  Feedlots that cannot show impact to the hydrologic 
system being protected should not be evaluated with this computation. 
 
 

** Note: Estimations of the area in acres and the percent of impervious ground of the 
watershed were computed using L-THIA, while the location and identification of the 
CFOs within the sub watersheds was determined using the Indiana Water Quality Atlas.  
This was done because the L-THIA program did not locate CFOs and the Indiana Water 
Quality Atlas did not compute areas or percent of impervious ground within a watershed.  
Due to the differences in the two programs, the boundaries of the watersheds were not 
exactly the same in both programs; therefore, the number of CFOs, area in acres, and 
percent of impervious ground used for the computation of the loads may be greater or 
lesser depending on which programs’ watershed boundary one was examining. 
      
 
 
6.1 North Fork Prairie Creek-Barnes Creek Sub Watershed HUC 05120202-080-020 
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Figure 17. North Fork Prairie Creek-Barnes Creek sub watershed map: Displays the boundaries of the 
North Fork Prairie Creek-Barnes Creek sub watershed and locations of CFOs. Source: Indiana Water 
Quality Atlas, July 2005. 
 
Estimations of riparian buffer in the North Fork Prairie Creek-Barnes Creek sub 
watershed resulted in 45% of the surface water lacking any woody plant buffer zones, 
37% of the surface water having moderate woody plant riparian buffer, and 18% 
consisting of substantial woody riparian buffer.  Refer to Figure 16 to view a map of the 
North Fork Prairie Creek-Barnes Creek sub watershed.  The land use surrounding the 
waters of the North Fork Prairie Creek-Barnes Creek sub watershed consist of three main 
uses:  row crops (47%), pasture/hay (48%), and deciduous forest (4%).  A more detailed 
description of land use within the North Fork Prairie Creek-Barnes Creek sub watershed 
can be viewed in Figure 18.   
 

 North Fork Prairie Creek-Barnes Creek Watershed Land Cover  

Figure 18. North Fork Prairie Creek Barnes Creek Land use Pie:  Pie chart represents the land uses 
found within the North Fork of Prairie Creek-Barnes Creek sub watershed.  Percentages of the land uses 
may be viewed to the right of the color key. Source: Indiana Water Quality Atlas, July 2005.  Data used to 
compose pie chart was from a 1993 United States Geological Survey (USGS) land use survey.  
 
Estimated loads of pollutants phosphorous and nitrogen before the implementation of 
waste management systems (i.e., manure staging facility construction), the load, and the 
load after implementation of BMP were calculated for the North Fork Prairie Creek-
Barnes Creek sub watershed and can be viewed in Table 4.  The estimated load reduction 
for phosphorous and nitrogen were 40,575 pounds per year and 123,669 pounds per year, 
respectively.       
  



 45

Table 5. Estimated load reductions for North Fork Prairie Creek-Barnes Creek sub watershed:  Details 
the pollutant loads of phosphorous and nitrogen before and after implementation of a waste management 
system such as a manure staging facility for the North Fork Prairie Creek-Barnes Creek sub watershed.  

Estimated Load and Load Reductions for North Fork Prairie Creek-Barnes Creek Sub 
Watershed HUC 05120202-080-020 

  
Pollutants 

Load 
before 
BMP 

Load 
Reduction

Load 
after 
BMP 

Phosphorus load (lbs/yr) 45,083 40,575 4,508 
Nitrogen load (lbs/yr) 154,586 123,669 30,917 

 

 

 

 

6.2 South Fork Prairie Creek-Flat Creek Sub Watershed HUC 05120202-080-040 
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Figure 19. South Fork Prairie Creek-Flat Creek sub watershed map: Displays South Fork Prairie Creek-
Flat Creek sub watershed boundary and locations of CFOs. Source: Indiana Water Quality Atlas, July 2005. 
 
Estimations of riparian buffer in the South Fork Prairie Creek-Flat Creek sub watershed 
resulted in 41% of the surface water lacking any woody plant buffer zones, 14% of the 
surface water having moderate woody plant riparian buffer, and 45% consisting of 
substantial woody riparian buffer. Refer to Figure 18 to view a map of the South Fork 
Prairie Creek-Flat Creek sub watershed.  The land use surrounding the waters of the 
South Fork Prairie Creek-Flat Creek sub watershed consist of three main uses:  row crops 
(52%), pasture/hay (39%), and quarries/strip mines/gravel pits (3%).  A more detailed 
description of land use within the South Fork Prairie Creek-Flat Creek sub watershed can 
be viewed in Figure 20. 
 
