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Executive Summary 
Patoka Lake is a significant area of natural beauty within the Patoka Lake Watershed located 
in southwest Indiana.  Patoka Lake also serves as the drinking water source for more than 
65,000 residents in 9 counties throughout southwest Indiana.  Its confluence with the Patoka 
River lies in the northeastern corner of Dubious County and is where the City of Jasper draws 
its drinking water from.  A mix of farms and agricultural land, small towns, and magnificent 
geological features mark this watershed that contributes water to Patoka Lake.   
 
For several years in the EPA Assessment Database, IDEM has listed Patoka Lake as 
threatened for drinking water use.  This assessment was initially based on the predominance 
of blue-green algae in summer lake samples, despite the low trophic state of the waterbody 
overall.  This assessment remains today because of the presence of the exotic blue-green 
algae, Cylindrospermopsis raciborskii.  It is interesting to note that utilities in Indiana, which 
currently treat their public water supply reservoirs with herbicides to reduce taste and odor 
causing algae, are listed as partially supporting for drinking water use; an assessment which 
places them on the 303(d) list of impaired waterbodies for Indiana. The Army Corps Of 
Engineers confirmed the presence of Cylindrospermopsis raciborskii in 2001. 

 
Efforts to address the pollution problems of Patoka Lake began in December 2004 when 
representatives from the Patoka Lake Regional Water & Sewer District contacted Toby Days 
with the Alliance of Indiana Rural Water.  The two organizations agreed to voluntarily work 
within the community to develop a Source Water Protection Plan (SWP) for the Patoka Lake 
Watershed and support implementation of voluntary best management practices (BMPs) in 
the watershed.  As this progressed through the spring and summer of 2005, a draft SWP plan 
was developed for the Patoka Lake Watershed and several public meetings were held to 
gather input from other Patoka Lake Watershed stakeholders regarding perceived problems, 
goals, and activities that need to be addressed.   
 
Community and State based support for the Source Water Protection Plan for the Patoka 
Lake Watershed led the Alliance of Indiana Rural Water and the Patoka Lake Regional Water 
& Sewer District to seek out a mechanism to support such a voluntary, community-based, 
and community-led watershed management plan.  In October of 2005, a CWA Section 319 
grant application, sponsored by the Patoka Lake Regional Water & Sewer District, was 
submitted to IDEM to support the implementation of the Source Water Protection Plan for 
the Patoka Lake Watershed. 
 
The Source Water Protection Plan for the Patoka Lake Watershed is intended to be a living 
document designed to assist the watershed stakeholders in their efforts toward the restoration 
and protection of the Patoka Lake Watershed.   
 
Water Quality Vision 
The overall water quality goal for the Patoka Lake Watershed is that all water bodies meet 
the applicable water quality standards for their designated uses as determined by the State of 
Indiana, under the provisions of the CWA. 
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Mission Statement 
To assess the water quality of the Patoka Lake Watershed and promote watershed health for the 
benefit of all that depend on it. 
 
Introduction 
While water supply treatment and disinfection practices reduce the risk associated with water 
pollutants, experience has shown us that these strategies by themselves are not fail safe-there are 
limits to how much and what can be removed.  Furthermore, treatment and disinfection can be 
very expensive.  The 1996 Safe Drinking Water Act (SDWA) Amendments promote the idea of 
“source protection”-a new term, but a time-honored concept.  Source protection has emerged as a 
“hybrid” of wellhead and watershed protection, terms and concepts that have an established and 
fundamental place in our water supply/water quality protection modus operandi.  Source 
protection, simply meaning that drinking water sources must be protected, has become 
synonymous with water supply protection. 
 
Section1453 of the SDWA Amendments, required states to assess the Source Water (SW) 
susceptibility of each Public Water System (PWS) to contamination, and provide the public a 
summary of the findings.  Assessments, conducted on all public water supply sources within 
states, must identify a source protection area around a public water systems’ source waters, 
identify the potential and existing sources of contaminants, and determine the vulnerability of the 
source waters to those contaminants.  As of April 2005, the Drinking Water Branch for the 
Indiana Department of Environmental Management (IDEM) has not completed the Source Water 
Assessments for all the PWSs in the State, thus they have not been made available to the public.  
However, IDEM has agreed to supply the Alliance of Indiana Rural Water with the incomplete 
SW Assessment data that they have compiled for a specific area in an effort to assist local 
communities in designing and implementing voluntary Source Water Protection (SWP) 
programs. 
 
Patoka Lake Watershed Overview 
The Patoka Lake Watershed lies within the Southern Bottomlands and Southwestern Lowland 
Natural Regions and includes rainfall runoff from parts of Dubois, Orange, and Crawford 
counties.  The Patoka Lake Watershed is subdivided into eleven sub-basins represented on the 
map by 14 digit HUCs.  Its floodplain contains some of the finest examples of bottomland 
forested wetlands in the State (Patoka River National Wildlife Refuge, 1998).  The landscape 
provides a variety of scenic areas that range from flat bottomland fields with numerous 
meandering streams to steeply rolling hills and valleys covered with hardwoods and outcropping 
limestone ledges. 
 
Located in the center of the watershed is part of the Hoosier National Forest and Patoka Lake.  
Patoka Lake was designed and built by U.S. Army Corps of Engineers in July 1972.  It is the 
third largest body of water in Indiana, providing an 8,800 acre (surface area) water supply, also 
used for fish, wildlife, and recreational activities. 
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Stakeholder Groups in the Watershed 
The Alliance of Indiana Rural Water 
The Alliance of Indiana Rural Water (AIRW) is a non-for-profit organization that assists rural 
communities throughout Indiana with their water and wastewater needs. As the only Indiana 
affiliate of the National Rural Water Association (NRWA), the AIRW’s mission is to provide 
water and wastewater systems with high quality professional support, services, and solutions.  
The Alliance provides solutions to the daily water and wastewater challenges of communities 
through training and continuing education, on-site technical assistance, leak detection, line 
location, and Wellhead and Source Water Protection. The Alliance also works to lobby at the 
Statehouse for small water and wastewater utilities. More information about the Alliance is 
available at www.inh2o.org. 
 
SWCD’s & NRCS & IDNR Div. of Soil Agencies 
In Dubois, Gibson, and Pike Counties, the field office personnel of the Natural Resources 
Conservation Service and IDNR Division of Soil Conservation, along with the Soil and Water 
Conservation Districts have identified that soil erosion and animal waste are concerns in the 
Patoka River watershed. 
 
In Orange, Crawford, Martin and Warrick Counties, the field office personnel of the Natural 
Resources Conservation Service and IDNR Division of Soil Conservation, along with the Soil 
and Water Conservation Districts did not identify any major natural resource concerns in the 
Patoka River watershed areas in their counties. 
 
Within some areas of the Patoka River watershed, a big concern is the large amount of manure 
being produced by the poultry and turkey industry. Soil phosphorus levels need to be 
aggressively managed because some of the fields are reaching 1000 parts per million (Pitstick 
1999). Some of the livestock operations store the manure on the top or side of a hill until an 
opportunity to spread it becomes available. A few producers do not maintain a grass filter area 
below the manure and it washes down to waterbodies. Several of the poultry and turkey 
operations are located on sites where spreading acreage is limited. Many of the livestock 
operations in Dubois County need a dry stacking manure system to help manage the manure 
problem (Pitstick 1999). Dead poultry are presently being buried or stored in holding tanks in the 
ground. While some of these tanks get cleaned out, others are left in the ground and may leak in 
time. Livestock operations would benefit from an animal composting system (Pitstick 1999). 
 
