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Chapter 2: Exploring Your Watershed  

 

This chapter presents information on many facets of the Red River Watershed including water 

resources, natural features, regulatory factors, and human influences.  Each of the creeks has 

distinctive attributes and water quality issues.  This chapter covers existing information about 

them, and Chapters 3 and 4 cover new data collected for this project. 

2.1 Water Resources 
The Red River Watershed includes Menifee, Powell, and Wolfe counties in eastern Kentucky 

(see Figure 2.1).  The river runs for over 97 miles and empties into the Kentucky River between 

²ƛƴŎƘŜǎǘŜǊ ŀƴŘ LǊǾƛƴŜΦ  aǳŎƘ ƻŦ ǘƘŜ wŜŘ wƛǾŜǊΩǎ ŎƻǳǊǎŜ ƛǎ ǘƘǊƻǳƎƘ ǘƘŜ 5ŀƴƛŜƭ .ƻƻƴŜ bŀǘƛƻƴŀƭ 

Forest (DBNF), but many of the headwater streams begin on private land outside the DBNF.  

The Red River has many tributary streams that make up its sub-watersheds; this plan focuses on 

the private lands of four of these sub-watersheds (see Table 2.1 and Figure 2.1).  The study area 

does not capture the uppermost headwaters of the Red River, which lie east of Campton.    
 

Table 2.1:  Sub-watersheds in the project area.  

Watershed Name County HUC-12 Acres Drainage Area   

(square miles) 

Swift Camp Creek Wolfe 051002040204 13,693 21.4 

Clifty Creek Menifee and Wolfe 051002040205 17,178 26.8 

Gladie Creek Menifee 051002040206 20,884 32.6 

Indian Creek Menifee and Powell 051002040209 37,002 57.8 

 

The 12-digit codes in Table 2.1 are part of the Hydrologic Unit (HUC) system, a standardized 

watershed classification system developed by the US Geologic Survey (USGS).  HUCs are 

watershed organized by size.  The HUCs shown above have 12 digits to indicate the size of the 

watershed.  Other watersheds comparable in size will also have a 12-digit number; it is like an 

address for the watershed.  Bigger watersheds have smaller HUC numbers.  Swift Camp Creek is 

a HUC-12.  The entire Red River Watershed is a HUC-11.  It is part of the larger Middle Kentucky 

River Basin, a HUC-8 of 1094 square miles.  Examining the Red River in smaller sub-watersheds 

makes planning quality more manageable (Figure 1.1).  Figure 2.1 shows even smaller HUC-14 

sub-watersheds that will be used in later chapters to discuss the results of monitoring. 
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  Figure 2.1:  Project study area with sub-watersheds (USFS 2013). 
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Surface Hydrology and Geomorphology 
IȅŘǊƻƭƻƎȅ ƛǎ ǘƘŜ ǎǘǳŘȅ ƻŦ ǿŀǘŜǊ ŀƴŘ ƛǘǎ ǇǊƻŎŜǎǎŜǎ ƻƴ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ  DŜƻƳƻǊǇƘƻƭƻƎȅ ƛǎ ǘƘŜ 

study of landforms and the processes that shape them.  It is important to consider the surface 

hydrology and the geomorphology of the project area because the physical condition of the 

stream banks and the land around them directly affects the water quality of the streams.  

 

The project area is located in the Eastern Kentucky Coal Fields physiographic province in 

Kentucky.  A closer look at the area reveals a landscape that is highly dissected by numerous 

streams and rivers.  Landforms include rolling, winding, low-relief, low-elevation ridges and 

narrow valleys with steep, short slopes.  Many of the streams are deeply entrenched and the 

sideslopes average 30-40% slope, but may exceed 65% in the most entrenched valleys.  Cliffs 

are common, well-developed, and prominent in the western part of the project area; however, 

cliffs are infrequent and poorly developed further east in the majority of the project area.  

Erosion, and to a much lesser extent bedrock block slides, are the primary geomorphological 

processes that have shaped these landscapes. 

  

There are a moderate number of small to medium sized intermittent and perennial streams and 

rivers in the project area, including Indian Creek, Red River, and Swift Camp Creek.  Narrow 

valleys historically limited agricultural development, so many of the streams were modified or 

moved to the bottom of the hill slope to provide more arable land.  The larger streams and 

rivers are quite sinuous and have moderately broad, flat valleys with well-developed 

floodplains.  Stream gradients are moderately high in the headwaters, and steep valley slopes 

promote rapid runoff and flash flooding.  Large house-sized sandstone boulders are common in 

the Red River and Indian Creek.  Pool substrate varies from sandstone gravels to shale bedrock.   

 

Stream flow (also called discharge) measures the amount of water traveling through a stream in 

cubic feet per second (cfs).  The USGS has gaging stations that record these data year-round on 

many streams throughout the country.  There are no USGS gaging stations in the project study 

area.  The closest station is near Hazel Green (#03282500), east of Campton, and there is 

another one on the Red River in Clay City (#03283500).  Current stream conditions can be 

viewed for these two stations on a USGS website (http://waterdata.usgs.gov/ky/nwis/nwis).   