 
 

South Fork Prairie Creek-Flat Creek Watershed Land Cover  
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Figure 20. South Fork Prairie Creek-Flat Creek Land use Pie:  Pie chart represents the land uses found 
within the South Fork Prairie Creek-Flat Creek sub watershed.  Percentages of the land uses may be viewed 
to the right of the color key. Source: Indiana Water Quality Atlas, July 2005.  Data used to compose pie 
chart was from a 1993 United States Geological Survey (USGS) land use survey.  
 
Estimated loads of pollutants Phosphorous and Nitrogen before the implementation of 
Waste Management Systems (i.e., Litter Staging Facility construction), the load 
reduction, and the load after implementation of BMP were calculated for the South Fork 
Prairie Creek-Flat Creek sub watershed and can be viewed in Table 5.  The estimated 
load reduction for phosphorous and nitrogen were 26,229 pounds per year and 89,759 
pounds per year, respectively.   
     
Table 6. Estimated Load Reductions for South fork Prairie Creek-Flat Creek sub watershed:  Details the 
pollutant loads of Phosphorous and Nitrogen before and after implementation of a Waste Management 
System, such as a Litter Staging Facility, for the North Fork Prairie Creek-Barnes Creek sub watershed. 

Estimated Load and Load Reductions for South Fork Prairie Creek-Flat Creek Sub 
Watershed HUC 05120202-080-040 

  
Pollutants 

Load 
before 
BMP 

Load 
Reduction

Load 
after 
BMP 

Phosphorus load (lbs/yr) 29,143 26,229 2,914 
Nitrogen load (lbs/yr) 112,199 89,759 22,440 

 
 
 
 
 
 
 
 
6.3 North Fork Prairie Creek-Bethel Creek Sub Watershed HUC 05120202-080-030  
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Figure 21. North fork Prairie Creek-Bethel Creek sub watershed map: Displays North Fork Prairie 
Creek-Bethel Creek sub watershed boundary and locations of CFOs. Source: Indiana Water Quality Atlas, 
July 2005. 
 
Estimations of riparian buffer in the North Fork Prairie Creek-Bethel Creek sub 
watershed resulted in 95% of the surface water lacking any woody plant buffer zones, 4% 
of the surface water having moderate woody plant riparian buffer, and 1% consisting of 
substantial woody riparian buffer. Refer to Figure 21 to view a map of the North Fork 
Prairie Creek-Bethel Creek sub watershed.  The land use surrounding the waters of the 
North Fork Prairie Creek-Bethel Creek sub watershed consist of three main uses:  row 
crops (62%), pasture/hay (29%), and deciduous forest (6%).  A more detailed description 
of land use within the North Fork Prairie Creek-Bethel Creek sub watershed can be 
viewed in Figure 22. 
 
 
 

North Fork Prairie Creek-Bethel Creek Watershed Land Cover  
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Figure 22. North Fork Prairie Creek-Bethel Creek Land use Pie:  Pie chart represents the land uses found 
within the North Fork Prairie Creek-Bethel Creek sub watershed.  Percentages of the land uses may be 
viewed to the right of the color key. Source: Indiana Water Quality Atlas, July 2005.  Data used to compose 
pie chart was from a 1993 United States Geological Survey (USGS) land use survey. 
 
Estimated loads of pollutants Phosphorous and Nitrogen before the implementation of 
Waste Management Systems (i.e., Litter Staging Facility construction), the load 
reduction, and the load after implementation of BMP were calculated for the North Fork 
Prairie Creek-Bethel Creek sub watershed and can be viewed in Table 6.  The estimated 
load reduction for phosphorous and nitrogen were 13,567 pounds per year and 47,213 
pounds per year, respectively.  
 
Table 7. Estimated Load Reductions for North Fork Prairie Creek-Bethel Creek sub watershed:  Details 
the pollutant loads of Phosphorous and Nitrogen before and after implementation of a Waste Management 
System, such as a Litter Staging Facility, for the North Fork Prairie Creek-Bethel Creek sub watershed. 