Every spring and fall, the Dubois County Purdue Cooperative Extension Service receives 
numerous complaints of hog manure odor. Many homes are being constructed closer to existing 
animal feeding operations (Peters, 1999). 
 
Local Board of Health Departments 
The County Health Departments within the Patoka Lake watershed are constantly challenged in 
assisting homeowners with their septic systems. In all of the counties of the Patoka Lake 
watershed, the two most common septic system related problems are poorly drained soils with 
fragipans and seasonal high water tables. Also, some home sites have slopes of 15% or greater, 
which makes percolation very difficult. 
 

http://www.inh2o.org/�
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Many of the counties are using alternative septic systems or modified techniques. For example, 
in Dubois County, approximately 45 sand mound systems are typically installed per year because 
the standard system will not work (Oeding, 1999).  
 
Every county varies in the number of septic system permits issued. In counties like Dubois, 
urban growth continues with approximately 130 – 150 new permits a year. (Oeding, 1999).   
 
Many septic systems receive too much water at one time, and therefore do not function properly. 
This happens because 90% of the households in Dubois County are served with public water 
(Oeding, 1999). 
 
Other possible reasons why septic systems fail are: 
• lot sizes are too small 
• poor soils 
• lack of septic system management (such as emptying tank every 2 to 5 years) 
• filter field is too small 
• weather (too much rain causing soil saturation) 
• poor site selection 
• decomposing bacteria die from grease and other harmful items 
• laundry (should be done in little amounts and more often) 
 
Overall, there is an undetermined number of failing septic systems within the Patoka Lake 
watershed. Some of these systems are straight pipe outlets that discharge the septic effluent on 
the soil surface, in road ditches, in drainage field tile, down hill sides, etc. These systems create a 
health hazard from the possibility of spreading disease and are illegal. There are two ways these 
illicit discharges get upgraded to county standards: 
1. the owner sells the property and must disclose it 
2. a complaint is filed 
 
To help homeowners understand more about their septic systems, the environmental health 
specialists provide individual assistance and educational material when permits are issued and/or 
during site visits. Funding from the Build Indiana and the State Revolving Loan Funds, along 
with local business and industry donations have secured enough money to connect the towns of 
Celestine, St. Anthony, St. Marks, Schnellville, and Bretzville to the Patoka Regional Sewer & 
Water District. 
 
Hoosier Riverwatch 
Hoosier Riverwatch is an organization sponsored by the state Department of Natural Resources 
(DNR). The organization started in 1994 to increase public awareness of water quality issues and 
concerns by training volunteers to monitor stream water quality. Hoosier Riverwatch increases 
public involvement in water quality through hands on training of volunteers in stream monitoring 
and clean up activities, educates local communities about the relationship between land use and 
water quality, and provides water quality information through its volunteer monitoring database. 
Hoosier Riverwatch offers a grant program that provides water quality test kits to organizations 
and citizen groups that agree to monitor stream segments in their home area for a specific period 
of time. 
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Algae growth on Patoka Lake 

 
Others 
Other conservation groups are active in the region, including Ducks Unlimited, Pheasants 
Forever, and several local conservation clubs located in this watershed.  Additionally, several 
middle and high schools conduct environmental classes. 
 
Current Status of the Water Quality in the Patoka Lake Watershed 
Section 303(d) of the Clean Water Act (CWA) requires states to identify waters that do not meet, 
or are not expected to meet, applicable water quality standards.  The CWA Section 303 (d) list 
for Indiana provides a basis for understanding the current Status of water quality in the Patoka 
Lake Watershed.  The following waterbodies are on Indiana’s 2004 Clean Water Act Section 
303(d) list submitted to and approved by EPA: 

• Patoka Reservoir/Lake-fish consumption advisory for Mercury  
• Patoka Lake Dam-Lick Creek-fish consumption advisory for Mercury 

 
Eutrophication causing Cyanobacteria (Blue-Green Algae) blooms has resulted in a taste & odor nuisance 
in the raw water of Patoka Lake. Although receiving a low Trophic State Index (TSI) score of 21 for the 
Eutrophication Survey conducted by IU/SPEA on 8/12/2001 the Lake continues to have a preponderance 
of blue-green algae species given biologist the idea that Patoka Lake has the potential to go anoxic during 
the summer months.   This is a concern with regard to 
Patoka Lake’s use as a drinking water source. 
Environmental Health Laboratories conducted an 
“Odor in Water Analysis” to determine the compounds 
responsible for the earthy musty odors in the raw 
water.  A total of six compounds were identified by the 
analysis.  The compounds are all produced by 
Actinomycetes, a bacteria which is commonly found in 
water and sediments of rivers and lakes and live within 
or on algae.   For several years in the EPA Assessment 
Database, IDEM has listed Patoka Lake as threatened 
for drinking water use.  This assessment was initially 
based on the predominance of blue-green algae in 
summer lake samples, despite the low trophic state of 
the waterbody overall.  This assessment remains today 
because of the presence of the exotic blue-green algae, 
Cylindrospermopsis raciborskii.  It is interesting to note that utilities in Indiana, which currently treat 
their public water supply reservoirs with herbicides to reduce taste and odor causing algae, are listed as 
partially supporting for drinking water use; an assessment which places them on the 303(d) list of 
impaired waterbodies for Indiana. The Army Corps Of Engineers confirmed the presence of 
Cylindrospermopsis raciborskii in 2001. 
 
Gizzard shad, Dorosoma cepedianum, is an Aquatic Invasive Species (AIS) that was discovered 
in Patoka Lake by DFW personnel in 1996.  A total of four gizzard shad were collected in 1996.  
Sampling in 1997 indicated the gizzard shad population exploded in one year.  With less than 
half the fish collected in 1997 as in 1996, 3,301 shad were sampled that weighed 358 pounds.  
Gizzard shad were the most abundant fish sampled by both number and weight from 1997 
through 2001.  Since, 2001, shad have ranked second in relative abundance by number 
(Carnahan, D.P. 2004).  Gizzard shad are not native to Indiana and have become a nuisance fish 
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in many of our lakes and rivers. When young, these fish provide some forage for predators. 
However, when they get older and larger, they compete for food with game fish and other 
species. 
 
The chemical characteristics of the Lake have also been monitored.  The amount of dissolved 
oxygen (DO) present in a lake is very important.  DO indicates the suitability of the water for 
sustaining life.  Fish, and the organisms on which fish feed, require dissolved oxygen.  
Warmwater fish require about five parts per million (ppm) of dissolved oxygen (Hudson, 1998).  
Data pulled from IDEMs AIMS database for samples taking in 1996 and 2001 show DO levels 
that dip well below 5 ppm on numerous occasions, which demonstrates the growth of the anoxic 
zone within the Lake.  The US Army Corps Of Engineers has comparable DO monitoring 
numbers. 
 
Total alkalinity, a measure of chemical nutrients, particularly calcium carbonate, provides 
another index of the lake’s ability to produce fish.  Lakes where total alkalinity measures less 
than 50 ppm are classified as unproductive, and the pounds of fish produced is normally low.  
The total alkalinity level of most Indiana lakes is within the range of 50-200 ppm, and these 
lakes are capable of producing large amounts of fish (Hudson, 1998).  The Patoka Lake Regional 
Water & Sewer District’s alkalinity monitoring data for 2004 and 2005 ranges from 54-77 ppm. 
 
