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Project Location 
  
This project is located within the WP Bennett Watershed which covers a 2.8 square mile area in 
Northern Hamilton County.  The project begins in the southwest quarter of Section 8, Township 20N 
and Range 4E, where it enters Little Cicero Creek.  The project continues generally west southwest to 
the northeast quarter of Section 24, Township 20N and Range 3E, where the tile enters into the open 
ditch along the west side of U.S. 31.  The majority of the drain is located within Jackson Township, 
though a small portion (860 LFT) of the open drain is within Adams Township.  The WP Bennett tile 
drain begins at the upper end of the open drain.  The tile drain is not part of this study. 
 
Existing Conditions 
 
The WP Bennett drain has been petitioned for reconstruction.  Field observations viewed in December of 
2014 present a drain in need of dipping and tree clearing.  In some areas the drain is also too close to 
public roadways and is recommended to be relocated so the top of bank is at least 15 LFT from edge of 
the road shoulder.  Several areas were observed to have significant sediment compromising both the 
hydraulic capacity of road crossings and the ability to drain the root zone of the adjacent agricultural 
lands effectively.  An adequately drained root zone relieves stress on plants and also provides aeration to 
the root system which also increases productivity potential. 
 
An existing conditions hydraulic capacity analysis on the reach has been performed using Hydrologic 
Engineering Center River Analysis System software (HEC-RAS). Indiana Natural Resource 
Conservation Service (NRCS) open drain runoff curves were initially used to evaluate the project reach.  
The results shown in Figure 1.1 indicate that the majority of the ditch does not have adequate 
agricultural capacity as estimated using Indiana Drainage Runoff Curve ‘A’ (good protection from 
overflow, not maximum flood runoff) published by Indiana NRCS.   
 

 
Figure 1.1 Agricultural Type ‘A’ Drainage Curve Analysis of Existing Conditions 
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Additionally, to evaluate flooding frequency potential of the channel and roadway overtopping potential 
crossing sizes, a NOAA Atlas 14 critical duration analysis was completed for the area.   Four frequencies 
were evaluated; 5-Year, 10-Year, 25-Year and 50-Year.  The 50% risk of exceedence “All” rainfall 
distribution was used for the hydrologic analysis.  Flow rates at five locations were determined within 
the project area for the storm return frequencies noted above.  The locations are shown in Figure 1.2.  
Tabulated results for the existing conditions analysis are shown below. 

 
Figure 1.2 Flow rate Locations 

Flowrates (cfs) 
Location Type A 

Drainage 
5-Year 10-Year 25-Year 50-Year 

Overall (1807 Ac.) 280 390 523 716 895 
Anthony Road (1110 Ac.) 209 255 342 469 586 
DS 266th Street (939 Ac.) 189 223 300 410 514 
Residential Crossing (872 Ac.) 181 211 283 388 486 
US 266th Street (785 Ac.) 170 195 262 359 450 
U.S. 31 (680 Ac.) 156 172 231 317 397 
Table 1.1 Flowrates for WP Bennett Drain 
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Recommended Reconstruction 
 
A new channel is recommended throughout the project area.  The recommended bottom width of the 
new channel varies between 4-feet and 6-feet.  The first 4,000-LF of the ditch from the Little Cicero 
Creek is recommended to have a 6-foot bottom width. The next 3,200-LF upstream of this segment is 
recommended to have a 5-foot bottom width. The final 6,925-LF of the channel within the project area is 
recommended to have a 4-foot bottom width. The side slopes of the new channel in all segments is 
recommended to be 2-foot horizontal for each 1-foot vertical. The recommended slope of the channel 
within the project limits varies. The recommended slope is 0.16% from the Little Cicero Creek to 
Anthony Road (a distance of 6,415-LF), 0.2% from Anthony Road to US-31 (a distance of 6,775-LF) 
and 0.10% from US-31 to the end of the project (a distance of 925-LF).  The bottom widths were 
designed to keep the estimated 5-year flow rates within the ditch banks.  Slopes along the reach were set 
to both match existing inverts of the crossing at the U.S. 31 and eliminate backwater during low flow 
conditions on tile outlets observed and surveyed along the reach. 
 
The designed channel will pass the NRCS Type ‘A’ Drainage Curve flowrate for Indiana and the 5- year 
storm.  Storm events exceeding the 5-year event will overflow the channel starting downstream of 
Anthony Road.  Road crossings for the reach vary in design frequency capacity prior to overtopping the 
roadway.  Channel slope and roadway cover limits potential capacity at several of the roadway crossing 
locations.    
 
The Anthony Road Crossing will pass the lowest frequency at the 10-year flowrate.   Both residential 
crossings and the upstream two 266th Street crossings will pass the 25-year flowrate.  The downstream 
266th Street crossing, 276th Street crossing and the U.S. 31 crossing will pass the 50-year flowrates.  The 
design proposes to use the existing 276th Street and U.S. 31 crossings.  As development occurs within 
the watershed, the current Hamilton County Stormwater Management Technical Standards Manual 
release rate restrictions will continue to lessen the potential frequency of road overtopping.  Below is a 
list of the proposed new drain crossings. 
 
