Drainage Report for Reed’s Cove 4™ Addition
Wichita, Sedgwick County, Kansas

Location

The site is located in Sedgwick County, Kansas, east of 127" Street East and south of 21
Street North. It lies in the Northwest Quarter, Section 11, Township 27 South, Range 2
East. The total site area is approximately 14.3 acres. Reed Commercial Addition is north
of the site, & Reed’s Cove Addition is south and east of the site. The site was previously
plated as a portion of Reed’s Cove Addition. The site is shown in the Andover, Kansas
Quadrangle located in Appendix A.

Soils

According to the NRCS (SCS) Sedgwick County Soil Survey (Appendix B), nearly all of
the site is in the Irwin Series (Ic: silty clay loam, with 2 to 6 percent slopes.) The
Hydrolosical Soil Group (HSG) for the site is “D”.

Pre-developed Conditions

Current Development

The site is undeveloped agricultural land. The site was platted in the Reed’s Cove
Addition. The Reed’s Cove drainage report planned for this area to develop as
multi-family apartments.

Current Landform and Slope

Fourmile Creek passes through an existing pond east of the site. Onsite elevations vary
from roughly 1379 feet to 1361 feet. Watershed slopes vary from 0.5% to 4.0%. A
ridge runs through the middle of the site. Runoff to the east of the ridge drains into the
pond in Reed’s Cove. The pond is on Fourmile Creek, and outlets near the southeast
corer of the addition. Runoff to the west of the ridge drains into a ditch along 127
Street East. The ditch then routes the runoff to an existing 38” x 24” CMP under 127"
Street East.

Current Drainage Condltions

An area surrounding the existing pond in Reed’s Cove, east of the site, is designated as
Zone A (FIRM Panel 150, Sedgwick County, June 3, 1986) (shown in Appendix C). This
area has been studied by LOMR Case Number 05-07-0176P. Reed’s Cove 4™ Addition is
designated as Zone C.

Current Runoff Characteristics

In the proposed conditions of the original Reed’s Cove drainage report the site was
modeled as multi-family residential land. The 100-year runoff draining to the 127" Street
East ditch was reduced by diverting area east into the existing lakes within the Reed’s
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Cove Addition. The lakes were modeled, using Hydraflow Hydrographs by Intelisolve, in
the Reed’s Cove Drainage Report. Appendix D shows the area draining to the 127"
Street East ditch under pre-developed conditions. This area was modeled assuming
pre-developed conditions using Hydraflow Hydrographs by Intelisolve, Appendix E. A
summary of the pre-developed flows to the 127" Street East ditch is located in Table 1.

Table 1. Pre-Developed Flow to the 127" Street East Ditch.
9-year (cfs) 5-year (cfs) 10-year (cfs) | 100-year (cfs)
197" Street Ditch 16.6 25.5 417 106.7

Post-Developed Condition

Proposed Development
The site will develop as 1/4 acre single-family residential lots.

Proposed Landform and Slope

Final slopes in the residential development have not been determined, but the minimum
will be 0.5% within street right-of-way, and 1-2% in backyards. A Preliminary Lot Grading
Plan is Appendix F.

Proposed Runoff Characteristics

Detention for this site is provided by Reed’s Cove Lake. Approximately 6.3 acres from
the pre-developed area draining into the 127" Street ditch was diverted east into the
Reed’s Cove Lake. A majority of the remaining area draining to the west was developed
in earlier phases of the Reed’s Cove addition. Appendix G shows the post-project area
draining to the 127" Street East ditch. The post-project runoff to 127" Street East ditch
was modeled using Hydraflow Hydrographs by Intelisolve, Appendix E. A summary of
the post-project flows to the 127" Street ditch is located in Table 2.

Table 2. Post-Project Flow to the 127" Street East Ditch.
9-year (cfs) 5-year (cfs) 10-year (cfs) | 100-year (cfs)
197" Street Ditch 95.4 35.6 51.5 106.6

The flow to the 127" Street ditch is reduced in the 100-year event by 0.1 cfs. Flow to
the ditch is increased in the 2-year event by 53%. To reduce the 2-year runoff back to
pre-project conditions, approximately 8.7 additional acres would need to be diverted
to the east. The lack of remaining undeveloped land makes this option unreasonable.
Detention is also impractical because of the lack of remaining area that would be tributary
to a detention pond.

