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1.0 Executive Summary 
In an effort to clearly define the impacts of the proposed floodplain on the unincorporated 
portions of Bullitt County, Kentucky and to make recommendations for future courses of action 
for the Bullitt County Fiscal Court, Qk4 performed the following tasks: 
 

• Determined the differences between the existing floodplain and the proposed floodplain. 
• Determined the number of property and structures, either added into or removed from the 

floodplain. 
• Created maps clearly showing the impacts of the floodplain revisions on the county. 
• Acquired and reviewed the model and support data utilized to create the revised 

floodplain. 
• Evaluated potential mitigation alternatives. 
• Created a report detailing all findings and recommendations. 

 
The analysis of the impacts of the proposed floodplain and the data utilized to create the 
floodplain provide: 
 

• 763 Unincorporated Properties (2,040 Properties Countywide) added into the revised 
floodplain. 

• 157 Unincorporated Properties (240 Properties Countywide) removed from the 
floodplain. 

• 252 Structures located in the unincorporated areas added into the revised floodplain. 
• 163 Structures located in the unincorporated areas removed from the floodplain. 
• Analysis utilized to create the floodplain revisions appears to be in accordance with 

requirements and standards approved by FEMA and KDOW. 
• There were no major errors or omissions found within the data utilized to create the 

models for analysis and creation of the floodplain revisions. 
 
There are four options that the county has with respect to response to the floodplain revisions: 
 

1) appeal the results of the study and maps;  
2) apply programmatic mitigation alternatives to reduce the financial impacts of the 

revisions; 
3) make structural mitigation improvements to reduce flooding and the floodplain; or  
4) no response.   

 
Based on all of the elements of the investigation, Qk4 recommends that the county proceed with 
programmatic mitigation alternatives, including completing the application for countywide 
inclusion in the Community Rating System (CRS) and evaluation of additional ordinances with 
respect to development in the floodplain.  Our recommendation includes joining the partnership 
with the City of Shepherdsville and Fort Knox to evaluate potential storage along the 
downstream section of the Salt River within the boundary of Fort Knox.   
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The need for the county to evaluate structural mitigation alternatives, such as flood levees, walls 
or regional storage basins on other watersheds throughout the county based on the findings of the 
floodplain revisions is low.  We recommend these efforts be performed on an as needed basis, 
concentrating on areas that currently have issues with flooding of multiple properties and 
structures. 
 
Due to the excessive costs required to perform a reanalysis of the floodplain and the low 
probability of a successful appeal of the revisions, we do not recommend any additional 
investigation into the hydrology or hydraulic models or any appeal of the flood study or flood 
maps. 
 
Attachments to this report include a digital CD containing the following information: 
 

• PDF of Overall County Impacts Map 
• PDF of Zoomed (4,000 scale) 

Impacts Maps w/ Index 
• PDF of the Brochure of General 

Information for the Residents 
• Excel Spreadsheet of the Properties 

and Structures Added into the 
Revised Floodplain 

• KML digital files of the Areas added 
to the floodplain and the proposed 
revised floodplain (Can be uploaded 
and viewed in Google Earth) 

 
 

• ARCGIS Shapefiles 
o Floodplain Increase 
o Floodplain Decrease 
o Unincorporated Properties 

Added to Floodplain 
o Unincorporated Properties 

Removed from Floodplain 
o Unincorporated Structures 

Impacted by Proposed 
Floodplain Changes 

• PDF’s of the Revised Flood 
Insurance Study (FIS) 

• PDF’s of the Revised Flood 
Insurance Rate Maps (FIRMs) 
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2.0 Background 
The Federal Emergency Management Agency (FEMA) initiates flood insurance studies and 
restudies of flood hazards in over 20,000 communities across the U.S. every year.  These studies 
are used for the creation and revisions of community flood hazard maps or Flood Insurance Rate 
Maps (FIRM).  The FIRMs are a vital tool of the National Flood Insurance Program (NFIP) and 
present flood risk information that must be accurate and up to date to ensure that they provide a 
sound basis for floodplain management and insurance rating.  As part of this ongoing effort, 
FEMA teamed with the Kentucky Division of Water (KDOW) to provide updated flood studies 
and maps more accurately reflecting the flood risk for numerous communities throughout the 
state.  The flood insurance study and FIRM’s for Bullitt County had not been updated since 2004 
and the hydrologic and hydraulic analysis that they were based on was completed in 1999.  Since 
the information and analysis being utilized to set flood insurance rates for the county was over 10 
years old, Bullitt County was selected by FEMA and KDOW for an updated study with map 
revisions. 

