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Chapter 1: Getting Started 

 

The Woolper Creek Watershed Initiative (WCWI) was developed to spearhead the development of this 

Plan and begin to work towards conservation efforts and improved stream conditions throughout the 

Woolper Creek Watershed. This chapter provides a brief overview of the Woolper Creek Watershed, the 

issues it faces, and the community-led initiative that has been formed to address its future. 

 

1.1 The Watershed 

The 33-square mile Woolper Creek Watershed is located 

in Boone County, which is Kentucky’s second fastest 

growing county and one of the top 100 in the nation (U.S. 

Census, 2009).  This watershed is a priority within Boone 

County because threats to the Woolper Creek are 

growing at a rapid pace. With continued growth and 

urbanization comes additional impervious surfaces, and such increases in impervious surfaces, if not 

properly managed, have an unmistakable effect on the quality of streams.  By decreasing infiltration and 

increasing direct runoff, impervious cover can create larger peak flows, less groundwater recharge, and 

increased flashiness, especially if stormwater is routed directly to streams (Sauer et al., 1983; Konrad 

and Booth, 2002; Poff et al., 2006).  Such changes in flow, referred to as hydromodification, broadly 

associated with urbanization, can have profound effects on biologic and geomorphic processes, 

including channel instability (Booth, 1990; Simon and Downs, 1995; Trimble, 1997; Bledsoe and Watson, 

2001; Chin and Gregory, 2001; Chin, 2006).  Hydromodification is evident throughout the Northern 

Kentucky region, as streams have become unstable due to inadequately managed stormwater runoff 

causing an erosive flow regime.  Northern Kentucky streams in developed watersheds are becoming 

larger and their bed material is becoming coarser (Hawley et al., 2013).  Such alterations in flow and 

sediment mobility can affect aquatic life cycles, 

habitats, and food webs, and facilitate 

colonization by invasive species, among other 

types of degradation (Waters, 1995; Paul and 

Meyer, 2001; Booth et al., 2004; Poff et al., 

2006). 

 

The impacts of hydromodification are clearly 

evident in the Woolper Creek Watershed 

(Figure 1-1).  The two most impaired stream 

segments according to the 303(d) nonsupport 

list lie in the most developed portions of the 

watershed (i.e., Woolper Creek miles 11.9 to 

14.0 and Allen Fork miles 2.0 to 4.6). These 

stream segments are listed as impaired for 

   Figure 1-1: The impacts of hydromodification in the 

Allen Fork Subwatershed are illustrated by the 

eroding streambank 

 

Threats to the streams 

throughout the Woolper Creek 

Watershed are growing at a 

rapid pace. 
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several types of pollutants, such as bacteria, nutrients, and sediment, and the primary source is 

suspected to be unspecified urban runoff. A third stream segment (Woolper Creek miles 2.8 to 7.2) is 

listed for only one pollutant (fecal coliform) with a suspected source of agriculture (KDOW, 2008).   

 

Despite the challenges facing the Woolper Creek 

Watershed, we find ourselves at a critical 

juncture with reason to hope.  Favorable factors 

in the watershed include that the dominant land 

use is currently forest and that much of the 

forest is projected to remain undisturbed 

through 2030 as future development is 

anticipated to target predominantly pasture 

land (LimnoTech, 2009).  Additionally, KDOW 

has identified one of the least developed 

subwatersheds in the basin, Double Lick Creek 

(Figure 1-2), as a reference reach stream (401 

KAR 10:030) and as an outstanding state 

resource water (401 KAR 10:026).     

 

The scale of the problems, despite seeming quite large, pale in comparison to the amount of energy, 

stewardship and capital that has been and continues to be invested by our expansive array of 

stakeholders.  Project partners understand the problem and want solutions.  Given the results of this 

Plan, regional agencies will have the necessary tools to reduce the risks of hydromodification on future 

development, as well as guidance on how best to arrest existing instabilities, putting the Woolper Creek 

Watershed on a clear path toward restored stream health.  The Woolper Creek Watershed is at a critical 

crossroads - effective planning and implementation of strategies and best management practices 

(BMPs) are needed in the immediate future to both protect and restore this area. 