The acidity measures, or pH, is another important water quality parameter.  It is generally agreed 
that for good sport fish production and growth of fish food organisms, pH values should be 
between 6.5 and 8.5 (Hudson, 1998).  IDEM, CORE, and the Patoka Lake Regional Water & 
Sewer District all have acidity measurement data for the lake where pH values range from 7.1 to 
8.8. 
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Description of the Patoka Lake Watershed 
The Patoka Lake Watershed is an 11 digit (05120209010) hydrologic unit code (HUC) 
watershed located in southwest Indiana.  It lies within the Southern Bottomlands and 
Southwestern Lowland Natural Regions, and receives rainfall from three different counties. The 
Patoka Lake Watershed is subdivided into 11 sub-basins represented on the map by 14 digit 
HUCs. 
 
Patoka Lake Watershed Boundaries 

 
Land use in the watershed is predominately agriculture and forestry, which represents 
approximately 90 percent of the total land cover.  Corn, Soybeans, and hay comprise the majority 
of crops produced, while various hardwood species comprise the majority of the forest land.  
Other land uses include urban, wetland vegetation and open water.   
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Patoka Lake Watershed Land Use 
 
 

HUC 14 Name 
Wetlands/ 

Water Ag 
Grass/ 
Pasture Forest Comm’l 

LD  
Resid’l 

HD  
Resid’l 

Impervious  
Surface 

Total 
Acres 

05120209010020 Patoka River-Baron Creek 11.3 1487.8 1632.9 6764.8 4.5 7.4   192.1 9908.9 

05120209010010 Patoka River-Fudge Creek 5.1 620.7 967 6361.7 0.9 3.9   152 7959.5 

05120209010030 
Patoka River-Hogs Defeat 
Creek 2.3 734.6 922.5 5759.5 0.4 4.4   141.7 7423.8 

05120209010050 Youngs Creek 16.3 678.7 639.9 5779 0 0.4   130.8 7114.5 

05120209010040 Patoka River-Dillard Creek 111.4 1156.8 859.8 6460.1 0.2 1.3   158 8589.2 

05120209010060 
Patoka River-Dumplin 
Branch 1151.7 1650.4 648.3 8305.1 0 2.1   202.2 11757.8 

05120209010070 Little Patoka River 374.2 2995.3 1676.1 7681.4 3.2 13 1.9 239.5 12745.4 

05120209010090 Patoka River-Painter Creek 359.7 2193.5 1131.8 5881.3 2.3 1.1   170 9570.6 

05120209010080 Patoka River-Fleming Creek 291.7 1537.9 641.6 3799.8 7.8 1.1 0 106.1 6480.2 

05120209010100 Lick Creek-Ritter Creek 200.4 2795.4 1911.1 5274.6 2.9 24.6 1.9 188 10216.6 

05120209010110 
Patoka Lake Dam-Lick 
Creek 1226.1 1049.66 846.7 4745.3 3.2 3.7 1 98.2 7922.4 

  

Totals 
*doesn't include 8,800 acres of 
Patoka Lake 3750.2 

16900.7
6 11877.7 

66812.
6 25.4 63 4.8 1778.6 99688.9 

                      

05120209010 

Patoka Lake Watershed 
*does include 8,800 acres of 
Patoka Lake 4177.2 16936.2 11894.2 

67687.
1 21.2 71.8 5.4 

1861.8 
1.84% of 
watershed is 
impervious 107140.4 

 
 
 
 
 
 
 



Patoka Lake dam near CORE 
Headquarters 

 

 
Geology and Soils 
The Patoka Lake Watershed area covers a vast landscape of various landforms.  The majority of 
the watershed is underlain with interbedded sandstone, shale and siltstone of Mississippi and 
Pennsylvanian-age.  The dominant soil types are Zanesville, Gilpin, Wellston, Tilsit and Berks.  
Gilpin and Berks soils are formed in loamy residuum.  Zanesville, Wellston and Tilsit soils are 
formed in thin loess over loamy residuum.  These soils are mainly used for pasture and 
woodland, and to a lesser extent cropland (USDA-NRCS 1999). 
 
Drainage from the Patoka Lake Watershed flows westward towards the Patoka Reservoir dam, 
which serves as the headwaters for the Patoka 
River.  The dam is built from earth and rock fill, 
with a maximum height of 84 feet and is 1550 
feet in length.  The watershed drains 168 square 
miles of land above the dam (Patoka Lake, 
Indiana-US Army Corps of Engineers Brochure, 
No date). 
 
Areas of Interest 
Patoka Lake was authorized by the Flood 
Control Act of October 27, 1965.  Construction 
began in July 1972 with the dam completed in 
January 1979 and initial recreational facilities 
completed in December 1980.   
 
Patoka Lake, the second largest reservoir in Indiana is operated for flood control, water supply, 
provides general recreation, and fish and wildlife opportunities.  The lake forms an integral unit 
in the Ohio River Basin comprehensive plan and serves to reduce flood stages downstream from 
the dam.  Patoka Lake was developed in accordance with a long range program and provides for 
beneficial use of reservoir lands, fish and wildlife resources, and an opportunity for outdoor 
activities associated with large bodies of water. 
 
Patoka Lake is the third largest body of water in Indiana at 8,800 surface water acres.  There are 
approximately 26,000 acres of federal and state owned properties within the Patoka Lake 
Watershed.  The Indiana Department of Natural Resources (IDNR) operates seven State 
Recreation Areas at the lake.  The Newton-Stewart State Recreation Area is the most developed 
with campgrounds, swimming beach, visitor center, marina, and other attractions.  Eleven boat 
launching ramps provide anglers and boaters access to the lake.  Areas for bank fishing are 
numerous and are located by any road bordering the lake (Carnahan, 2004). 
 
The Patoka Lake Watershed serves as all of Patoka Lake Regional Water & Sewer District’s and 
portions of Jasper Water Department’s Source Water Protection Area, delineated by IDEMs 
Source Water Assessment Program in 2004 to determine the area that recharges each drinking 
water source.   Patoka Lake is the drinking water supply for over 65,000 people in 9 Counties 
throughout Southwestern Indiana.  The wastewater from the homes around Patoka Lake 
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including the community of Dubois is treated by the Patoka lake Regional Water & Sewer 
District. 
 
Indiana’s Natural Regions 
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HUC 14 digit watersheds within the Patoka Lake Watershed 

 
 
Location of the Patoka Lake Watershed 
Patoka Lake is located in Dubois, Crawford, and Orange Counties in southern Indiana on the 
Patoka River.  Patoka Lake is accessible from State Road 164 along the southern edge of the 
property, State Road 145 running north and south along the eastern edge of the lake, or State 
Road 56 on the northern edge of the lake. 
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Left: Patoka Lake Regional Water & Sewer District Intake 
Structure. 
Below: Rock outcropping along SE lake shore 

DNR Managed Property around Patoka Lake 
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Benchmarks:  Current Status  
 
Fish Consumption Advisories-Patoka Lake on the 303(d) list for Mercury  
 
Section 303(d) of the Clean Water Act (CWA) requires states to identify waters that do not meet, 
or are not expected to meet, applicable water quality standards.  The CWA Section 303 (d) list 
for Indiana provides a basis for understanding the current Status of water quality in the Patoka 
Lake Watershed.  The following waterbodies are on Indiana’s 2004 Clean Water Act Section 
303(d) list submitted to and approved by EPA: 

• Patoka Reservoir/Lake-fish consumption advisory for Mercury  
• Patoka Lake Dam-Lick Creek-fish consumption advisory for Mercury 

Fish Consumption advisories are based on the Indiana Administrative Code 317 IAC 2-1-9(45) 
defining toxic substances as those substances that are or may become harmful to plant or animal 
life or to food chains when present in sufficient concentrations or combinations.  Toxic 
substances include, but are not limited to those pollutants identified as toxic under Section 307 
(a)(1) of the Clean Water Act. 
 