Estimated Load and Load Reductions for North Fork Prairie Creek-Bethel Creek Sub 
Watershed HUC 05120202-080-030   

  
Pollutants 

Load 
before 
BMP 

Load 
Reduction

Load 
after 
BMP 

Phosphorus load (lbs/yr) 15,074 13,567 1,507 
Nitrogen load (lbs/yr) 59,016 47,213 11,803 

 
 
 
 
 
 
 
 
6.4 North Fork Prairie Creek Headwaters Sub Watershed HUC 05120202-080-010 
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Figure 23. North Fork Prairie Creek Headwaters sub watershed map : Displays North Fork Prairie Creek 
Headwaters sub watershed boundary and locations of CFOs. Source: Indiana Water Quality Atlas, July 
2005. 
 
Estimations of riparian buffer in the North Fork Prairie Creek Headwaters sub watershed 
resulted in 21% of the surface water lacking any woody plant buffer zones, 10% of the 
surface water having moderate woody plant riparian buffer, and 69% consisting of 
substantial woody riparian buffer. Refer to Figure 22 to view a map of the North Fork 
Prairie Creek Headwaters sub watershed.  The land use surrounding the waters of the 
North Fork Prairie Creek Headwaters sub watershed consist of three main uses:  row 
crops (62%), pasture/hay (29%), and deciduous forest (6%).  A more detailed description 
of land use within the South Fork Prairie Creek-Eagan Ditch sub watershed can be 
viewed in Figure 24. 
 
 
 

North Fork Prairie Creek-Headwaters Watershed Land Cover  
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Figure 24. North Fork Prairie Creek Headwaters Land use Pie:  Pie chart represents the land uses found 
within the North Fork Prairie Creek Headwaters sub watershed.  Percentages of the land uses may be 
viewed to the right of the color key. Source: Indiana Water Quality Atlas, July 2005.  Data used to compose 
pie chart was from a 1993 United States Geological Survey (USGS) land use survey. 
 
Estimated loads of pollutants Phosphorous and Nitrogen before the implementation of 
Waste Management Systems (i.e., Litter Staging Facility construction), the load 
reduction, and the load after implementation of BMP were calculated for the North Fork 
Prairie Creek Headwaters sub watershed and can be viewed in Table 7.  The estimated 
load reduction for phosphorous and nitrogen were 6,298 pounds per year and 25,676 
pounds per year, respectively 
 
Table 8. Estimated Load Reductions for North Fork Prairie Creek Headwaters sub watershed:  Details the 
pollutant loads of Phosphorous and Nitrogen before and after implementation of a Waste Management 
System, such as a Litter Staging Facility, for the North Fork Prairie Creek Headwaters sub watershed. 

Estimated Load and Load Reductions for North Fork Prairie Creek Headwaters Sub 
Watershed HUC 05120202-080-010  

  
Pollutants 

Load 
before 
BMP 

Load 
Reduction

Load 
after 
BMP 

Phosphorus load (lbs/yr) 6,998 6,298 700 
Nitrogen load (lbs/yr) 32,095 25,676 6,419 

 
 
 
 
 
 
 
 
6.5 Prairie Creek-Hawes Ditch Sub Watershed HUC 05120202-080-080 
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Figure 25. Prairie Creek-Hawes Ditch sub watershed map: Displays Prairie Creek-Hawes Ditch sub 
watershed boundary and locations of CFOs. Source: Indiana Water Quality Atlas, July 2005. 
 
Estimations of riparian buffer in the Prairie Creek-Hawes Ditch sub watershed resulted in 
95% of the surface water lacking any woody plant buffer zones, 4% of the surface water 
having moderate woody plant riparian buffer, and 1% consisting of substantial woody 
riparian buffer. Refer to Figure 24 to view a map of the Prairie Creek-Hawes Ditch sub 
watershed.  The land use surrounding the waters of the Prairie Creek-Hawes Ditch sub 
watershed consist of two main uses:  row crops (88%), pasture/hay (10%).  A more 
detailed description of land use within the Prairie Creek-Hawes Ditch sub watershed can 
be viewed in Figure 26. 
 
 
 
 
 

Prairie Creek-Hawes Ditch Watershed Land Cover  
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Figure 26. Prairie Creek-Hawes Ditch Land use Pie:  Pie chart represents the land uses found within the 
Prairie Creek-Hawes Ditch sub watershed.  Percentages of the land uses may be viewed to the right of the 
color key. Source: Indiana Water Quality Atlas, July 2005.  Data used to compose pie chart was from a 
1993 United States Geological Survey (USGS) land use survey. 
 