 

1.2 Partners and Stakeholders 

Collaboration among partners who are committed to 

developing a comprehensive watershed plan and 

dedicated to making a difference in the Woolper Creek 

Watershed is imperative for successful watershed 

planning. The WCWI is a collaborative effort guided by a 

steering committee of local agencies which has a 

responsibility to the community to protect natural 

resources.  Additionally, the WCWI has engaged the local community to educate and learn from the 

public, and garner support for implementing this watershed plan and working towards restored and 

protected streams throughout the Woolper Creek Watershed. Concerned citizens have showed interest 

in this watershed plan and have been invaluable in identifying issues throughout the watershed.   

 

Collaboration with vested 

partners and stakeholders as 

well as the local community 

builds the foundation for a 

successful watershed plan. 

Figure 1-2: Double Lick Subwatershed is 

considered an outstanding state resource water 
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The key project partners that are involved with the implementation of the 319(h) grant, along with their 

contact information, are as follows: 

 

Agency Name: Boone County Conservation District 

Agency Address: 6028 Camp Ernst Rd., Burlington, KY 41005 

Role/Contribution to Project: Project Steering Committee, Project Management 

Contact Person: Mark Jacobs 

Phone No. 859-586-7903 

E-mail address: markjacobs@nkcd.org 

 

Agency Name: Northern Kentucky Health Department 

Agency Address: 610 Medical Village Dr., Edgewood, KY 41017 

Role/Contribution to Project: Project Steering Committee 

Contact Person: Steve Divine 

Phone No. 859-363-2023 

E-mail address: steve.divine@nkyhealth.org 

 

Agency Name: Sanitation District No. 1 

Agency Address: 1045 Eaton Dr., Fort Wright, KY 41017 

Role/Contribution to Project: Monitoring, Data, Education, Project Steering Committee 

Contact Person: Matt Wooten 

Phone No. 859-578-6882 

E-mail address: mwooten@sd1.org 

 

Agency Name: Northern Kentucky University Center for Environmental Restoration 

Agency Address: Northern Kentucky University, 510 Johns Hill Rd., Highland Heights, KY 41076 

Role/Contribution to Project: Project Steering Committee, Project Match 

Contact Person: Scott Fennell 

Phone No. 859-448-8953 

E-mail address: fennells@nku.edu 

 

Agency Name: Boone County Fiscal Court 

Agency Address: 2950 Washington St., Burlington, KY 41005 

Role/Contribution to Project: Project Steering Committee 

Contact Person: Scott Pennington 

Phone No. 859-334-2242 

E-mail address: spennington@boonecountyky.org 

 

Agency Name: Kentucky Transportation Cabinet 

Agency Address: 421 Buttermilk Pike, Covington, KY 41017 

Agency Mailing Address: PO Box 17130, Covington, KY 41017 

Role/Contribution to Project: Project Steering Committee, Public Outreach 

Contact Person: Stacee Hans 

Phone No. 859-341-2700 

E-mail address: stacee.hans@ky.gov 

 

 

mailto:markjacobs@nkcd.org
mailto:steve.divine@nkyhealth.org
mailto:mwooten@sd1.org
mailto:metzgerj2@nku.edu
mailto:spennington@boonecountyky.org
mailto:stacee.hans@ky.gov
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Agency Name: Kenton County Airport Board 

Agency Address: PO Box 752000, Cincinnati, OH 45275 

Role/Contribution to Project: Project Steering Committee  

Contact Person: Donald Chapman 

Phone No. 859-767-7884 

E-mail address: DChapman@cvgairport.com 

 

Agency Name: Boone County Planning Commission 

Agency Address: 2950 Washington St., Room 317, Burlington, KY 41005 

Agency Mailing Address: PO Box 958, Burlington, KY 41005 

Role/Contribution to Project: Project Steering Committee, Mapping and Plan Development 

Contact Person: Kevin Costello, Executive Director 

Phone No. 859-334-2196 

E-mail address: kcostello@boonecountyky.org 

 

Agency Name: Northern Kentucky Area Development District 

Agency Address: 22 Spiral Dr., Florence, KY 41042 

Role/Contribution to Project: Project Steering Committee & Reporting  

Contact Person: Sara Jo Shipley 

Phone No. 859-283-1885 

E-mail address: sarajo.shipley@nkadd.org 

 

Agency Name: Kentucky Division of Water 

Agency Address: 200 Fair Oaks Ln., Frankfort, KY 40601 

Role/Contribution to Project: Project Steering Committee  

Contact Person: Alyson Jinks 

Phone No. 502-782-6988 

E-mail address: alyson.jinks@ky.gov 

 