Toxic substances frequently encountered in Indiana streams include chlorine, ammonia, organics 
(including hydrocarbons and pesticides), and heavy metals.  These materials are toxic to different 
organisms in varying amounts and the effects may be evident immediately or may only be 
manifested after long term exposure or accumulation in living tissue.  Fish consumption 
advisories are based on data resulting from bioaccumulation of pollutants in fish tissue (IDEM 
2002).  See Appendix VII for IDNR/DFW fish tissue sample report. 
 
Existing Water Quality Data 
 
Local Water Quality Monitoring Efforts 
Water quality data in the Patoka Lake Watershed is available from many sources.  Since the mid-
1990s, groups such as the U.S. Army Corps Of Engineers and the Indiana Department of 
Environmental Management have maintained a database on stream water quality for the Patoka 
Lake Watershed streams.  Indiana University and the Patoka Lake Water & Sewer District have 
also kept monitoring data for Patoka Lake. This data with several historical data sets were used 
to assess the water quality conditions in the Patoka Lake sub-watersheds to develop Problem 
Statements and locate Critical Areas of Concern. 
 
This assessment process takes into account several indicators of water quality, ranging from 
concentrations of contaminants to loads of contaminants, and remotely sensed land-use/land 
cover data to visual assessments.  This robust assessment allowed the Patoka Lake Watershed 
Steering Committee to formulate Problem Statements and Identify Critical Areas of Concern.  
This approach allowed the Steering Committee to determine the best course of remediation and 
develop insight into possible outcomes of proposed remediation. 
 
The following sections summarize the water quality information that has been collected or is 
currently being collected on, about, or regarding the Patoka Lake Watershed and/or Patoka Lake 
that was used in the Watershed assessment. 
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USACE’s flow control structure 

 

Water Quality Monitoring by the US Army Corps of Engineers (USACE) 
The US Army Corps of Engineers have a log of daily temperature & DO profiles for the Patoka 
Lake since it has been built.  Daily samples are taken at 
the USACE’s flow control structure located near the 
dam.  See the USACE’s website for daily profiles 
http://www.lrl.usace.army.mil/wc/wq/prrtext.html 
 
Macroinvertebrate, physical & chemical characteristics 
have also been analyzed by the USACE for various 
locations throughout the Patoka Lake Watershed. The 
USACE maintained a database for monitoring efforts at 
11 locations throughout the Patoka Lake Watershed 
from 1999-2005.  At each of the 11 sample locations, 
sampling involved taking grab samples from the 
stream, but did not include determination of the stream 
discharge.  Although multiple samples were taken at 
each location multiple times throughout a day, samples were not taken at the same time from 
year to year nor were each location sampled for the same parameters, thus, determining a mean 
baseline was difficult.   Therefore, this data was searched for parameters that did not meet the 
Indiana Surface Water Quality Standards (IAC 327 2-1).   
 
Over 15,000 samples were searched for chemical and physical parameters that did not meet 
surface water standards set by the State of Indiana.  Only two of the chemical parameters 
exceeded the state standards: 1. Dissolved Oxygen and 2. Atrazine.  Dissolved Oxygen shall 
never be less then 4.0 mg/L and Atrazine shall never exceed 3.0 µg/L were the water quality 
standards used to determine target loads. 
 
Dissolved Oxygen was measured at 7 locations throughout the watershed.  Five of the seven 
sample locations had DO levels that fall well below 4.0 mg/L (see Figure 3.2.1.1 for DO sample 
locations).  Sample locations that fell below the 4.0 mg/L DO threshold were in the Lick Creek-
Ritter Creek, Patoka Lake Dam-Lick Creek, Patoka River-Fleming Creek, and the Patoka River-
Dumplin Branch subwatersheds. 
 
There was only one sample location that monitored for Atrazine levels.  Sample site located at 
mile 147.8 on Patoka River on a County Road, 3 miles North of Fargo, IN.  There was only one 
sample that exceeded the water quality standard of 3.0 µg/L.  A sample taken on 6/1/99 within 
the Hogs Defeat Creek sub-watershed measured 3.6 µg/L. 
 
 
 
 
 
 
 
 
 

http://www.lrl.usace.army.mil/wc/wq/prrtext.html�
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Patoka Lake

              

 

All of the USACE 
sample locations. 



 

USACE Dissolved 
Oxygen sampling 
locations.  Sites 
highlighted in green 
are location that 
exceed the water 
quality standard of 4.0 
mg/L for DO. 



Water Quality Monitoring by Indiana University/School of Public & Environmental Affairs 
(IU/SPEA) 
Eutrophication causing Cyanobacteria (Blue-Green Algae) blooms has resulted in a taste & odor 
nuisance in the raw water of Patoka Lake. Although receiving a low Trophic State Index (TSI) 
score of 21 for the Eutrophication Survey (TSI Scores >31 qualify a waterbody as being 
eutrophic) conducted by IU/SPEA on 8/12/2001 the Lake continues to have a preponderance of 
blue-green algae species given biologist the idea that Patoka Lake has the potential to go anoxic 
during the summer months (see Appendix I for TSI scores).    
 
Water Quality Monitoring by the Patoka Lake Regional Water & Sewer District 
Eutrophication is a concern with regard to Patoka Lake’s use as a drinking water source. 
Environmental Health Laboratories conducted an “Odor in Water Analysis” using the Purge & 
Trap Capillary Gas Chromatograhy-Mass Spectrometry (P&T-GC/MS) technique to determine 
the compounds responsible for the earthy musty odors in the raw water of Patoka Lake.  A total 
of six compounds were identified by the analysis.  The compounds are all produced by 
Actinomycetes, a bacteria which is commonly found in water and sediments of rivers and lakes 
and live within or on algae (see Appendix II for Environmental Health Laboratories final 
analysis report). 
 
The Patoka Lake Regional Water & Sewer District takes daily samples of raw water at both 
Treatment Plant #1 and Treatment Plant #2.  Raw water samples are taken at the point in which 
the water first enters the treatment plants, before pre-chlorination and any other treatment 
processes.  Raw water is analyzed for turbidity, alkalinity, pH, hardness, iron, manganese, 
aluminum, fluoride, temperature, and ammonia.   
 
Total Organic Carbon (TOC) analysis is done once a month on both the raw and finished water.  
The TOC raw water sample is taken at the intake structure located on the northeast shoreline of 
Patoka Lake.  The TOC finished water sample is taken from both Treatment Plant #1 & #2 after 
all treatment processes have been completed.   
 
Quarterly samples for Total Trihalomethanes (TTHM) and Haloacetic Acid (HAA5) are taken at 
four locations throughout the distribution system.  The four sample locations are at: 1). Dubois 
North Meter Pit, 2). Ireland #2, 3). Holland, and 4). Lynnville. 
 
