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1.0 Summary   

The Banklick Creek Watershed Plan Supplement and Total Maximum Daily Load (TMDL) 
Alternative Plan addresses three impaired waterbodies on the 2018/2020 303(d) list.  These 
waterbodies, Banklick Creek 0.0 to 3.5, 3.5 to 8.2 and 8.2 to 19.5, are impaired for pathogens for 
the Primary Contact Recreation (PCR) designated use (Table 2.1). This Plan includes an update 
on information reported in the approved 319(h)-funded Banklick Creek Watershed Plan (BCWP), 
and an updated implementation schedule (Appendix A) for addressing the PCR impairment. The 
implementation schedule includes projects outlined in the amended Northern Kentucky Consent 
Decree and SD1's Updated Watershed Plan for Northern Kentucky (UWSP). 

The Banklick Creek watershed is a little over 58 square miles in size and is located predominantly 
in Kenton County, KY with a portion of the western headwaters in Boone County, KY. The 
mainstem of Banklick Creek originates on the boarder of unincorporated Kenton and Boone 
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County just north of Walton and flows northward to the Licking River. This watershed is diverse 
in land use with higher density development in the lower portion and lower density residential, 
some farms and commercial properties in the upper portion. Figure 1.1 shows the watershed and 
the subwatersheds.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Figure 1.1 Banklick Creek Watershed and Subwatersheds 
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The Banklick Creek Watershed Plan (BCWP) was developed by the Banklick Creek Watershed 
Council (BWC) in 2009 through a 319(h)-funded watershed planning effort. The plan used the 
2008 Banklick Creek Watershed Characterization Report as the bases for the data analysis, 
source assessments and loading allocations.  This Characterization Report was part of a larger 
effort to produce reports for watersheds throughout SD1’s service area. The purpose of these 
reports was to describe the physical and natural features, land cover, infrastructure, waterbody 
conditions, potential pollutant sources and other features within the watersheds. The Banklick  
Creek Watershed Characterization Report provided an overview of local conditions and historical 
bacteria data from 1985-2005 and an analysis of bacteria data collected from 2006-2008. Overall, 
elevated densities of fecal coliform and E. coli were found at several locations. The Watershed 
Assessment Tool (WAT!) model within the report identified combined sewer overflows (CSOs), 
sanitary sewer overflows (SSOs), septic systems, KPDES outfalls, storm water runoff, and 
livestock as the main sources of bacteria.  

The BCWP summarized the data from the WAT model by subwatershed to better categorize the 
contributing sources and associated pollutant loads (BCWP, Chapter 5 and 6).  This analysis of 
the bacteria data pointed to more point source contribution (CSOs, SSOs) in the lower watershed 
and more non-point source contribution (septic, agriculture) in the upper watershed. Chapter 7 of 
the BCWP outlined a plan to address these sources, with the efforts of SD1 through the consent 
decree focused in the lower watershed and the BWC leading efforts for nonpoint source controls 
in the upper watershed.      

Since the development of the BCWP, there has been ongoing implementation and continued 
monitoring efforts in the watershed.  However, the data used for the BCWP is over 14 years old 
and land use has continued to change throughout the watershed.  This document  serves as an 
update to the existing watershed plan by focusing on PCR impairments, identifying potential 
pollutant sources contributing to the impairments, targeting implementation activities to address 
these sources, and serve as a TMDL alternative plan.    

A TMDL alternative plan outlines a set of actions and milestones that comprise a detailed roadmap 
to restore water quality in advance of efforts to develop a TMDL. The following chapters present 
a summary of the new bacteria data collected within the Banklick Creek watershed (Section 3.0), 
an updated analysis of sources (Section 4.0), a refined plan for implementation (Section 5.0) and 
a success monitoring program focused on the PCR impairment (Section 6.0). Annually, SD1 will 
work with the BWC to analyze and report the results of continued monitoring and implementation 
activities to KDOW to evaluate whether the plan is on track for achieving water quality standards.  
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2.0 303(d) Listed Segments for Primary Contact Recreation (PCR) 

The entire mainstem of Banklick Creek was listed on the 303(d) List of Impaired Waters for PCR 
when the watershed plan was developed and these segments remain on the current 2018/2020 
303(d) list. However, the listings were revised to pathogens as the parameter in place of fecal 
coliform, which was used in the previous listings.  These segments are included in Table 2.1 and 
Figure 2.1 below.    

Table 2.1 DOW 2018/2020 303(d) Listed Segments for PCR  

 
*401 KAR 10:031 Section 7 includes the surface water standards for PCR.  In summary, E. coli shall not exceed 130 
colonies per 100 ml as a geometric mean based on not less than five (5) samples taken during a thirty (30) day period. 
Content also shall not exceed 240 colonies per 100 ml in twenty (20) percent or more of all samples taken during a 
thirty (30) day period for Escherichia coli.  
 