Agency Name: Kentucky Division of Water 

Agency Address: 200 Fair Oaks Ln., Frankfort, KY 40601 

Role/Contribution to Project: Project Steering Committee  

Contact Person: Chad Von Gruenigen 

Phone No. 502-564-3410 

E-mail address: Chad.VonGruenigen@ky.gov 

  

mailto:DChapman@cvgairport.com
mailto:kcostello@boonecountyky.org
mailto:sarajo.shipley@nkadd.org
mailto:alyson.jinks@ky.gov
mailto:Chad.VonGruenigen@ky.gov
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Chapter 2: Exploring the Woolper Creek Watershed 
This chapter will discuss background information on the Woolper Creek Watershed, including water 

resources, natural features, vegetation, animal abundance, human influences, and demographics. The 

Woolper Creek and its tributaries (i.e., Allen Fork, Double Lick, and Ashby’s Fork), drain 33 square miles 

to the Ohio River, are located within Boone County, Kentucky, and are the waterways of concern for this 

Watershed Plan. Much of the information presented is from the Woolper Creek Watershed 

Characterization Report (LimnoTech, 2009). GIS data was provided by Boone County Planning 

Commission and the Kentucky Geography Network.   

 

Overall the watershed can be characterized as largely forested with substantial amounts of 

development occurring in the headwaters.  Impairments in the watershed include fecal coliform, organic 

enrichment, nutrients/eutrophication, and total suspended solids. Much of these impairments can be 

explained by the development in the watershed, which adds unfiltered stormwater runoff to waterways 

and increases rates of stream erosion. 

 

Interesting geology found within the watershed dates back to when glaciers receded from the area, 

leaving deposits of limestone and granite. Native Americans occupied the Woolper Creek Watershed 

prior to European settlement, which began in the mid-1700s. From there, Boone County’s population 

remained fairly consistent until about 1950, when development began to accelerate. Many of the 

findings presented below including land use, water use, and plants and vegetation have been, and will 

continue to be, impacted by the development of the watershed unless development practices are better 

designed to be protective of natural resources. 

 

2.1 Watershed Inventory and Water Resources 

2.1.1 Watershed Boundary 

The Woolper Creek Watershed (HUC 050902030801) is located entirely within Boone County, Kentucky, 

totals 33 square miles, and is comprised of six subwatersheds (Figure 2-1). The watershed is in the 

western part of the county, which is less developed than other parts of the county, such as the 

Interstate 75/71 corridor. Although there are no city boundaries within the watershed, there are two 

census-designated places located there: Burlington, which is the county seat, and Hebron. The 

headwaters of Woolper Creek start west of the Cincinnati/Northern Kentucky International Airport 

(CVG) near Hebron, and proceed west approximately 13.9 miles until its confluence with the Ohio River.  

Approximate bounds of the watershed include Interstate 275 to the north and North Bend Road (KY-

237) to the east.  To the south, no one road serves as the boundary, but Burlington Pike (KY-18), East 

Bend Road (KY-338), Rogers Lane, and Botts Lane approximate the bounds.  The western edge of the 

watershed is the Ohio River.  
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2.1.2 Hydrology 

Aside from the Upper, Middle, and Lower Woolper Creek Subwatersheds, there are three named 

tributaries: Allen Fork, Ashby’s Fork, and Double Lick Creek.  The Allen Fork Subwatershed is in the 

southeast portion of the watershed and is highly developed.  Ashby’s Fork and Double Lick Creek 

Subwatersheds are in the middle of the watershed, are comprised of mostly undeveloped and rural 

lands, and drain from the north. There is a total of 144.7 miles of blue line streams in the Woolper Creek 

Watershed. 