A annual analysis for Synthetic Organic Compounds (SOCs), Volatile Organic Compounds 
(VOCs), Inorganic Chemicals (IOCs), Nitrate, Sodium, and Methyl Tertiary Butyl Ether 
(MTBE) is done on finished water samples taken at both Treatment Plant #1 and #2 
 
Analysis of the Patoka lake Regional Water & Sewer District’s raw water data showed that all 
samples taken at both treatment plant #1 and #2 meet EPA’s Ambient Water Quality 
Recommendations.   
 
Fish Management Reports by the Indiana Department of Natural Resources-Division of Fish and 
Wildlife 
The 2003 fish management survey, angler creel survey, bass tournament monitoring, striped bass 
survey, and spring crappie survey were conducted under Division of Fish and Wildlife (DFW) 
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work plan 200739 and was the most update fish management reports available at the time this 
plan was put together for Patoka Lake. 
 
Patoka Lake standard fish management surveys were conducted in 1981, 1983, 1984, 1987, 
1989, 1991, 1994,1996, 2000, and 2002 (Ball and Glander 1985, Stefanavage 1991 and 1993a, 
Stefanavage and Carnahan 1995, Stefanavage 1997, Carnahan 1999, 2001, 2004).  Spot check 
fish management surveys were conducted in 1995, 1997, 1999, and 2001 (Stenfanavage 1996, 
Carnhan 1998, 2000, and 2002a).  A largemouth bass research study was conducted during 1985 
and 1986 (Ball 1988). Angler creel surveys were conducted in 1981, 1982, 1985, 1986, 1989, 
1991, 1994, 1996, and 2000 (Glander 1983 and 1984, Brown 1987a and 1987b, Stenfanavage 
1991 and 1993b, Stefanavage and Carnahan 1995, Stefanavage 1997, Carnahan 2001).  
Largemouth tournament monitoring surveys were conducted in 1985, 1986, and 1990 through 
2002 (Blackwell 1993 and 1994, Carnahan 1993, 1998, 1999, 2000, 2001, 2002a and 2004, 
Stefanavage and Carnahan 1995, Stefanavage 1995, 1996, and 1997).  
 

Gizzard shad, Dorosoma cepedianum, is an Aquatic 
Invasive Species (AIS) that was discovered in Patoka Lake 
by DFW personnel in 1996.  A total of four gizzard shad 
were collected in 1996.  Sampling in 1997 indicated the 
gizzard shad population exploded in one year.  With less 
than half the fish collected in 1997 as in 1996, 3,301 shad 
were sampled that weighed 358 pounds.  Gizzard shad 

were the most abundant fish sampled by both number and weight from 1997 through 2001.  
Since, 2001, shad have ranked second in relative abundance by number (Carnahan, D.P. 2004).  
Gizzard shad are not native to Indiana and have become a nuisance fish in many of our lakes and 
rivers. When young, these fish provide some forage for predators. However, when they get older 
and larger, they compete for food with game fish and other species. 
 
Some of the concerns brought forth by stakeholders indicated a decline in the quantity and 
quality of recreational game fishing in Patoka Lake.  The predominance of the exotic gizzard 
shad may account for some of the stakeholder concerns.  The Gizzard Shad often out compete 
native game fish, thus the possible decline.   
 
Water Quality Monitoring Done by Indiana Department of Environmental Management (IDEM) 
For several years in the EPA Assessment Database, IDEM has listed Patoka Lake as threatened 
for drinking water use.  This assessment was initially based on the predominance of blue-green 
algae in summer lake samples, despite the low trophic state of the waterbody overall.  This 
assessment remains today because of the presence of the exotic blue-green algae, 
Cylindrospermopsis raciborskii.  It is interesting to note that utilities in Indiana, which currently 
treat their public water supply reservoirs with herbicides to reduce taste and odor causing algae, 
are listed as partially supporting for drinking water use; an assessment which places them on the 
303(d) list of impaired waterbodies for Indiana. The Army Corps Of Engineers confirmed the 
presence of Cylindrospermopsis raciborskii in 2001. 
 
Patoka Lake and tributary data files from IDEM’s AIMS database show numerous parameters 
analyzed by IDEM throughout the Patoka Lake Watershed.  IDEM took samples from the 
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Shows all IDEM sample locations taken within the Patoka Lake Watershed.  Locations 
highlighted in green indicate locations that did not meet the state water quality 
standards of 4.0 mg/L for Dissolved Oxygen. 

watershed in July 1991, July 1996, and August 2001.  Samples were analyzed for DO, 
Temperature, pH, Specific Conductance, % Saturation, % Oxic Water Column, % Light Level, 
Turbidity, Blue-Green Algae, Green Algae, Ammonia, Nitrate+Nitrite, Chloride, COD, 
Coliforms, Cyanide, E.Coli, Fluoride, Hardness, Oil & Grease, Sulfate, TDS, TOC, TPH-IR, 
Alkalinity, MicroCrustacea, Rotifers, Chlorophyll, Phosphorus, Arsenic, Cadmium, Chromium, 
Copper, Iron, Lead, Magnesium, Mercury, Nickel, Selenium, Zinc and TKN.  In addition, 40 
other organic compounds and 110 pesticides were monitored for. 
 
Although multiple samples were taken at each location multiple times throughout the day, 
samples were not taken at the same time from year to year nor were each location sampled for 
the same parameters, thus, determining a mean baseline was difficult.   Therefore, this data was 
searched for parameters that did not meet the Indiana Surface Water Quality Standards (IAC 327 
2-1).   
 
Over 150 samples were searched for chemical and physical parameters that did not meet surface 
water standards set by the State of Indiana.  Only one of the chemical parameters exceeded the 
state standards: 1. Dissolved Oxygen.  Dissolved Oxygen shall never be less then 4.0 mg/L was 
the water quality standards used to determine target loads. 
 
Dissolved Oxygen was measured at 11 locations throughout the watershed.  Two of the sample 
locations had DO levels that fall well below 4.0 mg/L (see Figure 3.2.5 for DO sample locations) 
in 2001.  The two sample locations were in the NE portions of the watershed in the Hogs Defeat 
Creek and Young Creek sub-watersheds. 
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Beach Monitoring Data Processed by the Indiana State Department of Health (ISDH) 
All public swimming beaches on Patoka Lake have water samples collected by the IDNR.  
Samples are sent to ISDH to be analyzed for E. Coli.  This information is available for public 
viewing and a request for this data was submitted to ISDH in the spring of 2005.  However, this 
information was unable to be found by the time this SWP was completed.  Additional request for 
this information should be made and included in this plan. 
 
Pools, beaches, and spas that serve the public are regulated by the ISDH Sanitary Engineering 
programs and all monitoring inquires should be directed to the staff in this program area (317) 
233-7183. 
 
Identifying Problem Causes & Stressors of the Patoka Lake Watershed 
Disclaimer 
The information contained in this “Plan” is limited to that available from public records 
and the water supplier.  Other “potential contamination source” or threats to the water 
supply may exist in the Source Water Protection Area that are not identified in this “Plan”.  
Identification of a site as a “potential contamination source” should not be interpreted that 
this site has or will cause contamination of the water supply. 
 