 

Various stream flow levels are estimated for all streams in Kentucky based on historical data 

from nearby gaging stations and can be viewed at the Kentucky Watershed Viewer 

(http://gis.gapsky.org/watershed/).  The information in Table 2.2 shows the estimated flow for 

streams in the project area during low flow, mid flow, and high flow conditions.   

 

 

http://waterdata.usgs.gov/ky/nwis/nwis
http://gis.gapsky.org/watershed/
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Table 2.2: Estimated flow for streams in the project area during low, mid, and 
high flow conditions.  

 

  Stream Flow in cubic feet per second (cfs)   

Stream 

Mean 
Annual 
Flow 

Low Flow 
(7Q10)* 

2-year 
flood 

100-year 
flood 

Watershed 
Size (sq. mi.) 

Red River (downstream) 380.0 1.1 9594 28788 297.0 

Indian 36.0 0.0 1724 5538 28.1 

Gladie 28.9 0.1 1464 4736 22.5 

Swift Camp 
(downstream) 

27.4 0.2 1413 4577 21.4 

Swift Camp (upstream,  
below Campton Lake) 

8.1 0.0 572 1920 6.2 

Clifty 8.3 0.0 588 1974 6.4 

Red River (upstream) 91.1 0.1 3376 10561 71.0 

*  7Q10 is the lowest average flow that occurs for seven consecutive days that has a probability 

of occurring once every 10 years.  

 

Figures 2.2 and 2.3 graphically show flood conditions (100-year event) and average discharge 

(mean annual flow). 
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Figure 2.2: Flood conditions for a 100-year event for project area waterways. 

 

             

Figure 2.3: Average discharge (mean annual flow) for project area waterways. 
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Groundwater-Surface Water Interaction  
Nearly all surface water features (streams, lakes, reservoirs, wetlands, and estuaries) interact 

with groundwater.  These interactions are important to consider because a stream can get 

water from, or lose water to, the groundwater system.  This exchange of water can impact the 

water quality and quantity of waterways.  Withdrawal of water from streams can deplete 

groundwater or conversely, pumpage of groundwater can deplete water in streams, lakes, or 

wetlands.  Similarly, pollution of surface water can degrade groundwater quality, and pollution 

of groundwater can degrade surface water.  Effective watershed planning requires a clear 

understanding of linkages between groundwater and surface water (USGS 2012).  Groundwater 

systems do not necessarily share the same watershed boundaries of surface waterways.  

 

In many places in Kentucky, there are karst features.  Karst topography is a landscape that is 

characterized by features such as sinkholes, sinking streams, caves, and springs.  Karst 

topography is most often formed in limestone or dolomite.  Water in karst areas is highly 

vulnerable to pollution, since the connection between surface water and groundwater is more 

direct than in most other aquifer types. The underlying rock in this project area is dominated by 

sandstone and shale, which do not weather as fast as limestone.  However, there are narrow 

bands of limestone in the area, and they do exhibit karst features.  There are sinkholes and 

caves in the Indian Creek sub-watershed.  The caves are generally small and not well developed. 

There are also a few caves in the Chimney Top Creek area.  A few springs can be found in the 

area - one even supplies drinking water to the Gladie Visitor Center (Figure 2.4). 
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Figure 2.4:  Geology and karst of the project area (USFS 2012). 
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Wetlands 
There are many different types of wetlands, from ones that are always wet with soggy soil to 

others that only hold water seasonally.  Wetlands are important ecologically because they 

absorb water when rivers overflow and thereby help to mitigate flooding, provide valuable 

habitat to plants and animals, and cleanse water by filtering out nutrients and other pollutants.  

 

The National Wetlands Inventory, a national database of wetland data operated by the National 

Fish and Wildlife Service, shows that there are many fresh water ponds in the project study 

area, but not a significant number of wetland features.  

 

Flooding 
Flooding is a natural phenomenon. The area immediately surrounding a waterway (the 

άŦƭƻƻŘǇƭŀƛƴέύ ƛǎ ǇǊƻƴŜ ǘƻ ŦƭƻƻŘƛƴƎΦ  When portions of floodplains are preserved in a natural, 

vegetated state, they provide many benefits including reduction in number and severity of 

floods, help handling stormwater runoff, and minimizing impacts of nonpoint source water 

pollution.  By allowing floodwater to spread out across the floodplain and slow down, the 

sediments settle out, improving water quality.  The natural vegetation of the floodplain filters 

out impurities and uses excess nutrients. 

