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EXECUTIVE SUMMARY 

 
The Mud Creek Watershed Flood Protection Alternatives Analysis was completed to assist 
the Hamilton County Drainage Board and Surveyor’s Office in making decisions regarding 
flood control options for the watershed.  This study was initiated because of the significant 
increase in Base Flood Elevations being proposed with the revised FEMA Flood Insurance 
Study (FIS) for Hamilton County.  This is a concern because many existing developments 
in the watershed were approved and built using the information presented in the existing 
FIS.  Consequently, many areas previously shown outside the floodplain and floodway 
limits may be within the limits of the revised flood mapping.  In addition to the potential 
danger to people and property in the event of a flood, property owners with structures that 
are located in the floodplain may be required to buy flood insurance.   
 
Several sources were used to collect the best available data for the analysis presented in 
this report.  This included copies of the revised Flood Insurance Rate Maps (FIRMs) from 
the Indiana Department of Natural Resources (IDNR), the latest county mapping from 
Hamilton County, information on proposed development from both Hamilton County and 
IDNR staff, and field reconnaissance by CBBEL staff to field-verify the problem areas that 
were identified based on the mapping, and also to identify any other problem areas. 
 
In analyzing the nature and extent of the problems along both creeks, it became obvious 
that the existing problems fall into three major categories:  1) mapping problems; 2) isolated 
residential flooding; and 3) bridge and/or roadway overtopping.  A majority of the identified 
problems are due either to the proposed flood mapping not accurately reflecting the existing 
ground elevations, or to the floodplain boundary being drawn incorrectly.  There are a few 
existing residences correctly shown as being in the floodplain or floodway that will likely be 
subject to flood damages as a result of a 100-year flood.  In addition, several bridges and 
culverts and/or their approach roads would be overtopped during flood events.   
 
The proposed revised floodplain and floodway limits for Mud Creek and Sand Creek, along 
with all identified impacted areas along Mud Creek and Sand Creek are shown on Exhibits 
2 – 8 in the report. 
 
CBBEL identified several potential alternatives to consider for solving the identified 
problems.  Based on the results of a preliminary screening process, a short list of promising 
solutions for further consideration was compiled.  The short-listed, promising solutions were 
subjected to a more detailed evaluation of their technical effectiveness, economic 
feasibility, social and institutional impacts, and environmental feasibility.  They were then 
given a final screening to identify their relative advantages and disadvantages to determine 
whether they should be recommended for further action. 
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The overall conclusions of this study are that several road crossings would be overtopped 
by flood flows, and that most of the other problems resulting from the revised hydraulic 
analysis are apparently due to inaccuracies in the proposed mapping of the revised 
floodplain boundaries.   
 
The study resulted in 10 specific conclusions and associated recommendations and 
estimated costs, which are presented in detail in Section 7.0 of the report, and briefly 
summarized below.  
 
1. Approximately 114 of the 121 lots and homes that are shown within the floodplain limits 

appear to be at elevations that are higher than the proposed BFEs and should therefore 
not be in the floodplain.  It is recommended that property owners are notified and 
offered advice and guidance on pursuing the appropriate letter from FEMA.  No 
significant cost to the county is expected. 

 
2. Three properties along Mud Creek and four properties along Sand Creek are correctly 

shown in the floodplain.  It is recommended that consideration be given to the future 
implementation of a countywide “Flood Hazard Mitigation Plan.”  The estimated cost of 
preparing this plan is $100,000, of which the County would pay 25% with 75% federal 
funding. 

 
3. Six road crossings each over Mud Creek and Sand Creek would be overtopped by flood 

flows and should be improved.  It is recommended that a capital improvement plan be 
implemented to improve the crossings to prevent inundation during flood events.  The 
estimated cost of improving all 12 crossings is $3.6 million.  This work would normally 
be completed by the Hamilton County Highway Department, the Town of Fishers, or the 
City of Noblesville, depending on the location of the crossing. 

 
4. Several homes with basements have been built very close to Mud Creek and Sand 

Creek and those basements are subject to flooding.  It is recommended that the county 
stormwater ordinance based on guidelines provided in FEMA Technical Bulletin 10-10 
continue to be enforced.  Also, strongly recommend to developers that basements not 
be built in areas that have been removed from the regulatory floodplain based on fill, or 
in areas located close to the floodplain.  No significant cost to the county is expected. 

 
5. No maintenance assessments are currently being collected from residents in the 

watershed for the Mud Creek and Sand Creek county regulated drains, and no 
maintenance is being done by the County Surveyor’s Office.  It is recommended that 
both streams be added to the county assessment roles for stream maintenance.  No 
significant cost to the county is expected as the costs for stream maintenance and 
inspections would be covered by the assessments. 

 
 
6. The county’s proactive stormwater detention policy and strict enforcement of floodplain 
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storage protective measures ensure flow rates will not increase significantly with 
development.  The only way to ensure maintenance of the natural floodplain storage is 
to allow no filling within the floodplain limits.  It is recommended that a policy be 
implemented in the county and in the City of Noblesville and the Town of Fishers of no 
filling in the floodplain and that the county’s proactive stormwater detention and 
floodplain development policies continue to be strictly enforced throughout the county.  
No significant cost to the county is expected. 

 
7. Several detention ponds have been built within the limits of the floodplain, and in some 

cases, within the limits of the floodway of Mud Creek and Sand Creek.  It is 
recommended that detailed analyses be completed to determine whether retrofitting the 
ponds, or some other action, is desirable.  The estimated cost of implementing this 
recommendation is up to several thousand dollars for each detention basin. 

 
8. The Mud Creek watershed may be suffering from stormwater quality problems.  It is 

recommended that a detailed evaluation of stormwater quality within the Mud Creek 
watershed be completed.  The estimated cost of completing this evaluation would be on 
the order of $50,000. 

 
9. The IDNR and FEMA used the modeling developed for the Mud Creek watershed to 

develop a new Flood Insurance Study and associated mapping.  It is recommended that 
any future proposed stormwater facility design is completed using the same 
methodology as used in the approved analyses.  No significant cost to the county is 
expected. 

 
10. Currently, there is no local control or influence over the national flood insurance 

mapping program run by FEMA for Hamilton County.  It is recommended that Hamilton 
County become a FEMA partner with the Cooperating Technical Partner (CTP) program 
administered through the surveyor’s office so that FEMA maps may be revised directly 
by the county and the revisions may be published by FEMA in a timely manner. There 
would be no cost initially, but once the agreement is approved and established, 
approximately $50,000 to $100,000 should be budgeted annually to undertake limited, 
locally funded floodplain mapping projects and to provide the required match for 
available funding from FEMA. 

 
 
Full implementation of each of the recommendations presented in the report would 
effectively eliminate the flooding problems identified as part of this study. 
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1.0 PROJECT OVERVIEW 
 
1.1 BACKGROUND 
 
Christopher B. Burke Engineering, Ltd. (CBBEL) completed a detailed study of the Mud 
Creek watershed and presented the results in the report Mud Creek Watershed Hydrologic 
Analysis, dated February 1997.  That report was originally directed toward examining 
regional detention options within the watershed.  However, the detailed hydrologic analysis 
showed the regulatory discharges for Mud Creek and Sand Creek were significantly less 
than the results of the CBBEL modeling.  Based on that conclusion, the report included the 
following recommendations: 
 

1. The Coordinated Discharge curves for Mud Creek and Sand Creek should be 
revised. 

2. A comprehensive hydraulic analysis using the revised Coordinated Discharges 
should be completed for Mud Creek and Sand Creek. 

3. Based on the results of the revised hydraulic analysis, a comprehensive feasibility-
level study evaluating various flood control options, beyond regional detention 
basins should be completed. 

4. Using additional, more detailed information, conduct additional evaluation of regional 
detention basin functions. 

 
The first recommendation was implemented when CBBEL completed a detailed analysis of 
the hydrology of the watershed including revised Coordinated Discharge curves for Mud 
Creek and Sand Creek.  The results of that analysis were presented in the report Existing – 
Condition Hydrologic Analysis Refinement, dated May 1998.  The Coordinated Discharge 
curves were subsequently adopted in accordance with the multi-agency agreement 
between the Indiana Department of Natural Resources (IDNR), Natural Resources 
Conservation Service (NRCS), United States Geological Survey (USGS) and the United 
States Army Corps of Engineers (USACE) wherein each agency agreed to coordinate 
discharge-frequency values for use in water resources investigations and planning activities 
in the state of Indiana.   
 
The second recommendation was implemented when staff from the IDNR completed a 
comprehensive hydraulic analysis using the flow rates from the revised Coordinated 
Discharge curves.  The results of this comprehensive analysis were used to develop new 
floodplain and floodway mapping along Mud Creek and Sand Creek.  This mapping has 
been submitted to the Federal Emergency Management Agency (FEMA) to be included in 
the revised Hamilton County Flood Insurance Study (FIS).  FEMA has completed its review 
of the hydraulic analyses and the proposed FIS maps were distributed for public comment. 
It is anticipated the revised FIS maps for Mud Creek and Sand Creek will be formally 
published within the next year.   
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In response to the third recommendation, the Hamilton County Surveyor’s office contracted 
with CBBEL to complete a comprehensive feasibility-level study to evaluate a wide array of 
flood protection measures.  The results of that study are contained in this report.  The 
fourth recommendation would only be necessary and acted upon if regional detention is 
chosen as the recommended alternative. 
 
