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Scope of Services 
 
1. Develop a stormwater runoff model (100-Year and 10-Year Critical Duration Series) to 
simulate existing runoff and flooding potential along 2.9 mile study reach.  Estimate possible 
increases in runoff that may be caused by future development.  
 
2. Define existing and potential future flooding problems in the watershed. 
 
3. Develop a set of solutions to the existing and potential future flooding problems under the 
existing and future development conditions.  These solutions may include underground 
detention, two stage ditching, cutoff channels and / or rerouting runoff to other drainage 
sheds. 
 
4. Walk study reach with Town of Mooresville staff.  Banning Engineering will interview staff to 
determine areas where significant problems have been documented. 
 
5. Topographic survey along study reach.  Includes pipe crossing details and (1) cross-section 
between pipe crossings. 
 
6. Develop preliminary flood plain (100-year) along study reach for planning purposes only. 
 
7. Identify potential financing mechanisms for implementation of needed improvements. 
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Executive Summary 
 
Introduction 
 
The following report describes the findings of Banning Engineering, P.C., for the Drainage Study 
of the Town of Mooresville watershed along Goose Creek to East Fork of White Lick Creek. The 
watershed covers roughly 1 square mile (626 acres), with 86 acres in Hendricks County and 540 
acres in Morgan County.  The study reach is shown below. 

 
The project was broken into five areas.  Each area was analyzed in detail.  Potential projects to 
alleviate flooding issues as discovered through the course of the study were advanced.  
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Data Collection 
 
Overall topographic information was downloaded from the State of Indiana.  The 1 foot 
contours from 2011 were used to delineate drainage basins and fill in elevation data as 
appropriate.  In areas of specific focus, Banning Engineering surveyors gathered cross-sections, 
structure finished floor elevations, culvert and bridge details, and roadway profiles.  Field 
Reconnaissance was completed throughout the entire reach.  Condition of the existing 
infrastructure was noted as needed.  The field reconnaissance was used to provide assumptions 
for the hydraulic modeling and confirm watershed delineations.   
 
Additional information was compiled from the July 2015 flood event within the Town.  
Information from this storm event was used to calibrate the hydraulic modeling and confirm 
focus areas within the study reach. 
 
Public Input 
 
Public input was obtained using three primary methods.  First, information from news coverage 
of the July 2015 flood event was reviewed for applicable data.  Second, Town of Mooresville 
staff gave Banning Engineering staff a tour of the watershed and highlighted problem areas.  
Lastly, property owners adjacent to the study reach were sent a letter alerting them of the 
drainage study and to contact Banning Engineering staff with any questions or comments. 
 
This method provided a definitive area of predominant public input for four of the five areas of 
study.  Area A had a focus area north of Washington Street, west to Maple Land and North to 
Bridge Street.  Area B had a public input focus along Circle Drive.  Area C had primary public 
input along the northern part of the open ditch along Indiana Street.  Area D had no focus area 
for public input.  Area E had a focus area at the intersection of Northfield and Edgewood Drives. 
 
Reviewing the public and staff comments found that Areas A and E appear to experience the 
most significant flooding issues.  Area B has some flooding issues as well, but they do not 
appear to be as severe.  Areas C and D do not appear to have significant flooding issues 
involving residents at this time. 
 
Hydrologic and Hydraulic Analysis 
 
A base hydrologic and hydraulic model was made using all the data collected.  A critical storm 
duration series was used to evaluate both the 10-year and 100-year events.  Huff rainfall 
distributions were used as described within the 2004 Mooresville Stormwater Design Manual.  
The model was calibrated using estimated rainfall depths from the July 2015 event. 
 
The model was then used to delineate a 100-year and 10-year floodplain.  The analysis showed 
flooding of 29 structures in a 100-year event and 5 structures in a 10-year event.  Area A 
showed flooding of 16 structures in a 100-year event.  Area B showed 2 structures being 
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flooded.  Areas C and D showed no structures flooded in a 100-year event.  Area E showed 10 
structures flooded in a 100-year event.  The modeling appears to collaborate the public input 
from the study. 
 