 

There is one USGS gage within Woolper Creek, titled USGS 03262001 Woolper Creek at Woolper Road 

near Burlington, KY.  The gage is actually located in the Middle Woolper Creek Subwatershed at river 

mile 4.8. Data collection began in December 2000 at this gage, which monitors the flow from 24.2 

square miles, or 77%, of the watershed. Based on the Water Data Report by USGS (2013), the annual 

mean flow between Water Years 2002 and 2013 was 36.6 cubic feet per second (cfs), or 16,430 gallons 

per minute (gpm).  Ten percent of the recorded flows at this site have been less than 0.21 cfs (about 95 

gpm), whereas ten percent of the recorded flows have been greater than 67 cfs (30,100 gpm). The 

maximum peak flow recorded was 6,640 cfs on July 18, 2001, which is nearly three million gallons per 

Figure 2-1: Woolper Creek Watershed with census-designated places, unincorporated communities, and 

boundary roads 

Legend

% Populated Place

Woolper Creek Watershed
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minute. On average, March has the highest average flows (59.3 cfs), with May closely following (54.2 

cfs).  November and October, with 2.05 cfs and 2.97 cfs respectively, have the lowest average flows. 

 

Based on data from Burlington, Kentucky, July is the 

hottest month, with an average high of 86°F; January is 

the coldest month with an average high of 39°F. May is 

the wettest month, with nearly 5 inches of average 

rainfall, and approximately 42.6 inches of rain is 

averaged per year (TWC, 2014). According to the 

Kentucky Climate Center, both rainfall and temperatures have been trending upward in the Bluegrass 

Region since the 1960s. 

 

Based on data provided by the National Wetlands Inventory, there is a total of 245 acres of wetland 

within Woolper Creek (Figure 2-2).  The majority of this wetland area, or 175 acres, is considered 

freshwater pond. The remaining 70 acres is comprised of freshwater forested/shrub wetlands, 

freshwater emergent wetlands, and riverine areas; see Table 2-1 for details. The largest lake in the 

watershed is Schneider Lake, which is in the Ashby’s Fork Subwatershed.  Additionally, the Northern 

Kentucky Stream and Wetland Restoration Program (NKSWRP) created 0.2 acres of stormwater 

wetlands as part of a stream restoration project in the headwaters of the Allen Fork Subwatershed.  

 

  
Figure 2-2: Woolper Creek Watershed hydrology 

Legend

USGS Gage

Wetlands

Streams

Kentucky’s Bluegrass Region is 

trending upward for both 

rainfall and temperatures, with 

July as the hottest month.  
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Table 2-1: Summary of wetlands by subwatershed 

Subwatershed  

 Freshwater 

Emergent 

Wetland 

Freshwater 

Forested/Shrub 

Wetland 

Freshwater 

Pond 
Riverine Total 

Allen Fork 1.3 3.3 48.6 0.0 53.3 

Ashby’s Fork 0.6 0.0 28.7 0.0 29.3 

Double Lick Creek 0.0 0.0 9.7 0.0 9.7 

Lower Woolper Creek 0.0 8.1 7.1 47.9 63.2 

Middle Woolper Creek  0.2 5.5 14.0 0.4 20.0 

Upper Woolper Creek 0.9 1.7 67.4 0.0 70.0 

TOTAL (acres) 3.0 18.6 175.5 48.3 245.4 

 

2.1.3 Groundwater – Surface Water Interaction 

Groundwater yields in Woolper Creek can be estimated by the Bull Fork, Grant Lake Limestone/Fairview, 

and Kope Formations that are found within it. All three formations can yield between 100 and 500 

gallons per day (gpd) to wells in valleys or on broad ridges and valley bottoms. The Grant Lake 

Limestone/Fairview Formation may yield greater than 500 gpd, dependent on the location (Carey and 

Stickney, 2004).  Within Boone County, the 

boundary between fresh and saline water ranges 

from less than 400 feet above sea level along the 

Ohio River to 700 feet in the highlands of the 

county.  Generally, salt water is found at depths 

greater than 100 feet below the level of the 

principal valley bottoms.  High shale percentages, resulting in few karst features, in the Outer Bluegrass 

rocks indicate a low to moderate sensitivity to groundwater contamination in the Woolper Creek 

Watershed (Ray et al., 1994).  

 

There are no Kentucky Division of Water (KDOW) wellhead protection areas in the watershed; a total of 

six sinkhole areas are located within the watershed, along with one spring. The hydrogeologic sensitivity 

in the watershed ranges from low to moderate (Figure 2-3). This rating accounts for three primary 

hydrologic components: recharge, flow, and dispersion. Areas with lower sensitivity are less likely to 

have sinkholes and other depressions, use diffuse flow, and have only localized dispersion.  