According to the Consolidated Assessment and Listing Methodology: Surface Water Quality Assessment in Kentucky, 
The Integrated Report (2015), KDOW assesses non-support and partial support based on the following: 
 
A segment is listed as non-support if any of the following occur during the PCR season (May -Oct):  
(1) Two or more sets of 5 samples in 30 days have a geomean that exceeds 130 colonies/mL  
(2) 3 of 5 samples exceed 240 colonies/mL 
(3) 34-100% of 6 or more samples exceed 240 colonies/mL  
 
A segment is listed as partial support if any of the following occur during the PCR season (May -Oct):  
(1) One set of 5 samples in 30 days have a geomean that exceeds 130 colonies/mL  
(2) 20-33% of 6 or more samples exceed 240 colonies/mL  
 

Waterbody & 
Segment 

Total 
Size 

(miles) 
AU ID PCR Use 

Status* Pollutant Suspected Source(s) 

Banklick Creek 
0.0 to 3.5 3.5 KY-163 Non 

Support Pathogens Unspecified Urban Stormwater, 
Municipal Point Source Discharges 

Banklick Creek 
3.5 to 8.2 4.7 KY-164 Non 

Support Pathogens 
Agriculture, On-site Treatment 
Systems (Septic Systems and 

Similar Decentralized Systems) 

Banklick Creek 
8.2 to 19.5 11.3 KY-165 Partial 

Support Pathogens 
Agriculture, On-site Treatment 
Systems (Septic Systems and 

Similar Decentralized Systems) 
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            Figure 2.1 2018-2020 303(d) Listed Segments for PCR (Non-support (NS), Partial Support (PS)) 

3.0 Data Collection and Updated Analysis  

Since the development of the BCWP, Sanitation District No. 1 of Northern Kentucky (SD1) has 
conducted additional E. coli monitoring within the watershed.  This monitoring is conducted 
following the SD1 developed Field Monitoring and Sampling Plans (see Appendices B, C and D), 
which aligns with quality and quantity requirements used by KDOW.  This includes specific grab 
sampling procedures, proper temperature regulation and holding times, and the use of blanks and 
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duplicates for quality control.  Samples are processed at SD1’s Dry Creek lab, which is certified 
under the Kentucky Laboratory Certification Program (KLCP). 

3.1 Monitoring Sites and Events   

SD1 has established eight long-term monitoring sites within the Banklick Creek Watershed 
(Figure 3.1). All eight sites are part of SD1’s base flow characterization program and are located 
within the SD1 Central Basin (Appendix B).  Sampling events for the base flow program were 
conducted once during dry weather conditions (i.e., no precipitation in watershed 72 hours prior 
to event and prevailing dry weather conditions throughout event) during the PCR monitoring 
period in 2008, 2013 and 2017.  The use of the term “base flow” throughout this document refers 
to sampling events that are part of the base flow characterization program. 

SD1 also sampled sites BLC 1.2 and BLC 8.1 as part of the bi-weekly monitoring program 
(Appendix C) during the months of July – November 2015, April – November 2016 and April – 
June 2017.  Samples were collected every fourteen days over the course of these months. These 
samples were collected under various weather and flow conditions. 

One site (BLC 8.1) is part of SD1’s ambient monitoring network (Appendix D). This site was 
sampled multiple times between March through November on an annual basis. Sampling dates 
are established at the beginning of the season and may include samples collected under various 
weather and flow conditions. A USGS stream gage is located at this site, which provides stream 
flow data (gage height and discharge) in 15 minutes intervals.  Results from the 2021 ambient 
events are not included in this document since the season was incomplete at the time of 
development.  The 2021 ambient data will be included in future progress reports.      

SD1 conducted additional sampling events for seven of these sites in 2021.  E. coli samples were 
collected during five events within a thirty-day period (5 in 30) from July 6 to August 3, 2021.  Site 
BLC 0.3 was not included due to the backwater influence from the Licking River.   

Although some samples were collected outside of the PCR season, only results of samples 
collected during the PCR season (May 1 – October 31) are summarized in this report.  Table 3.1 
includes the number of samples collected each year during the PCR season. Refer to Appendix 
E for the results of all events, including those collected outside of the PCR season.    

 Table 3.1 Number of Samples Collected During the PCR Season by Year and Event Type 

SITE 
2008 2013 2015 2016 2017 2018 2019 2020 2021 
Base 
Flow 

Base 
Flow 

Bi-
Weekly 

Bi-
Weekly 

Base 
Flow 

Bi-
Weekly Ambient Ambient Ambient Ambient 5 in 30 

BLC 0.3 1 1 - - 1 - - - - - - 
BLC 1.2 1 1 9 13 1 4 - - - - 5 
BLC 3.9 1 1 - - 1 - - - - - 5 
BLC 8.1 1 1 9 13 1 4 6 9 9 9 5 
BLC11.6 1 1 - - 1 - - - - - 5 
BLC15.6 1 1 - - 1 - - - - - 5 
BPC 0.1 1 1 - - 1 - - - - - 5 
FWC0.1 1 1 - - 1 - - - - - 5 
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         Figure 3.1 Monitoring Locations in the Banklick Creek Watershed 
 

3.2 Monitoring Results and Analysis 

Central Basin Monitoring Cycle and 2021 Event Results  

The E. coli results collected within the PCR season of the 2008, 2013 and 2017 sample cycles 
for the eight Banklick Creek sites are included in Table 3.2 and the results of the five events in 
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2021 are included in Table 3.3.   All results exceeding the 240 colonies/mL standard are displayed 
in red font. 