Flooding within Area A appears to be from lack of capacity due to siltation or the small size of 
the ditch as well as the close proximity of structures to the ditch.  Flooding within Area B is 
primarily due to the proximity of structures to the ditch.  Area E experiences flooding for two 
primary reasons.  First, the pipe under Northfield Drive is undersized requiring water to 
overflow from the ditch to the intersection of Northfield and Edgewood Drives.  Second, the 
pipes at the intersection of Northfield and Edgewood Drives do not have capacity to discharge 
the local watershed. 
 
 Potential Solution Set 
 
Six different potential solution sets were advanced.  The overall watershed was reviewed first, 
and then the five areas within the watershed were all looked at for potential projects.  Several 
additional projects were reviewed, but not included in the report.  The primary reason for not 
including the projects was lack of benefit or significant damages downstream. 
 
The overall watershed projects were programmatic in nature.  There was no project found that 
could solve all the flooding issues along the study reach.  The projects forwarded for the overall 
watershed include: using the 100-year floodplain mapping for future planning and building 
requirements, a property acquisition plan, and ordinance updates. 
 
Area A had four projects advanced.  The beneficial projects forwarded are A-1 and A-2.  These 
projects include cleaning and dipping the ditch as well as removing unused private crossings.  
These two projects appear to have a significant benefit in the more frequent 10-year storm 
events.  There is some benefit noted during a 100-year storm as well. 
 
Area B had two projects advanced, but only project B-1 provided benefit.  Project B-1 is the 
construction of a potential offline detention basin along the ditch downstream of Indiana 
Street.  The benefit for this project occurs downstream of its location into Area A.  There is no 
benefit upstream of Indiana Street 
 
Area C had two projects advanced.  Both project C-1 and project C-2 appear to have benefit if 
designed and constructed correctly.  Project C-1 includes piping of the Indiana Street ditch and 
installation of offline dry detention.  This project has benefit downstream through Indiana 
Street.  Project C-2 has potentially significant benefit.  Project C-2 includes working with 
Mooresville School Corporation to increase inlet capacity and detention on school property in 
an effort to eliminate a watershed jump along Carlisle Street. 
 
Area D had one project advanced.  The two-staged ditch (Project B-1) did not appear to provide 
benefit. 
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Area E had eight projects advanced.  Of the eight projects three included some variation of 
purchasing homes (Projects E-5, E-6 & E-7).  Project E-8 (Drainage Impact Area) has already 
begun implementation.  Project E-1 was reviewed, but it was determined that increasing 
capacity through Northfield Drive had damages downstream that could not be offset.  Projects 
E-2 and E-3 are smaller projects will smaller benefit (10-year storm or less).  The projects 
include cleaning out of the ditch just downstream of Northfield Drive and providing additional 
inlets to help discharge localized flow from the Northfield and Edgewood Drive intersection.   
 
The only project that fully addresses the flooding issues within Area E is Project E-4.  This 
project includes construction of a regional detention basin upstream of County Line Road in 
Hendricks County, and additional pipes to help discharge the intersection of Northfield and 
Edgewood Drives.  Benefits for Project E-4 can be documented downstream to Washington 
Street. 
 
Potentially beneficial Non-Programmatic Project Summaries: 
 

• Project A-1 
o Clean and Dip Ditch within Area A 

 Phase 1 Clean and dip ditch from Washington Street to Bridge Street and 
Maple Lane 

 Phase 2 Clean and dip ditch from Washington Street downstream to East 
Fork of White Lick Creek 

o Land Acquisition (multiple property easements or right of entries required) 
o Project Cost Opinion 

 Phase 1 $63,800 
 Phase 2 $52,500 

o Primary Benefit – Area A  
 100-year elevations reduced on 16 structures 

o Secondary Benefit – Downstream portions of Area B  
 100-year elevations reduced on 2 structures 

• Project A-2 
o Remove unused private crossings 
o Land Acquisition (one easement or right of entry required) 
o Project Cost Opinion $5,000 
o Primary Benefit – Area A 

 10-Year elevations reduced on 2 structures 
  



Town of Mooresville  
Morgan County, IN 

July 2016 
Drainage Study 

 

Page 10 of 103 
 

• Project B-1 
o Green Space / Offline Detention within open space in Area B 
o Land Acquisition 3.75 Acres +/- 
o Project Cost Opinion $440,000 
o Primary Benefit – Downstream portions of Area B 

 1 structure removed from 100-year floodplain 
 100-year elevation reduced on 1 structure 

o Secondary Benefit – Upstream portion of Area A 
 100-year elevations reduced on 2 structures 