 

There is potential within the 

Woolper Creek Watershed for karst 

geology, although the presence of 

shale makes that unlikely. 
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2.1.4 Flooding 

Based on Federal Emergency Management Agency (FEMA) mapping, the 100-year floodplain extends 

mainly through Lower and Middle Woolper Creek, and then continues through the Allen Fork 

Subwatershed (Figure 2-4). This area encompasses nearly 565 acres.  The 500-year floodplain increases 

in size only in the Lower Woolper Creek Subwatershed, adding approximately 28 acres to the 100-year 

flood zone.  Table 2-2 provides a summary by subwatershed. 

Table 2-2: Woolper Creek Watershed flood zones by subwatershed 

Subwatershed  
100-year floodplain 500-year floodplain 

Total Acres Percentage Total Acres Percentage 

Allen Fork 109.4 2% 109.4 2% 

Ashby’s Fork 7.3 0.2% 7.3 0.2% 

Double Lick Creek 0.0 0.0% 0.0 0.0% 

Lower Woolper Creek 313.6 20% 341.6 22% 

Middle Woolper Creek  132.7 4% 132.7 4% 

Upper Woolper Creek 2.4 0.03% 2.4 0.03% 

TOTAL 565.4 3% 593.4 3% 

Figure 2-3: Woolper Creek Watershed karst areas and sink holes 

Legend
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Known flooding issues exist in the Allen Fork and Upper 

Woolper Creek Subwatersheds (Figure 2-5). Recent 

projects to mitigate this flooding have been discussed 

by regional agencies, such as the Sanitation District of 

Northern Kentucky (SD1).  This information is discussed 

in further detail in Chapters 5 and 6. 

 

2.1.5 Regulatory Status of Waterways 

Every two years, the Clean Water Act requires KDOW to 

submit a document to Congress regarding the condition 

of the waterways.  This report includes details about 

the designated uses of waterways throughout 

Kentucky, information on what designated uses are impaired, potential pollutants of concern, possible 

sources of pollutants, and details relating to Total Maximum Daily Loads (TMDLs), which is one of the 

regulatory tools used to mitigate impaired waters.  Woolper Creek, along with its tributaries, has been 

designated by KDOW for warm water aquatic habitat (WAH), primary contact recreation (PCR), 

secondary contact recreation (SCR), domestic water supply (DWS), and fish consumption (FC) at 

applicable points of withdrawal (401 KAR 10:026).  These uses are defined below. 

Figure 2-4: Woolper Creek Watershed flood zones 

Figure 2-5: Flooding in the Allen Fork 

Subwatershed after a 2-year storm event 

Photo Credit: Lawrence Buck 
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• Warm water aquatic habitat means any surface water and associated substrate capable of 

supporting indigenous warm water aquatic life. 

• Primary contact recreation waters means those waters suitable for full body contact recreation 

during the recreation season of May 1 through October 31. 

• Secondary contact recreation waters means those waters that are suitable for partial body 

contact recreation, with minimal threat to public health due to water quality. 

• Domestic water supply means surface waters that with conventional domestic water supply 

treatment are suitable for human consumption through a public water system as defined in 401 

KAR 8:010, culinary purposes, or for use in any food or beverage processing industry; and meet 

state and federal regulations under the Safe Drinking Water Act, as amended, 42 U.S.C. 300f – 

300j.  There are no wellhead protection zones identified in the watershed.   

• Fish consumption means protecting human health regarding fish consumption. This is not a 

designated use in Kentucky water quality standards but the use is implied in 401 KAR 10:031 

Section 2 and through the human health criteria in Section 6.  

 

In addition to the designations above, KDOW has also listed Double Lick Creek as an outstanding state 

resource water (401 KAR 10:026) and reference reach stream (401 KAR 10:030). These designations are 

defined below. 

• Outstanding state resource waters means a surface water categorized by the cabinet as an 

outstanding state resource water pursuant to 401 KAR 10:001. 

• Reference reach waters 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. 

 

Specific sections of Woolper Creek, along with the Allen Fork 

tributary, have been classified on the Kentucky 303(d) List of 

Impaired Waters for biological indicators of 

nutrients/eutrophication, meaning that fair biology was 

identified in these reaches and is a result of high nutrient 

levels and excessive algae, which violates the narrative 

water quality criteria in Kentucky. Additionally, reaches are 

listed as impaired for high levels of fecal coliform (i.e. bacteria) and total suspended solids. Table 2-2 

lists each impaired section, the pollutants of concern, and suspected sources, as specified in the 

Kentucky 303(d) List of Impaired Waters (KDOW, 2012). These areas can be found in Figure 2-5 as well. 