Table 3.2 SD1 Base Flow Monitoring E. coli Results from 2008, 2013 and 2017 (excludes samples 
collected outside of the PCR Season) 

Site Description 
Results (cfu/100mL) 

June 2008  August 2013 June 2017 

BLC 0.3 Banklick Creek at RM 0.3 (Rt. 177) 160 48 252 

BLC 1.2 Banklick Creek at RM 1.2 (Winston Avenue 
Bridge (Ky 16)) 160 49 444 

BLC 3.9 Banklick Creek at RM 3.9 (Eaton Dr bridge) 359 74 1460 

BLC 8.1 Banklick Creek at RM 8.1 (Richardson Rd. 
bridge) 189 1462 244 

BLC11.6 Banklick Creek at RM 11.6 (Independence 
Station Rd.) 134 395 268 

BLC15.6 Banklick Creek at RM 15.6 (Maher Rd. 
bridge) 282 118 580 

BPC 0.1 Bullock Pen Creek at RM 0.1 (bridge off 
Bullock Pen Rd.) 132 325 316 

FWC 0.1 Fowler Creek at RM 0.1 (Rt. 17 bridge) 75 105 116 

 

 Table 3.3 E. coli Results from Five Events Collected within Thirty Days (5 in 30) in 2021  

Site  
Event Date and Condition  

Geomean of 5 Samples 7/6/2021 7/13/2021 7/20/2021 7/27/2021 8/3/2021 
DRY WET DRY DRY DRY 

BLC 1.2 256 5656 264 68 60 275 
BLC 3.9 328 1104 296 204 240 350 
BLC 8.1 212 1164 352 36 44 169 

BLC 11.6 116 3684 452 124 1164 489 
BLC 15.6 192 1140 640 136 68 265 
BPC 0.1 88 1460 200 164 92 208 
FWC 0.1 116 2452 180 108 168 248 
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The base flow monitoring from 2008, 2013 and 2017 show exceedances of the E. coli water quality 
standard.  However, with only one sample for each site per year it’s difficult to determine if these 
data support the current 303(d) listed segments.  The 2021 monitoring was conducted to have a 
data set to compare to the assessment and listing methodology used for the 303(d) listings.  The 
notes in Table 2.1 outline the factors that determine if a segment is non-support or partial support 
for PCR.  One of the factors for non-support (3 of 5 samples exceed 240 colonies/mL) and one of 
the factors for partial support (one set of 5 samples in 30 days have a geomean that exceeds 130 
colonies/mL) apply to this data set.  As displayed in Table 3.3 and Figure 3.2, sites BLC 1.2, BLC 
3.9 and BLC 11.6 have three of five samples exceeding the 240 colonies/mL, which indicates 
non-support.  The other sites do not meet the non-support factor but do meet the partial support 
factor with geomeans that exceed 130 colonies/mL.  This supports the current 303(d) listings 
displayed in Figure 3.1. However, site BLC 11.6 should continue to be evaluated since this data 
set indicates a possible non-support status.  All of the sites from the one wet weather event on 
July 13 show increased levels of E. coli especially compared to the dry events.   

 
Figure 3.2 E. coli Results Representing 5 Samples Collected in 30 Days (5 in 30) 
 

Bi-weekly and Ambient Monitoring Results  

The E. coli results of the bi-weekly monitoring for site BLC 1.2 are compiled in Table 3.4. The 
results of both the bi-weekly and ambient monitoring for site BLC 8.1 are compiled in Table 3.5.  
The tables include the number of samples analyzed for each weather condition (#), the average 
of those sample results (AVG) and the percent of the samples that exceeded the water quality 
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standard (%EX). The data are compiled according to weather conditions.  Samples with no 
precipitation 72 hours prior to event and prevailing dry weather conditions throughout event are 
classified as dry and all others are classified as wet. Refer to Appendix E for the results of all 
events. 

Table 3.4 Bi-weekly E. coli Results for Site BLC 1.2 - Number of Samples, Average and Percent of 
Samples Exceeding the Standard (excludes samples collected outside of the PCR Season) 

SITE CONDITION 
2015 2016 2017 

# AVG %EX # AVG %EX # AVG %EX 

BLC 
1.2 

ALL 9 2882 56% 13 2229 69% 4 4051 100% 
WET 5 4848 80% 7 3809 71% 1 504 100% 
DRY 4 426 25% 6 385 67% 3 5233 100% 

 

Table 3.5 Bi-weekly and Ambient E. coli Results for Site BLC 8.1 - Number of Samples, Average and 
Percent of Samples Exceeding the Standard (excludes samples collected outside of the PCR Season) 

SITE CONDITION 
2015 2016 2017 

# AVG %EX # AVG %EX # AVG %EX 

BLC 
8.1 

ALL 9 4291 78% 13 3087 92% 10 2882 50% 
WET 5 7501 100% 7 5291 86% 3 4992 100% 

DRY 4 278 50% 6 517 100% 7 1977 29% 

CONDITION 
2018 2019 2020 

# AVG %EX # AVG %EX # AVG %EX 

ALL 9 275 56% 9 130 11% 9 320 22% 
WET 3 480 100% 3 231 33% 1 1844 100% 

DRY 6 173 33% 6 79 0% 8 130 13% 
 

The bi-weekly and ambient monitoring events include more than six samples collected within the 
PCR season for the year.  Due to this, the percent of samples exceeding the PCR water quality 
standard can be used to evaluate possible impairments based on the factors for non-support (34-
100% of 6 or more samples exceed 240 colonies/mL) and partial support (20-33% of 6 or more 
samples exceed 240 colonies/mL). 