Stantec Consulting Services was contracted to update the existing hydrologic and hydraulic 
detailed models on many streams within the county, as well as to expand the detailed models to 
include additional upstream reaches of these streams and to include additional streams in the 
analysis to more accurately reflect current flood risk for the entire county.  These models were 
updated with current survey information for certain areas and with more accurate geospatial data 
for build-out and terrain than what was analyzed in the previous study.  Stantec completed their 
analysis for Bullitt County in January 2011and submitted their revised flood insurance study and 
maps with updated floodplain and floodway limits near the end of the year in 2013.  The revised 
maps propose additional areas to be included in the floodplain throughout the county, as well as, 
areas that will be removed from the existing floodplain.   

2.1 Purpose 

In an effort to clearly determine the impacts of the proposed revisions to the flood maps for the 
county, Bullitt County Fiscal Court contracted with Qk4, Incorporated. Qk4 has been tasked to 
clearly define the impacts of the map revisions on the unincorporated areas of Bullitt County, 
Kentucky and to provide recommendations for potential future courses of action by the county, 
such as appealing the proposed map revisions or potential mitigation measures.   

2.2 Methodology 

Qk4 acquired the hydrologic and hydraulic models from KDOW, as well as the flood insurance 
study and proposed flood maps for this analysis.  In ArcGIS software, Qk4 created an overlay of 
the proposed floodplain on top of the existing floodplain to create shapefiles (or polygons) where 
the floodplain was expanding into new areas and shapefiles where the floodplain was being 
removed.  These shapefiles were then analyzed with aerial photography of the county and 
property information acquired from the Bullitt County PVA office for their impact on properties 
as well as structures, such as homes, commercial buildings, garages and barns. A map of the 
impacts on the county can be seen in Figure 1 on the following page.  
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Since flood insurance rates are based on an assessed risk of flooding for any given property, it is 
important to define some of the factors that set that risk.  The baseline factor that would 
determine if any given property is required to purchase flood insurance to meet the requirements 
for any federally backed mortgage or loan is whether or not any portion of the property is 
touching the floodplain.  Additional factors that are utilized in the insurance rate determination 
are whether primary or accessory structures within the property are mapped into the floodplain 
along with the value of the properties.  This analysis did not evaluate current or potential 
insurance rates or property values and only focused on the impacts to the unincorporated portions 
of the county, with respect to the number of properties that would be forced to obtain insurance 
due to being mapped into the floodplain in the revised maps and/or those that would have higher 
rates due to the structures being mapped into the floodplain, as well. 

 

 

 
Figure 1: Bullitt County Floodplain Impacts 
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3.0 Property Impacts of the Proposed FIRM Revisions 
Based on the analysis of the proposed floodplain overlay of the existing floodplain and the 
property data acquired from the county, there were 2,040 properties proposed to be added to the 
floodplain and 240 properties removed from the floodplain countywide.  These numbers include 
all the incorporated areas with property impacts and a more detailed breakdown of the results can 
be found in Table 1, below.   

Community Number of 
Properties 
Added to 

Floodplain 

Number of 
Properties  

Removed from the 
Floodplain 

Net Property Impact 
on the Community 

Unincorporated 
Areas 

763 157 606 

Shepherdsville 1,225 22 1,203 

Mount 
Washington 

32 0 32 

Hillview 17 0 17 

Lebanon 
Junction 

3 56 -53 

Hebron Estates 0 4 -4 

Fox Chase 0 1 -1 

TOTAL 2,040 240 1,800 

 
 

Since the focus of this study is on the unincorporated areas within Bullitt County, more detailed 
breakdowns of the property types and magistrate districts were performed for the unincorporated 
portions only.  The property type and magistrate district information is available from the PVA 
data provided by the county.  Through reviewing tax records for the properties, it can be 

Table 1: Countywide Property Impacts of the Proposed Floodplain Revisions 
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determined if the properties are residential, commercial, farm or tax-exempt.  The breakdown of 
the property types of the unincorporated properties can be found in the table 2, below. 

