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The subject property is in the City of Wichita, Sedgwick County, Kansas.  The proposed 
development is between Rock Road and Webb Road on East 13th Street, specifically 8501 East 
13th Street.  The site lies in the northwest ¼ of Section 17, Township 27 South, Range 2 West.  
The Wichita Country Club facility is approximately 162 acres with the platted area consisting of 
41.6 acres.  Three residential housing additions, Rounds Estates, Woodcrest Addition and 
Bradford Place Addition, border the site to the east. Another residential addition is to the south of 
the site, Vickridge Second Addition. The site is shown on the Andover and Wichita East, Kansas 
Quadrangle, located in Appendix A. 
�
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The predominant soil type on site is Urban Land Irwin Complex 1 – 3 percent slopes, Hydrologic 
Soil Group (HSG) “D”, according to the NRCS (SCS) GIS Sedgwick County Soil Survey 
(Appendix B). Soils categorized as HSG “D” dominate the watersheds in which the project site is 
located. This soil classification was used to determine rational coefficients and curve numbers for 
the site and associated watersheds. 
�
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The property is currently developed as a private country club facility, including a golf course, pool, 
tennis courts, a clubhouse, other facility structures, and associated parking and driveways. 
 
�����������	�������� 	���	���
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The Middle Branch of Gypsum Creek bisects the site from north to south, just west of the platted 
area. A majority of the site drains from east to west into this drainage channel. The site area west 
of the Creek drains west to east to the channel. A small portion of the site drains to the southeast 
corner of the site. Slopes across the site range from 1 to 3 percent with elevations ranging from 
1380 in the northeast section to 1350 along the drainage channel  
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The platted area is located in Zone X, areas determined to be outside the 500-year floodplain. 
Because the Middle Branch passes through the site, portions of the golf course are within Zone 
AE and the Zone AE floodway. Zone AE areas are subject to inundation by the 100-year flood, 
however, base flood elevations have been established for these areas. Zone AE floodway areas 
consist of the channel of a stream and adjacent floodplain areas that must be kept free of 
encroachment. (Sedgwick County February 2, 2007, Kansas FIRM Panel 528 of 700) (Appendix 
C). 
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Runoff exits the subject property in two locations. Approximately, 140 acres of the Wichita 
Country Club are a part of a 2,000 acre watershed (Watershed 1) that drains into Gypsum Creek. 
The Creek exits the western half of the subject property draining south. A small portion of the site 
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drains to the southeast and exits the property from the southeast corner (Watershed 2). The 
Drainage Boundary Map shows the existing watershed boundaries (Appendix D).   
 
The SCS Runoff Hydrograph Method was used to calculate the runoff flow rates for Watershed 1.  
This method was used because the basin area exceeded 320 acres. The Rational Method was 
used to calculate runoff flow rates from Watershed 2, which is significantly smaller in size than 
Watershed 1. Time of concentration calculations, curve number calculations, and rational 
coefficients, which were all used in the runoff analysis, are in Appendix E.  Watersheds 1 and 2 
were modeled in Hydraflow Hydrographs by Intelisolve, Appendix F.  Table 1 is a summary of the 
pre-project runoff from the two outlets for the 2, 5, 10, 25 and 100-year design storms. 
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The following improvements are proposed for the platted area within the Wichita Country Club: 

• Construction of additional tennis facilities 
• Remodel of the existing clubhouse 
• Construction of a new golf cart storage facility 
• Replacement/expansion of existing parking area 
• Construction of sanitary sewer and water lines 
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Current grades/slopes will be maintained from pre to post-project. The proposed modifications will 
not significantly affect the landform of the subject property. A Preliminary Grading Plan is in 
Appendix G. 
 
������������	������	���������������	
The Preliminary Drainage & Utility Plan in Appendix H shows the proposed post-project drainage 
pattern through the site.  This drainage pattern is nearly identical to pre-project conditions. The 
proposed construction will increase the impervious area of Watershed 1 by 0.05%. This negligible 
increase in impervious area did not affect the flow rates from the watershed. Pre and post-project 
flows are indistinguishable.  
 