The results for site BLC 1.2 in Table 3.4 meet the non-support factor, which also supports the 
current 303(d) listing.  The bi-weekly events concluded in 2017 for this site. The 2021 monitoring 
events still align with the non-support status although the average and percent of samples 
exceeding the standard has decreased.   

The results for site BLC 8.1 in Table 3.5 include the bi-weekly as well as the ambient events, 
which provides a larger data set for this site.  Figure 3.3 shows a decrease in the percent 
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exceedance for 2019 and 2020.  The 2020 results show a 22% exceedance, which still aligns with 
the partial support status, however the data for this site show a trend towards improvement.   

 

 
Figure 3.3 Percent Exceedance of the Standard for Site BLC 8.1 
 

Pollutant Load Calculations  

The Banklick Creek Watershed Plan includes pollutant loads and reductions needed to achieve 
water quality standards.  However, these loads are based on modeled annual fecal coliform 
loadings from a 2004 Hydrologic Simulation Program in Fortran (HSPF) model.  Since the current 
criteria for the use are based on E. coli, updated pollutant loads and percent reductions needed 
to achieve the PCR water quality standard were calculated.  Due to the 5 in 30 event from 2021 
providing the most recent and widest coverage of data, it was used to calculate the results.  
Discharge was not collected at each of the sites, so the USGS gage data located at site BLC 8.1 
was used to estimate discharge at for each event. Additional information on the method to 
estimate discharge is included in Appendix F.  The overall results of the pollutant loads and 
reductions needed are presented in Table 3.6.   
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Table 3.6 Daily Pollutant Load Calculations and Average Percent Reductions Needed to Achieve Water Quality Standards (WQS) Based on the 
5 in 30 Event   

  

7/6/2021 (DRY)  7/13/2021 (WET)  7/20/2021 (DRY)  

Daily Load 
(cfu/day) 

Target Load 
(cfu/day) 

% Reduction 
Needed 

Daily Load 
(cfu/day) 

Target Load 
(cfu/day) 

% Reduction 
Needed 

Daily Load 
(cfu/day) 

Target Load 
(cfu/day) 

% Reduction 
Needed 

BLC 1.2 5.99E+10 5.61E+10 6.3 7.99E+12 3.39E+11 95.8 1.99E+11 1.81E+11 9.1 

BLC 3.9 6.78E+10 4.96E+10 26.8 1.38E+12 3.00E+11 78.3 1.97E+11 1.60E+11 18.9 

BLC 8.1 2.64E+10 2.99E+10 0.0 8.75E+11 1.80E+11 79.4 1.41E+11 9.61E+10 31.8 

BLC 11.6 7.18E+09 1.49E+10 0.0 1.38E+12 8.97E+10 93.5 8.99E+10 4.78E+10 46.9 

BLC 15.6 3.86E+09 4.82E+09 0.0 1.38E+11 2.91E+10 78.9 4.14E+10 1.55E+10 62.5 

BPC 0.1 4.00E+09 1.09E+10 0.0 4.01E+11 6.58E+10 83.6 2.92E+10 3.51E+10 0.0 

FWC 0.1 3.78E+09 7.82E+09 0.0 4.82E+11 4.72E+10 90.2 1.89E+10 2.51E+10 0.0 

Site  

7/27/2021 (DRY)  8/3/2021 (DRY)  Average % 
Reduction 
Needed to 

Achieve 
WQS     
(ALL)  

Average % 
Reduction 
Needed to 

Achieve 
WQS     
(DRY)  

Average % 
Reduction 
Needed to 

Achieve 
WQS     
(WET)  

Daily Load 
(cfu/day) 

Target Load 
(cfu/day) 

% Reduction 
Needed 

Daily Load 
(cfu/day) 

Target Load 
(cfu/day) 

% Reduction 
Needed 

BLC 1.2 1.86E+10 6.57E+10 0.0 8.70E+09 3.48E+10 0.0 22.2 3.8 95.8 

BLC 3.9 4.94E+10 5.81E+10 0.0 3.07E+10 3.07E+10 0.0 24.8 11.4 78.3 

BLC 8.1 5.25E+09 3.50E+10 0.0 3.39E+09 1.85E+10 0.0 22.2 8.0 79.4 

BLC 11.6 8.98E+09 1.74E+10 0.0 4.46E+10 9.20E+09 79.4 44.0 31.6 93.5 

BLC 15.6 3.20E+09 5.65E+09 0.0 8.47E+08 2.99E+09 0.0 28.3 15.6 78.9 

BPC 0.1 8.72E+09 1.28E+10 0.0 2.59E+09 6.75E+09 0.0 16.7 0.0 83.6 

FWC 0.1 4.12E+09 9.15E+09 0.0 3.39E+09 4.85E+09 0.0 18.0 0.0 90.2 
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Summary of Results  

Overall, the data collected by SD1 confirm the existing impairments in the 2018/2020 303(d) list.  
The bi-weekly, ambient and the 5 in 30 events typically show elevated E. coli levels and greater 
percent exceedances during wet weather events.  This is demonstrated with the comparisons of 
the pollutant loads and percent reductions needed for wet and dry events as well.     