Estimated loads of pollutants Phosphorous and Nitrogen before the implementation of 
Waste Management Systems (i.e., Litter Staging Facility construction), the load 
reduction, and the load after implementation of BMP were calculated for the Prairie 
Creek-Hawes Ditch sub watershed and can be viewed in Table 8.  The estimated load 
reduction for phosphorous and nitrogen were 35,180 pounds per year and 107,632 pounds 
per year, respectively.  
 
Table 9. Estimated Load Reductions for Prairie Creek-Hawes Ditch sub watershed :  Details the pollutant 
loads of Phosphorous and Nitrogen before and after implementation of a Waste Management System, such 
as a Litter Staging Facility, for the Prairie Creek-Hawes Ditch sub watershed. 

Estimated Load and Load Reductions for Prairie Creek-Hawes Ditch Sub Watershed HUC 
05120202-080-080  

  
Pollutants 

Load 
before 
BMP 

Load 
Reduction

Load 
after 
BMP 

Phosphorus load (lbs/yr) 39,089 35,180 3,909 
Nitrogen load (lbs/yr) 134,540 107,632 26,908 

 
 
 
 
 
 
 
 

6.6 South Fork Prairie Creek-Dinken Creek Sub Watershed HUC 05120202-080-050  
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Figure 27. South Fork Prairie Creek-Dinken Creek sub watershed map: Displays the boundaries of the 

South Fork Prairie Creek-Dinken Creek sub watershed and locations of CFOs. Source: Indiana Water 

Quality Atlas, July 2005.  

Estimations of riparian buffer in the South Fork Prairie Creek-Dinken Creek sub 
watershed resulted in 72% of the surface water lacking any woody plant buffer zones, 
10% of the surface water having moderate woody plant riparian buffer, and 18% 
consisting of substantial woody riparian buffer. Refer to Figure 26 to view a map of the 
South Fork Prairie Creek-Dinken Creek sub watershed.  The land use surrounding the 
waters of the South Fork Prairie Creek-Dinken Creek sub watershed consist of three main 
uses:  row crops (47%), pasture/hay (48%), and deciduous forest (4%).  A more detailed 
description of land use within the North Fork Prairie Creek-Barnes Creek sub watershed 
can be viewed in Figure 28.  

South Fork Prairie Creek-Dinken Creek Watershed Land Cover  
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Figure 28. South Fork Prairie Creek-Dinken Creek Land use Pie:  Pie Chart represents land uses within 
the South Fork Prairie Creek-Dinken Creek sub watershed.  Percentages of land uses maybe viewed to the 
right of the color key.  Source: Indiana Water Quality Atlas, July 2005.  Data used to compose pie chart 
was from a 1993 United States Geological Survey (USGS) land use survey. 
 
Estimated loads before BMP installation of waste management systems for Phosphorous 
were 50,640 pounds per year, the actual calculated load reduction of Phosphorous was 
45,576 pounds per year, and the load of Phosphorous after the construction of the BMPs 
for the South Fork Prairie Creek-Dinken Creek sub watershed was estimated to be 5,064 
pounds per year.  The load reduction for nitrogen within the identified sub watershed was 
equal to 51,470 pounds per year.  View Table 9 for a summary of the estimated load and 
load reductions of both Phosphorous and Nitrogen.  
 
Table 10. Estimated Load Reductions for South Fork Prairie Creek-Dinken Creek sub watershed:  
Details estimated load and load reductions for the South Fork Prairie Creek-Dinken Creek sub watershed.   

Estimated Load and Load Reductions for South Fork Prairie Creek-Dinken Creek Sub 
Watershed HUC 05120202-080-050

  

Pollutants 
  

Load 
before 
BMP 

Load 
Reduction

Load 
after 
BMP 

Phosphorus load (lbs/yr) 16,287 14,659 1,629 
Nitrogen load (lbs/yr) 64,338 51,470 12,868 

 
 
 
 
 
 
 
6.7 South Fork Prairie Creek-Eagan Ditch Sub Watershed HUC 05120202-080-060 
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Figure 29. South Fork Prairie Creek-Eagan Ditch sub watershed map: Displays South Fork Prairie 
Creek-Eagan Ditch sub watershed boundary and locations of CFOs. Source: Indiana Water Quality Atlas, 
July 2005. 
 