Patoka Lake and its tributaries, as envisioned by the stakeholders, is a watershed that provides 
diverse use, function and habitat for all that rely on it.  Stakeholders understand that problems 
with water pollution can make the watershed fall short of that vision. In examining the perceived 
problems in the watershed, as well as the information that has been gathered over the course of 
compiling this Source Water Protection plan, the Patoka Lake Steering Committee identified the 
following problems that can or do impair this vision. 
 
A computerized search of the Envirofact and IDEM potential contamination databases were 
completed in June of 2005 by Toby Days, Source Water Specialist for the Alliance of Indiana 
Rural Water, Inc.  A windshield survey was also completed in June of 2005.  Potential 
Contamination Sources (PCSs) in the Source Water Protection Area (SWPA), Patoka Lake 
Watershed, were identified and the locations of the sites were field verified from the database 
search. 
 
Industrial Activities 
Industrial operations commonly use toxic substances as part of manufacturing, warehousing, 
and/or distribution.  Materials such as chemicals, petroleum, cleaning supplies, machinery, 
metals, electronic products, asphalt, and others pose a potential threat to the water supply if not 
managed properly. 
 
Other possible sources of contamination associated with industrial land uses include: 

• Pipelines 
• Above and Underground Storage Tanks (AST/UST) 
• Operating and abandoned wells (e.g., gas, oil, water supply, injection, monitoring, and 

exploration) 
• Wastewater Lagoons 
• Manufacturing plants 
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The PCS inventory of IDEM and EPA’s databases only identified one industrial site in the 
Source Water Protection Area (SWPA).  However, the windshield survey identified several more 
industrial sites throughout the watershed, but no specific information could be found on these 
locations, therefore these sites are not included in the PCS inventory. 
 
Commercial Activities 
Many commercial operations use toxic and hazardous materials in their processes. 
 
Examples include: 

• Auto repair shops, gas stations, car washes, paint shops 
• Road maintenance depots, de-icing operations 
• Boat yards, railroad tracks and yards, airports 
• Construction areas 
• Dry cleaners, Laundromats 
• Medical institutions, research laboratories, photography establishments, printing facilities 
• Restaurants, bakeries 
• Woodworking and finishing facilities 

 
The storage, use, and disposal of chemicals required by these operations can pose a potential 
threat to water since even small amounts of the hazardous materials can contaminate large 
amounts of surface or ground water.  Storing quantities of the material can also create a serious 
problem if they are not contained and stored properly.  Leaks and spills from storage tanks and 
pipes can contaminate water, rendering the water unfit for consumption. 
 
Fuel oil tanks represent a potential source of petroleum compound, which includes volatile and 
semi-volatile compounds, as well as chemical additives that may be present in the fuel.  The 
potential threat of contamination from this source would be from a leak, overfill, or spill.  Patoka 
Lake SWPA contains known Underground Storage Tanks (UST), which are potential sources of 
petroleum contamination (MTBE).   
 
The Steering Committee identified 9 commercial establishments during the inventory of the 
SWP area.  Included in the inventory are 7 facilities that have at least 1 Underground Storage 
Tank (UST).  A search of IDEM’s Leaking Underground Storage Tanks (LUSTs) database, 
conducted by the Alliance of Indiana Rural Water, Inc in June 2005, identified no Leaking 
Underground Storage Tanks in the Patoka Lake SWPA.  In addition, it is anticipated that the area 
surrounding Patoka Lake has a high potential for commercial growth.  Primarily, the handling of 
engine fluids (oil, antifreeze, etc.), restaurant waste (oil), and the private wells and on-lot septic 
systems at these facilities are the highest concern. 
 
Construction Activity 
In addition to the established commercial facilities, there are numerous commercial construction 
activities occurring throughout the Patoka Lake Watershed that are clearing the land of 
vegetative and riparian buffers potentially causing an increase in erosion.  Erosion occurs when 
land is disturbed and vegetation removed, allowing wind and rain to wash soil particles into the 
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Ditch Maintenance on Fleming Creek 
along SR 145, near Allen Creek Road 3/23/05. 

 

streams and rivers. Some erosion is natural. However, human activities such as agriculture and 
construction generally increase erosion, affecting the streams, rivers and lakes. 
 
Sheet and rill erosion is the annual removal of a thin layer of soil. It accounts for the largest 
amount of soil eroded from land.  Gully erosion happens where concentrated water flows over 
unprotected soils, such as where failing drainage systems cause all the water to flow over the top 
of the ground, and may deposit the eroded soil in depression areas or directly into drainage 
ditches. Wind erosion is generally confined to fine sandy soils or muck soils that are clean tilled. 
Erosion can be controlled by using soil stabilizers and silt fences.   
 
Soil particles that build up in slowly moving streams and tributaries can cause reduced stream 
capacity and flow. Excessive sediment can fill wetlands, reducing their capacity to hold water 
during flood events and diminishing their ability to filter out contaminants. Sediment will fill 
spaces between the rocks and gravel in streambeds, smothering fish eggs and bottom-dwelling 
animals. Nutrients such as phosphorus from fertilizers entering waterways with sediment 
increase cloudiness (turbidity) in the water and support an overabundance of algae and weed 
growth. As these plants die and decay, they use oxygen from the stream, reducing oxygen levels 
available for fish and other aquatic animals and plants. 
 
Ditch Maintenance Activities 
Many streams and ditches are “legal drains” that serve the function of relieving the excess water 
from saturated soils of farmland and cities. In order to preserve the functionality of ditches that 
fill with sediment, a cleaning process is undertaken to remove sediment that has built up over a 
period of years. This process generally includes debrushing or removal of vegetation and 
mechanical dredging for removal of the sediment from the bed and sides of the channel. 
 
Lakes and streams in the Patoka Lake 
watershed are significant tributary 
sources to the Wabash River Basin. 
Drainage maintenance and other types 
of construction along ditches and 
streams make the waterway and 
surrounding area susceptible to 
increased erosion during construction 
activity until the banks are stabilized 
and vegetation is reestablished.  
Removal of the meandering of the 
stream through engineered 
straightening and deepening of the 
channels for the purpose of improving 
drainage, often increases the velocity 
of the flow. Increased flow velocity 
may result in bank erosion, 
undercutting and downstream 
flooding, all of which add sediment and associated pollutants to the stream. 
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Ditch Maintenance along S.R.145 (8/16/2005) 

 

 

 
Removal of riparian cover can 
increase temperature of the 
stream (thermal pollution) and 
disturbance of the bank and 
stream bottom removes or 
interrupts the lifecycle of aquatic 
life. While the ditch supports the 
goal of aiding drainage and 
quickly removing water from 
fields, it can result in damage to 
habitat through scouring of the 
stream bed, increasing velocity 
of the moving water, 
undercutting of the banks, 
downstream flooding, and 
movement and deposition of 
sediment further downstream. 
 
Suspended sediment causes 
turbidity (cloudiness) in the 

Cuzco Rd. Bridge over Patoka River 3/23/2005  
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Cuzco Rd. Bridge over Patoka River 3/23/2005  
 
 

water. When the water is slow-moving, the suspended sediment settles on the bottom of streams 
and lakes and clogs the streambed, affecting aquatic life. As the stream flow increases or is 
disturbed, such as during storms and high water events, sediment is re-suspended and sent 
downstream to the river, often settling in reservoirs. 
 