The sites with larger data sets (BLC 1.2 and BLC 8.1) are showing improvement in recent years.  
Potential factors influencing these trends and sources contributing to current impairments are 
evaluated in Section 4.1.    

General summaries of the monitoring results are included for each site in Figure 3.4.  
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Figure 3.4 Summary of Monitoring Results for Sites in the Banklick Creek Watershed  

BLC 1.2 - Banklick Mainstem 
 Medium Dataset (Includes Bi-weekly 2015-2017) 
 5 in 30 event indicates non-support 
 Average and percent of samples exceeding has decreased 
 Exceedance in wet & dry weather conditions  
 Ave. Reduction Needed – 22.2% 

BLC 3.9 - Banklick Mainstem 
 Small Dataset  
 5 in 30 event indicates non-support 
 Exceedance in wet & dry weather conditions  
 Ave. Reduction Needed – 24.8% 

BPC 0.1 – Bullock Pen 
 Small Dataset  
 5 in 30 event indicates partial support 
 Exceedance in wet weather conditions  
 Ave. Reduction Needed – 16.7% 

BLC 0.3 - Banklick Mainstem 
 Exceedance in 2017 
 Heavily influenced by 

Licking River backwater. 
 Site will not be used in 

future events.  

BLC 8.1 - Banklick Mainstem 
 Largest Dataset (2008-2021)  
 Data confirms partial support 

status 
 Trend toward improvement 

with most exceedances in the 
past three years occurring in 
wet weather conditions  

 Ave. Reduction Needed -22.2% 
 

FWC 0.1 - Fowler Creek 
 Small Dataset  
 5 in 30 event indicates partial 

support  
 Exceedance in wet weather 

conditions  
 Ave. Reduction Needed – 18.0% 

BLC 11.6 - Banklick Mainstem 
 Small Dataset  
 5 in 30 event indicates non-support 
 Exceedances in wet and dry weather conditions  
 Ave. Reduction Needed – 44.0% 

BLC 15.6 - Banklick Mainstem 
 Small Dataset  
 5 in 30 event indicates partial support 
 Exceedances in wet and dry weather conditions  
 Ave. Reduction Needed – 28.3% 



 

Banklick Creek Watershed Plan Supplement and TMDL Alternative Plan                                             page 15 
 

4.0 Potential Sources of PCR Impairments and Current Efforts 

The following sub-sections provide an overview of the potential sources of the PCR impairments 
and current efforts underway to address these sources.  This information is used to develop the 
targeted implementation plan outlined in Section 5.   

4.1 Centralized Wastewater 

The majority of the watershed is served by public sanitary sewers, which is maintained by SD1 
(Figure 4.1).  However, there are still a number of individual parcels within the area that have 
septic systems or private package plants and are not connected to the centralized sanitary sewer 
system (Figure 4.2).  All of the centralized wastewater sewers within the watershed flow to the 
SD1-owned and operated Dry Creek Wastewater Treatment Plant or the Western Regional Water 
Reclamation Facility where it is treated and discharged to the Ohio River.     

The lower subwatershed includes an area that is served by combined sewers, while the other 
identified area is a separate sewer system.  Bacteria loads to the stream associated from the 
public sanitary system are partly due to combined sewer overflows (CSOs) and sanitary sewer 
overflows (SSOs) identified in Figure 4.1.  

By the year 2040, SD1 will eliminate typical-year SSOs and recapture at least 85 percent of all 
typical-year CSOs to meet the requirements of Northern Kentucky’s amended consent decree. 
This will be accomplished through a number of strategic projects specifically designed to address 
sewer overflows.  Table 4.1 displays the overflow volume at locations in the subwatersheds of 
Banklick Creek that have CSOs or SSOs.  These volumes are based on modeled data for events 
occurring in 2021, 2029 and 2040.   

Table 4.1 Modeled Overflow Volumes for CSOs and SSOs in Banklick Creek  

Sub-watershed 
2021 2029 2040 

CSO 
(MG) 

SSO 
(MG) 

CSO 
(MG) 

SSO 
(MG) 

CSO 
(MG) 

SSO 
(MG) 

Banklick (Upper MP 8.2-14.9) - 0.81 - 1.61 - 0.00 
Fowler Creek - 0.04 - 0.37 - 0.00 
Bullock Pen - 2.99 - 2.98 - 0.00 
Horse Branch - 1.06 - 0.81 - 0.00 
Banklick (Lower MP 5.3-8.2) - 2.26 - 1.94 - 0.00 
Banklick (Lower MP 0-5.3) 20.48 10.39 20.65 1.81 12.39 0.00 
CSO represents the typical year overflow volume based on modeled data 
SSO represents the 2-year 6-hour overflow volume based on modeled data  

  

  
 

One item of note is the modeled increased volumes for some subwatersheds in 2029.  Projects 
outlined in the Updated Watershed Plan at this time are conceptualized at a very broad planning 
level.  Actual projects will likely present different results based upon optimizing the infrastructure 
that is constructed.  The results of these projects that are constructed prior to 2029 will produce 
results that are compliant with the Amended Consent Decree.  Also of note is that flow predictions 
in the model are very high level and actual flows will vary depending on the development that may 
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occur. SD1’s ongoing system calibration will likely alter the overflow volumes presented.  Based 
on developing information, new projects may be constructed in lieu of the projects defined in the 
Updated Watershed Plan, but only after approval from regulatory agencies.  Updated information 
related to planned and constructed projects as well as updated modeling predictions will be 
provided in the annual progress report for this TMDL Alternative.   