1.2 INTRODUCTION 
 
This report presents the results of the Mud Creek watershed flood protection alternatives 
analysis completed by CBBEL for Hamilton County.  The study was initiated because of the 
significant increase in Base Flood Elevations being proposed with the revised FEMA Flood 
Insurance Study for Hamilton County.  The Mud Creek watershed includes approximately 
44 square miles of area upstream of the creek’s confluence with Fall Creek in Marion 
County.  The Mud Creek watershed includes two major streams, Mud Creek and Sand 
Creek, and several smaller ditches including High Ditch, Hynett Ditch, Henry Ditch, as well 
as several unnamed tributary streams.  Roughly 11 miles of Mud Creek and all of Sand 
Creek traverse the southeast part of Hamilton County.  Portions of the Mud Creek 
watershed are located in Marion, Hamilton, and Madison Counties, as shown on Exhibit 1.  
 
The existing land use along Mud Creek and Sand Creek ranges from rural areas in the 
upper reaches with little development to extensive suburban and urban development along 
the middle and lower reaches.  A concern is that many of the existing developments were 
approved and built using the information presented in the existing FIS.  Consequently, 
many areas previously shown outside the floodplain and floodway limits may be within the 
limits of the revised flood mapping.  This is a concern due to the potential danger to people 
and property in the event of a flood, and also the fact that property owners with structures 
located in the floodplain may be required to buy flood insurance.  For any residential 
structures located within the limits of the revised floodway, there would be additional 
concerns due to regulations of the IDNR. 
 
1.3 PURPOSE AND SCOPE 
 
The purpose of this report is to document the results of a CBBEL study identifying the 
location and severity of overbank flooding problems within the Mud Creek Watershed; 
identifying alternative solutions to these problems; evaluating the alternative solutions for 
their technical effectiveness, economic feasibility, institutional/social acceptance, and 
environmental impacts; and recommending a plan of action based on these evaluations.  
 
The scope of the study is reconnaissance in nature, offering project features with a 
planning level of accuracy.  The opinions of probable cost estimates provided in the report 
are for comparing alternatives.  They are not design-level cost estimates that would be 
appropriate for initiating the funding of specific projects.   
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The scope of services included field reconnaissance and collection of data, identification of 
problem areas, development of flood protection measures that would solve the identified 
problems, evaluation of the proposed solutions to determine the best alternatives, and 
preparation of a summary report. 
 
1.4 ORGANIZATION OF THIS DOCUMENT 
 
This report is organized into several chapters, sections, and appendices.  A brief summary 
of the contents of each of the chapters is provided below: 
 
• Chapter 1, Project Overview, presents the purpose and scope of the project as well as 

descriptions of the project location. 
 
• Chapter 2, Data Collection, summarizes the steps taken in gathering the pertinent 

information on flooding sources and development plans within the Mud Creek and Sand 
Creek floodplain corridors. 

 
• Chapter 3, Problem Identification, summarizes the location and severity of problems 

based on the extent of existing and proposed development within the latest revised 
floodplain/floodway limits. 

 
• Chapter 4, Preliminary Screening of Potential Solutions, provides a listing of 

alternative solutions for addressing the known flooding problems and provides a 
summary of preliminary screening results, identifying those alternatives that would be 
included on the short list of promising alternatives. 

 
• Chapter 5, Detailed Evaluation of Promising Solutions, provides a brief description 

of each short-listed alternative and summarizes the results of the detailed evaluation of 
each. 

 
• Chapter 6, Final Screening of Promising Solutions, provides a tabulated summary of 

each promising solution’s advantages and disadvantages, and whether the alternative is 
recommended for further action. 

 
• Chapter 7, Conclusions and Recommendations, provides a summary of conclusions 

of the study and the associated recommendations and estimated costs, as applicable.   
 
• Chapter 8, References, lists a summary of reference material used in this study. 
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1.5 EVALUATION CRITERIA 
 
The following is a summary of technical, environmental, institutional, and economic criteria 
by which the various alternatives will be screened and evaluated.   
 
Technical Criteria 

 
• The recommended alternative should contribute to the reduction or elimination of 

existing and future flooding concerns within the study reaches.  For the purposes of this 
study, flooding concerns being addressed include primarily overbank flooding, 
particularly those areas shown added to the floodplain due to the recent upward 
revisions of the base flood elevations.  

 
• The recommended alternative should not result in increased flood levels in other 

portions of the watershed or other affected basins. 
 
Environmental Criteria 
 
• The recommended alternative must not have any significant and/or permanent negative 

impacts on the environment, recreational opportunities, and/or fish and wildlife 
resources. 

 
Institutional Criteria 
 
• The recommended alternative must be permittable under existing federal, state, and 

local permit programs. 
 
• The recommended alternative must be socially acceptable to residents and, to the 

extent practicable, to other interest groups. 
 
Economic Criteria 
 
• The recommended alternative should be fundable and should also significantly reduce 

the economic hardships and social costs resulting from the 1% annual chance flood 
event. 

 
• The recommended alternative, while not necessarily required to meet federal funding 

guidelines with regard to benefit/cost ratio, should be among the alternatives providing 
the most cost effective solutions to the identified flooding problems. 

 
• The recommended alternative would produce the most economic advantage to the 

Hamilton County communities and their residents. 
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2.0 DATA COLLECTION 
 
2.1 INTRODUCTION 
 
Several sources were used to collect the best available data for the analysis presented in 
this report.  The following sections briefly describe the sources of information used in the 
preparation of this report. 
 
2.2 REVISED FLOOD INSURANCE RATE MAPS 
 
IDNR staff provided CBBEL with copies of the proposed revised Flood Insurance Rate 
Maps (FIRMs) that will be published by FEMA.  Staff from the IDNR also provided digital 
copies of the hydraulic modeling they had developed to define the revised floodway and 
floodway fringe boundaries.  
 
2.3 EXISTING DEVELOPMENT 
 
Mapping obtained from the Hamilton County GIS was used to plot all lot lines and buildings 
as available.  Additional information regarding existing development along the stream 
corridors was obtained from the Hamilton County Surveyor’s office. 
 
2.4 PROPOSED DEVELOPMENT 
 
Staff from the Hamilton County Surveyor’s office provided information regarding proposed 
development along the stream corridors.  Additionally, the IDNR provided copies of all 
permit applications that have been filed for properties along the stream, showing both work 
that has already been completed, and work that is proposed but not yet done. 
 
2.5 FIELD RECONNAISSANCE 
 
Staff from CBBEL conducted field visits along both streams in February and May 2002. The 
reconnaissance was done after all potential problem areas had been delineated on 
mapping of the areas along the stream.  The purpose of the field reconnaissance was to 
field-verify the likelihood of the problems identified based on the mapping, and to identify 
any other areas that may not have been obvious on the maps. 
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 3.0    PROBLEM IDENTIFICATION AND ASSESSMENT 
 
3.1 INTRODUCTION 
 
Before solutions can be identified and evaluated, it is necessary to identify and clearly 
define the nature and extent of the problems.  This chapter presents the nature and extent 
of the flooding problems along Mud Creek and Sand Creek. 
 
3.2 EXISTING PROBLEMS 
 
This analysis was undertaken to pinpoint what areas along the corridors of Mud Creek and 
Sand Creek are at risk and develop a recommended solution to address each area of 
concern.  In analyzing the nature and extent of the problems along both creeks, it became 
obvious that the existing problems fall into the following three major categories: 
 

1. Mapping Problems – A majority of the existing problems are due to the proposed 
flood mapping not accurately reflecting the existing ground elevations.  In many 
cases, Letters of Map Revision based on Fill (LOMR-Fs) have been approved by 
FEMA.  In other cases, residences are shown in the floodplain based on a boundary 
that appears to be drawn incorrectly, sometimes crossing several contour lines.   

 
2. Isolated Residential Flooding – Based on this analysis, a few existing residences 

appear to be correctly shown within the proposed floodplain and/or floodway limits; 
therefore, these structures are subject to flooding from the base flood. 

 
3. Bridge/Roadway Overtopping – Hydraulic modeling shows several bridges and 

culverts would be overtopped during flood events. 
 
Existing problems were identified by reviewing the hydraulic models of the creeks 
developed by the IDNR (as revised by CBBEL to include approved work in the floodway) 
and by overlaying the proposed floodplain and floodway limits for each creek onto the 
Hamilton County mapping and highlighting the developed areas impacted by the revised 
floodplain and floodway limits.  The Hamilton County mapping included layers from the 
county GIS showing all streets, streams, contours, lot lines, and many buildings.  The 
mapping only includes the buildings that existed when the mapping was developed in 1998. 
 Consequently, any buildings constructed since 1998 are not shown.  Due to the rapid 
growth rate within the watershed, this includes a large number of structures.   
 
Several areas along each stream were identified as being impacted by the revised flooding 
limits.  Areas were identified as impacted if any part of a structure on the property was 
shown touching the proposed floodplain.  The type of impacted structure was verified 
during the field reconnaissance.  On the residential parcels, only that area where a home is 
impacted by the revised flood mapping is included as an area of concern.  Non-residential 
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lots are identified as impacted if the revised flood delineations touch any structure on the 
lot.  The proposed revised floodplain and floodway limits, along with all identified impacted 
areas along Mud Creek and Sand Creek are shown on Exhibits 2 – 8.  An index for 
Exhibits 2 – 8 is provided as Exhibit 1a.  A summary of each of the flooding concerns along 
Mud Creek, including the problem category as discussed above, with the corresponding 
label from the exhibit map, is provided in Table 1.  Table 2 provides the same information 
for the problem areas along Sand Creek.  Photographs from areas along Mud Creek and 
Sand Creek are provided as Exhibits 9 – 13.  An index for the photographs included on 
Exhibits 9 – 13 is provided as Exhibit 1b. 

 
 

Table 1 
Summary of Flooding Concerns Along Mud Creek 

 

General Location Notes and Problem Category 

 
Bradford Knoll –Sec.1B 

 
Area “B” on Exhibit 2 

 
Inundation of detention pond. Top of bank is below BFE 
per plans and pond is shown in the floodplain. Home 
locations are not shown on the plans so cannot verify if 
any homes are now in the floodway fringe, although 
there is a LOMR-F for this area, Case No. 97-
0504372A, dated 9/5/97 that is on the preliminary 
revalidation list.  There is another LOMR-F, No. 01-05-
0149A dated 12/21/00 that is not on the preliminary 
revalidation list. 
 