Turbidity becomes a water quality 
problem when suspended soil 
sediment in the water increases the 
water temperature by absorbing heat, 
decrease light penetration, and 
increase treatment costs. Poor water 
clarity also interferes with feeding in 
predators that hunt by sight and 
clogs gills of fish and other aquatic 
animals during breathing and 
feeding. As sediment settles out of 
the stream during low flow or 
otherwise quiet water times, it 
smothers nests and eggs and fills 
crevices in gravel beds required for 
bottom dwelling species. Eroded 
soils can also carry attached toxic 
chemicals and phosphorus into the 
water. 
 
Residential Activities 
Residential contamination threats to surface or groundwater, if taken on a case-by-case basis, are 
normally less than other land use contamination.  However, most citizens are unaware of the 
effects of numerous potential contaminants stored, used, and disposed of from residential homes.  
The potential contaminants include: 

• Household chemicals 
• Automotive products 
• Paint/solvents 
• Fuel storage systems 
• On-site septic/sand mound systems 
• Lawn/garden chemicals 
• Abandoned wells 

 

Abandoned natural gas wells, water wells, and 
cisterns are a potential conduit for surface or near 
surface contamination to reach the underlying bedrock and aquifers.  Inactive or abandoned wells 
and cisterns are typically found in rural residential and agricultural areas throughout the State.  
All abandoned wells whether drilled, driven, or dug should be considered sources of concern.  
Potential ground and surface water contaminants which may enter through abandoned wells or 
cisterns include contaminated stormwater runoff, spilled or over applied fertilizers and 
pesticides, used oil, antifreeze, gasoline, road salt, septic system waste and a variety of other 
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Abandoned cars and rusted barrels sit 
along a streambank behind a residential property 
off of Highfill Chapel Road 3/25/06. 

substances.  Although many 
abandoned wells are likely within 
the SWPA, there were none 
identified during the windshield 
survey of the SWPA.  There were 
numerous residential properties 
throughout the watershed’s 
roadsides that have discarded 
barrels, abandoned vehicles and 
automotive parts scattered about that 
maybe a potential sources of 
contamination.  

 
 
 
 
 
 
 
On-Site Septic Systems (OSSs) 

The high prevalence of karsts areas and steep slopes in 
the Patoka Lake Watershed poses significant problems to 
the sighting of conventional onsite sewage treatment 
systems (OSS). Septic systems located on lands that 
either do not have the soil capacity or the space to 
provide proper functionality will generally fail and leak 
sewage into the surrounding land and waterways.  
Groundwater and surface water contamination is also a 
threat if the OSS is positioned close to a residential well 
or area with groundwater/surface water interchange, such 
as a wetland.  Although no failed septic systems were 
identified within the Patoka Lake Watershed potential 
surface water and groundwater contamination associated 
with improperly maintained or failed septic systems 
could occur.   

 
The Dubois County Health Department alone approves approximately 100 new OSSs permits 
each year.  Of which the Health Department estimates 10% of the approved permits go to 
residential homeowners that are replacing a failing septic system.   
 
On-site septic systems and sewer lines represent potential sources of nitrates, chlorides, bacteria 
and viruses.  In addition, if improperly used, such as for disposal of paints, solvents, petroleum 
products and other hazardous waste, they could be a source of organic compounds.  
 
There is a high potential for more development around Patoka Lake making residential activities 
a PCS within the watershed. 
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NDES Point Sources Data 
The National Pollutant Discharge Elimination System (NPDES) Program was established by the 
Federal Water Pollution Control Act Amendments of 1972.  Under this program, all facilities 
that discharge pollutants from a point source into any US waterway must obtain a permit.  The 
permit regulates the amount of allowable pollutants discharged from a point source.  Point 
sources are specific locations of discharge such as a pipe or manmade ditches and include 
“discharges from publicly owned treatment works (POTWs), discharges from industrial 
facilities, and discharges associated with urban runoff” (USEPA, 
www.epa.gov/npdes/pubs/101pape.pdf).   
 
Stormwater point source discharges include stormwater collection systems for medium and large 
municipalities and stormwater discharges associated with industrial activity as defined in the 
Code of Federal Regulations (40 CFR 122.26(a)(14)).  The primary pollutants associated with 
point source discharges are oxygen-demanding waste, nutrients, sediment, color and toxic 
substances including chlorine, ammonia, and metals. 
 
As of June 2005, there were 2 active NPDES permits within the Patoka Lake SWPA (Table 4). 
 
In addition to the NPDES permitted dischargers in the SWP area, there may be many 
unpermitted, illegal dischargers.    
 
Animal Production   
Concentrated Animal Feeding Operations 
(CAFOs) are also considered a point source and 
require NPDES permits, although most other 
agricultural activities are non-point sources.  
 
In 2003, IDEM began rule development to provide a 
general National Pollutant Discharge Elimination 
System (NPDES) permit program for 
Concentrated Animal Feeding Operations 
(CAFOs).  CAFOs are the larger Confined 
Feeding Operations (CFOs) that meet certain 
criteria based on size and compliance history as 
listed in the Clean Water Act.  In 2003, IDEM 
began issuing NPDES permits for CAFOs.  
Twenty percent of the regulated animal feeding 
operations in Indiana are CAFOs, numbering 474, 
and those facilities raise 80% of the livestock in 
Indiana (IDEM, 
www.in.gov/idem/soe2004/land/chart.html#cafo). 

http://www.epa.gov/npdes/pubs/101pape.pdf�
http://www.in.gov/idem/soe2004/land/chart.html#cafo�
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Although there are no CAFOs within the Patoka Lake Watershed that have been issued NPDES 
permits, Dubois County has one of the highest concentrations of CAFOs in Indiana.  
 

An animal feeding operation where at least 300 
cattle, 30 thousand  fowl, or 600 sheep or swine 
are confined for at least 45 days during any 12-
month period and ground cover or vegetation is 
not sustained over at least 50% of the animal 
confinement area is a Confined Feeding 
Operation (CFO).  In 2002, IDEM adopted a new 
Water Pollution Control Board rule to 
supplement the original 1971 Confined Feeding 
Control Law.  Currently, there are 2,362 
regulated animal feeding operations in Indiana; 
1,888 of these are CFOs (figure 4.4.2 ).  There 
were 3 CFOs active in the Patoka Lake 
Watershed as of April 2005 (Table 5.1 and 
Figure 5.1.4).  These operations are regulated by 
IDEM and are required to have manure 
management plans in place in order to be eligible 
for federal funding.  Although there are only 3 
CFOs within the Patoka Lake Watershed, there 
are more than 80 CFOs within the 3 Counties 
that the watershed spans, with Dubois County 
having the highest concentration.  It is important 
to note the location of these CFOs with respect to 
Patoka Lake Watershed boundary because of 
their close proximity to the watershed and the 
possibility of the tile drainage system 
transporting water across watershed boundaries. 
  
In addition, many small operations that are below 
the level of regulation by IDEM exist throughout 
the watershed. The number of resident animals 
on these small operations can fluctuate easily and 
often from year to year. 

 
 
The manure produced by livestock operations is a source of potentially dangerous bacteria and 
excessive nutrients that has been recognized in the watershed. Animals should be fenced out of 
the streams and ditches, and fields where livestock graze should be protected by buffers wide 
enough to filter out waste runoff. These management practices protect ground and surface water 
used as sources of drinking water and recreational activity from pathogens that can cause 
diseases in humans and other animals. 
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Cattle pasture with stream access in the Little 
 Patoka River HUC_14 sub-watershed 3/25/06. 