• Project C-1 
o Piping of Indiana Street Ditch with Offline Detention 
o Land Acquisition 3 Acres +/- 
o Project Cost Opinion $750,000 
o Primary Benefit – Downstream portions of Area C 
o Secondary Benefit – Upstream portions of Area B 

 100-year elevation reduced on 1 structure  
• Project C-2 

o Work with School Corporation to increase detention and inlet capacity on school 
property 

o Land Acquisition – none 
o Project Cost Opinion – Not determined 
o Primary Benefit – School Corporation property and Carlisle Street 
o Secondary Benefit – Circle Drive within Area B 

• Project E-2 
o Additional inlets at Edgewood and Northfield Drives 
o Land Acquisition – none  
o Project Cost Opinion - $35,000 
o Primary Benefit – Intersection of Northfield and Edgewood Drives 

 10-Year elevations reduced for 6 structures 
• Project E-3 

o Clean ditch downstream of Northfield Drive 
o Land Acquisition – right of entry or easement required (not platted) 
o Project Cost Opinion - $5,000 
o Primary Benefit – Area E, but only in lower frequency events (not 100-year) 

• Project E-4 
o Regional detention upstream of Hendricks County Line Road and increase pipe 

capacity at Northfield and Edgewood Drives 
o Land Acquisition – 12 Acres +/- 
o Project Cost Opinion - $1,000,000 
o Primary Benefit – Area E 

 9 structures removed from 100-year floodplain 
o Secondary Benefit – Area D & Area A 

 100-year elevations reduced on 13 structures 
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• Project E-5 
o Purchase 3 properties in overflow area from open ditch 
o Land Acquisition – 3 properties 
o Project Cost Opinion - $270,000 
o Primary Benefit – No reduction in flood elevations 

 3 structures removed from 100-year floodplain 
• Project E-6 

o Purchase 9 properties in 100-year flood area at Northfield and Edgewood Drives 
o Land Acquisition – 9 properties 
o Project Cost Opinion - $900,000 
o Primary Benefit – No reduction in flood elevations 

 9 structures removed from 100-year floodplain 
• Project E-7 

o Purchase 2 properties at Northfield and Edgewood Drives and install emergency 
overflows 

o Land Acquisition – 2 properties 
o Project Cost Opinion - $288,000 
o Primary Benefit – No reduction in flood elevations 

 2 structures removed from 100-year floodplain 
 
Potential Funding Mechanisms 
 
Eight potential funding mechanisms for municipalities were noted from the study.  The 
potential funding sources range from grants with a local match to loans with 40-year payback to 
utilizing drainage assessments.  The most promising funding mechanisms are listed below: 
 

• Flood Control Revolving Loan Fund (IDNR) 
o Maximum $300,000 

• State Revolving Fund Loan Program (SRF) 
o 20-Year Loan 
o Must have environmental benefit 

• Community Focus Fund Stormwater Improvement Grants (OCRA) 
o $500,000 Grant w/ in kind match required 

• Community Facilities Loan (USDA) 
o 40-Year loan bonded against stormwater fees 
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Town of Mooresville Drainage Study 
Narrative 
 

1) Introduction 
 

A. Overall Watershed 
 
The hydrologic and hydraulic study of 
Mooresville encompassed 626 acres, just 
under one square mile. A small portion of the 
watershed, 86 acres, is within Hendricks 
County.  The remaining 540 acres of the 
watershed is located within the Town of 
Mooresville and Morgan County. The 
watershed eventually drains into the East 
Fork of White Lick Creek, southeast of 
Mooresville, near the intersection of State 
Roads 67 and 144.  
 
The study area has been split into five separate 
areas, based on watershed boundaries and issues 
observed.  These areas and overall watershed 
boundary are shown in Figure 1.   
 

2) Data Collection 
 

A. Topographic Information 
 

Topographic information was pulled from two sources: Indiana University’s ISDP 
Download Tool1 and a survey by Banning Engineering. 2011 LIDAR from the IU GIS 
website was used to create 1 ft contours of the entire watershed. In addition, the 
2015 survey by Banning Engineering gathered approximately 25 cross sections, 41 
culverts and bridge crossings, 19 finished floor elevations, and 4 roadway profiles.  
 