Category:  Mapping Problem 
 

 
Bradford Ridge – Sec. 2 

 
Area “B1” on Exhibit 2 

 

 
The floodplain is shown touching the corner of the home 
on Lot 21.  Based on County mapping, the floodplain 
boundary may be drawn wrong in this area.  Although 
the pond is shown outside the floodplain limits, the 
construction plans show the top of bank elevation is 
lower than BFE meaning the pond may be inundated 
during the 100-year event. 
 
Category:  Mapping Problem 
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General Location Notes and Problem Category 

 
Cumberland Road Bridge 

 
Area “B2” on Exhibit 2 

 

 
Based on the hydraulic modeling, the roadway north of 
the bridge would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
106th Street Bridge 

 
Area “B3” on Exhibit 2 

 
Based on the hydraulic modeling, the roadway west of 
the bridge would be overtopped during the 50-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
Quaker Ridge – Sec. 1 

 
Area “D” on Exhibit 2 

 

 
The floodplain is shown touching one corner of the 
home on lot 15 in area “D”.  However the floodplain line 
crosses three contours, meaning a six-foot elevation 
change.  Based on the county mapping, the floodplain 
boundary appears to be drawn incorrectly, and the 
home should be outside of the floodplain limits. 
 
Category:  Mapping Problem 
 

 
Spyglass Hills – Sec. 4 

 
Areas “F” & “H”  

on Exhibit 2 

 
The pad elevations are higher than the BFE per plans. 
However, the floodplain is shown touching the home on 
lot 240 in area “F”.  The floodplain is shown very close 
to the home on lot 160 in area “H”.  However, based on 
county mapping, the floodplain boundary appears to be 
drawn incorrectly in both areas and the homes should 
be outside the floodplain limits.  There is a LOMR-F for 
lot 240, No.  94-05-1214A dated 10/7/94, but it is not on 
the preliminary revalidation list. 
 
Category:  Mapping Problem 
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General Location Notes and Problem Category 

 
Spyglass Hills – Sec. 5 

 
Area “J1” on Exhibit 2 

 

 
The majority of lots 257, 258, 262, & 263 are shown in 
the floodplain.  However, the subdivision plans show the 
pad elevations are higher than the BFE.  
 
Category:  Mapping Problem 
 

 
Spyglass Hills – Sec. 6 

 
Area “J2” on Exhibit 2 

 

 
The majority of lots 286, 287, & 288 are shown in the 
floodplain. However, the subdivision plans show the pad 
elevations are higher than the BFE.  There is a LOMR-F 
for this area, No. 97-05-2020A dated 4/7/97 that is on 
the preliminary revalidation list. 
 
Category:  Mapping Problem 
 

 
Spyglass Hills – Sec. 7 

 
Area “J3” on Exhibit 2 

 
The entire area (Lots 316 – 325) is shown within the 
floodplain.  The subdivision plans show the lowest level 
elevations are higher than the BFE.  
 
Category:  Mapping Problem 
 

 
Lake Stonebridge – Sec. 2 

 
Area “J4” on Exhibit 2 

 

 
Lots 49 - 51, 61 – 69, 73, & 77 are shown in the 
floodplain.  The subdivision plans show the lowest level 
elevations may be at or below the BFE on some of the 
lots.  There is a LOMR-F for this area, excluding lots 61 
– 69 and 73, No. 99-05-5706A dated 1/12/00 that is on 
the preliminary revalidation list. 
 
Category:  Mapping Problem 
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General Location Notes and Problem Category 

 
Golf course clubhouse east 
of Hoosier Road, about ¼ 
mile south of 116th Street, 
and The Horizon – Sec.1 
 

Area “J8” on Exhibit 3 
 

 
The golf course clubhouse is shown in the floodplain; 
two other buildings are shown within the floodway.  
Nearly all of the Horizon development is shown in the 
floodplain.  The subdivision plans show the ponds for 
this development would be inundated during the 100-
year storm.  IDNR staff stated a LOMR-F for this area is 
being reviewed by FEMA. 
 
Category:  Mapping Problem 
 

 
Talon Bluff 

 
Area “K” on Exhibit 3 

 
Lots 1, 2, 3, & 30 are shown in the floodplain.  The 
subdivision plans show the pad elevations are higher 
than the BFE.  The contours shown on the construction 
plans do not match the County mapping. 
 
Category:  Mapping Problem 
 

 
Audubon Trace 

 
Area “L” on Exhibit 3 

 
The detention pond is located entirely within the 
floodway.  The development plans show the top of bank 
elevations are below the BFE, meaning the pond would 
be inundated during the 100-year event. Lots 1 – 6 are 
shown in the floodplain.  Plans show the pad elevations 
are higher than the BFE.  Contours on plans do not 
match the County mapping.  A LOMR-F, Case No. 01-
05-2606A, dated June 29, 2001, removes lots 1 – 7 
from the floodplain limits of the existing FIRM for the 
area, but is not on the preliminary revalidation list. 
 
Category:  Mapping Problem 
 

 
Arbor Glen – Sec. 1 

 
Area “M” on Exhibit 3 

 
The detention pond is located in the floodway.  The 
development plans show top of bank elevations below 
the BFE.  The floodplain goes across the pad locations 
on several lots as shown on the plans; however, the 
plans show the pad elevations are higher than BFE.  
 
Category:  Mapping Problem 
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General Location Notes and Problem Category 

 
116th Street Bridge 

 
Area “M1” on Exhibit 3 

 

 
Based on the hydraulic modeling, the roadway west of 
the bridge would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
Brooks School Road 

Bridge 
 

Area “M2” on Exhibit 3 
 

 
Based on the hydraulic modeling, the roadway south of 
the bridge would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
Cottonwood Creek @ Gray 

Eagle – Sec. 1 
 

Area “N” on Exhibit 3 
 

 
It appears the detention pond may become inundated 
during flood events.  It also appears the home on lot 54 
may be in the floodplain. The development plans show 
all pad elevations are higher than the BFE. 
 
Category:  Mapping Problem 
 

 
The Bluffs @ Gray Eagle 

Sec.1 
 

Area “O” on Exhibit 3 
 

 
It appears the detention pond may become inundated 
during flood events.  The homes on lots 24 – 29 appear 
to be shown in the floodplain.  The development plans 
show all finished floor elevations would be higher than 
the BFE. 
 
Category:  Mapping Problem 
 

 
 
 
 
 
 
 



October 2002       Mud Creek Flood Protection Alternatives Analysis 
 
 

  
 
                Christopher B. Burke Engineering, Ltd. 12 

 

General Location Notes and Problem Category 

 
126th Street Bridge 

 
Area “O2” on Exhibit 4 

 

 
Based on the hydraulic modeling, the bridge and 
roadway would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 

 
Private residence located 
about 1/8 mile north of 
126th Street on the west 
side of Olio Road.  
 

Area “P” on Exhibit 4 
 

 
The floodplain, as drawn, touches part of the home.  
However, the contours show the home is approximately 
7’ higher than BFE; the floodplain boundary appears to 
be drawn incorrectly.  
 
Category:  Mapping Problem 
 

 
Private residence located 
on the north side of SR 238 
just west of Mud Creek. 
 

Area “R” on Exhibit 4 
 

 
A portion of the home is shown in the floodplain.  This 
area was previously mapped as Zone A. 
 
Category:  Isolated Residential Flooding 
 

 
136th Street Bridge 

 
Area “R2” on Exhibit 4 

 

 
Based on the hydraulic modeling, the bridge and 
roadway would be overtopped during the 50-year and 
more serious flood events.  The bridge and roadway 
would not be overtopped during the 10-year and less 
serious events. 
 
Category:  Bridge/Roadway Overtopping 
 

 
146th Street Bridge 

 
Area “R3” on Exhibit 5 

 

 
Based on the hydraulic modeling, the bridge and 
roadway would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
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General Location Notes and Problem Category 

 
Cyntheanne Road 

 
Area “R4” on Exhibit 5 

 
 

 
Based on the county contour mapping, and 
observations, a major section of the road located about 
2,000 feet north of the bridge at the Frank Jackson 
Drain crossing would be overtopped during relatively 
frequent events. 
 
Category:  Bridge/Roadway Overtopping 
 

 
Lake Stonebridge – Sec. 1 

 
Area “J5” on Exhibit 6 

 

 
It appears that a portion of the home on lot 22 may be in 
the floodplain.  The subdivision plans show the finished 
floor elevation may be below the BFE.  There is a 
LOMR-F for this area, No. 98-05-4388A dated 8/12/98 
that is on the preliminary revalidation list. 
 
Category:  Mapping Problem 
 

 
Lake Stonebridge – Sec. 3 

 
Area “J6” on Exhibit 6 

 

 
A corner of the home on lot 105 may be touching the 
floodplain, based on subdivision plans for that area.  
 
Category:  Mapping Problem 
 

 
Rolling Knoll Sec. 1, 

Rolling Meadow Sec. 2 
@ Hoosier Woods 

 
Area “J7” on Exhibit 6 

 
Several lots in Rolling Knoll and lots 40 – 42 and 54 – 
56 of Rolling Meadow are shown in the floodplain.  The 
subdivision plans show pad elevations at or just above 
the BFE for Rolling Knoll and Rolling Meadow.  It 
appears that some homes in Rolling Knoll may have 
basements.  These areas were previously mapped as 
Zone C.  There are two LOMR-Fs for Rolling Meadow 
Section 2, No. 01-05-0002A dated 3/7/01 for lots 55 and 
56, and No. 01-05-2022A dated 5/23/01 for lots 40 – 42 
and 54.  Neither LOMR-F is on the preliminary 
revalidation list. 
 