Estimations of riparian buffer in the South Fork Prairie Creek-Eagan Ditch sub watershed 
resulted in 77% of the surface water lacking any woody plant buffer zones, 12% of the 
surface water having moderate woody plant riparian buffer, and 11% consisting of 
substantial woody riparian buffer. Refer to Figure 28 to view a map of the South Fork 
Prairie Creek-Eagan Ditch sub watershed.  The land use surrounding the waters of the 
South Fork Prairie Creek-Eagan Ditch sub watershed consist of three main uses:  row 
crops (62%), pasture/hay (29%), and deciduous forest (6%).  A more detailed description 
of land use within the South Fork Prairie Creek-Eagan Ditch sub watershed can be 
viewed in Figure 30. 
 
 
 

South Fork Prairie Creek-Eagan Ditch Watershed Land Cover  
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Figure 30. South Fork Prairie Creek-Eagan Ditch Land use Pie:  Pie chart represents the land uses found 
within the South Fork Prairie Creek-Eagan Ditch sub watershed.  Percentages of the land uses may be 
viewed to the right of the color key. Source: Indiana Water Quality Atlas, July 2005.  Data used to compose 
pie chart was from a 1993 United States Geological Survey (USGS) land use survey. 
 
Estimated loads of pollutants Phosphorous and Nitrogen before the implementation of 
Waste Management Systems (i.e., Litter Staging Facility construction), the load 
reduction, and the load after implementation of BMP were calculated for the South Fork 
Prairie Creek-Eagan Ditch sub watershed and can be viewed in Table 10.  The estimated 
load reduction for phosphorous and nitrogen were 11,667 pounds per year and 39,642 
pounds per year, respectively 
 
Table 11. Estimated Load Reductions for South Fork Prairie Creek-Eagan Ditch sub watershed:  Details 
the pollutant loads of Phosphorous and Nitrogen before and after implementation of a Waste Management 
System, such as a Litter Staging Facility, for the South Fork Prairie Creek-Eagan Ditch sub watershed. 

Estimated Load and Load Reductions for South Fork Prairie Creek-Eagan Ditch Sub 
Watershed HUC 05120202-080-060 

  
Pollutants 

Load 
before 
BMP 

Load 
Reduction

Load 
after 
BMP 

Phosphorus load (lbs/yr) 12,963 11,667 1,296 
Nitrogen load (lbs/yr) 49,553 39,642 9,911 

 
 
 
 
 
 
 
 
6.8 Prairie Creek-Killion Canal Sub Watershed HUC 05120202-080-070 
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Figure 31. Prairie Creek/Killion Canal sub watershed map: Displays Prairie Creek/Killion Canal sub 
watershed boundary and locations of CFOs. There are no CFOs in the Prairie Creek/Killion Canal sub 
watershed. Source: Indiana Water Quality Atlas, July 2005. 
 

Estimations of riparian buffer in the Prairie Creek-Killion Canal sub watershed resulted 
in 72% of the surface water lacking any woody plant buffer zones, 10% of the surface 
water having moderate woody plant riparian buffer, and 18% consisting of substantial 
woody riparian buffer.  Refer to Figure 30 to view a map of the Prairie Creek-Killion 
Canal sub watershed.  The land use surrounding the waters of the Prairie Creek-Killion 
Canal sub watershed consist of three main uses:  row crops (76%), pasture/hay (22%), 
and deciduous forest (2%).  A more detailed description of land use within the South 
Fork Prairie Creek-Flat Creek sub watershed can be viewed in Figure 32. 
 
 
 
 

Prairie Creek-Killion Canal Watershed Land Cover  
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Figure 32. Prairie Creek/Killion Canal Land use Pie:  Pie chart represents the land uses found within the 
Prairie Creek-Killion Canal sub watershed.  Percentages of the land uses may be viewed to the right of the 
color key. Source: Indiana Water Quality Atlas, July 2005.  Data used to compose pie chart was from a 
1993 United States Geological Survey (USGS) land use survey. 
 
Since there are no CFOs located in the Prairie Creek-Killion Canal sub watershed, 
pollutant load reduction calculations were not computed. 
 