Also affecting the rate and frequency of flooding is the amount of impervious surface in a 

community.  An impervious surface is one that does not permit passage or infiltration of water, 

like concrete or rooftops.  If a forest is converted into a shopping center, for example, all the 

rain that would have fallen on the trees and forest floor and either infiltrated into the soil or 

stayed on the site will now run off the roof and parking lot of the shopping center and into the 

stream.  This can cause two problems.  First, the runoff from a developed surface will pick up 

pollutants, such as oils and salts, and carry them to the stream.  Second, impervious surfaces do 

not absorb water as does the porous forest floor, and as a result the runoff will enter the 

stream much faster.  This swells the waterway downstream even more and carries pollutants 

from the land into the water.  With more development and impervious surfaces, there is more 

and more run-off and flooding.   

There is not a significant amount of urban development within the project area, but where it 

does exist, the size of the surrounding floodplains is a very important feature for mitigating 

floods when they occur (Figure 2.5).  Most of the impervious surface within the project area is 

in the form of paved roads, parking lots, or buildings in Campton (Figure 2.6).   

Any future development will have an impact on surrounding streams and water quality (see 

Figures 2.14 and 2.15). 
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Figure 2.5:  Excerpted image from Wolfe County Flood Hazard Analysis (KY River Area 
Development District map). 
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Figure 2.6: Topography and floodplains of project area (USFS 2012). 
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Regulatory Status of Waterways 
Each of the four waterways being studied with this watershed plan has been assessed by the 

Kentucky Division of Water (KDOW).  Swift Camp Creek is an impaired waterway and a direct 

tributary to the Red River.  Improving the water quality of Swift Camp Creek may contribute to 

improving the water quality of the Red River.  Gladie Creek, Indian Creek, and Clifty Creek are 

not impaired for their designated uses.  Table 2.3 illustrates their assessment information.    

Designated Uses 
KDOW assigns designated uses to each waterway:  
 

¶ warm water aquatic habitat 

¶ cold water aquatic habitat 

¶ primary contact recreation 

¶ secondary contact recreation 

¶ domestic water supply 

¶ outstanding state resource water 

 

For each use, certain ŎƘŜƳƛŎŀƭΣ ōƛƻƭƻƎƛŎŀƭΣ ƻǊ ŘŜǎŎǊƛǇǘƛǾŜ όάƴŀǊǊŀǘƛǾŜέύ ŎǊƛǘŜǊƛŀ ŀǇǇƭȅ ǘƻ ǇǊƻǘŜŎǘ 

the stream so that its uses can safely continue.  The criteria are used to determine whether a 

ǎǘǊŜŀƳ ƛǎ άƛƳǇŀƛǊŜŘΦέ  If a waterway does not meet water quality standards for its designated 

uses, then it is considered impaired.  Impaired waterways are required to have a watershed-

based plan or Total Maximum Daily Load (TMDL) study to address water quality issues.   

Impairment Status 
Impaired waterways are recorded in a report created by KDOW every two years, the Integrated 

Report to Congress on the Condition of Water Resources in Kentucky.  It reports on the quality 

of water in the assessed streams, lakes, and reservoirs of all river basins of the state and 

includes the 303(d) list of impaired waterways.  The list of impaired waters identifying a TMDL 

study is called the 303(d) list and can be found in Volume 2 of the Integrated Report.  This is 

public information and may be accessed by contacting KDOW offices at (502) 564-3410 or 

online at http://water.ky.gov/waterquality/Pages/303dList.aspx 

 

Each two year cycle focuses on a different river basin in Kentucky, but the Integrated Report 

includes information on all the impaired waterways in the state.  Swift Camp Creek, an 

Unnamed Tributary to Swift Camp Creek, and the Red River are listed as impaired in the 303(d) 

List of the 2010 Integrated Report to Congress (see Figure 2.7).    

 

http://water.ky.gov/waterquality/Pages/303dList.aspx
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   Figure 2.7:  Regulatory Status of project waterways (KDOW 2012). 
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¶ Swift Camp Creek:  impaired river miles 0.0 to 13.8. 

Impaired Use(s): Cold Water Aquatic Habitat (Partial Support) 

Pollutant(s): Unknown 

Suspected Sources: Unknown 

Other designated uses are Fish Consumption, Primary Contact Recreation, and Secondary 

Contact Recreation; these uses were not assessed.  Date of assessment: 12/2/2009. 

 

¶ Unnamed Tributary to Swift Camp Creek at RM 11.7:  impaired river miles 0.0 to 1.5.  

Impaired Use(s): Warm Water Aquatic Habitat (Non Support) 

Pollutant(s): Sedimentation/Siltation.   

Suspected Sources: Unknown 

Other designated uses are Fish Consumption, Primary Contact Recreation, and Secondary 

Contact Recreation; these uses were not assessed.  Date of assessment: 10/14/1999. 

 

¶ Red River: impaired river miles 64.1 to 67.6 

Impaired Use(s): Warm Water Aquatic Habitat (Partial Support) 

Pollutant(s): Sedimentation/Siltation 

Suspected Sources: Loss of Riparian Habitat; Managed Pasture Grazing 

 

A section of Indian Creek was also listed as impaired in the 2010 Integrated Report, but it has 

since been determined that it does, in fact, meet all of its designated uses and is not impaired. 