B. Geographic Information Systems Data 
 
The available GIS data included parcels, roadway locations and names, aerial 
photography, municipal boundaries, and parcel reports from 39 Degrees North2. 
Other online GIS resources included the USDA Soil Survey11.  Fortuitously, the Google 
Street View images available appear to be taken just hours after the July 2015 storm. 
It is obvious the water has receded in these images, but the general impacts of the 

Figure 1: Watershed Boundary 
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flooding are still apparent. 
 

C. Field Reconnaissance 
  

Field reconnaissance took place throughout the course of the study to support 
assumptions for the hydraulic study and to obtain valuable data for project 
development. Several days were spent by professional staff within the Town of 
Mooresville studying the lay of the land and confirming watershed boundaries.  
 
Storm sewer locations were 
observed within the watershed to 
develop accurate internal basin 
boundaries. During the course of 
the site visits, it was discovered 
that the condition of several 
manholes were deteriorating.  For 
example, the masonry manhole 
located on Northfield Drive, shown 
in Photo 1, appears to have a water 
line running through it. Some of 
the bricks have fallen into the 
manhole along with other debris. 
This manhole connects the 
Westwood Drive ditch, from the 
north, to Edgewood Drive, to the 
West, and outlets into the ditch 
just West of Canaan Street.  It is 
the primary outlet for Area E. 
 
In Area A, there were several 
industrial structures built across 
the ditch.  These buildings, such as 
the one shown in Photo 2, restrict 
flow during larger storm events. 
 
  

D. July 2015 Event 
 
The July 2015 flood event negatively affected many residences and businesses 
within the town.  The event that occurred in was well covered by the local media 
outlets.   As such, there were several sources of useful information used to calibrate 
the flood model created as part of this study. These sources included news reports, 
shared photos, resident accounts from field visits, and accounts from Town 

Photo 1: Northfield Drive Manhole 

Photo 2: Building South of Railroad 
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personnel.  Further information on the model calibration can be found in later 
sections of the report. 
 
According to 8 WISH TV’s July 12th, 2015 publication3, the Mooresville Fire 
Department rescued several families from their homes, by boat, during the night. 
The report indicated that the problematic areas included Areas A and E 
predominately with the more intense flooding near Edgewood Drive, Bridge Street, 
and Taylor Street. Several that were rescued stayed the night at the Middle School, 
with the assistance of the Red Cross.  Several accounts of the event are included 
below.  Additional information from the news coverage was used within portions of 
the public input sections of the report. 
  

“I watched the water come in from the wall and just roll right to the center 
of the room in the carpet. It was fast.” – Timothy Long 
 
“It was waist deep in my yard. This house has been in our family for 30 years 
and it’s the first time this has happened.” – Paul Uhls (Bishop Street, Area A) 

 
According to Fox 59’s July 12th, 2015 publication4, there were approximately a dozen 
water rescues. Accounts of the event were included, as follows: 

 
“I think I lost everything. It’s one of those things where you have no control 
over it and right now there’s really nothing I can do.” – Timothy Long 
 
“It was like a river.” – Judy Ransome Moone (W. Washington St., Outside 
study watershed) 

 
A photo also surfaced on 8 WISH TV’s website3, at an 
unidentified location in Mooresville Indiana, showing a car 
partially submerged at night. The photo, shown in Photo 3, 
was a courtesy of a Cassie Jo White. It is unknown where, in 
Mooresville, this photo was taken. 

 
 
 
 

 
  

Photo 3: Submerged Car 

http://interactives.wishtv.com/photomojo/gallery/preview/36141/617961/heavy-rain-leads-to-flooding-sunday/july-12-flooding-around-c.-indiana/
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3) Public Input 
 

A. Public Input 
 
Public input for the study was obtained using several methods.  First, information 
from the July 2015 news coverage of the flooding event was used to note areas of 
concern and extent of flooding.  Second, Town of Mooresville staff took Banning 
Engineering staff on a tour of the watershed and highlighted what they observe 
during flood events.  Lastly, property owners adjacent to the study reach were sent a 
letter alerting them of the drainage study and notify them that surveyors will be in 
the area to collect elevation data.  Many residents took the time to call Banning 
Engineering staff to pass along their flooding experiences. 
 