Category:  Mapping Problem 
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General Location Notes and Problem Category 

 
Hoosier Road Bridge 

 
Area “J9” on Exhibit 6 

 
Based on the hydraulic modeling, the roadway north 
and south of the bridge would be overtopped during the 
10-year and more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
Two lots just west of the 
Rolling Knoll subdivision 

north of 116th Street 
 

Area “J10” on Exhibit 6 
 

 
Both lots, including the structures which include homes, 
are shown in the floodplain; they were previously 
mapped as Zone C. 
 
Category:  Isolated residential flooding 

 
 
 

Table 2 
Summary of Flooding Concerns Along Sand Creek 

 

General Location Notes and Problem Category 

 
Valley Farms Estates 

Lot 14 
 

Area “G” on Exhibit 2 
 

 
Floodplain touches edge of the home, but appears to be 
drawn incorrectly, crossing several contour lines.  Based 
on the county mapping, the home should be outside the 
floodplain limits. 
 
Category:  Mapping Problem 
 

 
Walnut Creek Section 6 

 
Area “G1” on Exhibit 2 

 

 
Major portions of lots and homes are shown in the 
floodplain and floodway.  Lots 2, 3, & 4 are shown 
almost entirely in floodplain, with lot 5 totally in the 
floodway.  No plans were found for this development, 
but the pads appear to be elevated. 
 
Category:  Mapping Problem 
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General Location Notes and Problem Category 

 
Cumberland Road Bridge 

(South) 
 

Area “G2” on Exhibit 2 
 

 
Based on the hydraulic modeling, the road north of the 
bridge would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
Lot 18 in Walnut Hills 

Subdivision 
 

Area “G3” on Exhibit 2 
 

 
The structure appears to be outside the floodplain limits; 
however, the resident says the basement occasionally 
floods and sump pump runs constantly.  A site visit by 
county surveyor staff showed a 36” storm drain flows 
into a 12” storm drain at this lot, causing flooding. 
 
Category:  Isolated Residential Flooding 
 

 
Valley Springs Boulevard 

Bridge 
 

Area “G4” on Exhibit 2 
 

 
Based on the hydraulic modeling, the road east of the 
bridge would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
Walnut Hills 

 
Area “I” on Exhibit 2 

 

 
New floodway and floodplain appears to impact homes 
on lots 9 – 15 and 59 –72. Pad elevations are higher 
than the BFE per development plans.  Several homes 
appear to have basements.  Homes on lot 63 – 69 are 
shown in the floodway.  There is a LOMR-F for this 
area, No. 98-05-1188A dated 7/10/98, that is on the 
preliminary revalidation list. 
 
Category:  Mapping Problem 
 

 
Cumberland Road Bridge 

(North) 
 

Area “I1” on Exhibit 2 
 

 
Based on the hydraulic modeling, the road north of the 
bridge would be overtopped during the 10-year and 
more serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
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General Location Notes and Problem Category 

 
Cumberland Woods Sec. 1 

 
Area “I2” on Exhibit 6 

 

 
The floodplain passes through lots 1 and 54.  The pad 
elevations are higher than the BFE per the development 
plans.  
 
Category:  Mapping Problem 
 

 
Promise Road Bridge 

 
Area “I3” on Exhibit 6 

 

 
Based on the hydraulic modeling, the road and bridge 
would be overtopped during the 10-year and more 
serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
131st Street Bridge 

 
Area “I4” on Exhibit 6 

 

 
Based on the hydraulic modeling, the road and bridge 
would be overtopped during the 10-year and more 
serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
Private residences on 
Promise Road, north of 
131st.  
 

Area “U” on Exhibit 6 
 

 
The home on parcel 014 is entirely in the floodplain.  
The floodplain boundary touches the end of the home 
on parcel 012, but may be drawn incorrectly, crossing 
contour lines.  The home on parcel 014 is shown in 
Zone A on the current FIRM, but parcel 012 is currently 
shown outside the floodplain limits. 
 
Category:  Isolated Residential Flooding 
 

 
Brooks School Road 

Bridge 
 

Area “U2” on Exhibit 7 
 

 
Based on the hydraulic modeling, the road and bridge 
would be overtopped during the 10-year and more 
serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
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General Location Notes and Problem Category 

 
Private residence at 
northeast corner of 146th 
Street and Boden Road. 
(Verizon music Center) 
 

Area “W” on Exhibit 7 
 

 
Home and structures are located in the floodplain.  This 
area was previously mapped as Zone A.   
 
Category:  Isolated Residential Flooding 
 

 
Private residence at 
northwest corner of 156th 
Street and Olio Road. 
 

Area “X” on Exhibit 8 
 
 

 
Floodplain may be just touching one corner of the home. 
 There is also a shed structure located entirely within the 
floodway limits. 
 
Category:  Isolated Residential Flooding/Mapping 
Problem 
 

 
156th Street Bridge 

 
Area “X2” on Exhibit 8 

 

 
Based on the hydraulic modeling, the road and bridge 
would be overtopped during the 10-year and more 
serious flood events.   
 
Category:  Bridge/Roadway Overtopping 
 

 
 
LOMR-Fs are referenced several times in the above tables.  LOMR-Fs are letters issued by 
FEMA to remove either a structure or undeveloped parcel from the 100-year floodplain 
based on fill.  This determination involves existing or as-built conditions and the elevation of 
structures or parcels to or above the base flood elevation (BFE) through the placement and 
compaction of fill in accordance with FEMA’s compaction criteria.  No change is made to a 
published map when a LOMR-F is issued, i.e., the property is still shown in the floodplain 
on the FEMA map.  However, the property owner can use the letter from FEMA to prove 
the property or structure has been removed from the floodplain. 
 
The development area called “The Horizon”, located on the south side of 116th Street 
between Hoosier Road and Brooks School Road, is the only proposed development found 
for the areas along Mud Creek and Sand Creek.  This area is adjacent to Mud Creek and is 
labeled “J8” on Exhibit 3.  As noted in Table 1, most of the area is shown as being in the 
floodplain; however, staff from the IDNR stated that FEMA is currently reviewing an 
application for a LOMR-F for this area that would remove all of the proposed home sites 
from the floodplain. 
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3.3 PROBLEM AREAS BASED ON FUTURE DEVELOPMENT 
 
A study completed by CBBEL dated February 1997 and titled Mud Creek Watershed 
Hydrologic Analysis analyzed the impact of future development on the peak flow rates of 
Mud Creek and Sand Creek.  That study found that if the watershed in Hamilton County 
was fully developed in accordance with the future land use map, and each development 
area was built in accordance with the Hamilton County Drainage Ordinance, the peak flow 
rates along Mud Creek would increase due to changes in the timing of peak flow rates 
along Sand Creek and Mud Creek, and the tributary streams.  The current ordinance 
requires that individual sites provide detention to reduce the 100-year future-condition peak 
discharge to the 10-year existing-condition peak discharge, and the 10-year future-
condition peak discharge to the 2-year existing-condition peak discharge.  The analysis 
showed that this requirement would affect the timing of the Sand Creek and Mud Creek 
hydrographs causing the combined peak flows in Mud Creek downstream of about State 
Road 238 to increase.   
 
The 1997 study was subsequently refined by CBBEL based on regional analyses.  The 
results of that study, which were somewhat different from the 1997 study, were presented 
in a report titled Existing-Condition Hydrologic Analysis Refinement dated May 1998.  The 
IDNR accepted the results from the 1998 study and published a revised Coordinated 
Discharge Graph dated June 1998, as explained in Section 1.0 of this report. 
 
In order to calculate the impact of the increased flow rates that would be caused by ultimate 
development of the watershed, the hydraulic model developed by the IDNR for the FIS 
analysis in June 1998 was modified by CBBEL to include the higher ultimate development 
peak flow rates.  For the purposes of this study, the ultimate development peak flow rates 
were calculated based on the relative increases calculated by CBBEL in the 1997 study.  
The ratios of ultimate-development peak flow to existing-condition peak flow from the 1997 
study were applied to the flow rates used in the IDNR FIS model.  Table 3 presents the 
proposed FIS flow rates and the higher ultimate development flow rates along Mud Creek.   
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Table 3 
Proposed FIS and Ultimate Development Peak Flow Rates Along Mud Creek 

  

Location FIS 100-Year Peak  
(cfs) 

Ultimate Development 
100-Year Peak (cfs) 

At 96th Street 3,825 4,020 
At 106th Street 3,750 3,950 
Upstream of Sand Creek 3,000 3,270 
Upstream of High Ditch 2,850 3,110 
At Hoosier Road 2,775 3,000 
At Brooks School Road 2,650 2,825 
At 126th Street 2,460 2,600 
At State Road 238 2,350 2,360 
At Interstate 69 2,280 2,280 
At Cyntheanne Road 2,110 2,110 
At Atlantic Road 1,720 1,720 
 
 
The 1997 CBBEL study also found that the peak flow rates along Sand Creek would be 
reduced slightly after ultimate development of the watershed.  Based on this slight 
reduction, the Sand Creek Base Flood Elevations and corresponding floodway and 
floodplain limits would be unaffected. 
 