¢Ƙƛǎ ǎǘǊŜŀƳ ǎŜƎƳŜƴǘ ƛǎ ōŜƛƴƎ ŀŘŘŜŘ ǘƻ ǘƘŜ άWǳǎǘ /ŀǳǎŜέ ƭƛǎǘ ǿƘere EPA will be petitioned for 

delisting in the 2012 305(b) cycle (personal communication, Bryan Marbert, 2/2011).  This is 

how the impairment listing appeared in the Integrated Report: 

 

¶ Indian Creek:  impaired river miles 2.6 to 7.8.   

Impaired Use(s): Cold Water Aquatic Habitat (Partial Support) 

Pollutant(s): Sedimentation/Siltation; Total Dissolved Solids 

Suspected Sources: Highway/Road/Bridge Runoff (Non-construction Related); Surface Mining 
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Table 2.3:  Waterway assessment information (Integrated Report to Congress 2010).  

Waterbody 
& Segment 

WAH/ 
CAH* 

PCR* SCR* 
Fish 

Consump
-tion*  

DWS* 
Assess  
Date 

Designated 
Uses 

Assess- 
ment 

Category* 
Causes Sources 

Clifty Creek  
0.0 to 2.0 

2-FS 3 3 3 3 3.6.2001 
WAH, FC, 
PCR, SCR 

2     

Gladie Creek  
0.5 to 7.25 

2-FS 3 3 3 3 11.24.2009 
CAH, FC, 
PCR, SCR 

2     

Indian Creek  
2.6 to 7.8 

5-PS 3 3 3 3 10.4.2004 
CAH, FC, 
PCR, SCR 

5 

Sediment/silt
ation and 

Total 
dissolved 

solids 

Highway/road/
bridge runoff 

(non-
construction), 
Surface mining 

Indian Creek 
1.25 to 2.6 

2-FS 3 3 3 3 11.25.2009 
CAH, FC, 
PCR, SCR 

2     

Swift Camp  
0.0 to 13.95 

5-PS 3 3 3 3 12.2.2009 
CAH, FC, 
PCR, SCR 

5 unknown unknown 

*Reporting categories assigned to surface waters during the assessment process: 

Category 1 - Attaining all designated uses.  
Category 2 - Attaining some designated uses; insufficient or no data available to determine if the remaining uses are attained.  
Category 3 - Insufficient or no data and information are available to determine if any designated use is attained or impaired. 
Category 4 - Impaired or threatened for one or more designated uses but does not require development of a TMDL:                                                    

A. TMDL has been completed 
B. Pollution control requirements are reasonably expected to result in attainment of water quality standard in near future.  
C. Impairment is not caused by a pollutant.  

 
Category 5 - Impaired or threatened for one or more designated uses by a pollutant(s), and requires a TMDL. 
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Special Use Waters  
Kentucky identifies certain Special Use Waters, which receive greater protection than other 

waterways.  Special Use designations are made because of some exceptional quality of the 

water that needs protection or maintenance of current water quality.  There are occurrences of 

each of the Special Use Waters designations in the project area (see Figure 2.8 and Table 2.4): 

 

¶ Cold-water Aquatic Habitat - are those surface waters and associated substrate that will 

support indigenous aquatic life or self-sustaining or reproducing trout populations on a 

year-round basis (401 KAR 10:031, Section 4). 

 

¶ Outstanding National Resource Water - are waters that meet the requirements for an 

outstanding state resource water classification and are of national ecological or 

recreational significance (401 KAR 10:030, Section 1, Table 1). 

 

¶ Exceptional Waters - refers to certain waterbodies whose quality exceeds that necessary 

to support propagation of fish, shellfish and wildlife and recreation in and on the 

water. Waters placed in this category are reference reach waters, Kentucky Wild Rivers, 

some outstanding state resource waters and waters with "excellent" fish or 

macroinvertebrate communities (401 KAR 10:030 Section 1). 

 

¶ Reference Reach Water - are a representative subpopulation of the least-impacted 

streams within a bioregion. These streams serve as chemical, physical, and biological 

models from which to determine the degree of impairment (physical, chemical or 

biological) to similar stream systems in each representative bioregion. These are not 

necessarily pristine streams, but represent those least-disturbed conditions that are 

attainable in each bioregion. 

 

¶ Outstanding State Resource Water - are those surface waters designated by the Energy 

and Environment Cabinet pursuant to 401 KAR 10:031, Section 8, and include unique 

waters of the Commonwealth, including those with federally threatened or endangered 

species. 

