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DILLON 12" ADDITION
Wichita, Sedgwick County, Kansas
04/20/06

Dillon 12" Addition is a 20 acre, commercial business development in east Wichita,
Sedgwick County, Kansas. The 4 lot development consists of streets and a proposed
detention basin located in the northeast corner of lot 3. This report contains a drawing of
the drainage plan along with supporting calculations. The project location is shown in

Figure 1.

Existing Conditions
The plat lies in the SE 1/4, Section 10, T27S, R2E. The soil on-site mostly consists of
Irwin Silty Clay Loam and Rosehill Silty Clay classified in hydrologic group D. The

land is classified as pasture with an slopes ranging from 1% to 3%.

The Greenwich Road drainage report accounts for 160° east of the centerline of
Greenwich Road. This area called Basin 1 is only 1.49 acres of the Dillon 12 site. The
remaining area must be accounted for in the Dillon 12™ Drainage Plan. Dillon 12
Addition also receives additional storm water runoff via a 24” CMP on the south border
of lot 3. The drainage area that flows through the 24” CMP is an additional 9.09 acres of |

pasture. This Basin named Offsite is accounted for in the Dillon 12" Drainage Plan.

Hydrology
The objective of the hydrologic analysis was to ensure that developed conditions would

not worsen flooding conditions to downstream properties. Based on preliminary
calculations, sufficient storage must reduce the 158.0 cfs for the proposed development to
no greater than 112 cfs. Peak discharges were first estimated using the Rational Method,
and then refined by developing a hydrologic model of the entire basin using the USACE
HEC-1 computer program HEC-1 enables the user to consider in detail the effects of

detention storage in the basin.



The HEC-1 program is capable of performing complex hydrologic computations that

relate detention storage to pond elevations and discharge rates during the occurrence of a

major storm, and therefore was used to analyze the effects of planned detention storage.

Hydrology calculations were provided to estimate peak discharges for “pre” and “post”

project conditions. Computations were made for both the undeveloped and developed

condition of the basin.

Existing Pre-developed Conditions (D Soils, Mostly Pasture, C=0.65)

Drainage Area= 16.0+9.09 =25.09 AC

Estimated Tc=

C100=0.65
1100=7.12 in./hr.

Q100= (0.65)(7.12)(25.09)= 116.1 cfs

1200 ft.
1.2 ft./sec

=1000 sec.

=16.67 min.

The HEC-1 Analysis computed a comparable 112.0 cfs for undeveloped conditions.

Developed Conditions

Estimated Rainfall
Drainage Tc Rational C Inten. Rational HEC-1
Basin | Area (Acres) | (Minutes) (Unitless) (in/hr) | Q100 (cfs) | Q100 (cfs)
Offsite 9.09 15 0.65 7.12 43.5 47.0
1 1.49 15 0.91 7.37 10.0 N/A
2 18.51 15 0.91 7.37 124.1 104.0
Totals 29.09 7.37 177.6

The fore-mentioned Basin 1 is accounted for in the Greenwich Road Drainage Plan,

therefore, the Total QIOO for Dillon 12" is 177.6 — 10.0 = 167.6 cfs. The HEC-1

Analysis computed the Q100 to be 158.0 cfs.

Developed Conditions

Development of any rural basin almost always increases the impervious area, shortens

flow paths, and makes them hydraulically more efficient. The resulting effect is to

increase both the volume and rate of runoff caused by a major storm. In order to offset

these effects, it is proposed to construct a detention basin in the northeast corner of lot 3.




Results

The final results of the analysis are depicted graphically on Figures 2A &2B.

Figure 2A depicts the hydrograph of the existing basin during the occurrence of the 100-

year, 24-hour storm for existing conditions.

Figure 2B depicts the inflow and outflow hydrographs of the proposed Basin 2 during the
occurrence of the 100-year, 24-hour storm for existing conditions. The pond was
assumed to be at static when the storm began, and fills slowly while water leaves the
pond via an assumed 8’ foot weir outfall. The pond will have a weir outfall which will be
set at 1373.0 (Static Pool Elevation). During the 100 year, 6-hour storm, the peak water
surface elevation will reach 1375.99 according to the HEC-1 Analysis.

By comparing the peak outlet discharge on Figures 2 and the pre-developed peak
discharge computed in the hydrologic analysis (111 cfs and 112 cfs, respectively) it may
concluded that the proposed storage will be sufficient to ensure that peak flood
discharges will not be increased on downstream properties during the occurrence of the

100-year, 6-hour storm.
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Oircular Pond Sizing with Elevations

Floor Area (Acres)

Floor Elevation (ft)

Static Pool Elevation (ft)

Side Slopes to Static (_:1)

Side Slopes beyond Static ( _:1)

Elevation| Radius Area Area Storage Storage Storage
- (ft) (ft) (ft22) (Acres) (ft*3) (C.Y.) (Ac-ft)
1373.00 | 107.28 36154.80] -0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36164.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80] 0.83 0.00 0.00 0.00
1373.00 | 107.28 36154.80|] 0.83 0.00 0.00 0.00
1374.00 | 112.28 39603.56] 0.91 37879.18 1402.93 0.87
1375.00 | 117.28 43209.39] 0.99 79364.19 2939.41 1.82
1376.00 | 122.28 46972.31] 1.08 124690.67 4618.17 2.86
1377.00 | 127.28 50892.31] 1.17 174094.21 6447.93 4.00
1378.00 | 132.28 54969.38] 1.26 227810.46 8437.42 5.23
1379.00 | 137.28 59203.54] 1.36 286075.01 10595.37 6.57
1380.00 | 142.28 63594.77| 1.46 349123.51 12930.50 8.01
1381.00 | 147.28 68143.09] 1.56 417191.55 15451.54 9.58




O

Assumed Outlet Condition for Proposed Pond

-112.0 . . Maximum Q (cfs)
~ 8.000 - Weir Width (feet)
1373.00 Weir Elevation

2,700 ~Weir Flow Coeffecient (Never > 3.089)

Q
(cfs)

0.0
11.2
224
33.6
448
56.0
67.2
78.4
89.6

100.8
112.0
123.2
134.4
145.6

Weir
Width
(feet)

8.000
8.000
8.000
8.000
8.000
8.000
8.000
8.000
8.000
8.000
8.000
8.000
8.000
8.000

Weir

Elevation

1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00
1373.00

q

0.0
1.4
2.8
4.2
5.6
7.0
8.4
9.8
11.2
12.6
14.0
15.4
16.8
18.2

Weir Energy Water
Flow Head Surface
Coeff. (feet) Elevation
2.700 0.00 1373.00
2.700 0.65 1373.65
2.700 1.02 1374.02
2.700 1.34 1374.34
2.700 1.63 1374.63
2.700 1.89 1374.89
2.700 2.13 1375.13
2.700 2.36 1375.36
2.700 2.58 1375.58
2.700 2.79 1375.79
2.700 3.00 1376.00
2.700 3.19 1376.19
2.700 3.38 1376.38
2.700 3.57 1376.57
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