The site has been divided into smaller watersheds, which were used to size inlets and
storm water sewer, as seen in the Drainage and Utility Plan in Appendix H. The flow rates
entering each inlet were calculated using the rational method in Appendix |. The SWS
was sized using Hydraflow Storm Sewer, Appendix J.
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Summary

Reed’s Cove is located in Sedgwick County, Kansas, on the southeast corner of 127"
Street East and 21% Street North. The Reed’s Cove 4" Addition location was originally
proposed as a multi-family residential site in the original Reed’s Cove drainage report. It
will develop into V4 acre single-family residential lots. Storm sewers will carry runoff from
streets and yards into existing ponds located within Reed’s Cove Addition and the
existing ditch along 127" Street. A portion of the area originally draining to the 127
Street East ditch is being diverted east into the existing Reed’s Cove Lake. This diversion
reduces the 100-year developed runoff to the west approximately to it’s original rate.
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Appendix A
Quadrangle
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Appendix B
Soil Survey



- e ™~
g g
S w|h
2 2
Q %)
= 2
Q
g ¥ |
N < -
T e =1 Kw 5:
S EREENE B &85 < g
Y % O 3 Js S
: . O &O N
., w J N
. H &
; QF 98F &
. HESR: o S
xl o Iz SfE
SD“O
y Oz
MEE%
pEzd.
| i
>z23:i:
woOIsa
OMQWSSLZLZO\ONHA\UOILPPY HLY\1ZIZO\TAIO\ :H




Appendix C
FIRM & FBFM
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Appendix D
Pre-Developed 127" Street East
Ditch Basin
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Appendix E
Hydraflow Hydrographs
Output



Hydraflow Hydrographs Diagram

Project: 100yr_Q_to_127th.gpw

02-06-2006




Hydrograph Summary Report

Page 1

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 Rational 16.59 1 62 1.417 | - | e e Pre-Dev Q to 127th ST

2 Rational 25.42 1 49 1.715 | - | e s Post-Dev Q to 127th St

Proj. file: 2yr_ Q_to_127th.gpw

Return Period: 2 yr

Run date: 02-06-2006

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Page 1

Hyd. No. 1
Pre-Dev Q to 127th ST

Hydrograph type
Storm frequency
Drainage area

Intensity
IDF Curve

Rational

2yrs

31.4 ac

1.651 in/hr
SedgwickCoKS.IDF

Hydraflow Hydrographs by Intelisolve

Peak discharge = 16.59 cfs
Time interval = 1 min
Runoff coeff. = 0.32
Time of conc. (Tc) = 62 min

Asc/Rec limb fact =1/1

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12
1.13
1.15
1.17
1.18
1.20
1.22
1.23

...End

cfs)

13.38
13.64
13.91
14.18
14.45
14.71
14.98
15.25
15.52
15.78
16.05
16.32
16.59
16.32
16.05
15.78
15.52
15.25
14.98
14.71
14.45
14.18
13.91
13.64
13.38

<<

Hydrograph Volume = 1.417 acft



Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

Post-Dev Q to 127th St

Hydrograph type = Rational Peak discharge = 25.42 cfs
Storm frequency = 2yrs Time interval = 1 min
Drainage area = 25.1ac Runoff coeff. = 0.52
Intensity = 1.947 in/hr Time of conc. (Tc) = 49 min
IDF Curve = SedgwickCoKS.IDF Asc/Rec limb fact =1/1

Hydrograph Volume = 1.715 acft

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.67 20.75
0.68 21.27
0.70 21.79
0.72 22.30
0.73 22.82
0.75 23.34
0.77 23.86
0.78 24.38
0.80 24.90
0.82 25.42 <<
0.83 24.90
0.85 24.38
0.87 23.86
0.88 23.34
0.90 22.82
0.92 22.30
0.93 21.79
0.95 21.27
0.97 20.75

...End



Hydrograph Summary Report

Page 1

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 Rational 25.52 1 58 2039 | | e e Pre-Dev Q to 127th ST

2 Rational 35.61 1 46 2256 | - | e e Post-Dev Q to 127th St

Proj. file: 5yr_ Q_to_127th.gpw

Return Period: 5 yr

Run date: 02-06-2006

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Page 1

Hyd. No. 1
Pre-Dev Q to 127th ST

Hydrograph type
Storm frequency
Drainage area

Intensity

IDF Curve

Rational

5yrs

31.4 ac

2.196 in/hr
SedgwickCoKS.IDF

Hydraflow Hydrographs by Intelisolve

Peak discharge = 25.52 cfs
Time interval = 1 min
Runoff coeff. = 0.37
Time of conc. (Tc) = 58 min

Asc/Rec limb fact =1/1

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12
1.13
1.15

...End

cfs)

20.68
21.12
21.56
22.00
22.44
22.88
23.32
23.76
24.20
24.64
25.08
25.52
25.08
24.64
24.20
23.76
23.32
22.88
22.44
22.00
21.56
21.12
20.68