 

¶ State Wild River - Portions of nine rivers of exceptional quality and aesthetic character 

are designated as Kentucky Wild Rivers.  Each Wild River is a linear corridor 

encompassing all visible land on each side of the river up to a distance of 2,000 

feet. Wild Rivers are designated by the General Assembly in recognition of their 

unspoiled character, outstanding water quality, and natural characteristics. In order to 

protect their features and quality, land-use changes are regulated by a permit system, 
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and certain highly destructive land-use changes (for example, clear-cutting and strip 

mining) are prohibited within corridor boundaries. 

 

¶ Federal Wild River areas - is a classification of the Wild and Scenic Rivers Act and refers 

to those rivers or sections of rivers that are free of impoundments and generally 

inaccessible except by trail, with watersheds or shorelines essentially primitive and 

waters unpolluted. These represent vestiges of primitive America. 

 

¶ Federal Scenic River areas - is a classification of the Wild and Scenic Rivers Act and 

means those rivers or sections of rivers that are free of impoundments, with shorelines 

or watersheds still largely primitive and shorelines largely undeveloped, but accessible 

in places by roads. 
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Figure 2.8:  Map of Special Use Waters. 
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Table 2.4: Special Use Waters in the project area.  

Waterway 

name 

Counties River 

miles 

Cold 

Water 

Aquatic 

Habitat 

Outstanding 

National 

Resource 

Water 

Exceptional 

Water 

Reference 

Reach 

Water 

Outstanding 

State 

Resource 

Water 

State 

Wild 

River 

Federal 

Wild 

River 

Federal 

Scenic 

River 

East Fork 

Indian 

Creek 

Menifee 0 to 9 Y  Y Y Y 

 

   

Indian 

Creek  

Menifee 1.25 to 

5.19 

Y        

Gladie 

Creek 

Menifee 0.5 to 

7.25 

Y  Y Y Y    

Red River Menifee, 

Powell, 

and 

Wolfe 

50.2 to 

60.7 

 Y   Y   Y 

Red River Menifee, 

Powell, 

and 

Wolfe 

60.7 to 

70.4 

 Y   Y Y Y  

Swift Camp Wolfe 0 to 

13.9 

Y 
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Other Water Data 

Kentucky River Watershed Watch data 
Kentucky River Watershed Watch is a volunteer organization that samples water quality in 

streams all over the Kentucky River Basin, including the Red River Watershed.  Typically, 

volunteers visit a site three times each year to collect water samples and make field 

observations.  These samples are sent to a laboratory for analysis.  There are seven sites that 

are near the project study area, but are actually on USFS land (see Figure 2.9).  Data were 

collected in the study area from 1999 to 2010, but not on a consistent basis (see Table 2.5).  No 

data were collected at these sites in 2011 or 2012.  Not all data collected by Watershed Watch 

volunteers are collected with an approved quality assurance project plan, and therefore these 

data are not used in the data analysis for this project.  However, these and other data collected 

without an approved quality project plan can be useful in comparison with project data to see if 

they indicate similar results.  The Watershed Watch data are presented in Appendix A.  For 

more information about the Kentucky River Watershed Watch or for more data, see their 

website: www.krww.org 

Table 2.5:  Kentucky River Watershed Watch sampling sites in project area 
(KRWW 2012).  

Site ID # Stream Name Site Location County Years Sampled 

          

745 Upper Red River 
Big Branch canoe 

launch, at the mouth Wolfe 
1999, 2000, 2005, 2006, 
2008, 2009 

812 Swift Camp Cr 
At Swift Camp Creek 

Camp Wolfe 
1999, 2000, 2001, 2002, 
2003, 2010 

900 Gladie Cr 
Apprx 300-500 yds 
upstream mouth Menifee 2001, 2002, 2005, 2006 

901 Red River 
From Hwy 715 to Hwy 

77 Wolfe 2001, 2002 

902 Clifty Cr 
Apprx 300-500 yds 
upstream mouth Powell 2001, 2002 

903 Swift Camp Cr 
Between Castle Arch 

and Sky Bridge Wolfe 2001 

1082 Martins Fork At Fletcher's ridge Menifee 2005, 2006 

1083 Powell's Branch at Hwy 77 Menifee 2005, 2006 

1086 Red River 
At the John Swift 

Campground Powell 2005, 2006, 2008 

 

http://www.krww.org/
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Figure 2.9: Kentucky River Watershed Watch Sampling Sites in the near project area (KRWW 
2012). 

 

Kentucky Division of Water data 
There are seven sites in the project area, all in Swift Camp Creek, for which water quality data 

were collected by the TMDL section of KDOW from March 2003 to February 2004.  Data were 

collected for these parameters: dissolved oxygen, pH, specific conductance, temperature, % 

saturation, and discharge.  No bacteria (E. coli) data were collected for the TMDL study.  These 

data provide a baseline for comparison with new data collected for this project.  Table 2.6 

displays collection information for these seven sites.  Swift Camp Creek is the only waterway in 

the project area for which there are existing data.  These data can be found in Appendix B.   