 
            Figure 4.1 Centralized Wastewater and Locations of CSOs and SSOs  
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Additionally, as part of ongoing Capacity, Management, Operations and Maintenance (CMOM) 
efforts, SD1 continues to address sanitary issues on a prioritized basis throughout the Northern 
Kentucky region.  Annually, SD1 implements a program to systematically repair and replace aging 
and damaged sanitary sewer infrastructure, perform capacity upgrades to the existing systems 
and develop plans for new systems.  This information will be reviewed and used to continue to 
target future water quality improvement activities within the watershed.   

4.2 Onsite Wastewater 

Some residences are served by onsite wastewater systems, especially those properties located 
in the upper portion of the watershed that is outside of the sanitary sewer service area.  Most 
locations have septic systems with a few served by KPDES permitted units that discharge directly 
to a receiving stream. Table 4.2 provides an estimated number of parcels served by septic 
systems in each subwatershed and the number of individual permitted units.  Figure 4.2 includes 
the locations of the parcels and units.  The estimation of parcels with septic systems is based on 
data from the Kenton County Property Valuation Administration (PVA) overlayed with SD1 
sanitary account data.  These are general estimates and will be reviewed and revised as updated 
information is available.    

Table 4.2 Potential Septic Systems and KPDES Permitted Units in Banklick Creek  

Subwatershed Estimated Total 
Potential Septic KPDES Permitted Units 

Banklick Upper (MP 14.9-19.2) 270 1 – Individual Home 
Wolf Pen Branch 200 1 – Individual Home 

Brushy Fork 290 - 

Fowler Creek 660 
3 – Individual Homes 

1 – 30 Home Subdivision 
1 – 8 Unit Apartment 

Banklick Upper (MP 8.2-14.9) 180 - 
Banklick Lower (MP 5.3-8.2) 130 - 

Bullock Pen Creek 60 1 – Individual Home 
Holds Branch 40 - 
Horse Branch 30 - 

Banklick Lower (MP 0-5.3) 60 - 
 

Since 1982, the Northern Kentucky Health Department (NKHD) has reviewed and permitted 
septic systems for residents in the Northern Kentucky Area.  NKHD also inspects existing septic 
systems and works with homeowners to maintain and repair failing systems.  On average NKHD 
estimates that about 10% of the septic systems are failing due to needed repairs and lack of 
maintenance.  
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            Figure 4.2 Potential Septic System Locations and KPDES Permitted Units  
 

Over the years, NKHD has also identified areas served by septic systems that do not have the 
proper conditions (soils, adequate leach field areas, etc.) to support a traditional septic system 
design.  There are currently areas within the watershed that NKHD has identified as hotspots.  
These are included in table 4.3.  Additional locations may be identified through future inspections. 
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Section 5.0 includes more detailed information on hotspots that contain clusters of homes that 
are better candidates for centralized sewers and implementation strategies to address these 
areas.   

Table 4.3 Septic Systems Hotspots in Banklick Creek  

Subwatershed Hotspot Location 

Brushy Fork Clustered locations on Peach Dr., Alvin Dr., and Apple/Cherry Dr.   

Fowler Creek 

Clustered locations on Walnut Hall Dr., Roselawn/Sidney Dr.,      
Maple Tree/Bluegrass Dr.                                                                                    

Locations along Don Victor Dr., Oliver Rd., Sugar Camp Rd., Senour 
Rd. and Taylor Mill Rd.  

Banklick Upper (MP 8.2-14.9) Locations along Richardson Rd. and Weaver Rd.   
Banklick Lower (MP 5.3-8.2) Locations along Sugar Camp Rd., Senour Rd. and Taylor Mill Rd. 

Bullock Pen Creek Locations along Richardson Rd. and Weaver Rd.   
Holds Branch Locations along Taylor Mill Rd. 

 

4.3 Municipal Separate Storm Sewer Systems (MS4)  

The majority of the Banklick Creek watershed is designated as a Phase II Municipal Separate 
Storm Sewer System (MS4) area.  The City of Florence and the City of Covington manage the 
MS4 program within their city boundaries and SD1 manages the program in the surrounding area 
(Figure 4.3).  As part of the MS4 program, Florence, Covington and SD1 must implement 
programs to inspect storm sewer outfalls for the presence of illicit discharges. 

If illicit discharges are identified the MS4 permit requires the permittee to implement plans to 
identify the source and eliminate the discharge.  Example illicit discharges related to wastewater 
management systems include issues such as broken laterals, illegal connections of sanitary 
laterals to the storm system or failing septic systems entering the storm system.  All of these can 
be sources of E. coli to surrounding streams.   