The Mud Creek hydraulic model developed for the proposed FIS, with the Ultimate 
Development 100-Year peak flow rates listed in Table 3, showed a maximum increase in 
Base Flood Elevations of less than two inches.  Based on the results of this analysis, the 
increased peak flow rates expected after ultimate development of the watershed in 
Hamilton County under current ordinance requirements would have an insignificant impact 
on the Base Flood Elevations and corresponding floodway and floodplain limits along Mud 
Creek and Sand Creek.  Therefore, no additional flood protection measures for the 
expected increased flow rates would be warranted assuming Hamilton County’s current 
policies are enforced.  In addition, this assumes the existing conveyance and flood storage 
conditions along the stream are maintained, which would require that no filling is allowed 
within the limits of the floodplains of the streams in the watershed. 
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3.4 REQUIRED LEVELS OF PROTECTION 
 
All residential structures and commercial buildings should be protected from the 100-year 
flood event.  Additionally, in order to be in compliance with the requirements of the Hamilton 
County Drainage Ordinance, all road crossings of streams (bridges and culverts) should be 
capable of passing the 100-year peak flow rate without overtopping.   
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4.0               PRELIMINARY SCREENING OF POTENTIAL SOLUTIONS  
 
In completing the evaluation of the Mud Creek watershed to identify and evaluate flooding 
problems along Sand Creek and Mud Creek, it became obvious that most of the “problems” 
that were identified are caused by the way the floodplain and floodway boundaries are 
drawn rather than being caused by the increased flood elevations.  This is particularly true 
for the newer subdivisions in which it appears the existing ground elevations that have been 
raised by filling are higher than the proposed BFEs.  No structural flood control 
improvements designed to lower flood elevations are needed to solve these specific 
problems since the existing ground elevations are already higher than the flood elevations.  
If the previously issued LOMR-Fs are revalidated, many of the problems identified in Tables 
1 and 2 will be resolved.   “Revalidation” is a FEMA process through which all previously 
issued letters of map amendment or map revisions are reevaluated when new maps are 
going to be published. 
 
The areas included under the category of “Mapping Problem” can be subcategorized as 
follows: 
 

1. Areas for which a LOMR-F was previously issued and the area is on the preliminary 
revalidation list. 

 
2. Areas for which a LOMR-F was previously issued and the area is not on the 

preliminary revalidation list. 
 

3. Areas that have been raised by fill to elevations higher than the BFEs but no LOMR-
F was ever issued 

 
4. Homes or areas with natural ground elevations that are higher than the BFE, but the 

area is inadvertently shown within the floodplain limits. 
 
The revalidation list that was reviewed as part of this study is preliminary, dated February 
17, 2000.  IDNR staff indicated they anticipate receiving an updated preliminary list at any 
time.  Areas not currently on the list could be added before the final maps are published.  
Conversely, areas that are on the current list could be removed.   
 
Structural flood control improvements that would lower flood elevations could help the 
areas identified as “Isolated Residential Flooding” that would be inundated during floods, as 
well as the existing road crossings that would be overtopped during a flood event.  With 
these facts in mind, the evaluation of potential solutions focused on alternatives, structural 
and non-structural, to best solve the actual problems. 
 
CBBEL has identified several potential alternatives to consider.  Table 4 provides a 
summary listing of these alternatives and the preliminary screening results.  Based on the 
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results of the preliminary screening process, a short list of promising solutions for further 
consideration was compiled and is presented in Table 5.   

 
TABLE 4 

Initial Screening of Potential Alternatives 
 

No. Description Remarks 

 
A 

 
Revise mapping to 
reflect existing ground 
elevations 
 

 
Since the deadline for commenting on the proposed re-
mapping has passed and IDNR and FEMA will not 
consider any additional proposed revisions prior to 
publishing, a Physical Map Revision (PMR) after formal 
publication of the new maps by FEMA would be 
required. This would be a very costly and time-
consuming option due to the very detailed FEMA 
requirements.  Additionally, an application for a PMR 
may not be successful due to the presence of fill in 
many of the areas.  Due to the cost and time 
requirements, this option does not merit further 
consideration. 
 

 
B 

 
After formal publication 
of revised FIRMs, 
pursue letters from 
FEMA to remove from 
the floodplain existing 
areas with ground 
elevations that are 
higher than the BFEs 
 

 
Although letters from FEMA would not change the 
published maps, they are a viable option for removing 
specific parcels from the regulated floodplain.  The type 
of letter required would depend on the specific 
circumstance.  Different actions would be required for 
each of the four subcategories of “Mapping Problem” 
identified in the paragraphs above.  This alternative 
will be carried to the short list of promising 
solutions for further analysis. 
 

 
C 

 
Field check elevations 
and enlarge existing 
stream crossings as 
required 
 

 
This alternative would improve the existing stream 
crossings that are overtopped during flood events or 
that cause a significant backwater.  It has the potential 
of reducing upstream flood elevations and would bring 
the crossings into compliance with county ordinance 
requirements for stream crossings to convey the 100-
year flow rate.  It will be carried to the short list of 
promising solutions for further analysis. 
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No. Description Remarks 

 
D 

 
Construct single 
regional detention basin
 

 
This alternative was evaluated in the 1997 CBBEL 
report.  As presented in that report, a single regional 
detention basin would require approximately 1,750 
acre-feet of active storage and would cost more than 
$26 million.  This alternative does not meet the 
evaluation criteria requirements and will not be 
considered further. 
 

 
E 

 
Construct multiple 
regional detention 
basins 
 

 
The 1997 CBBEL report included an analysis of an 
option of three detention basins, two along Sand Creek 
and one on Mud Creek.  This alternative had an 
estimated cost of $33.5 million. Because of this high 
cost, this alternative does not meet the evaluation 
criteria requirements and will not be considered further.
 

 
F 
 

 
Field check all 
elevations and elevate 
(raise-in-place) 
residential structures 
located within the 
floodplain  
 
 

 
This alternative has the potential to eliminate existing 
flooding problems in an economical manner with 
minimal negative impacts based on the evaluation 
criteria.  It would need to be evaluated in more detail as 
part of a flood hazard mitigation plan that would include 
elevation of structures, floodproofing, and potential 
voluntary buyout of residential structures.  This 
alternative will be carried to the short list of 
promising alternatives for further evaluation. 
 

 
G 
 

 
Floodproofing 
residential structures 
located within the 
floodplain 
 

 
See the remarks for Potential Alternative F.  This 
alternative will be carried to the short list of 
promising alternatives for further evaluation. 
 

 
H 
 

 
Acquisition of 
residential structures 
located within the 
floodplain 
 

 
See the remarks for Potential Alternative F.  This 
alternative will be carried to the short list of 
promising alternatives for further evaluation. 
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No. Description Remarks 

 
I 

 
Reconstruct the 
previous diversion to 
Geist Reservoir 
 

 
The Geist Reservoir diversion location is now almost 
fully developed with residential subdivisions.  Restoring 
this diversion would not be feasible, even if it could be 
justified economically.  This alternative would not meet 
the evaluation criteria requirements and will not be 
evaluated further. 
 

 
J 
 

 
Dredge and widen Mud 
Creek and Sand Creek 
to increase conveyance 
capacity 

 
This alternative would involve widening Sand Creek and 
Mud Creek sufficiently to increase the conveyance 
capacity of the streams to reduce the calculated peak 
flood elevations.  Although this alternative may have 
technical merit, in that sufficient widening would reduce 
flood elevations, it would not meet the environmental 
criteria.  Both Sand Creek and Mud Creek are valuable 
environmental resources.  Extensive construction within 
the channel would cause significant negative impacts to 
the environment and fish and wildlife resources.  This 
alternative does not meet the evaluation criteria 
requirements and will not be evaluated further. 
 

 
K 
 

 
Do nothing 

 
“Do Nothing” is always an alternative for the county.  
This alternative would allow future development 
according to the current ordinance requirements for the 
Mud Creek watershed.  It would exclude pursuing any 
letters from FEMA for existing properties located within 
the revised floodplain limits, or construction of any flood 
control improvements, or pursuing buyout or 
floodproofing scenarios for affected properties.  This 
alternative would allow property owners to pursue 
solutions to their flooding problems, but would not 
provide any funding for potential solutions.  This 
alternative will be carried to the short list of 
potential solutions that will be evaluated further. 
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Based on the results of the initial screening presented in Table 4, a short list of promising 
solutions for further consideration and possible inclusion in the recommended plan was 
compiled.  In order to compare the effectiveness of various alternatives and to act as a 
base-condition, the “Do Nothing” alternative is included in the short list.  Table 5 is a 
summary listing of the four alternatives selected for additional analysis.  An in-depth 
discussion of each alternative is provided in the next section of the report.   

 
TABLE 5 

Short List of Promising Solutions 
 
Alternative # Description Affected Areas 

 
1 

 
Do nothing (Base Condition: allow future 
development according to traditional 
stormwater and floodplain ordinance methods) 
 

 
All areas 

 
2 

 
Apply for appropriate letters from FEMA for each 
impacted property that has existing ground 
elevations that are higher than the revised flood 
elevation. 
 

 
Mapping Problem 

Areas 

 
3 

 
Enlarge existing stream crossings to convey the 
full 100-year flow with no overtopping. 
 

 
Bridge/Road 

Overtopping Areas 
 

 
4 

 
Implementation of a flood hazard mitigation 
plan consisting of structure elevation, 
floodproofing, or voluntary buyout 
 

 
Isolated Residential 

Flooding Areas 
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5.0      DETAILED EVALUATION OF PROMISING SOLUTIONS 
 
The short-listed, promising solutions identified in the previous section were subjected to a 
more detailed evaluation of their technical effectiveness, economic feasibility, social and 
institutional impacts, and environmental feasibility.  A detailed discussion of each short-
listed promising solution is provided under each sub-heading. 
 
5.1  Alternative 1:  Do Nothing 
 
This alternative is being considered as a base-condition scenario for evaluating other 
alternatives, as well as a legitimate alternative itself.  Detailed hydrologic evaluations of this 
alternative were completed as part of the 1997 CBBEL study referenced earlier in this 
report.  According to that study, future development in accordance with county standards 
regarding on-site detention would not impact peak flow rates along either stream sufficiently 
to significantly increase flood elevations.  Since the majority of the problems along each 
stream are due to the flood mapping not accurately reflecting existing ground elevations, 
allowing affected property owners to submit applications for appropriate letters from FEMA, 
as in this alternative, may be appropriate.   
 