Property 
Type 

Number Added 
to Floodplain 

Number Removed 
from Floodplain 

Residential 614 120 

Commercial 17 11 

Farm 108 15 

Tax Exempt 24 11 

TOTAL 763 157 

 
 
 

A breakdown of the unincorporated property impacts by magistrate district can be found in Table 
3, below. 

Magistrate 
District 

Number Added 
to Floodplain 

Number Removed 
from Floodplain 

1 294 45 

2 105 18 

3 56 3 

4 308 91 

TOTAL 763 157 

 
  

Table 2: Breakdown of Property Type – Unincorporated Property Impacts of 
Proposed Floodplain Revisions 

Table 3: Breakdown by Magistrate District – Unincorporated Property Impacts of 
Proposed Floodplain Revisions 
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Included as an attachment to this report is a spreadsheet, in Excel format, that presents detailed 
information for the unincorporated properties that are proposed to be added into the floodplain 
with the recent revisions.  The detailed information includes physical site addresses, with owner 
name, mailing address, deed number and additional information that are typically found within 
county PVA records.   Also included as an attachment to this report, are ArcGIS shapefiles of the 
proposed areas and individual properties to be added to the floodplain and removed from the 
floodplain with a KML file that can be uploaded into Google Earth, overlaying the proposed 
revisions to the floodplain on top of aerial photography.   

A Floodway represents the channel of a river or stream and the adjacent land areas that must be 
preserved in order to discharge the base flood without increasing the water surface elevation 
more than a designated height. Communities must regulate development in these floodways to 
ensure that there are no increases in upstream flooding or decreases in available floodway area. 
In addition to the floodplain impacts, the proposed floodway which is regulated to prevent any 
fill or development within limits of the dedicated floodway has been expanded.  The floodway 
for the Salt River has been extended from Shepherdsville city limits up to the county line and 
Pennsylvania Run has a new floodway established for the entire portion of the stream within the 
county boundary.  Please refer to the countywide map attached to this report for information on 
the impacts of the floodplain. 
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4.0 Structural Impacts of the Proposed FIRM Revisions 
The structural impacts of the proposed map revisions are not as substantial as the property 
impacts; however they can still result in more expensive insurance requirements for a handful of 
the county residents.  In order to determine which structures were impacted by the map revisions, 
aerial photography was overlayed with the proposed floodplain revisions and countywide review 
of the unincorporated areas provided the counts where the floodplain overlapped any portion of 
an existing structure.  Those structures where then analyzed further to determine if they were 
located on residential or commercial property and whether the structure was a primary structure 
or an accessory structure.  These elements are considered in the insurance rate determination 
process.  The majority of these structures that are added into the proposed floodplain are located 
on the Salt River in the unincorporated area around the City of Shepherdsville on Long Lick 
Creek near the confluence with the Salt River and on Blue Lick Creek.  There are 57 primary 
structures added in the Salt River floodplain, 25 primary structures added in the Long Lick Creek 
floodplain and 35 primary structures added in the Blue Lick Creek floodplain.  Those three areas 
account for more than 2/3’s of the primary structures being added into the revised floodplain and 
should be the focus of future actions.   A detailed breakdown of the count of unincorporated 
structures by structure type that are impacted by the proposed floodplain revisions can be found 
in Table 4, below.   

Structure 
Type 

Number Added 
to Floodplain 

Number Removed 
from Floodplain 

Residential 
Building 

175 126 

Commercial 
Building 

1 6 

Accessory 
Structure 
(Garage, 
Barn, Etc.) 

76 31 

TOTAL 252 163 

  Table 4: Breakdown by Type – Unincorporated Structural Impacts of  
Proposed Floodplain Revisions 
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5.0 Insurance Implications of the Impacts 

The National Flood Insurance Program (NFIP) was created by the National Flood Insurance Act 
of 1968. The program allows property owners in participating communities to purchase 
insurance from the government against losses from flooding.  There are currently approximately 
five and a half million property owners nationwide participating in the NFIP.  When the program 
began in 1968, there were few private insurers willing to cover floods due to the associated risks. 
The NFIP is currently over twenty billion dollars in debt and federal tax dollars are being utilized 
to make up for that shortfall.  In an effort to fund the NFIP, congress approved the Biggert-
Waters Flood Insurance Reform Act of 2012.  