Each of the accounts described below were incorporated into this study, as 
applicable, by mapping out each of the descriptions by origin location. The origin 
locations of these accounts were determined using Google Earth5, Google Earth 
Street View6, and 39 Degrees North2, Morgan County’s GIS platform, after 
conducting simple searches for each parcel owner. These accounts were invaluable 
in calibrating the hydraulic model used in this report, as a means to create a more 
accurate floodplain map for other storm events. 
 

i. Area A 
 

A video from the 8 WISH TV3 
account shows flooding damages at 
Big John’s Auto Repair Shop at 162 
Taylor Street, shown in Photo 4.  A 
house, also located on Taylor 
Street, appears to have flooding 
damage.  Photo 5 was viewed from 
a Google Street photo taken not 
long after the storm event. A pile of 

carpet & debris is seen next to the 
street for trash pickup.   
 

Town Staff provided a tour of 
Area A.  During this tour they 
indicated the Railroad Trestle, 
near Bolton Avenue and Taylor 
Street, had become blocked at 
some point prior to the major 
flood on July 12th.  The pile of 

Photo 4: Big John’s Auto Repair Shop 

Photo 5: Residence along Taylor Street 
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pallets was verified in a photo taken from the video on 8 WISH TV’s July 12th, 2015 
publication3. See Photo 6. It is believed the majority of these pallets floated into and 
blocked the railroad trestle 
leading up to the July 12th, 2015 
storm event.  
 
Discussions with property 
owners within Area A indicated 
the flooding issues were 
magnified significantly by the 
blockage of the railroad trestle.  
Many reported water much 
higher than they ever 
experience before.   
 
Owners downstream of the railroad trestle stated they have noticed the ditch has 
begun to sediment in.  This was specifically noted in the area of the railroad trestle 
and the area just downstream.  There appears to be old concrete, sediment, or just 
general debris accumulated in the ditch.  The cross-section of the ditch at this 
location is noticeably smaller than it is upstream and downstream.  One private 
crossing was noted just downstream of Bolton Avenue that does not appear to be 
used.   

 
 
 
Property owner input for Area A was received predominately within the area 
bordered by Washington Street to the South, Maple Lane to the East and Bridge 

Photo 6: Railroad Trestle Blockage 

Figure 2: Area of Public Input within Area A 
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Street to the North.  This area was observed to have several structures over the 
ditch.  Additionally, structures located next to the ditch have very little freeboard.  
Freeboard is elevation above the adjacent ground or flooding source.  Figure 2 
shows this location within Area A.  One owner outside this area, 328 East High 
Street, expressed reoccurring impacts from flood waters. 
 

ii. Area B 
 
Town staff noted that issues have 
been expressed to them along Circle 
Drive just west of Indiana Street.  
Figure 3 shows this location.  The 
reports state water from the west 
ponds and cannot go through a pipe 
west of Circle Drive.  The water then 
proceeds over land as sheet flow 

across all of Circle Drive.  Some 
vehicles parked on or near the road 

have reportedly been 
impacted.  This claim is 
supported by Google Street 
photos showing vehicles drying 
out shortly after the floods on 
July 12, 2016.  Photo 7 shows 
flowing storm water.  It was 
taken standing on Circle Drive 
looking northeast to Indiana 

Street and the ditch being 
studied. 

 
iii. Area C 

 
Area C had primary public input north of Mooresville High School along Indiana 
Street.  Residents within this area expressed they had trouble mowing the ditch 
along Indiana Street.  Others expressed they filled there portion of the ditch many 
years ago.  There were no reports of structure or vehicle flooding within this area.  
Figure 4 shows the area where the most residents expressed opinions about the 
ditch being studied. 

Photo 7: Storm Water at Circle Drive and Indiana Street 

Figure 3: Area of Public Input within Area B 
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Figure 17 Project E-4 New Pipe 
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Figure 18 Project E-4 Benefits 
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Figure 19 Project E-5 Location 
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Figure 20 Project E-6 Location 
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Figure 21 Drainage Impact Area 
 
  



Town of Mooresville  
Morgan County, IN 

July 2016 
Drainage Study 

 

Page 68 of 103 
 

Appendix B – 100-Year Floodplain 
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Appendix C – 10-Year Floodplain 
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Appendix D – Overall Watershed 
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Appendix E – Wetlands Opinion for Project E-4 
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Appendix F – Hendricks / Morgan County Joint Drainage Board 
Minutes (2012) 
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Appendix G – Photo Log 
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Appendix H– Project Cost Estimates 
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