 

Similar water quality data have been collected for sites in the vicinity of the project area, but 

are sites that lie on the Daniel Boone National Forest.  Because these sites are outside the 

project area for this watershed plan, they are not discussed here.  There are biological data 

collected throughout the project area by KDOW and the Daniel Boone National Forest.  These 

data will be used in the data analysis in Chapter 4 along with new data. 
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Table 2.6:  Existing water quality collection sites in the project area (KDOW 
2012).  

Station ID Stream Name Location 
River 
Mile Collection Dates 

DOW 
04043010 

Swift Camp 
Creek  

Unnamed tributary off 
State Road 15; TMDL #8 0.3 March 19, 2003 

DOW 
04043013 

Swift Camp 
Creek  

Below Hiram Branch, off 
unpaved road to oil well; 

below lake 10.35 April 2003 ς Feb. 2004 

DOW 
04043014 

Swift Camp 
Creek  

Off Hwy 15 between Family 
Dollar and carwash 11.9 April 2003 ς Feb. 2004 

DOW 
04043015 

Swift Camp 
Creek UT 

UT to Swift Camp Creek 0.5 
miles above confluence of 

Swift Camp Creek; off KY 15 0.05 April 2003 ς Feb. 2004 

DOW 
04043016 

Swift Camp 
Creek UT 

UT Swift Camp Creek; 
private drive off SR 651 1.6 April 2003 ς Feb. 2004 

DOW 
04043017 

Swift Camp 
Creek UT 

UT to UT mile point 11.65; 
off Pete Center Drive 0.05 April 2003 ς Feb. 2004 

DOW 
04043018 

Swift Camp 
Creek 

Campton Waste Water 
Treatment Plant Outfall* 11.17 April 2003 ς Feb. 2004 

*Note: Site DOW04043018 was sampled at the same location in 2003 and 2012. In 2008 the Waste 

Water Treatment Plant (WWTP) moved downstream making the 2012 sample site above the WWTP.  

 

2.2 Natural Features 

Geology 
The geology of the project study area is sedimentary in nature; that is, it formed by the 

accumulation of sediment in thick horizontal layers, like a layer cake, over long periods of time.  

Sandstone, siltstone, shale, and limestone are the most common rock layers and types found in 

the area.  Most of the exposed rock in the area was formed during the Mississippian and 

Pennsylvanian Periods, or roughly 360 to 299 million years ago.  The project study area is 

located on the western escarpment of the Cumberland Plateau, a large, flat-topped tableland 

that is heavily dissected by numerous streams.   

 

Prior to the formation of the southern Appalachian Mountains, this area was a shallow inland 

sea, much like the Gulf of Mexico today, and rich tree-fern forests covered the swampy ground.  

Over time, the accumulation of dead plants, animals, and sediments created the limestone, 

coal, sandstone, and siltstone layers we can and cannot see today on the landscape and 

ǳƴŘŜǊƎǊƻǳƴŘΦ  ¢ƘŜǎŜ ƭŀȅŜǊǎ ŀǊŜ ƪƴƻǿƴ ŀǎ άǎǘǊŀǘŀΣέ ŀƴŘ the entire profile is termed the 

άǎǘǊŀǘƛƎǊŀǇƘƛŎ ŎƻƭǳƳƴΦέ  ¢ƘŜ Ŧƛƴŀƭ ǳǇƭƛŦǘ ƻŦ ǘƘŜ !ǇǇŀƭŀŎƘƛŀƴ aƻǳƴǘŀƛƴǎΣ ƪƴƻǿƴ ŀǎ ǘƘŜ !ƭƭŜƎƘŜƴȅ 
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Orogeny, occurred about 300 million years ago, and served to lift up the Cumberland Plateau 

out of the shallow sea.  Shortly thereafter, the Pine Mountain overthrust occurred, which tilted 

the land of the Cumberland Plateau slightly downward to the NW from the high point of Pine 

Mountain.  This began a period of intense erosion as the streams wore down through the less 

resistant rock strata and created the steep slopes, deep gorges, and hollows that make up the 

current landscape.   

 

Within the project study area there are many opportunities to see and study the stratigraphic 

column of exposed bedrock.  The layers can be described from the top down (see Table 2.7). 

 

Table 2.7:  Description of the stratigraphic column within the project study area 
(USFS 2012). 

Name Predominant Rock Type Age 

Corbin Sandstone of the Lee 
Formation  

Sandstone Middle Pennsylvanian 

Grundy Formation Shale and Coal Lower to Middle 
Pennsylvanian 

Newman Limestone Limestone Middle to Upper 
Mississippian  

Renfro Member of the 
Borden Formation  

Shale Lower to Middle 
Mississippian 

Nada Member of the Borden 
Formation 

Shale Lower Mississippian 

Cowbell Member of the 
Borden Formation 

Shale Lower Mississippian 

Nancy Member of the Borden 
Formation  

Shale  Lower Mississippian  

 

The Corbin Sandstone Member of the Lee Formation is a highly resistant sandstone, but the less 

resistant limestone and shale beneath erode faster.  This is known as differential weathering.  It 

is this phenomenon, driven by water and temperature, which has created the geologic features 

that are common to the area such as natural bridges, arches, windows, cliffs, and waterfalls.  