5.1 Biggert-Waters Flood Insurance Reform Act of 2012 

The Biggert-Waters Flood Insurance Reform Act of 2012 was designed to allow premiums to 
rise over time to reflect the true risk of living in high-flood areas and eliminating subsidized or 
“grandfathered” rates.  The law ordered FEMA to stop subsidizing flood insurance for second 
homes and businesses, and for properties that had sustained flood damage multiple times. These 
changers were to occur gradually over the course of five years. FEMA was also instructed to do a 
study on the affordability of this process, a study which it has failed to complete.  Due to the 
financial burden and backlash this law was placing on property owners across the nation, 
congress approved the Homeowner Flood Insurance Affordability Act of 2014. 

5.2 Homeowner Flood Insurance Affordability Act of 2014 

The Homeowner Flood Insurance Affordability Act of 2014 is a bill that repels and modifies 
portions of the Biggert-Waters Flood Insurance Reform Act of 2012.  The new regulations 
mandate that subsidized rates can be issued and renewed for the primary residences in high-risk 
areas and the subsidized rates are not eliminated if property ownership is transferred.  For the 
non-primary residential properties, the benefits of the 2014 bill are not as good.  The rates will 
still be increased to reflect actual risk of flooding for non-primary residences (rentals), 
businesses and properties with multiple flood claims.  Other provisions of the law include raises 
in the maximum deductible limits to help premium costs lower, adding surcharges to all policies 
to help offset the subsidized policies and issuing refunds to policies that were mandated premium 
increases with the Biggert-Waters Act of 2012 and a return to subsidized rates with the 2014 Act.   

5.3 Implications on the County  

The proposed floodplain revisions for the county will require several residents to purchase new 
flood insurance policies for their property.  Any federally backed mortgage or loan requires flood 
insurance for properties that are located within the floodplain on an effective FIRM.  Therefore, 
as the floodplain revisions become effective any of the 2,040 properties countywide that have 
federally back mortgages or loans will be required to purchase insurance and for the 252 in the 
unincorporated areas that have structures that will be mapped into the revised floodplain the 
insurance will be more costly.   
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Due to recent flood insurance reform federal litigation there is a potential cost savings for 
primary residence property owners if they purchase their insurance policies prior to the maps 
effective date.  The properties that are currently in low risk zones located outside the floodplain 
are eligible for cheaper rates.  The policies that are in place for the properties that are mapped 
into the revised floodplain will be considered grandfathered into the lower rates when the new 
maps become effective and will not be subject to higher rates at this time due to the revised 
floodplain.  Therefore, a primary residence property owner purchasing an insurance policy now 
could save thousands of dollars per resident in the long run.   

 
6.0 Review of Hydrology and Hydraulic Models 
HEC-RAS hydraulic models were acquired from KDOW and a meeting was held with the 
engineering consultant, Stantec, responsible for the modeling analysis that the revised flood 
maps and flood insurance study are based off of.  The purpose of the meeting was to discuss the 
model creation and issues encountered during model development.  From this discussion, we 
identified the most crucial data that should be reviewed while considering the best course of 
action for the County. 

6.1 Preliminary Discussions with the Modelers 

The findings from this preliminary meeting with Stantec included that there were two detailed 
study models for the county, Salt River and Pennsylvania Run.  There were also six limited 
detailed study models for the county, including, Bethel Branch, Brier Creek, Cedar Creek, 
Floyds Fork, Sportsmans Run and Wells Run.  The detailed studies included detailed cross-
sections of the channel and updated the models based on current development conditions with 
increases in impervious areas from the development since 1999.  These models also utilized 
USGS gage data, with statistical analysis on over 70 years of data.  The gage data analysis was 
utilized to set the water surface elevation and flow rates for the 100 year floodplain and allowed 
the modeling team to neglect the downstream conditions in Fort Knox, which were 
approximated.  The gage data also accounts for Taylorsville Lake and the Ohio River impacts 
within the data analysis.  The limited detailed studies utilized 5’ contour data provided from 
LOJIC, and utilized regression equations, in accordance with standard guidelines that are 
recommended by FEMA for nationwide analysis.   