Anthony Road: 117” x 79” CMP Pipe Arch, 40 LFT 
Downstream 266th Street: 117” x 79” CMP Pipe Arch, 50 LFT 
Clark Agricultural: 8.5’ Diameter CMP, 24 LFT 
Bales Residential: 8.5’ Diameter CMP, 26 LFT 
Middle 266th Street: 117” x 79” CMP Pipe Arch, 50 LFT 
Upstream 266th Street: 117” x 79” CMP Pipe Arch, 50 LFT 
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Type ‘A’ Drainage Curve Existing Versus Proposed 
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5-Year Analysis Existing Versus Proposed 

 

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

87
0

88
0

89
0

90
0

M
ai

n 
C

ha
nn

el
 D

is
ta

nc
e 

(m
i)

Elevation (ft)

Le
ge

nd

W
S 

 5
-Y

ea
r -

 E
xz

W
S 

 5
-Y

ea
r -

 P
ro

po
se

d

G
ro

un
d

LO
B

R
O

B

G
ro

un
d

276th Street

Anthony Road

266th Street Downstream Crossing

Clark Ag Crossing

Bales Residential Corssing

266th Street Middle Crossing

266th Street Upstream Crossing

U.S. 31

W
PB

en
ne

tt_
Fl

ow
li 

Si
te

 1



 
Reconstruction Recommendation for WP Bennett Open Drain 
Hamilton County Drainage Board 

8 
 

10-Year Analysis Existing Versus Proposed 
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25-Year Analysis Existing Versus Proposed 

 

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

87
0

88
0

89
0

90
0

M
ai

n 
C

ha
nn

el
 D

is
ta

nc
e 

(m
i)

Elevation (ft)

Le
ge

nd

W
S 

 2
5-

Ye
ar

 - 
Ex

z

W
S 

 2
5-

Ye
ar

 - 
Pr

op
os

ed

G
ro

un
d

LO
B

R
O

B

G
ro

un
d

276th Street

Anthony Road

266th Street Downstream Crossing

Clark Ag Crossing

Bales Residential Corssing

266th Street Middle Crossing

266th Street Upstream Crossing

U.S. 31

W
PB

en
ne

tt_
Fl

ow
li 

Si
te

 1



 
Reconstruction Recommendation for WP Bennett Open Drain 
Hamilton County Drainage Board 

10 
 

50-Year Analysis Existing Versus Proposed 
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APPENDIX B - Cost Opinion 
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Photo Log Map: Photos P1 to P10 

APPENDIX C - Photo Log 
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P1: Outlet to Little Cicero Creek 

 

 
P2: Channel Downstream of 276th Street (Looking upstream) 
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P3: Overbank Erosion at Station 6+00 (Left Side) 

 
P4: Bridge Under 276th Street  
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P5: Upstream Face of 276th Street Bridge 

 

 
P6: Channel Upstream of 276th Street 
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P7: Outlet of Beck’s Relocation Arm Regulated Drain 

 
P8: Ditch Adjacent to Salem Road 
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P9: Channel Upstream of Salem Road 

 
P10: Existing Ford Crossing on Duvall Bond & Harris LLC Property 
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Photo Log Map: Photos P11 to P16
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P11: Looking Upstream Towards Anthony Road 

 
P12: Downstream Face of Anthony Road Culvert 
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P13: Upstream Face of Anthony Road Culvert 

 
P14: Channel Upstream of Anthony Road 
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P15: Channel on Beck’s / Hinderliter Propterty (Station 77+00) 

 
P16: Channel on Durbin Property (Station 83+00) 
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Photo Log Map: Photos P17 to P37
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P17: Downstream Face of Downstream 266th Street Crossing 

 
P18: Channel Upstream of 266th Street Crossing (Station 94+00) 
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P19: Submerged Outlet just Upstream of 266th Street (Station 93+31) 

 
P20: Private Crossing on Clark Property (Station 98+00) 
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P21: Channel on Stepp Property (Station 100+00) 

 
P22: Private Crossing on Bales Property (Station 104+50) 
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P23: Channel Upstream of Private Bales Crossing 

 
P24: Downstream Face of Middle 266th Street Crossing 
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P25: Looking Downstream from 266th Street Middle Crossing 

 
P26: Looking Upstream from Middle 266th Street Crossing 
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P27: Upstream Face of Middle 266th Steet Crossing 

 
P28: Downstream Face of Upper 266th Street Crossing 
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P29: Looking Downstream from Upper 266th Street Crossing 

 
P30: Looking Upstream from Upper 266th Street Crossing 



 
Reconstruction Recommendation for WP Bennett Open Drain 
Hamilton County Drainage Board 

30 
 

 
P31: Upstream Face of 266th Street Upper Crossing 

 
P32: Channel Upstream of 266th Street 
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P33: Downstream Face of U.S. 31 Crossing 

 
P34: Upstream Face of U.S. 31 Crossing 
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P35: Channel within U.S. 31 ROW 

 
P36: WP Bennett Tile Outlet (Submerged) 
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P37: Looking Downstream from Tile Outlet (Beginning of Open Drain) 
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