<<

Hydrograph Volume = 2.039 acft



Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

Post-Dev Q to 127th St

Hydrograph type = Rational Peak discharge = 35.61 cfs
Storm frequency = 5yrs Time interval = 1 min
Drainage area = 25.1ac Runoff coeff. = 0.56
Intensity = 2.533 in/hr Time of conc. (Tc) = 46 min
IDF Curve = SedgwickCoKS.IDF Asc/Rec limb fact =1/1

Hydrograph Volume = 2.256 acft
Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.62 28.64
0.63 29.42
0.65 30.19
0.67 30.97
0.68 31.74
0.70 32.51
0.72 33.29
0.73 34.06
0.75 34.84
0.77 35.61 <<
0.78 34.84
0.80 34.06
0.82 33.29
0.83 32.51
0.85 31.74
0.87 30.97
0.88 30.19
0.90 29.42
0.92 28.64

...End



Hydrograph Summary Report

Page 1

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 Rational 41.66 1 50 2869 | | e e Pre-Dev Q to 127th ST

2 Rational 51.53 1 39 2768 | - | e e Post-Dev Q to 127th St

Proj. file: 10yr_ Q to 127th.gpw

Return Period: 10 yr

Run date: 02-06-2006

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Pre-Dev Q to 127th ST

Hydrograph type = Rational Peak discharge = 41.66 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 3l1l.4 ac Runoff coeff. = 0.47
Intensity = 2.823 in/hr Time of conc. (Tc) = 50 min
IDF Curve = SedgwickCoKS.IDF Asc/Rec limb fact =1/1

Hydrograph Volume = 2.869 acft
Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.67 33.33
0.68 34.16
0.70 35.00
0.72 35.83
0.73 36.66
0.75 37.50
0.77 38.33
0.78 39.16
0.80 40.00
0.82 40.83
0.83 41.66 <<
0.85 40.83
0.87 40.00
0.88 39.16
0.90 38.33
0.92 37.50
0.93 36.66
0.95 35.83
0.97 35.00
0.98 34.16
1.00 33.33

...End



Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

Post-Dev Q to 127th St

Hydrograph type = Rational Peak discharge = 51.53 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 25.1ac Runoff coeff. = 0.63
Intensity = 3.259 in/hr Time of conc. (Tc) = 39 min
IDF Curve = SedgwickCoKS.IDF Asc/Rec limb fact =1/1

Hydrograph Volume = 2.768 acft
Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.53 42.28
0.55 43.60
0.57 44.92
0.58 46.24
0.60 47.56
0.62 48.88
0.63 50.21
0.65 51.53 <<
0.67 50.21
0.68 48.88
0.70 47.56
0.72 46.24
0.73 44.92
0.75 43.60
0.77 42.28

...End



Hydrograph Summary Report

Page 1

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 Rational 106.67 1 34 4996 | - | e e Pre-Dev Q to 127th ST

2 Rational 106.56 1 28 4110 | - | e e Post-Dev Q to 127th St

Proj. file: 100yr_Q to 127th.gpw

Return Period: 100 yr

Run date: 02-06-2006

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Page 1

Hyd. No. 1

Pre-Dev Q to 127th ST

Hydrograph type = Rational

Storm frequency = 100 yrs

Drainage area = 314 ac

Intensity = 5.070 in/hr

IDF Curve = SedgwickCoKS.IDF

Hydraflow Hydrographs by Intelisolve

Peak discharge = 106.67 cfs
Time interval = 1 min
Runoff coeff. = 0.67
Time of conc. (Tc) = 34 min

Asc/Rec limb fact =1/1

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.47 87.85
0.48 90.98
0.50 94.12
0.52 97.26

0.53 100.40
0.55 103.53
0.57 106.67 <<
0.58 103.53
0.60 100.40

0.62 97.26
0.63 94.12
0.65 90.98
0.67 87.85

...End

Hydrograph Volume = 4.996 acft



Hydrograph Report

Page 1

Hyd. No. 2

Post-Dev Q to 127th St

Hydrograph type = Rational

Storm frequency = 100 yrs

Drainage area = 25.1ac

Intensity = 5.586 in/hr

IDF Curve = SedgwickCoKS.IDF

Hydraflow Hydrographs by Intelisolve

Peak discharge = 106.56 cfs
Time interval = 1 min
Runoff coeff. = 0.76
Time of conc. (Tc) = 28 min

Asc/Rec limb fact =1/1

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.38 87.53
0.40 91.34
0.42 95.14
0.43 98.95

0.45 102.76
0.47 106.56 <<
0.48 102.76

0.50 98.95
0.52 95.14
0.53 91.34
0.55 87.53

...End

Hydrograph Volume = 4.110 acft



Appendix F
Preliminary Lot Grading Plan
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Appendix G
Post-Developed 127" Street East
Ditch Basin
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Appendix H
Drainage & Utility Plan
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Appendix |
Inlet Flow Rates