6.2 New Areas Studied 

Additional areas in Bullitt County, Kentucky that the revised modeling included in the new 
studies contributed to several of the properties that were added into the floodplain.  These areas 
were areas where there has always been a defined stream, however in the previous studies the 
analysis did not extend this far upstream into the reaches.  With the proposed revisions there are 
more stream limits added into the floodplain to more accurately reflect flooding risk throughout 
the county.  A detailed breakdown of the additional limits that were added to the detailed 
analysis can be found in table 5, on the following page. 
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Flooding 
Source 

Limits of New Detailed of Limited Detailed 
Study  

(Area Added to the Floodplain) 

Bethel Branch From 1,500 feet upstream of confluence with 
Floyds Fork to 1,400 feet upstream of Bethel 
Church Road (19 Properties Added) 

Brier Creek From CSX Railroad to 1.0 miles upstream of 
Bearcamp Road (24 Properties and 39 Structures 
Added) 

Cedar Creek From approx. 220 feet upstream of confluence 
with Floyds Fork to Thixton Lane (35 Properties 
Added) 

Floyds Fork From the confluence with Brooks Run to the 
county boundary line (17 Properties Added) 

Pennsylvania 
Run 

From the confluence with Cedar Creek to the 
county boundary line (3 Properties Added) 

Sportsman Run From approximately 840 feet upstream of the 
confluence with Floyds Fork to approximately 
1.8 miles upstream of Bardstown Road (19 
Properties Added) 

Wells Run From approx. 1,260 feet upstream of the 
confluence with Floyds Fork to approx. 0.7 miles 
upstream of the confluence with Wells Run 
Tributary (20 Properties Added) 

 

 

After review of the models and assumptions, it appears that Stantec used the most current and 
accurate information readily available for the portions of the county not including Fort Knox, 
however this area is neglected due to the stream gage that is used to determine the water surface 
elevation and stream flow rates for the 100 year flood event is located upstream of Fort Knox.  
The methods utilized to create the models and the assumptions utilized within the models are in 
accordance with the requirements and standards for hydraulic analysis as approved by FEMA 
and KDOW and as utilized across the US.     

Table 5: Additional Areas Added to the Detailed Study 
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7.0 Potential Courses of Action 
There are four options that the county has with respect to response to the floodplain revisions: 1) 
appeal the results of the study and maps; 2) apply programmatic mitigation alternatives to reduce 
the financial impacts of the revisions; 3) make structural mitigation improvements to reduce the 
floodplain; or 4) proceed ahead with no response.  The appeal process and requirements would 
be rather lengthy and costly.  In order for a successful appeal, the county would have to hire out 
a consultant to reanalyze the streams and recreate separate models.  Then the new analysis would 
have to be presented to FEMA and KDOW and they would have to be convinced that the new 
analysis was more accurate than the analysis performed by Stantec.  Based on the limited model 
reviews, it appears that the analysis performed by Stantec is accurate based off currently 
available data and the approved standards.  Many minor modifications to the model could be 
made with additional survey; however, these would result in negligible differences in the 
floodplain.  The only conceivable way to make a meaningful difference in the revisions would be 
to modify the methods utilized to create the models and perform the analysis, however since 
these are standards that are utilized nationwide and do not appear to be unreasonable, it would be 
a difficult and costly task to attempt to have FEMA reconsider their approved standards and 
would likely be unsuccessful.   

7.1 Programmatic Mitigation 

The programmatic mitigation alternatives include communitywide application for inclusion into 
the Community Rating System (CRS) which rewards communities with discounted insurance 
rates for all residents based on participation and stringency of regulations.  If the county were to 
be accepted into the CRS, all residents would automatically be eligible for a five percent savings 
on flood insurance due to the current floodplain management regulations of the community.  
Also, implementing and enforcing ordinances that require additional freeboard on new 
development (lowest allowable opening a certain vertical height above the floodplain elevations) 
or regulations on fill placed in the floodplain must be offset in another location by cut in the 
floodplain at a certain ration of 1.5:1 or 2:1.  These additional ordinances would provide 
additional insurance savings and reduce the risks of future flooding. 