The proposed modifications will increase the impervious area in Watershed 2 by 2.3%. Flows 
increased slightly from pre to post-project in Watershed 2. In order to bring post-project flows 
equal to or below pre-project rates, a detention pond is proposed for Watershed 2.  The area will 
be re-graded as required to provide 1 acre-foot of additional storage.  The detention will continue 
to exit the site in the southeast corner. Table 2 shows the post-project flow rates from Watershed 
1 and 2. 
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Post-project time of concentration calculations are shown in Appendix E.  The post-project flow 
rates for Watershed 1 and 2 were modeled in Hydraflow Hydrographs by Intelisolve using the 
SCS Runoff Hydrograph Method and Rational Method, respectively, Appendix F. 
 
Table 3 shows a comparison of the pre and post-project flows from Watershed 1 and 2. 
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The proposed sanitary sewer and water lines are shown on the Preliminary Drainage & Utility 
Plan, Appendix H.  Additional storm sewer is not proposed for the site. A copy of the preliminary 
plat is in Appendix I. 
 

�
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The subject property is in the City of Wichita, Sedgwick County, Kansas.  The proposed 
development is between Rock Road and Webb Road on East 13th Street, specifically 8501 East 
13th Street. The Wichita Country Club facility is approximately 162 acres with the platted area 
consisting of 41.6 acres. Several improvements are proposed for the platted area of the site. In 
order to maintain pre-project runoff the site will be re-graded to provide an additional 1 ac-ft of 
detention for the southeast section of the site. With the utilization of this pond, post-project flows 
from the site either remain the same as pre-project flows or are reduced for the 2, 5, 10, 25 and 
100-year design storms. 
 



Appendix A 
Quadrangle and Aerial 







Appendix B 
Soil Survey
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Appendix C 
FIRM 





Appendix D 
Pre and Post-Project Watershed Boundary Map 





Appendix E 
Hydraflow Hydrographs 
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Hydrograph Return Period Recap
1

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff   ------- ------- 1119.89 ------- 1609.87 1932.81 2417.78 ------- 3109.09 PRE PROJECT WS1

2 SCS Runoff   ------- ------- 1119.89 ------- 1609.87 1932.81 2417.78 ------- 3109.09 POST PROJECT WS 1

4 Rational   ------- ------- 15.04 ------- 19.05 22.39 26.36 ------- 32.94 PRE PROJECT WS 2

5 Rational   ------- ------- 16.21 ------- 20.48 24.06 28.30 ------- 35.33 POST PROJECT WS 2

6 Reservoir    5 ------- 11.33 ------- 15.16 18.30 21.97 ------- 27.65 POND

Proj. file: 07038-WCC.gpw Monday, Feb 19 2007, 2:16 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report
2

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 SCS Runoff 1119.89 6 822 377.985   ----   ------  ------ PRE PROJECT WS1

2 SCS Runoff 1119.89 6 822 377.985   ----   ------  ------ POST PROJECT WS 1

4 Rational 15.04 1 57 1.181   ----   ------  ------ PRE PROJECT WS 2

5 Rational 16.21 1 55 1.228   ----   ------  ------ POST PROJECT WS 2

6 Reservoir 11.33 1 72 1.228    5 1371.03 0.524 POND

07038-WCC.gpw Return Period: 2 Year Monday, Feb 19 2007, 2:16 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report
3

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 SCS Runoff 1609.87 6 822 543.837   ----   ------  ------ PRE PROJECT WS1

2 SCS Runoff 1609.87 6 822 543.837   ----   ------  ------ POST PROJECT WS 1

4 Rational 19.05 1 57 1.496   ----   ------  ------ PRE PROJECT WS 2

5 Rational 20.48 1 55 1.552   ----   ------  ------ POST PROJECT WS 2

6 Reservoir 15.16 1 69 1.551    5 1371.22 0.609 POND

07038-WCC.gpw Return Period: 5 Year Monday, Feb 19 2007, 2:16 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report
4

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 SCS Runoff 1932.81 6 822 654.626   ----   ------  ------ PRE PROJECT WS1