5.2  Alternative 2:  Apply for FEMA Letters for Affected Properties 
 
As opposed to Alternative 1, the county could implement a project to get appropriate FEMA 
letters for each affected property.  This would involve doing all the work required for 
submitting the applications including confirming ground elevations around residential 
structures, completing the application forms, and coordinating with FEMA throughout the 
review process.  The appropriate action to take would depend on the specific situation.  
Section 4.0 of this report included four sub-categories for the areas identified as having a 
Mapping Problem. Those categories are listed below with the appropriate action to take for 
each: 
 

1. Areas for which a LOMR-F was previously issued and the area is on the preliminary 
revalidation list.   

 
In these cases, there are no issues and the only action required would be to follow 
up with FEMA to ensure the lots remain on the revalidation list. 

 
2. Areas for which a LOMR-F was previously issued and the area is not on the 

preliminary revalidation list.   
 

In these cases, FEMA should be contacted to determine why the lots are not going 
to be revalidated.  It may simply be an oversight on FEMA’s part.  However, it could 
be that FEMA will not revalidate fill areas that have buildings with lowest floor 
elevations (including basements) that are lower than the BFE.  Although unlikely, if 
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this happens, procedures from FEMA Technical Bulletin 10-01 could be used to 
show that the basements are safe from flooding.  This would not preclude the need 
for flood insurance for these structures, but they would be categorized as “in 
compliance” with significantly reduced insurance rates compared with homes that 
are not in compliance. 

 
3. Areas that have been raised by fill to elevations higher than the BFEs but no LOMR-

F was ever issued.   
 

Pursue a LOMR-F for each applicable lot.  This option would be difficult for homes 
with basements that are at elevations lower than the BFE. 

 
4. Homes or areas with natural ground elevations that are higher than the BFE, but the 

area is inadvertently shown within the floodplain limits.   
 

Pursue a Letter of Map Amendment (LOMA).  FEMA issues LOMAs for properties or 
structures that are inadvertent inclusions in the 100-year floodplain on the effective 
FIRM for a community.  The request for a LOMA cannot be based on fill, revised 
flood elevations, or revised floodway boundaries. 

 
Since each affected property would require a separate letter, and each letter would only 
apply to a single property, it is recommended that this alternative be modified.  County staff 
could assist property owners with the process, offering copies of required forms and 
guidance in completing the forms and coordinating with FEMA, but the responsibility for 
completing the application and final coordination would be left with the individual property 
owners.   
 
Another issue regarding flooding problems that FEMA letters will not solve is the proximity 
of several homes to the streams.  In several areas, it appears that homes with basements 
have been built close to the streams.  Although many of these homes are located outside 
the floodplain limits, their basements will likely be flooded during extreme, and not-so-
extreme events.  Although the surveyor’s office received no specific complaints, according 
to newspaper reports, at least two homes along Mud Creek had flooded basements during 
the rainstorms experienced in May 2002.  Additionally, the owners of the home on lot 18 in 
the Walnut Hills subdivision, which is located adjacent to Sand Creek, have stated their 
basement is routinely flooded and their basement sump pump runs constantly.   This home 
is shown outside the floodplain limits of Sand Creek.  Based on conversations with IDNR 
staff who visited the property owners, and examination of the county contour mapping of 
the area, the basement flooding is likely caused by saturated ground around the basement. 
 The runoff from several lots located west of Lot 18 drains across the property to Sand 
Creek.  Additionally, according to staff from the county surveyor’s office, there is also a 36” 
storm drain that flows into a 12” storm drain meaning runoff exceeding the capacity of the 
12” pipe will flow overland across the property.  This runoff likely helps saturate the ground, 
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which would be compounded by Sand Creek flows, particularly during the rainy times of the 
year.    
 
5.3  Alternative 3:  Enlarge Stream Crossings and Raise Road Elevations     
 
This alternative would include raising the roadway elevations and enlarging each stream 
crossing that the hydraulic modeling shows would be overtopped by the 100-year event.  
The purpose of this is to bring the crossings into compliance with the County requirements. 
Preliminary modeling shows that in order to bring the crossings into compliance, the road 
elevations would have to be raised to elevations higher than the BFE.  Raising the road 
elevations without increasing the size of the bridge or culvert would cause higher upstream 
flood elevations due to reduced flow conveyance.  Therefore, in order to meet IDNR 
requirements regarding surcharge, the culvert or bridge would have to be enlarged to 
provide the required additional flow area.   This could be done by adding an adjacent 
culvert, or by replacing the existing structure(s) with something larger.     
 
Based on CBBEL modifications to the IDNR FIS model that added permitted work in the 
floodway, including new pedestrian and golf cart bridges and bridge replacement for Olio 
Road on Mud Creek, and bridge replacements at 116th Street and 136th Street on Sand 
Creek, the following bridges or roadways would be overtopped during a 100-year flood 
event: 
 
Mud Creek:  136th Street, 126th Street, Brooks School Road, 116th Street, Hoosier Road, 
106th Street, and Cumberland Road.  A permit has been approved for replacement of the 
116th Street bridge with a larger structure and modeling for that proposed structure shows 
no roadway overtopping.  The Hamilton County Highway Department shows this bridge is 
scheduled to be completed in 2002.  In addition, the 136th Street crossing is scheduled for 
replacement with a significantly larger structure in 2003.  Hydraulic modeling shows all of 
the above crossings except 106th Street would be overtopped during the 10-year and more 
serious events.  106th Street would not be overtopped during the 10-year event, but would 
be overtopped during the 50-year and more serious events. 
 
Sand Creek:  156th Street, Brooks School Road, 131st Street, Promise Road, Cumberland 
Road (North crossing), Valley Springs Boulevard, and Cumberland Road (South crossing). 
A permit has been approved for replacement of the Promise Road culvert with a bridge 
structure and modeling for the proposed structure shows no roadway overtopping.  The 
Hamilton County Highway Department shows this bridge is scheduled to be completed in 
2002.  Hydraulic modeling shows each of the above crossings would be overtopped during 
the 10-year and more serious events. 
 
In addition to bridge and adjacent roadway overtopping, the revised mapping shows a 
portion of Cyntheanne Road located about 2,000 feet north of the Mud Creek crossing 
would be inundated by floodwaters from Mud Creek and the Frank Kaiser Drain.  This area 
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was flooded during the May 2002 rainstorms.  This portion of the road should be elevated 
above the BFE to be in compliance with the county drainage ordinance. 
 
The IDNR FIS model was used to calculate the approximate required bridge/culvert 
openings that would meet the IDNR maximum surcharge requirements.  The required road 
elevations were established assuming two feet of freeboard above the 100-year flood 
elevation.  The required bridge opening or culvert size was calculated based on the IDNR’s 
requirement that surcharge from construction in the floodway not exceed 0.14 feet.  
Alternatives for the bridge or culvert opening included the option of adding an adjacent 
culvert (or culverts) where applicable, and replacing the existing bridge or culvert(s) with a 
new structure.  The results of that modeling are summarized in Table 6 below. 
 

TABLE 6 
Summary of Required Stream Crossing/Roadway Modifications 

 
Stream Road  Existing 

Bridge/Culvert 
Area (Sq. Ft.) 

Required 
Bridge/Culvert 
Area (Sq. Ft.) 

Existing 
Road 

Elevation 

Required 
Road 

Elevation 

Approach 
Road or 
Bridge 

Overtopping
Mud 

Creek 
126th St. 355 625 812.2 817.0 Bridge 

Mud 
Creek 

Brooks 
School Rd. 

810 1280 800.8 804.8 Approach 
Road 

Mud 
Creek 

Hoosier Rd. 600 
 

840 791.0 796.1 Approach 
Road 

Mud 
Creek 

106th St. 1440 
 

1620 784.0 786.8 Approach 
Road 

Mud 
Creek 

Cumberland 
Rd. 

420 1160 782.4 786.0 Approach 
Road 

Mud 
Creek 

Cyntheanne 
Rd. 

Isolated road flooding at the 
Frank Kaiser Drain crossing 

832.0 838.4 Road 
 

Sand 
Creek 

156th St. 70 235 830.0 833.2 Bridge 

Sand 
Creek 

Brooks 
School Rd. 

95 630 816.0 819.2 Bridge 

Sand 
Creek 

131st St. 170 
 

470 810.0 812.6 Bridge 

Sand 
Creek 

Cumberland 
Road (North) 

250 530 790.0 794.0 Approach 
Road 

Sand 
Creek 

Valley 
Springs Blvd 

625 625 788.3 
 

791.7 Approach 
Road 

Sand 
Creek 

Cumberland 
Rd. (South) 

305 480 786.0 790.3 Bridge 
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5.4  Alternative 4:  Elevation, Floodproofing, or Voluntary Buyout        
 
As presented in this report, major flood control projects designed to reduce peak flow rates 
or otherwise lower BFEs are not considered appropriate to address the isolated residential 
flooding problems for the three residences along Mud Creek and four residences along 
Sand Creek.  Consequently, a “floodplain management” solution consisting of elevation, 
floodproofing, or voluntary buyout of these residential structures, may be a viable 
alternative. 
 
This alternative would require the preparation of a regional or countywide “Flood Hazard 
Mitigation Plan” to determine the best course of action regarding these and other structures 
located within the floodplains throughout the county, and to secure FEMA funding.   As part 
of the noted Mitigation Plan, an inventory of at-risk structures would be prepared and 
options to address the potential flood damages to the structures would be compared 
according to FEMA guidelines.  The Plan would result in an action plan including estimates 
of the associated costs. If the FEMA application procedures are followed properly, the costs 
associated with preparation of the plan and implementing its recommendations should be 
eligible for a 75% federal/25% local cost-share. 
 