 

 

 

 

  

Sediment, bacteria, and 

nutrients have been 

identified as impairments to 

sections of Woolper Creek 

and its tributaries. 
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Table 2-3: Stream Sections in the Woolper Creek Watershed on the 2012 Kentucky 303(d) List of Impaired 

Waters 

STREAM 

NAME  

RIVER 

MILES 

POLLUTANT CATEGORY USE SUSPECTED SOURCE(S) 

Woolper 

Creek into 

Ohio River 

2.8 to 

7.45 

Fecal Coliform Non -

Supporting 

PCR Agriculture 

Woolper 

Creek into 

Ohio River  

11.9 to 

14.0  

Fecal Coliform Non -

Supporting 

PCR Illegal Dumps or Other Inappropriate Waste 

Disposal; Urban Runoff/Storm Sewers 

Woolper 

Creek into 

Ohio River  

11.9 to 

14.0  

Cause Unknown Non -

Supporting 

WAH Illegal Dumps or Other Inappropriate Waste 

Disposal; Urban Runoff/Storm Sewers 

Woolper 

Creek into 

Ohio River  

11.9 to 

14.0  

Nutrient/Eutro

phication 

Biological 

Indicators 

Non -

Supporting 

WAH Illegal Dumps or Other Inappropriate Waste 

Disposal 

Woolper 

Creek into 

Ohio River 

11.9 to 

14.0 

Organic 

Enrichment 

(Sewage) 

Biological 

Indicators 

Non -

Supporting 

WAH Illegal Dumps or Other Inappropriate Waste 

Disposal; Urban Runoff/Storm Sewers 

`Woolper 

Creek into 

Ohio River 

11.9 to 

14.0 

Total 

Suspended 

Solids  

Non -

Supporting 

WAH Illegal Dumps or Other Inappropriate Waste 

Disposal; Impacts from Hydrostructure Flow 

Regulation/modification; Urban 

Runoff/Storm Sewers 

Allen Fork 

into Woolper 

Creek 

2.0 to 

4.6 

Nutrient/Eutro

phication 

Biological 

Indicators 

Partially 

Supporting 

WAH Animal Feeding Operations 

Allen Fork 

into Woolper 

Creek 

2.0 to 

4.6 

Sedimentation/

Siltation 

Partially 

Supporting 

WAH Habitat Modification – other than 

Hydromodification; Unspecified Urban 

Stormwater 
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2.1.6 Water Quality and Biology 

Prior to the development of this watershed plan, data relating to water quality have been collected 

within the watershed by many different agencies, including KDOW, Northern Kentucky University (NKU), 

Licking River Watershed Watch (LRWW), United States Geological Society (USGS), and Sanitation District 

No. 1 (SD1).  These data extend to as early as 1995.  The following discussion summarizes the findings 

reported in the Woolper Creek Watershed Characterization Report. 

  

Reviewing historical bacteria exceedances, E.coli and fecal coliform were common at nearly all 

monitored locations, although the number of samples was limited.  No instances of 5 samples over a 30-

day period were conducted, which prohibited a comparison of the geometric mean. Dissolved oxygen 

historically was found to not be in violation (i.e., less than 4 mg/L) the majority of the time, although 

violations were reported in Water Years 2002, 2004, and 

2005. Water Years 2002 and 2005 also documented pH 

violations (i.e., measurement in exceedance of 9 su), 

although these were also infrequent.  More recent data 

showed only one dissolved oxygen measurement to be 

in violation, which occurred in August of 2007. Upon 

reviewing past climatological data provided by the 

Figure 2-5: Woolper Creek Special Uses and Impaired Waters - Reference Table 2-3 for additional details 

regarding the impaired reaches 

Historical water quality 

samples show infrequent 

violations of pH, dissolved 

oxygen and common violations 

of E.coli and fecal coliform. 
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National Oceanic and Atmospheric Administration (NOAA), March through August 2007 had a combined 

13 inches less precipitation than normal, and the mean temperature for August 2007 was seven degrees 

above normal. These drought and low flow conditions may explain the single measurement in violation. 

