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MONITORING SUMMARY 
In addition to existing water quality information, a comprehensive water quality study of the watershed was 
conducted, which included collecting monthly samples from fourteen sites in the Hanging Fork watershed 
over a one-year period from 2006 to 2007.  In a follow-up monitoring plan in 2007 and 2008, fifty-four sites, 
including seven of the sites previously monitored, were investigated further because of pathogen and 
habitat-related impacts.  Sampling was conducted in a variety of conditions, including storm and low flow 
stream periods, as pollutant sources differ depending on specific conditions.  The locations of these sites 
may be found on Exhibit 1.   
 
WHAT ARE THE PROBLEMS? 
As a result of the monitoring study, additional streams in the 
Hanging Fork watershed have been identified as impaired and 
listed on the 2008 303(d) list of impaired surface waters.  Risk 
of disease due to human sewage and animal wastes is the 
most serious impairment to the watershed.  Poor aquatic 
habitat is common throughout the watershed due to sparse 
vegetation surrounding streams.    Each of the impacts 
identified in the monitoring are explained in more detail below.   
 
Habitat Assessment 
Habitat assessment evaluates the physical structure of streams 
to determine how these factors influence water quality.  Healthy 
streams provide diverse habitat for numerous species, and the 
assessment also determines the potential for the stream to provide habitat.  The Kentucky Division of 
Water has established four categories to rank the quality of the habitat a stream provides, listed in the order 
of best to worst: “fully supporting,”  “supporting but threatened,” “partially supporting,” and “not supporting.” 

 
Of the sixty-one sites surveyed in Hanging Fork, 
the majority of the sites were determined to have 
poor habitat (Figure 1).  Although the poor habitat 
designations were due to different factors at 
various sites, common trends were observed in 
the watershed.   
 
In the agricultural areas of the watershed, the 
poorest habitats frequently occurred in streams 
that pass through grazing areas.  Cattle allowed to 
graze along the creek trample the banks and 
impact habitat by creating erosion that impacts 
aquatic habitat with sediment.  Grazing also 
reduces habitat as cattle consume much of the 
streamside vegetation.  Forested streams were 
generally in better condition than streams in 
agricultural areas. 

Figure 1 - Habitat Evaluation of Hanging Fork 

Characterizing Physical Stream 
Impairments 
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In general, habitat of smaller streams and tributaries near the outer boundaries of the watershed, 
particularly in the southern portion, was much more impacted than on the larger Hanging Fork.  Although 
the habitat of all streams in the watershed was not assessed, these trends appear representative of 
streams throughout the watershed. 
 
The most negative impact to a stream’s ability to provide 
habitat is due to the vegetated area surrounding the 
stream, called the riparian zone, being either absent or 
underdeveloped. The riparian zone is important because it 
provides wildlife habitat, reduces stream erosion, filters 
nutrients, traps sediment, and provides canopy cover to the 
stream.  Improving the riparian zone by vegetating the area 
within sixty feet of each stream bank with native plant 
species and reducing disturbance (human activity, livestock 
damage, etc.) will provide the greatest improvement to 
stream habitat. 
 
Pathogens 
Pathogens are organisms that are capable of causing disease, such as bacteria, viruses, protozoa, or 
fungi.  Pathogens enter streams through sewage or animal wastes and present a health risk to people who 
use the streams recreationally.  Because testing for individual pathogens is unfeasible, E. coli was sampled 
as an indicator of sewage or animal wastes in streams within the Hanging Fork watershed.  Results 
indicated that concentrations of E. coli often ranged from ten to one thousand times greater than the 
statewide limit.  At their highest levels, some locations in the Hanging Fork watershed had E. coli levels 
similar to those found in the input to a wastewater treatment plant.  Thus, the most significant impact in 
Hanging Fork is the fecal pollution of the watershed.      
  
Overall, concentrations of E. coli were much higher in the southern portion of the watershed, averaging 
nearly double those found in the northern portion.  Therefore, additional testing to identify the source of the 
fecal inputs and the relative concentrations of fecal bacteria in individual tributaries was focused in this 
area.   
 