This alternative could be an effective, economical, and fundable solution to the problem of 
existing homes located within the proposed floodplain limits if the county decided to 
implement a countywide study. 
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6.0    FINAL SCREENING OF PROMISING SOLUTIONS 
 
This chapter presents the final screening of the four short-listed alternatives discussed in 
the previous chapter.  Table 7 provides a summary of the advantages and disadvantages 
associated with the short-listed alternatives and whether they are recommended for further 
action. 
 

Table 7 
Comparison of the Short-listed Alternatives 

 
ID DESCRIPTION ADVANTAGES DISADVANTAGES RECOM

MEND? 

1 Do Nothing 

• No additional costs to Drainage 
Board or Surveyor’s office. 

• Since most of the problems 
identified along the creeks are 
mapping issues, it may be 
more appropriate for the 
individuals to resolve them. 

• Would not resolve any of the 
problems identified in the study.

No 

2 

Provide 
Assistance in 
Securing 
Appropriate FEMA 
Letters 

• Would resolve a majority of the 
problems identified in this 
study. 

• Would help property owners 
incorrectly shown in floodplain 

• Would provide a central 
location for affected property 
owners to get questions 
answered. 

• Would require minimal county 
resources to provide help to 
local constituents. 

• Would require county 
resources to provide assistance 
to property owners seeking 
new letters. 

• Would not resolve all of the 
problems identified in the study. Yes 

3 
Enlarge Existing 
Undersized 
Stream Crossings 

• Would eliminate road overflow 
at the undersized stream 
crossings. 

• Could lower flood elevations 
immediately upstream of the 
crossings. 

• This could be done as bridges 
are replaced in the future. 

• Very expensive, ranging from 
$200,000 to more than $1 
million for each crossing, 
depending on the location and 
amount of work required.  Due 
to the magnitude of road 
overflow typical, most of the 
crossings would require total 
replacement with a larger 
bridge. 

• Although flood elevations would 
be slightly lower with larger 
crossings, the extent of 
lowering would be limited and 
the benefit would not be 
commensurate with the cost. 

No* 
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ID DESCRIPTION ADVANTAGES DISADVANTAGES RECOM

MEND? 

4 
Implement a Flood 
Hazard Mitigation 
Plan 

• Would solve problem of 
existing structures located 
within the floodplain. 

• Major portion of funding would 
be from FEMA. 

• Could be coordinated and 
managed by the County 
Surveyor’s office. 

• Difficult to justify for only the 
seven structures along Sand 
Creek and Mud Creek.  Plan 
needs to be countywide. 

• Residents may be unwilling to 
be “bought out.” 

• Would increase local 
government bureaucracy with 
another program. 

• Would require extensive initial 
effort and time. 

Yes** 

* This alternative is not recommended for the County Drainage Board and Surveyor’s office to undertake.  
However, assistance could and should be provided to the County Highway Department in setting priorities 
for bridge replacements.  A list of the bridges and portions of road that would be inundated during a flood 
event should be provided to the highway department. 
 
** This alternative is recommended because it would solve the flooding problems for the residents 
currently in the floodplain.  However, it is not recommended for only the Mud Creek watershed because of 
the limited number of residences that would be affected.  The plan would have to be countywide.  If the 
county would pursue such a plan in the future, the structures in the Mud Creek watershed should be 
included.



October 2002       Mud Creek Flood Protection Alternatives Analysis 
 
 

  
 
                Christopher B. Burke Engineering, Ltd. 33 

 

7.0     CONCLUSIONS AND RECOMMENDATIONS 
 
7.1 INTRODUCTION 
 
A detailed review of the flooding concerns along Sand Creek and Mud Creek was 
completed by CBBEL.  Several alternative solutions were evaluated to determine the most 
appropriate actions that the Hamilton County Drainage Board and Surveyor’s Office should 
take to mitigate the flooding concerns.  This chapter summarizes the study’s conclusions 
and recommendations, provides estimated costs for each recommendation, and discusses 
funding considerations.   
 
7.2 CONCLUSIONS AND RECOMMENDATIONS 
 
The overall conclusion of this study is that most of the problems resulting from the revised 
hydraulic analysis of Mud Creek and Sand Creek are apparently due to inaccuracies in the 
proposed mapping of the revised floodplain boundaries.  These inaccuracies are the natural 
consequence of land alterations performed after the 1998 Hamilton County detailed 
mapping was developed.  Most of the lots/buildings shown within the limits of the proposed 
floodplain appear to be on land with ground elevations that are higher than the proposed 
flood elevations.  These lots could be formally removed from the floodplain limits using the 
appropriate FEMA letter process, i.e., LOMR-F or LOMA.  Additionally, several road 
crossings along each stream have insufficient capacity to convey the full 100-year peak 
flow without overtopping either the structure or the adjacent road surface.  Raising the 
roads to elevations higher than the BFEs and either replacing the existing structures with 
larger structures or possibly adding new culverts adjacent to the existing structures would 
improve the stream crossings. 
 
The major conclusions, recommendations, and statements of estimated cost for each 
recommendation of this study are presented below: 
 
• Conclusion #1:  Based on the available county mapping, and the proposed floodway 

and floodplain mapping, approximately 121 lots and homes are shown within the 
floodplain limits.  It appears that approximately 114 of these properties may be at 
elevations that are higher than the proposed BFEs. 
 
Recommendation#1:  Notify residents, or developers, as applicable, via a public 
meeting, that their property is shown as being within the floodplain limits and, if there is 
no existing letter from FEMA for their property, they can pursue a letter from FEMA to 
formally remove their property.   Offer advice and guidance on pursuing the appropriate 
FEMA letter. 
 
Estimated Cost of Recommendation #1:  The cost associated with this alternative 
would be the county manpower costs associated with conducting public meetings and 
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assisting applicants.  All costs associated with submitting the application would be 
borne by each individual applicant. 
 

• Conclusion #2:  Based on the available mapping, at least three properties along Mud 
Creek and four properties along Sand Creek are shown in the floodplain on land with 
apparent elevations that are lower than the proposed BFEs.  The FEMA letter process 
would not apply to these properties. 
 
Recommendation #2:  Consider future implementation of a “floodplain management” 
solution to these problems, and other flooding problems throughout the county by 
means of a countywide “Flood Hazard Mitigation Plan”, presented as Alternative 4 in 
Section 5.3 of this report. 
 
Estimated Cost of Recommendation #2:  The estimated cost of implementing such a 
plan is based on CBBEL experience implementing similar programs in other parts of the 
state.  Based on this prior experience, the estimated cost of conducting the analysis and 
preparing the plan would be about $100,000, of which the County would pay 25%, 
assuming the program would meet FEMA requirements to qualify for the 75% federal 
funding of the program.  The estimated cost of implementing the program, including 
floodproofing, or other options, would depend on the results of the study that would 
encompass the entire county. 

 
• Conclusion #3:  Based on currently available mapping, and the proposed FIS hydraulic 

model developed by the IDNR, as revised by CBBEL to include the new crossings that 
have been built or have been permitted and will be built within the next two years, 6 
road crossings over Mud Creek and 6 road crossings over Sand Creek, and/or the 
adjacent roadways, would be overtopped during a 100-year flood event.  This violates 
the Hamilton County ordinance requirement that all stream crossings and adjacent 
roadways be constructed at elevations higher than the BFE. 
 
Recommendation #3:  Implement a capital improvement plan to replace inadequate 
stream crossings and/or raise adjacent roadways that would be inundated by the 100-
year flood event.  This work would normally be programmed and completed by the 
Hamilton County Highway Department, the Town of Fishers, or the City of Noblesville, 
depending on the location of the crossing. 
 
Estimated Cost of Recommendation #3:  It is estimated that the cost of replacing the 
structures would vary from approximately $200,000 to more than $1 million per 
structure, depending on the crossing.  Assuming an average cost of $300,000, the total 
estimated cost for replacing all 12 structures would be $3.6 million. 
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• Conclusion #4:  Over the recent past, several homes have been built very close to 
Mud Creek and Sand Creek (even though they may have been outside the regulatory 
floodplain).  Many of these homes appear to have basements.  As noted during the May 
2002 rainstorms, basements in these homes will be subject to flooding, particularly 
during extended wet periods. 
 
Recommendation #4:  Enforce county stormwater ordinance based on guidelines 
provided in FEMA Technical Bulletin 10-01.  Strongly recommend that basements not 
be constructed in areas that have been removed from the regulatory floodplain based 
on fill, or areas located close to the floodplain, reminding the builder(s) that FEMA could 
rescind their LOMR-F if the lowest finished floor is lower than the BFE.  Recommend 
local and county review staff notify applicants about the likelihood of flooded 
basements, particularly in homes built adjacent  to the creeks. 
 
Estimated Cost of Recommendation #4: Implementation of this recommendation 
would result in no additional. 

 
• Conclusion #5:  Although Mud Creek and Sand Creek are county regulated drains, no 

funds are currently being collected from residents in the watershed and no maintenance 
is being done by the County Surveyor’s Office.  Without inspection and maintenance, 
over time the streams will degrade causing flooding problems due to decreased 
conveyance capacity. 
 
Recommendation #5:  Add both streams to the county assessment roles for stream 
maintenance.  The assessments should be sufficient to cover the costs of regular 
stream maintenance.  This would ensure the streams have ongoing capacity which will 
prevent future overbank flooding problems. 
 
Estimated Cost of Recommendation #5:  The costs associated with this 
recommendation would be for any required inspections of the two streams and 
administrative costs associated with adding the streams to the assessment roles.  The 
costs for stream maintenance would be covered by the assessments collected from 
within the watersheds. 