One method for individual properties to implement programmatic mitigation efforts would be to 
consult with an engineer or a surveyor to complete an elevation certificate.  The elevation 
certificate would certify the true floodplain impacts or risks for a specific property and could be 
used to provide lower rates on insurance or eliminate the requirement for insurance if the 
conditions on that specific property do not match the revised floodplain mapping.  This option 
would only make a difference for locations where the flood maps show a structure or property 
mapped into the floodplain and the existing elevations that are found on the site through a survey 
of the property are above the floodplain elevation.  The responsibility for this effort would fall on 
the individual property owners. 
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7.2 Structural Mitigation 

Structural mitigation alternatives include regional storage basins, stream realignments and flood 
protection with walls or levees.  As part of the analysis performed by Stantec, some of these 
options have been inserted into the hydraulic models to evaluate the effectiveness.  For the Salt 
River model, Stantec reported a need for approximately 2,000 acre feet of storage to reduce the 
flow rates to the 1999 model flow rates.  In order to achieve this amount of storage, a single 
basin would need to be approximately one square mile (640 acres) and three and a half feet deep.  
The size and depth of the basin could be adjusted as necessary but will be either very large or 
very deep.  Another alternative that Stantec analyzed was realigning Salt River just downstream 
of the City of Shepherdsville near Oak Grove subdivision.  This alternative lowered the 
floodplain only 0.06’ upstream of the City of Shepherdsville along the Salt River. 

The City of Shepherdsville is currently in discussions with the Fort Knox for potential storage 
alternatives inside of the Fort Knox boundary.  These solutions could not only help the city but 
could have an impact on the properties and structures that were added into the floodplain for the 
Salt River depending on the amount of storage available.   

There are a few areas throughout the county where there are small clusters of structures that are 
being included into the revised floodplain, these clusters can be further evaluated on an 
individual basis for the potential for protection from flooding with earthen levees or walls or for 
the required volume of storage upstream or downstream in order to lower the floodplain below 
the structural finish floor elevations.  Individual improvements of this nature may protect a range 
of properties from one single property up to fifty properties from the risk of structural flooding, 
however the costs for design and construction of the improvements may be prohibitive with so 
few properties being protected and would need to be considered individually for benefit of 
impact and cost. 
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8.0 Recommendations 
It is our recommendation that the county proceed with programmatic mitigation alternatives.  
The application for inclusion in the CRS would allow for countywide cost savings on required 
insurance premiums and would not require costly and time consuming detailed designs or large 
scale construction projects.  We also recommend that the county provide information to the 
residents about the proposed floodplain revisions and the insurance implications of the impacts 
with general information on elevation certificates and recent federal litigation concerning flood 
insurance reforms.  This information will be critical since the clock is ticking on when the maps 
will become effective and the window for the potential residents to lock in the lower rates is 
closing. 

Due to the excessive costs required to perform a reanalysis of the floodplain and the low 
probability of a successful appeal of the revisions, we do not recommend any additional 
investigation into the hydrology or hydraulic models or any appeal of the flood study or flood 
maps.   

Due to the fact that the most dramatic impacts of the revised floodplain are mainly concentrated 
on the downstream portion of the Salt River between Shepherdsville and Fort Knox, we 
recommend the county follow the current conversations between the City of Shepherdsville and 
Fort Knox on potential structural mitigation solutions and potentially team up with them for 
solutions that would be beneficial to all parties.  The sporadic nature of the impacts of the revised 
floodplain on the remainder of the county does not provide any areas that jump out as immediate 
areas of focus for a detailed structural mitigation project.  There are several areas that only a 
couple of structures are being added into the revised floodplain and the areas with clusters of 
structures being added into the revised floodplain are small clusters with less than one hundred 
structures impacted.   

We recommend that the county proceeds to look at potential structural mitigation solutions in the 
future based on areas of known flooding needs and areas where the improvements will provide 
the greatest impact on reducing structural flooding and not base the potential alternatives only off 
the properties that are being added in by the revised floodplain maps.   
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