Through the illicit discharge investigation process, SD1 has identified 77 wastewater related 
discharges within the SD1 MS4 area in the watershed since 2009.  Thirty-one of these were 
discharges to the MS4, that were eliminated through the illicit discharge enforcement process, 36 
were surface discharges turned over to the NKHD for enforcement, 7 were direct discharges to 
streams turned over to DOW and 3 were surface discharges associated with broken laterals and 
addressed by SD1’s Collection Systems Department.  As shown in the Figure 4.3, some of these 
are within the current Covington MS4 area.  Until March 2021, SD1 was responsible for 
implementing the MS4 program for the city and these illicit discharges were eliminated prior to 
that date.   

It is not likely that illicit discharges are a main source of the water quality impairments in the 
Banklick Creek, however through the continued implementation of the illicit discharge detection 
and elimination (IDDE) program, all detected and eliminated discharges will be reported and used 
to target future implementation and success monitoring. 
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            Figure 4.3 MS4 Areas and Illicit Discharge Investigations Associated with Wastewater 
 

4.4 Agriculture   

The majority of active agricultural land use is in the upper portion of the watershed (Figure 4.4).   
The estimated acres and percentages of agricultural land use in Table 4.4 are based on land use 
information from the Planning and Development Services of Kenton County and PVA data from 
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Boone County.  These are estimates based on the classification of the property and do not 
necessarily indicate that active agriculture practices are occurring on the property.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

Figure 4.4 Agriculture Landuse within Banklick Creek Watershed  
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Table 4.4 Agriculture Landuse Acreage and Percent within Banklick Creek  

Subwatershed Agriculture Landuse (acres) % Subwatershed in Agriculture 
Landuse 

Banklick Upper (MP 14.9-19.2) 1839.2 53% 
Wolf Pen Branch 1094.6 39% 

Brushy Fork 618.9 19% 
Fowler Creek 759.8 15% 

Banklick Upper (MP 8.2-14.9) 713.1 16% 
Banklick Lower (MP 5.3-8.2) 198.6 6% 

Bullock Pen Creek 117 2% 
Holds Branch 32.5 2% 
Horse Branch - - 

Banklick Lower (MP 0-5.3) - - 
 

4.5 Wildlife and Pets  

With the concentration of residential development throughout the watershed as well as some 
larger tracts of woodland areas, it’s likely that pet waste and wildlife may be other contributors to 
the PCR impairments. Continued education about proper pet waste disposal will be helpful 
throughout the watershed.  

5.0 Implementation to Address Sources of PCR Impairments 

The Banklick Creek Watershed Plan (BCWP) divided the watershed into two implementation 
areas (Figure 5.1).  The lower portion of the watershed was identified as the SD1 target area, due 
to the concentration of SSOs, CSOs and planned remediation measures through the consent 
decree.  The upper portion was identified as the Focus Area for nonpoint source implementation 
measures.  Since that time, the BWC received approval from DOW to target 319(h)-funded 
implementation in the lower portion of the watershed as well.  

As outlined in Section 4, the likely primary sources for the PCR impairments are SSOs/CSOs and 
failing septic systems, with some potential agricultural sources in the upper portion of the 
watershed.  Based on the location of these sources, the BCWP approach to target sources in the 
lower and upper watersheds still applies to the PCR impairments.    

The following subsections provide greater detail on the planned implementation associated with 
the SSOs/CSOs in the lower watershed and septic systems in the upper watershed.  Appendix A 
organizes the implementation strategies within these areas.   
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            Figure 5.1 Upper and Lower Implementation Areas and Subwatersheds   
 

5.1 Implementation to Address CSOs and SSOs  

To meet the requirements of the amended consent decree, at least 85 percent of the three typical-
year CSOs discharging to Banklick Creek (Figure 4.1) will be recaptured by 2040.  Although the 
reduction of these typical-year CSOs will help to improve the water quality, with the location of 
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the CSOs clustered at the mouth of Banklick Creek, the impacts will be confined to the very lower 
portion of the PCR impaired segment Banklick Creek 0.0 - 3.5. Due to the location throughout 
multiple subwatersheds, SSOs are likely a larger source contributing to the PCR impairments for 
impaired segments Banklick Creek 0.0 - 3.5 and 3.5 - 8.2 as well as portions of Banklick Creek 
8.2 - 19.5.  Due to this, the implementation outlined in this plan is focused on the SSO elimination 
identified in the amended consent decree and the projects outlined in Updated Watershed Plan.  
The following is an overview of the currently proposed projects.   

2022-2029 
The Lakeview Equalization (EQ) Tank project includes an 8.6 million gallon above ground tank to 
store flows in excess of the downstream Lakeview PS capacity. EQ tanks are designed to provide 
additional storage during wet weather events, and slowly release the flow back into the sanitary 
system when capacity is available.  The tank will be located on SD1 maintenance yard property 
adjacent to I-275 and Madison Pike and is sized to accommodate additional flow from storage 
and conveyance projects upstream to be completed by 2040 (see Section 6.2.2 of the UWSP).  
The model predicts that seven SSOs will be reduced or eliminated through these improvements 
(Figure 5.2).  