 
• Conclusion #6:  Several homes along each stream that were built outside the limits of 

the floodway but within the previously designated floodplain limits have been impacted 
with flooded basements due to saturated ground.  Additionally, development (filling) in 
the floodplain, although permittable under IDNR and FEMA criteria, removes the natural 
overbank flood storage, potentially increasing downstream flow rates.  The only way to 
ensure maintenance of the natural floodplain storage is to allow no filling within the 
floodplain limits.  This would prevent future flooding problems with structures built in or 
adjacent to the floodplain, and when coupled with the county’s stormwater ordinance 
detention requirements, would help ensure no negative impacts due to future 
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development within the watershed.  Based on detailed hydrologic analyses performed 
by CBBEL, flow rates are not expected to significantly increase if these measures are 
continued to be enforced by the county and are also adopted by Noblesville and 
Fishers. 
 
Recommendation #6:  Continue strict enforcement of current county policies regarding 
stormwater detention and floodplain development and encourage the City of Noblesville 
and Town of Fishers to do the same.  This policy should include the requirement that 
required detention storage ponds be built outside the limits of the floodplain.  This is 
required to ensure the peak flow rates in each stream (and in all county streams) are 
not increased beyond the calculated results as the watershed develops. 
 
Estimated Cost of Recommendation #6:  There would be no additional monetary cost 
to the county.  But, developers will undoubtedly express opposition to a policy that 
would allow no development in the floodway fringe areas, which is currently allowed per 
current local, state, and federal guidelines. 
 

• Conclusion #7:  Several detention ponds have been built within the limits of the 
floodplain, and in some cases, within the limits of the floodway.  It also appears that the 
top of bank elevations of the ponds are lower than the revised BFEs meaning the ponds 
would be inundated by stream flows during 100-year flood events and no local 
development flood storage would be available.  Further analysis of each specific basin 
is required to determine whether retrofitting, or some other action, would be desirable. 
 
Recommendation #7:  Complete detailed analysis of each detention pond located 
within the limits of the floodplain/floodway to verify top of bank elevations and to 
determine whether retrofitting, or some other action, is desirable.  This would be 
required on each basin, separately.  Also, see Recommendation #6 regarding 
placement of stormwater detention facilities within the floodplain. 
 
Estimated Cost of Recommendation #7:  The cost of this analysis would be up to 
several thousand dollars for each detention basin.  A decision would have to be made 
regarding who would fund these analyses since the projects were apparently approved 
as designed and built. 
 

• Conclusion #8:  It is suspected that the Mud Creek Watershed may be suffering from 
stormwater quality problems although no comprehensive studies have been conducted 
to clearly identify, define, and assess these problems.  In addition, IDEM’s proposed 
Rule 13 (designed to meet the requirements of the EPA’s NPDES Phase II program) 
requires, among other things, an inventory of stormwater quality concerns within the 
watershed and the development of specific plans to address these concerns. 
 



October 2002       Mud Creek Flood Protection Alternatives Analysis 
 
 

  
 
                Christopher B. Burke Engineering, Ltd. 37 

 

Recommendation #8:  Complete a detailed evaluation of stormwater quality within the 
Mud Creek Watershed.  In order to complete this evaluation, several sites will need to 
be sampled in order to establish baseline data.  Biological data, in the form of habitat 
evaluation and macroinvertebrate sampling, should be conducted once in October and 
once in May.  Physical observations concerning the dimensions, geometry, stability, 
siltation, and riparian zone should be conducted once in May.  Chemical data should be 
collected twice in late Spring (May or June).  One sampling should follow a rainfall 
event; the other should sample base flow.  Chemical data collection should include the 
following parameters:  pH, temperature, dissolved oxygen, turbidity, conductivity, 
nitrate/nitrite, organic nitrogen, ammonia nitrogen, total and dissolved phosphorous, and 
E. coli.  Sampling site locations should be determined following a preliminary evaluation 
of land use within the watershed.  In general, sampling sites should either be located 
within subwatersheds that are selected as representative of the larger watershed, 
downstream of suspected problem areas, and/or at the confluence of major tributaries.  
Data collection should be consistent with the Qualitative Habitat Evaluation Index and 
EPA’s Rapid Bioassessment Protocol II.  Quality control/quality assurance procedures 
should be a part of the sampling and stormwater quality analysis.  It is also 
recommended that an evaluation of the U.S. EPA NPDES Phase II stormwater 
regulation issues as they pertain to the Mud Creek Watershed be completed.  This 
should include an evaluation of the general nature and extent of efforts needed in this 
watershed towards meeting the six minimum control measures of the NPDES Phase 2 
regulation requirements. 
 
Estimated Cost of Recommendation #8:  The estimated cost of implementing this 
recommendation would be on the order of $50,000 depending on the extent of the 
efforts.  These funds would come from the county and local municipalities. 
 

• Conclusion #9:  Detailed hydrologic analyses and modeling have been completed for 
the Mud Creek watershed.  This modeling was used by the IDNR and FEMA to develop 
a new Flood Insurance Study and associated mapping.  The use and refinement of the 
modeling to evaluate/incorporate the effects of new development would ensure 
consistency with the overall goals for the watershed. 
 
Recommendation #9:  Any proposed stormwater facility design (detention ponds, 
storm drains, etc.) should be completed using the same model methodology as used in 
the hydrologic analyses completed for this watershed and adopted by the IDNR and 
FEMA.  It is recommended and intended that the data and study results should be used 
as the basis for any future work in the watershed and should not be circumvented by 
other, separate work that may contradict this approved modeling.  Any future changes 
to the modeling due to better data, construction, or other City/County acknowledged 
activity should be incorporated into the base condition modeling and related analyses 
developed as a part of this study to fully understand and evaluate the impacts of those 
changes.   
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Estimated Cost of Recommendation #9:  Implementation of this recommendation 
should result in no additional cost. 

 
• Conclusion #10:  Currently, there is no local control or influence over the national flood 

insurance mapping program run by FEMA.  Additionally, much of the flood mapping in 
the county is not based on the latest county contour mapping.  This means the data 
used for local permitting and planning is different from the mapping used by FEMA.  The 
best way of resolving this issue would be to become a Cooperating Technical Partner 
(CTP) with FEMA so that FEMA maps may be routinely and efficiently updated based 
on an ongoing agreement and partnership between FEMA and Hamilton County.  
 
Recommendation #10:  Hamilton County should become a FEMA partner with the 
CTP program administered through the surveyor’s office so that FEMA maps may be 
revised directly by the county and the revisions may be published by FEMA in a timely 
manner.  In addition to streamlining the process, a CTP arrangement would include 
supplemental funding from FEMA with priority.   
 
Estimated Cost of Recommendation #10:  There would be no cost initially.  Once the 
agreement is approved and established, approximately $50,000 to $100,000 should be 
budgeted annually to undertake limited, locally funded floodplain mapping projects and 
to provide the required match for available funding from FEMA for mapping activities.  
These funds would likely come from the county and local municipalities. 

 
 
7.3 FUNDING CONSIDERATIONS 
 
Other than potential federal cost-sharing for CTP activities, and the federal match of 75% of 
total costs for the Flood Hazard Mitigation Plan, there are no known federal or state funds 
available to solve the flooding problems identified in this study.  Funding for 
Recommendation #1 would likely come from the general funds of the County Drainage 
Board and Surveyor’s office.  The federal government would provide 75% of the funds for 
Recommendation #2, with 25% of the funds coming from the county.  Funding for 
Recommendation #3 would likely come from the County Highway Department “cumulative 
bridge funds” or other general funds.  The priority for replacing each crossing would likely 
be set by the County Commissioners based on input from the County Engineer and County 
Surveyor.  The decision on priority should be based on the amount of traffic over each 
crossing, as well as the availability of alternate emergency access routes.  As noted, 
Recommendation #4 would result in no additional cost to the county.  The potential sources 
of funds for Recommendations #5 through #10 are provided in the Estimated Cost 
paragraph with each recommendation. 
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Walnut Hills, ½ mile north of 106th on West Side of Cumberland 
Rd. Looking north from bridge in development over Sand Creek. 
Homes on the left on fill with possible basements. Some homes 
appear to encroach into proposed floodway and floodplain of Sand 
Creek. Date of Photo: 2/25/02. Index Location # 3. 

Single family residence at SW corner of 156th St. and Olio Rd. 
New maps show home just outside floodway and floodplain of 
Sand Creek. Date of Photo: 2/25/02. Index Location # 4. 



 

 

PROJECT: 
    CHRISTOPHER B. BURKE ENGINEERING, LTD. 
   National City Center, Suite 1368 South 
   115 West Washington Street 
    Indianapolis, Indiana  46204 
    TEL  (317)266-8000 FAX  (317)632-3306 

PROJECT: TITLE: 

PROJECT NO: APPROX. SCALE:

DATE: 

EXHIBIT  11  

Mud Creek Watershed Flood 
Protection Alternatives 

01-410 Not To Scale 

2/25/02 
 

Selected Photographs in Watershed 

Single family residence at SE corner of 146th St. and Boden Rd. 
New maps show home in floodplain of Sand Creek.  Bridge on 
146th Street was replaced in May 2002 with twin 11’x 7’ pipe 
arches. Date of Photo: 2/25/02. Index Location # 5. 

Single family residence on the north side of SR 238; just west of  
the Mud Creek crossing. New maps show portion of home in 
floodplain. Land is very flat from creek to lower level garage. 
Date of Photo: 2/25/02. Index Location # 6. 
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Mud Creek at 106th and Cumberland Rd. Looking south at 
flooded soccer fields from the entrance to Bradford Ridge 
Subdivision. Date of Photo: 5/14/02. Index Location # 7. 

Mud Creek at 106th & Cumberland Road. Looking  southwest at 
flooded soccer fields from the entrance to Bradford Ridge 
Subdivision. Date of Photo: 5/14/02. Index Location # 8. 
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Mud Creek along Spyglass Hills Section 4 looking north along 
Knightsbridge Lane  Date of Photo: 5/14/02.  
Index Location #  9. 

Mud Creek. Looking northeast from Hoosier Road at entrance to 
Ironwood Golf Course. Overbank flooding along south overbank.    
Date of Photo: 5/14/02. Index Location # 10. 
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