2 SCS Runoff 1932.81 6 822 654.626   ----   ------  ------ POST PROJECT WS 1

4 Rational 22.39 1 57 1.758   ----   ------  ------ PRE PROJECT WS 2

5 Rational 24.06 1 55 1.822   ----   ------  ------ POST PROJECT WS 2

6 Reservoir 18.30 1 68 1.822    5 1371.37 0.675 POND

07038-WCC.gpw Return Period: 10 Year Monday, Feb 19 2007, 2:16 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report
5

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 SCS Runoff 2417.78 6 822 822.901   ----   ------  ------ PRE PROJECT WS1

2 SCS Runoff 2417.78 6 822 822.901   ----   ------  ------ POST PROJECT WS 1

4 Rational 26.36 1 57 2.070   ----   ------  ------ PRE PROJECT WS 2

5 Rational 28.30 1 55 2.144   ----   ------  ------ POST PROJECT WS 2

6 Reservoir 21.97 1 67 2.144    5 1371.54 0.750 POND

07038-WCC.gpw Return Period: 25 Year Monday, Feb 19 2007, 2:16 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report
6

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 SCS Runoff 3109.09 6 822 1066.057   ----   ------  ------ PRE PROJECT WS1

2 SCS Runoff 3109.09 6 822 1066.057   ----   ------  ------ POST PROJECT WS 1

4 Rational 32.94 1 57 2.587   ----   ------  ------ PRE PROJECT WS 2

5 Rational 35.33 1 55 2.677   ----   ------  ------ POST PROJECT WS 2

6 Reservoir 27.65 1 67 2.676    5 1371.83 0.876 POND

07038-WCC.gpw Return Period: 100 Year Monday, Feb 19 2007, 2:16 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Feb 19 2007, 2:16 PM

Hyd. No.  1 
PRE PROJECT WS1

Hydrograph type =  SCS Runoff Peak discharge =  3109.09 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  2000.000 ac Curve number =  88.2 
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) = 176.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 1066.057 acft
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Hyd. No. 1 -- 100 Yr

  Hyd No. 1

1



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Feb 19 2007, 2:16 PM

Hyd. No.  2 
POST PROJECT WS 1

Hydrograph type =  SCS Runoff Peak discharge =  3109.09 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  2000.000 ac Curve number =  88.2 
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) = 176.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 1066.057 acft
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Hyd. No. 2 -- 100 Yr

  Hyd No. 2
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Feb 19 2007, 2:16 PM

Hyd. No.  4 
PRE PROJECT WS 2

Hydrograph type =  Rational Peak discharge =  32.94 cfs
Storm frequency =  100 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.39 
Intensity =  3.840 in/hr Tc by User = 57.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 2.587 acft
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Hyd. No. 4 -- 100 Yr

  Hyd No. 4

3



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Feb 19 2007, 2:16 PM

Hyd. No.  5 
POST PROJECT WS 2

Hydrograph type =  Rational Peak discharge =  35.33 cfs
Storm frequency =  100 yrs Time interval =  1  min
Drainage area =  22.000 ac Runoff coeff. =  0.41 
Intensity =  3.917 in/hr Tc by User = 55.00 min
IDF Curve =  SedgwickCoKS.IDF Asc/Rec limb fact =  1/1

Hydrograph Volume = 2.677 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Monday, Feb 19 2007, 2:16 PM

Hyd. No.  6 
POND

Hydrograph type =  Reservoir Peak discharge =  27.65 cfs
Storm frequency =  100 yrs Time interval =  1  min
Inflow hyd. No. =  5 Max. Elevation =  1371.83 ft
Reservoir name =  POND CONTOURS Max. Storage =  0.876 acft

Storage Indication method used. Hydrograph Volume = 2.676 acft
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Pond Report 6

Hydraflow Hydrographs by Intelisolve Monday, Feb 19 2007, 2:16 PM

Pond No.  3  -  POND CONTOURS
Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 1370.00 23,720 0.000 0.000
1.00 1371.00 20,743 0.510 0.510
2.00 1372.00 17,868 0.443 0.954

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]