Despite the dominant agricultural land use of the watershed, human inputs were overwhelmingly shown to 
be the source of fecal inputs at the ten sites in which DNA testing was conducted.  Generally, human inputs 
were found to contribute 75 percent of the fecal bacteria in the watershed. Cattle were identified as the 
second most abundant source, contributing 50 percent of fecal matter in some places, but averaging 
25 percent or less.  The source components in different geographical areas are shown in Exhibit 1. 
 
DNA markers indicated that multiple residences throughout each watershed division are contributing to the 
high fecal levels.  Testing to indicate the freshness of the fecal sources supports this conclusion.  Since no 
residences outside of Junction City are serviced by sewer systems, failing septic systems and straight 
pipes are the dominant source of these high fecal levels.  To a lesser degree, cattle contribute to the fecal 
impairment of the Hanging Fork watershed.   
 

Impact of Cattle Grazing in Hanging Fork 
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Algal Blooms 
Algal blooms are rapid increases in the stream’s algal population that are caused by an abundance of 
nitrogen, phosphorus, and sunlight.  Algal blooms were observed throughout the watershed but were 
especially abundant at Moores Lane.  Concentrations of chlorophyll a, an indicator of algal blooms, were 
above the ecoregion average at all sites in which it was measured.   
 
Algal blooms impact streams in a number of ways. The unattractive appearance can detract from the 
recreational value of the stream, causing property values to decline.  Because of their volume, they also 
reduce habitat for some aquatic species. Algal blooms can also reduce nighttime concentrations of 
dissolved oxygen, which can be deadly to fish.  Because dissolved oxygen was not measured at night, it is 
unknown whether the algal blooms are producing toxic conditions.  However, no fish kills were observed in 
the watershed. 
 
To reduce the occurrence of algal blooms, remediation should focus on reducing the input of nutrients 
(such as nitrogen and phosphorus) into the stream and increasing the riparian shading of the stream.  By 
decreasing nutrient levels, less food is available to fuel abundant algal growth.  A vegetated riparian 
corridor with canopy cover will decrease the amount of sunlight reaching the stream and reduce the 
presence of algae. 
 
HOW CAN WE FIX THE PROBLEMS? 
The primary objectives of the Best Management Practices (BMPs) focus on pathogen reduction and 
physical impairment improvements.  Both of these focus areas will also require public education.  Exhibits 2 
and 3, pages 6 and 7, show areas in greatest need of pathogen and physical BMP installations. 
 
In regards to the reduction of pathogens, BMPs are recommended for both human and livestock sources: 
 

• Reduce human fecal inputs from septic tanks. 
o Address failing and improperly maintained septic systems. 
o Replace septic systems with a sanitary sewer collection system. 

 
• Reduce fecal inputs from livestock. 

o Restrict agricultural grazing from the riparian zone. 
o Install filter strips along waterways to reduce fecal input from runoff. 

 
The cost of the sewer system is estimated at $5.813 million and replacement of the remaining failing septic 
systems is estimated at $1.228 million.  The cost of fencing materials to reduce cattle inputs is estimated at 
$238,000.   
 
For physical stream improvements the follow BMPs are recommended: 
 

• Increase stream shading – conduct riparian tree and shrub planting. 
• Increase riparian vegetated width – re-vegetation and mowing restrictions. 
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Because fencing should be used to restrict cattle from the riparian area, the majority of the costs in 
repairing the physical habitat are included in the $$238,000 fencing estimate, as long as the vegetation is 
allowed to reestablish. 
 
Educational activities should increase the knowledge of water quality issues such that citizens and local 
officials can address impairments with appropriate codes, ordinances, and other practices.  Specific actions 
should include: 
 

• Hire local water quality advocate for planning decisions. 
• Increase public education by increasing accessibility to water quality related information. 
• Encourage community interest in stream improvement. 
• Examine and recommend updates to local codes and ordinances. 

 
ADDITIONAL INFORMATION 
Detailed information and comprehensive analysis of monitoring data from the Hanging Fork watershed is 
available in the Watershed Monitoring Report for the Dix River Watershed.  This document is available 
online at www.dixriverwatershed.org.  A hard copy is also available at the Lincoln County Public Library and 
in Hustonville City Hall. 
 