7.0 Prioritization of Water Quality Problems and Associated Goals and 
Decisions 
 
Problem 1: 
Improper storage and disposal of manure from livestock facilities, in conjunction with 
failed/failing septic systems and percolation rates of local soils, is believed to be causing 
high levels of E. coli contamination throughout the waters of the Prairie Creek 
Watershed. 
 
Goal #1:  Reduce E. coli pollution within sub-watershed target areas by 50% within three 
to five years through construction of manure staging facilities and composting facilities, 
buffer/filter strips, fencing to exclude livestock from waterways, and enforcement of laws 
pertaining to septic systems.  E. coli sampling will be conducted to monitor pathogen 
levels and track progress.     
 
Goal #2:  Enroll new landowners living within target areas into cost-share programs, 
such as the Conservation Reserve Program, which will provide funding for buffer/filter 
strips.  Progress will be monitored by tracking changes in land-use.   
 
Goal #3:  Educate 350 community members on environmental and health risks of 
elevated pathogen levels in local waterways from improperly stored animal wastes and 
failed/failing septic systems.  Progress will be evaluated through number of people in 
attendance as well as stakeholder knowledge surveys.   
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Problem 2:  Livestock production facilities lack of proper staging areas for storage and 
disposal of manure and mortality wastes, agricultural fertilizing practices, as well as 
failed/failing septic systems may be causing nutrient pollution within the watershed. 
 
Goal #1:  Reduce nitrogen and phosphorous pollution within the sub-watershed target 
areas by 50% in three to five years through construction of buffer/filter strips, manure 
staging facilities and composting facilities, and implementation of other conservation 
strategies such as no till and cover crops.  Progress will be measured through sampling 
and monitoring of chemical parameters within sub-watershed channels.     
 
Goal #2:  Enroll new landowners within the target areas into cost-share programs to 
construct or implement grass waterways, buffer/filter strips, and conservation strategies 
such as no till and cover crops.  Progress will be monitored by tracking changes in land-
use.  
 
Goal #3:  Educate 350 community members on the negative impacts of nutrient pollution 
as well as how to apply fertilizers at rates conducive to good water quality or overall 
environmental health.  Progress will be monitored through number of people in 
attendance at educational events and stakeholder knowledge surveys.    
.  
Problem 3:  Lack of WASCOBs and field tiles to control erosion and sedimentation. 
 
Problem 4: Farming practices, the loss of crop ground to development, and the proposed 
creation of Interstate 69 through the middle of the watershed will likely present 
significant future issues for water quality within the watershed. 
 
After practices to alleviate problems one and two have been implemented, goals for 
problems three and four will be established and critical areas of severe erosion and 
sedimentation will be pinpointed in Phase 2 of the plan. 
 
8.0 Management Measures, Action Plan, Resources and Legal Matters  
 
To obtain the goals set for the Prairie Creek watershed, Best Management Practices 
(BMPs) for Agriculture, Livestock, and Residential homeowners must be implemented.  
This section ties together the priority issues and concerns held by all involved 
stakeholders and recommends management strategies.  Refer to Appendix 8: Action 
Register for a breakdown of goals, action items, and responsible parties.   

 

To reduce pathogen contamination (E. coli) from agricultural operations: 
 Properly store and dispose of animal wastes by constructing manure staging 

facilities (Refer to Photo 1) and mortality composters in compliance with NRCS 
standards. 

 Host educational/outreach programs to inform livestock owners and farmers who 
utilize manure as a form of fertilizer of the environmental and health problems 
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associated with pathogen pollution, as well as ways they can reduce their 
contribution to the problem.  

 Exclude livestock from stream areas. 
 Increase contact with livestock owners who practice open bank grazing and 

owners whose operations are small enough to avoid governmental regulations for 
CFOs or CAFO’s.  

 Seek additional sources of funding for livestock fencing and alternative drinking 
water supply systems.  

 Promote the continued use of, and also the increased use of, livestock manure 
management plans to prevent excess application of manure as fertilizer.  

 Promote the use of woody buffer/filter strips, grass waterways, cover crops, and 
no till practices on cropland. 

 Utilize cost-share options such as the Conservation Reserve Program (CRP), 
Environmental Quality Incentives Program (EQIP), Lake and River Enhancement 
(LARE), Wildlife Habitat Incentives Program (WHIP), Wetlands Reserve 
Program (WRP), and State Revolving Fund Loan Program.  