Local Climate and Precipitation 
The climate of the Red River Gorge area is temperate and moist.  Winters are fairly short, and 

there are only a few days when temperatures are extremely low.  Summers are long, but 

periods of excessive heat are short.  Frequent changes of temperature occur in all seasons. 

Precipitation is fairly evenly distributed throughout the year (see Tables 2.8 and 2.9).  
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Precipitation has an impact on water quality and quantity.  Sediment (soil) is the biggest water 

pollutant in Kentucky.  When it rains, the water washes away soil and debris sitting on the 

surface into the stream.  Oil and gasoline, fertilizer, pet waste, or agricultural by-products can 

get washed away by the rain into the stream and act as pollution.  For these reasons, how much 

water runs off after a rain or snow melt is very important.  

There are no weather stations located in the project study area.  The closest is a University of 

Kentucky Climate data collection station south of the project area in Jackson, KY.  Tables 2.8 

and 2.9 below display the temperature and precipitation, respectively, at the Jackson Station 

for the years 2010-2011. 

 

Table 2.8:  Air temperature in Jackson, KY for 2010-2011 (UK Ag Weather Station) 

 
Air Temperature in Jackson, KY (Breathitt County) 2010-2011 

  
Average   Extreme 

 
Month Maximum Minimum Average Maximum Minimum 

2
0

1
0 

Jan 36 24 30 56 6 

Feb 36 25 31 63 13 

March 56 39 48 74 25 

April 73 52 62 89 33 

May 76 59 67 86 38 

June 84 67 76 90 59 

July 85 68 77 91 57 

August 87 68 77 97 59 

September 81 60 71 92 50 

October 71 49 60 85 34 

November 59 40 49 73 27 

December 34 23 28 65 5 

              

2
0

1
1 

Jan 38 25 31 58 3 

Feb 51 33 42 70 12 

March 57 39 48 80 29 

April 72 50 61 88 31 

May 73 55 64 90 34 

June 82 64 73 92 55 

July 86 69 78 92 63 

August 84 65 75 89 58 

September 75 58 66 96 46 

October 66 47 57 81 33 

November 61 44 53 73 26 

December 51 36 43 67 17 
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Table 2.9:  Precipitation data from Jackson, KY weather station (UK Ag Weather 
Center 2012). 

Precipitation data for Jackson, KY 2010-2011 
(inches) 

  
Monthly Cumulative 

 
Month Total   Total 

2
0

1
0 

Jan 4.26   4.26 
Feb 2.96   7.22 
March 2.38   9.6 
April 2.61   12.21 
May 7.92   20.13 
June 5.58   25.71 
July 2.63   28.34 
August 3.51   31.85 
September 2.05   33.9 
October 1.68   35.58 
November 5.5   41.08 
December 3.21   44.29 

          

2
0

1
1 

Jan 2.7   2.7 
Feb 3.99   6.69 
March 4.73   11.42 
April 10.23   21.65 
May 6.66   28.31 
June 5.49   33.8 
July 6.02   39.82 
August 3.07   42.89 
September 3.2   46.09 
October 4.25   50.34 
November 5.48   55.82 
December 4.18   60 

 

Soils 
In general, soils are a combination of sand, silt, and clay-sized particles.  The ratio of these three 

particles largely determines the characteristics of soil, such as productivity, strength, and 

erodibility.  Most of the soils in the project study area may be classified as silt loams, which are 

thought to be the most productive soils for the growth of vegetation (personal communication 

with Dr. Claudia Cotton, USFS Soil Scientist, 2012).  However, other factors, such as rock 

content, slope steepness, and aspect have a large influence on how soil is used.  Additionally, 

soil can be classified based on where it originated.  Residual soils are those that form in place 

directly over the parent material; they are often found on the tops of ridges in the project study 



 

31 | P a g e  
 

area.  Colluvial soils form elsewhere and are moved by gravity to another place on the 

landscape, such as a fan at the base of a mountain slope.  Alluvial soils form elsewhere and are 

moved by water to another place on the landscape.  Often, the soils in and around a stream are 

alluvial.   

 

While soils provide many benefits, they can also be a problem for water quality.  Sediment is 

the most common pollutant in our waters.  Sedimentation occurs when sediment, which may 

include eroded soil, is deposited into a stream.  Sediment pollution causes numerous problems 

in our waterways.  Sediment carried in the water makes the water murky, making it difficult for 

aquatic animals to see their food sources.  Sediment deposited on the stream bed fills in and 

buries habitat for aquatic creatures.  Both of these processes disrupt the food chain, causing 

declines in fish populations and diversity.  Additionally, suspended sediments increase costs for 

treating drinking water.  Some sediments can also carry agricultural and urban pollutants into 

the streams, which compounds all the previously mentioned problems. 