Rise (in) =  24.00 0.00 0.00 0.00
Span (in) =  24.00 0.00 0.00 0.00
No. Barrels =  2 0 0 0
Invert El. (ft) =  1370.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 0.00
N-Value =  .013 .000 .000 .000
Orif. Coeff. =  0.60 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  30.00 0.00 0.00 0.00
Crest El. (ft) =  1371.90 0.00 0.00 0.00
Weir Coeff. =  2.60 0.00 0.00 0.00
Weir Type =  Broad --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 
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Appendix F 
Rational Coefficients and Time of Concentration Calculations 



Pr
oj

ec
t N

um
be

r

2-
Ye

ar
5-

Ye
ar

10
-Y

ea
r

10
0-

Ye
ar

2-
Ye

ar
5-

Ye
ar

10
-Y

ea
r

10
0-

Ye
ar

2-
Ye

ar
5-

Ye
ar

10
-Y

ea
r

10
0-

Ye
ar

P
re

 P
ro

je
ct

 W
at

er
sh

ed
 1

R
es

id
en

tia
l -

 1
/4

 A
cr

e
D

14
30

.0
13

50
.0

21
,5

67
0.

50
0.

54
0.

62
0.

76
22

0.
7

20
6.

0
17

6.
6

12
5.

1
3.

68
3.

43
2.

94
2.

08
88

.1
8

P
os

t P
ro

je
ct

 W
at

er
sh

ed
 1

R
es

id
en

tia
l -

 1
/4

 A
cr

e
D

14
30

.0
13

50
.0

21
,5

67
0.

50
0.

54
0.

62
0.

76
22

0.
7

20
6.

0
17

6.
6

12
5.

1
3.

68
3.

43
2.

94
2.

08
88

.1
9

P
re

 P
ro

je
ct

 W
at

er
sh

ed
 2

A
gr

ic
ul

tu
ra

l -
 C

ul
tiv

at
ed

 - 
S

lo
pe

s 
<1

%
D

13
80

.0
13

65
.0

1,
77

2
0.

24
0.

29
0.

39
0.

59
68

.9
64

.9
56

.9
40

.9
1.

15
1.

08
0.

95
0.

68
80

.8
0

P
os

t P
ro

je
ct

 W
at

er
sh

ed
 2

A
gr

ic
ul

tu
ra

l -
 C

ul
tiv

at
ed

 - 
S

lo
pe

s 
1-

4%
D

13
80

.0
13

65
.0

1,
77

2
0.

26
0.

31
0.

41
0.

61
67

.3
63

.3
55

.3
39

.2
1.

12
1.

05
0.

92
0.

65
81

.3
0

Ti
m

e 
of

 C
on

ce
nt

ra
tio

n 
(h

r)
, T

c

C
N

M
in

im
um

 
El

ev
at

io
n

Le
ng

th
 

(L
)

Ra
tio

na
l R

un
of

f C
oe

ffi
ci

en
t, 

C
Ti

m
e 

of
 C

on
ce

nt
ra

tio
n 

(m
in

), 
T c

Ar
ea

 N
am

e
La

nd
 U

se
So

il 
G

ro
up

M
ax

im
um

 
El

ev
at

io
n

T c
=

(1
.1

-C
)L

1/
2

10
0 

S1/
3

Ti
m

e 
of

 C
on

ce
nt

ra
tio

n 
C

al
cu

la
tio

ns
 b

y 
th

e 
FA

A 
m

et
ho

d
W

ic
hi

ta
 C

ou
nt

ry
 C

lu
b

70
38

K:
\W

P\
PR

O
JE

C
T\

20
07

\0
70

38
 - 

W
ic

hi
ta

 C
ou

nt
ry

 C
lu

b\
D

rn
g\

Tc
 C

al
cs

 &
 S

C
S 

C
N

.x
ls

Pa
ge

 1
 o

f 1
M

KE
C

 E
ng

in
ee

rin
g 

C
on

su
lta

nt
s,

 In
c.

  2
/1

5/
20

07



Appendix G 
Preliminary Lot Grading Plan 





Appendix H 
Preliminary Drainage and Utility Plan 





Appendix I 
Preliminary Plat 

 