 

Between 2002 and 2004, KDOW sampled macroinvertebrates at a total of 12 sites within the watershed 

to better understand stream biology. The measurements were ranked using Kentucky’s 

Macroinvertebrate Biotic Index (MBI) ratings, which presented mostly “Poor” ratings. Two locations 

established better results, Ashby’s Fork received “Excellent” while Double Lick Creek received “Fair”. 

Other biological indices included measurements of diatoms, or benthic algae sensitive to water quality 

changes, and the Kentucky Index of Biotic Integrity (KIBI-fish). Sites ranked using these parameters 

ranged from “Poor” to “Good”.  

 

2.1.7 Geomorphology 

Fluvial geomorphology is the study of how flowing water 

shapes the land, in particular, the form, composition, and 

stability of stream channels.  Streams are complex systems 

and their shape and stability is driven by the flow regime, 

vegetative and bed material resistance, slope, valley 

confinement, floodplain connectivity, and so forth.  An 

understanding of geomorphic conditions is important for 

assessing stream stability, identifying sediment sources, classifying the physical habitat conditions, and 

determining the overall health of the stream.   

 

In general, Northern Kentucky’s geomorphic setting is relatively homogenous and can be characterized 

by fast-growing vegetation with relatively dense root networks, clay soils creating cohesive stream 

banks, and shallow limestone bedrock.  This setting is disrupted when factors such as urbanization 

and/or channelization become a primary driver of the geomorphic conditions.  As explained in Chapter 

1, increased imperviousness is directly associated with urbanization, and inadequate management of 

the stormwater runoff from impervious surfaces has serious implications on biologic and geomorphic 

processes.  Many studies have illustrated that urbanization causes stream channel instability (Booth, 

1990; Simon and Downs, 1995; Trimble, 1997; Bledsoe and Watson, 2001; Chin and Gregory, 2001; Chin, 

2006; Hawley et al., 2013). Hydromodification, a term coined by the USEPA, is becoming more and more 

prevalent across the United States.  This includes channelization/channel modification, dams, and 

streambank/shoreline erosion.  Throughout the Northern Kentucky region, urban induced 

hydromodification has caused substantial streambank erosion and channel instability (Hawley et al., 

2013).   

 

More specifically, urbanization can explain differences in shape and stability between two streams in an 

otherwise similar setting.  For example, the forested reference stream in the Double Lick Creek 

Subwatershed has a similar climatic, geologic, and topographic setting as the Allen Fork Subwatershed, 

which is highly developed. Despite the relatively similar natural settings, the impacts of urbanization 

Northern Kentucky’s 

geomorphic setting includes 

shallow bedrock, fast-

growing vegetation, and 

cohesive stream banks. 
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have resulted in a stark contrast in stream form, stability, and habitat condition. This is a topic that will 

be discussed in greater detail in subsequent chapters of this Watershed Plan.   

 

2.2 Natural Features 

2.2.1 Geology and Topography 

The Woolper Creek Watershed is located within the Outer Bluegrass Physiographic Region (Ray et al., 

1994) and is underlain mainly by Ordovician-age interbedded limestone and shale of between 425 and 

500 million years old.  The Woolper Creek Watershed has rolling upland areas that are underlain by the 

Grant Lake Limestone/Fairview and Bull Fork Formations.  These formations produce broad stream 

valleys and form valley sides, and groundwater yields vary. In areas where the shale content increases, 

rates of natural erosion are higher and create steep topography.  The Kope Formation is found along the 

main stem of Woolper Creek, which has erodible shale. According to the Kentucky Geological Survey, 

this formation has poor drainage and soft shale which typically results in hillside slippage when exposed 

to the weather. (Carey and Stickney, 2004). At the confluence with the Ohio River, it is likely that glaciers 

existed some 132,000 to 300,000 years ago, which is evidenced by conglomerate rock, such as the Split 

Rock Formation (LimnoTech, 2009).  Other minor geologic formations can also be found is select 

locations (Figure 2-6). 

 

 
 

The glacial deposits that can be found in Boone County are the same as can be found along Lakes 

Superior and Huron, along with inland lakes in Michigan and Northern Indiana. Near the mouth of 
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Figure 2-6: Woolper Creek Watershed Geology and Topography 


	0 Cover
	0.5_Table of Contents
	Woolper Chapter 1 - Introduction_Final