 

In the project study area, there are three general areas of soil types, seen in Figure 2.10.  Most 

of the area is covered by silt loams, which form a complex that consists of the following soil 

series:  Helechawa, Alticrest, Gilpin, and rock outcrops.  These soils are a combination of 

residual and colluvial soils that are moderately deep to very deep, well drained to somewhat 

excessively well drained, and occur on many types of landscapes.  The slopes are quite steep, 

ranging from 5% - 75%.  Most of these soils weather from sandstone, or a combination of 

sandstone, siltstone, and shale parent materials.  Hardwood forests grow well on these soils, 

but some may be in crops or pasture as well, depending on slope. 

 

The eastern headwaters of the project study area are covered by silt loams, which form a 

complex of the Latham and Shelocta soil series.  These soils are moderately deep to very deep, 

moderately well drained to well drained, and primarily occur on sideslopes.  Slopes range from 

2% to 90% and may be covered by oak/hickory forests or pasture and crops.  These soils 

weather from shale, siltstone, and sandstone on uplands and may be residual and colluvial in 

origin. 

 

Sandy loams are common in Indian creek, and may be described by the complex that includes 

the following soil series:  Rigley, Brookside, and Steinsburg.  These soils are mostly colluvial in 

nature but can have some residual influences as well.  They are moderately deep to very deep, 

moderately well drained to well drained, and occur mainly on upland slopes.  Slopes range from 

0% to 70% and are primarily covered in oak forests, but may be in pasture or crops as well on 

gentle slopes in the bottoms.  The parent material of these soils may be sandstone, siltstone, 

and conglomerate, or a combination of these.  
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Figure 2.10:  Soils of the project area (USFS 2012). 
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Ecoregion  
Ecoregions are those areas that represent general similarity in ecological systems and in the 

type, quality, and quantity of environmental resources.  They are typically broad-scale 

subdivisions based on terrain, rock type, and geologic structure and history.  The Ecoregions of 

Kentucky project has described the state with a map (Figure 2.11) as well as descriptions of all 

the ecoregions (with a paper copy of the map, the descriptions of ecoregions appear on the 

back of the map).  The map and more information about it can be found here:  

www.epa.gov/wed/pages/ecoregions/ky_eco.htm.  The Ecoregions of Kentucky project 

includes other information about each region such as climate, geology, soils, and land cover. 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 9t!Ωǎ 9ŎƻǊŜƎƛƻn map of Kentucky, the Red River Watershed occurs in the 

bƻǊǘƘŜǊƴ CƻǊŜǎǘŜŘ tƭŀǘŜŀǳ 9ǎŎŀǊǇƳŜƴǘΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǎŜŎǘƛƻƴ άтлƎέ ό²ƻƻŘǎ Ŝǘ ŀƭ нллнύΦ  When 

looking at the map, section 70g is the narrow lime green linear section (see Figure 2.11).  The 

following description is from the Ecoregions of Kentucky Map: 

Physiography - Unglaciated. Very rugged, highly dissected hills, narrow ridges, coves, 
and along rivers, cliffs. Narrow valleys and ravines are common. Karst is not extensive 
but does occur. Streams are typically cool, clear, and have moderate to high gradients 
and cobble, boulder, or bedrock bottoms.  

Natural Vegetation ς Mixed mesophytic forest; American chestnut was a former 
dominant on drier sites. On slopes: mixed oak and oak-pine forest variously dominated 
by white oak, chestnut oak, scarlet oak, black oak, hickory, Virginia pine, shortleaf pine, 
yellow-poplar, white pine, red maple, and eastern red cedar.  On footslopes, terraces, 
well-drained bottoms, and in coves: yellow-poplar, black walnut, white oak, white pine, 
northern red oak, sugar maple, rhododendron, and eastern hemlock. On deep, poorly-
drained bottoms: forests dominated by pin oak, sweetgum, sycamore, red maple, and 
river birch. 

 
Landuse ς Mostly forest; also some pastureland and, on bottomlands and some ridge 
tops, cropland. Logging, recreational opportunities, livestock farming, and oil 
production. Some corn, hay, and small patches of tobacco are grown. Past land use and 
ǘƻǇƻƎǊŀǇƘƛŎ ǾŀǊƛŀǘƛƻƴ ƘŀǾŜ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ǘƻŘŀȅΩǎ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ ŦƻǊŜǎǘ ŎƻƳǇƻǎƛǘƛƻƴ.  
 

 
 

http://www.epa.gov/wed/pages/ecoregions/ky_eco.htm
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Figure 2.11:  Ecoregions of Kentucky Map (Woods, A.J., Omernik, J.M., Martin, W.H., Pond, G.J., Andrews, W.M., Call, S.M, 
Comstock, J.A., and Taylor, D.D., 2002, Ecoregions of Kentucky). 