The W6 Pump Station project will divert flow from the southwestern portion of the Lakeview 
service area to the Western Regional collection system through a 5 mgd pump station and a new 
18-inch force main. The model predicts that five SSOs will be reduced or eliminated through these 
improvements (Figure 5.2).  Note, the alignment of the force main shown in Figure 5.2 has since 
been revised to run along state route KY 536, which is slightly north of alignment shown along 
Maher Rd. in the figure.  This update will be reflected in future progress reports.  
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Figure 5.2 Updated Watershed Plan– Proposed Improvements by 2029 

2029-2034 
The Lakeview 2034 project builds upon the previous improvements and includes three proposed 
EQ facilities, PS storage, and a portion of the ultimate conveyance improvements with the 
remaining improvements constructed by 2040 (see Section 7.2.3 of the UWSP). The model 
predicts that 20 SSOs will be reduced or eliminated through these improvements (Figure 5.3).  
The Western Regional 2034 project includes the remaining W6 improvements (EQ tank at the PS 
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and conveyance upstream) and additional local conveyance (see Section 7.2.6 of the UWSP). 
The model predicts that 6 SSOs will be reduced or eliminated through these improvements 
(Figure 5.3).   
The Banklick SSOs project includes a 2.6 mgd surface-storage tank and conveyance 
improvements (see Section 7.2.8 of the UWSP). The model predicts that three SSOs will be 
reduced or eliminated through these improvements (Figure 5.3).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Figure 5.3 Updated Watershed Plan– Proposed Improvements by 2034 



 

Banklick Creek Watershed Plan Supplement and TMDL Alternative Plan                                             page 27 
 

2034-2040 
The Lakeview 2040 project addresses the remaining SSOs in the sewershed with conveyance 
improvements and by fully utilizing the EQ facilities constructed in 2029 and 2034 (see Section 
8.2.2 of the UWSP). The model predicts that 30 SSOs will be reduced or eliminated through these 
improvements (Figure 5.4).   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.4 Updated Watershed Plan– Proposed Improvements by 2040 
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Based on developing information, new projects may be constructed in lieu of the projects defined 
in the plan and summarized above, but only after approval from regulatory agencies.  Updated 
information related to planned and constructed projects as well as updated modeling predictions 
will be submitted to KDOW for review.  Upon completion of the projects by 2040, SD1 will eliminate 
typical-year SSOs to meet the requirements of Northern Kentucky’s amended consent decree. 

Appendix A includes tables outlining the SSO elimination efforts as well as other proposed 
bacteria reduction activities recommended for each subwatershed.   

5.2 Implementation to Address Failing Septic Systems    

The Banklick Watershed Council (BWC) established their septic assistance program in 2012.  
Since that time, they have provided $78,000 in 319(h) funds to homeowners to address septic 
system issues in the Fowler Creek, Brushy Fork and Banklick Upper MP 14.9-19.5 
subwatersheds.  Implementation has included 13 repairs, two pump outs as part of the repairs 
and 1 replacements.  The BWC plans to secure additional 319(h) funding in the future to continue 
septic system improvement projects throughout the watershed in areas that support functioning 
systems.      

As noted in Section 4.2 and Table 4.3, the Brushy Fork and Fowler Creek subwatersheds have 
failing septic systems in 6 clustered areas where traditional septic systems are not viable options 
for many homes. This is due to soil type, lot size or a combination of factors.  Figure 5.5 identifies 
these areas and the number of homes served by septic systems. 

The BWC, NKHD and SD1 worked with the City of Independence and Kenton County to review 
and prioritize these areas for sewer extension projects funded through the American Rescue Plan 
Act (ARPA).  The Peach Dr., Walnut Hall, Alvin Dr., and Maple Tree/ Bluegrass Dr. areas were 
selected.  Current efforts include surveying the residents to determine interest in sanitary sewers, 
securing ARPA funding and finalizing sewer extension designs with the goal of completing 
sanitary sewer connections and septic decommissions by December 2026.  If additional funding 
and opportunities become available in the future, the partners will work to address other septic 
hotspot clusters.   

The KPDES permitted package treatment plant serving a 30-home subdivision in the southern 
portion of the Fowler Creek watershed (Table 4.2, Figure 4.2) is planned for removal by late 2026.   

 



 

Banklick Creek Watershed Plan Supplement and TMDL Alternative Plan                                             page 29 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Figure 5.5 Septic Hotspot Clusters within Brushy Fork and Fowler Creek Subwatersheds  

6.0 Success Monitoring and Reporting   

All activities identified in the Appendix A tables for each subwatershed will be tracked annually 
and submitted to KDOW.  SD1 is in the process of updating the monitoring approach within the 
region.  As a result, four established sites including BLC 3.9, BLC 8.1, BLC 15.6 and BPC 0.1 will 
be part of the monitoring program.   All four sites were sampled ten times from April through 
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October in 2022.  Beginning in 2023, Site BLC 8.1 will be sampled 10 times every year.  Sites 
BLC 3.9, BLC 15.6 and BPC 0.1 will be sampled 10 times every four years, with the next planned 
year in 2026 unless a more effective monitoring strategy is identified.  Each year, SD1 will analyze 
and report the results of these events to KDOW.  These results will serve as a screening tool for 
in-stream water quality improvements.   

SD1 will review the results following each sample year with KDOW and periodically evaluate 
whether the plan is on track for achieving water quality standards.  As projects are implemented 
and the results show a trend towards improvement, SD1 will coordinate with KDOW to determine 
the appropriate monitoring plan for determining attainment of water quality standards.     
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Figure 6.X Monitoring Sites for 2022 and Future Cycles  
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7.0 Appendices   

 

 

 

 

 

 

 

 

 

 