 
Photo 1. Manure Staging Facility: Constructed to protect manure from environmental elements which 
cause the transport of E. coli and nutrients into surrounding lands and water sources. Source: Daviess 
County SWCD July, 2005. 
 
To reduce pathogen contamination (E. coli) from residential sources: 
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 Host educational/outreach programs for homeowners to inform them of proper 
septic system maintenance and pet waste disposal, as well as the health and 
environmental risks associated with improper septic system maintenance and 
waste disposal.   

 Enforce legal code 327 IAC 5-1-1.5 which declares straight pipe discharges from 
septic tanks and septic tanks connected to drainage tiles as illegal; strictly enforce 
local ordinances to help correct existing problems.   

 Endorse or establish local planning, zoning, and health ordinances to address 
pollution from septic systems during new development projects.  

 Seek funding for cost-share programs to replace or repair outdated septic systems.  
 Collaborate with Office of Water Management, Indiana State Department of 

Health, local health department, and other stakeholders.  
 Utilized funding sources such as State Revolving Fund Loan Programs   

 
To reduce nitrogen and phosphorous pollution from livestock operations, farming 
practices, as well as failed/failing septic systems: 

 Construct manure staging facilities and mortality composters in compliance with 
NRCS standards which will properly store and dispose of animal wastes while 
decreasing the potential for nitrogen and phosphorous leaching into waterways. 

 Host educational/outreach programs to inform farmers, as well as residential 
homeowners, of the environmental risks associated with high levels of nitrogen 
and phosphorous from sources such as fertilizers and septic systems as well as 
what they can do to prevent nutrient pollution.  

 Exclude livestock from waterways.  
 Promote the continued use of, and also the increased use of, livestock manure 

management plans and nutrient management plans.  
 Promote the use of buffer/filter strips, grass waterways, and other conventional 

conservation strategies such as no till and cover crops on row crop land.  
 Utilize cost-share options such as the Conservation Reserve Program (CRP), 

Environmental Quality Incentives Program (EQIP), Lake and River Enhancement 
(LARE), Wildlife Habitat Incentives Program (WHIP), Wetlands Reserve 
Program (WRP), State Revolving Fund Loan Program.  

 
To address the issue of increased need for WASCOBs and field tiles to reduce 
sedimentation and erosion. 

 Promote the use of WASCOBs as a method to decrease soil erosion and the 
subsequent deposition of eroded soils within the channels of the Prairie Creek 
watershed.  

 Apply for monetary assistance for stream bank stabilization projects.  
 
To address the future issues of farming practices, the loss of crop ground to development, 
and the proposed creation of Interstate 69 through the middle of the watershed 
presenting future issues for water quality. 

 Revise and update Prairie Creek Watershed Management Plan as needed.  
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8.1 Resources 
The Prairie Creek Watershed Planning Committee will continue its efforts and 
partnerships with the IDNR, TNC, NRCS, local Soil and Water Conservation District, 
local Department of Health, and other stakeholders.  Eventually, monetary assistance will 
need to be obtained from other local, state, federal, and private agencies. Programs 
operated by state and federal agencies that will provide assistance include the 
Conservation Reserve Program, Environmental Quality Incentives Program, Wildlife 
Habitat Incentives Program, Wetlands Reserve Program, Indiana’s State Revolving Fund, 
as well as Section 319 grants. A few of the private organizations that may provide 
funding include the W.K. Kellogg Foundation, Monsanto Fund, Dow Agro Sciences, 
Patagonia, FishAmerica Foundation, River Network.  
 
9.0 Plan Evaluation  
 
In order to determine if the implemented BMPs have had any significant effects on the 
biological, chemical, or physical parameters of the watershed, a Quality Assurance 
Project Plan (QAPP) will be approved by IDEM officials.  Key components of the plan 
will include monitoring and recording water quality upstream and downstream of the 
implemented BMPs.   Upstream and downstream water monitoring should also be 
conducted during at least 15% of significant precipitation events occurring during the 
monitoring phase.  Success of the promotion of BMPs will be monitored by the number 
of new landowners implementing BMP and/or by aerial photography before and after 
implementation of BMPs showing land use changes.  Success of the education/outreach 
campaigns can be measured through the use of surveys evaluating the knowledge of 
stakeholders and by recording the number of people in attendance at education events.           
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