 
Cattle with access to stream in the  
Patoka River-Dillard Branch sub-watershed 3/25/06. 

Winter manure application onto frozen fields, excess rain or saturated soil conditions in warm 
weather, and subsurface tile drainage can cause manure to enter streams and waterways, and to 
leach into old and/or shallow domestic wells. The Alliance of Indiana Rural Water has verified 
anecdotal reports that livestock 
have access to streams in some 
areas and that buffers are absent on 
many ditches, a condition that 
allows bacteria-laden waters to 
enter the stream unimpeded 
(Figure 4.4.3 a,b,c).  For example, 
influxes of nitrogen and 
phosphorous rich animal waste can 
contribute to excess algae and 
plant growth,; fecal material can 
introduce human pathogens (such 
as E. coli, cryptosporidium, and 
giardia) to the water source, 
turning the stream into a 
mechanical vector of disease; and 
livestock trampling of streambanks 
and beds can increase rates of 
erosion, resulting in elevated levels 
of suspended sediments in the 
stream. 

 
Areas where livestock had direct 
access to waterways were 
observed during the windshield 
survey.   Lick Creek-Ritter 
Creek, Little Patoka River, 
Patoka River-Dumplin Branch, 
and Patoka River-Dillard Creek 
Huc_14 sub-watersheds had 
multiple sites each where 
animals were observed with 
stream access.  Animal access to 
streams was not observed in the 
other sub-watersheds, but is 
likely to exist in all of the sub-
watersheds.  Cattle, horses, and 
goats were the most common 
animals observed with stream 
access. 

 
 
  
 



 30 

Above: example of a 
vegetative buffer strip. 
Left: Lack of 
vegetative buffer 
between cropped field 
and Sycamore Creek 
off of Alstott Rd 
3/25/06. 

Lack of Vegetative & Riparian Buffers Threaten Water Quality 
Vegetated and riparian stream buffers are natural boundaries between the waterway and the land 
surrounding it.  Stream buffers are important in protecting our water resources by filtering 
pollutants, providing flood control, reducing streambank erosion, and maintaining aquatic 
habitat.  Woody riparian buffers can also provide shade that is important for stream quality by 
reducing the surface water temperature.  Lack of adequate stream buffers can result in increased 
runoff of nutrients and pollutants and increased bank erosion. 
 
Riparian buffers and filtering areas 
between cropland and perennial 
streams, seasonal streams, sinkholes, 
lakes and ponds help to protect both 
surface and groundwater from the 
pesticides and nutrients that are 
present on the surface soils. Strips of 
grass, trees or shrubs, or a 
combination of them that provide a 
cushion, or buffer, between intensive 
farming operations and other lands 
and waterways are generally called 
“conservation buffers” and are 
considered as Best Management 
Practices (BMPs). 
 
 

 
 
 
 
 
 
 
 

 

 



 31 

 The most common buffers are filter strips of grass, shrub and tree (riparian) plantings along a 
stream or river. Contour grass strips in a crop field or surrounding a crop field, and farmstead 
windbreaks are also considered buffers. 
 
 Filter strips are typically 20 to 120 feet wide, and riparian buffers are greater than 35 feet wide. 
A 66-foot wide grass buffer along ditches, rivers and streams creates the label-required 66-foot 
setback for Atrazine applications near moving water. (Atrazine and Drinking Water: 
Understanding the Needs of Farmers and Citizens. Purdue Extension, 2004). 
 
The windshield survey provided information on which areas in the watershed were lacking 
adequate buffers.  Grassy buffers as well as woody riparian buffers were noted and taken into 
consideration when determining whether an adequate amount of buffers was present to prevent 
stormwater runoff.  A width of 25’ was used to measure adequate buffer width, although ideally 
more than 25’ buffer should be present, especially if it is grassy buffer without woody species.  
Results from the windshield survey show that adequate buffering in the upper Patoka Lake 
Watershed exists where landuse is predominantly forested, however downstream in the 
watershed there is a significant lack of adequate buffers along stream banks.  The lack of 
adequate buffers seems to be more prevalent in the southwest portions of the Patoka Lake 
Watershed where there is more agricultural and urban landuse, particularly in the Lick Creek-
Ritter Creek and Little Patoka River sub-watersheds. 
 
Conservation buffers improve water quality. The vegetation slows runoff water, allowing 
sediment, nutrients and pesticides to settle out in the buffer instead of rushing quickly into 
streams, carrying the pollutants into the waterways. The combination of plant types, such as 
variation in grasses and inclusion of trees (riparian buffers) affect the removal rate of pollutants. 
Vegetation in buffers is also a source of food and cover for wildlife.  However, both habitat for 
wildlife and water filtering effects are enhanced in wider buffers as opposed to more narrow 
strips.  Generally, the wider the plant diversity in the buffer, the wider the wildlife diversity is. 
Best management practices (BMPs) for shorelines and stream banks include observing 
appropriate setbacks for homes and leaving adequate vegetative cover to anchor stream banks 
during storm events. 
 
 
Lack of knowledge among the Patoka Lake Watershed Stakeholders 
Although no one expects all stakeholders 
to be experts on watershed issues, however 
there is generally a lack of working 
knowledge among a great majority of 
stakeholders of the Patoka Lake Watershed 
and its downstream neighbors.  
Knowledge about the physical history that 
has shaped the environment of the 
watershed and its relationship to the health 
and welfare of residents of the region is 
not understood by many.  
 
  



Watershed Management Goals  
 
To determine the types of remediation projects which result in the greatest benefit to the 
watershed, goals and objectives were developed.  These goals were formulated to address 
Atrazine, Total Suspended Sediments, Nutrients, and Education & Outreach issues in the 
Watershed. 
 
Goals and Objectives for the Patoka Lake Watershed: 

1. Reduce Atrazine loads in the Patoka Lake Watershed 
a. Reduce Atrazine run-off from agricultural fields from entering the tributary 

streams of the Patoka Lake Watershed. (ST) 
b. Reduce Atrazine usage on agricultural fields. (LT) 
c. Reduce Atrazine load from agricultural storm run-off. (LT) 

2. Reduce sediment loads in the Patoka Lake Watershed 
a. Reduce fine-grain sediment load from erosion. (ST) 
b. Reduce sediment load from agricultural run-off (ST) 
c. Reduce sediment load from stormwater run-off from impervious surfaces and 

urbanized areas. (LT) 
d. Reduce sediment load from stream bank erosion in the lower reaches of the 

Patoka Lake Watershed. (LT) 
e. Reduce sediment load from construction site run-off along the S.R. 64 corridor. 

(LT) 
3. Reduce nutrient loads in the Patoka Lake Watershed 

a. Reduce nutrient load from agricultural run-off. (ST) 
b.  Reduce nutrient load from tile drainage. (LT) 
c. Reduce nutrient load from point sources. (LT) 
d. Reduce nutrient load from non-point sources other than agricultural run-off. (LT) 
e. Reduce nutrient load from stormwater run-off from impervious and urbanized 

areas. (LT) 
f. Reduce phosphorous lawn fertilizer applications. (LT) 

4. Increase watershed education and outreach in the Patoka Lake Watershed. 
a. Raise public awareness of watersheds and their role in water quality. (ST) 
b. Raise public awareness of watershed and water quality issues. (ST) 
c. Continue to build on and expand watershed outreach activities.(LT) 
d. Continue to collect watershed data and make that info available to the public. 

(LT) 
 