Rational Method
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Appendix J
Hydraflow Storm Sewer

Output
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Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 23.63 24 ¢ 53.0 1348.72 1350.83 3.981 1354.03* | 1354.61* | 0.40 End
2 23.63 24 ¢ 190.0 1350.93 1358.53 4.000 1355.01 1360.26 1.04 1
3 23.63 24 ¢ 44.0 1358.63 1358.72 0.204 1361.30* | 1361.78* | 0.97 2
4 23.63 24 ¢ 27.0 1358.82 1358.90 0.297 1362.75* | 1363.04* | 0.97 3
5 16.01 24 ¢ 418.0 1359.00 1367.65 2.069 1364.01 1369.07 1.06 4
6 12.15 18 ¢ 138.0 1368.15 1369.06 0.659 1370.12* | 1371.97* | 0.37 5
7 8.40 15 ¢ 35.0 1369.31 1369.55 0.686 1372.34* | 1372.93* | 0.73 6

Project File: RC 4th SWS Line 1.stm

IDF File: sampleFHA.IDF

Total No. Lines:

7

Run Date: 02-06-2006

NOTES: c = circular; e = elliptical; b = box;

Return period = 100 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 21.39 24 ¢ 128.0 1358.59 1360.00 1.102 1360.42 1361.64 0.66 End
2 12.20 18 ¢ 42.0 1360.50 1360.67 0.405 1362.30* 1362.86* | 0.52 1
3 7.89 15 ¢ 161.0 1360.92 1364.14 2.000 1363.38* 1365.79* | 0.96 2
4 3.02 12 ¢ 80.0 1364.39 1365.99 2.000 1366.75* 1367.32* | 0.23 3

Project File: RC 4th SWS Line 2.stm

IDF File: SedgwickCoKS.IDF

Total No. Lines: 4

Run Date: 02-09-2006

NOTES: c = circular; e = elliptical; b = box;

Return period = 100 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 60.16 | 34x53e 21.0 1360.14 1360.17 0.143 1362.41 1362.44 1.20 End
2 60.16 | 34x53e 146.0 1360.27 1360.44 0.116 1363.64* | 1364.15* | 0.87 1
3 55.53 | 34x53e 107.0 1360.54 1360.67 0.121 1365.02* | 1365.34* | 0.62 2
4 47.21 36 ¢ 192.0 1360.77 1361.15 0.198 1365.96* | 1366.93* | 0.76 3
5 42.06 36 ¢ 144.0 1361.25 1361.97 0.500 1367.69* | 1368.26* | 0.28 4
6 37.85 30 ¢ 68.0 1362.47 1362.81 0.500 1368.54* | 1369.12* | 1.16 5
7 23.22 30 ¢ 306.0 1362.91 1364.44 0.500 1370.27* | 1371.25* | 0.17 6
8 23.22 30 ¢ 17.0 1364.54 1364.78 1.412 1371.43* | 1371.48* | 0.52 7
9 13.26 30 ¢ 258.0 1364.78 1368.39 1.399 1372.00* | 1372.27* | 0.17 8
10 12.00 30 ¢ 25.0 1368.40 1368.75 1.400 1372.44* | 1372.46* | 0.09 9
11 4.63 12 ¢ 85.0 1362.12 1362.97 1.000 1365.02* | 1366.46* | 0.54 2
12 8.32 12 ¢ 150.0 1362.50 1364.00 1.000 1365.96* | 1374.15* | 1.74 3
13 5.15 12 ¢ 99.0 1363.15 1364.14 1.000 1367.69* | 1369.76* | 0.67 4
14 8.09 24 ¢ 62.0 1363.31 1363.62 0.500 1370.27* | 1370.35* | 0.10 6
15 8.18 30 ¢ 141.0 1364.88 1366.29 1.000 1372.00* | 1372.06* | 0.05 8
16 5.69 24 ¢ 54.0 1366.79 1367.22 0.796 1372.11* | 1372.14* | 0.06 15
17 4.20 18 c 166.0 1367.72 1369.05 0.801 1372.20* | 1372.46* | 0.13 16
18 2.39 15 ¢ 204.0 1369.30 1370.12 0.402 1372.59* | 1372.87* | 0.06 17
19 1.26 12 ¢ 98.0 1372.39 1372.78 0.398 1372.93 1373.32 0.13 9

Project File: RC 4th SWS Line 3.stm

IDF File: SalineCoKS.IDF

Total No. Lines:

19

Run Date: 02-06-2006

NOTES: c = circular; e = elliptical; b = box;

Return period = 10 Yrs.; * Indicates surcharge condition.
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