




Reed’s Cove Medical Campus Addition 
DRAINAGE ANALYSIS 

April 5, 2010 
 
 
INTRODUCTION 
 
This report contains supporting documentation and calculations for the proposed Reed’s 
Cove Medical Campus Addition development.  The proposed site is an undeveloped 11.9 
acre parcel of land located in the NW ¼ of Section 11 T27S R2E on 127th St. East just south 
of 21st Street North.  The area also included in the drainage plan an additional 1.7 acres of 
Reed’s Commercial Lot 1 that not be part of the proposed plat but will be included in 
calculations for stormwater treatment.  The area is currently pasture land and the soil type 
located on site is Irwin and Rosehill silty clay loam, both in hydrologic group D.  The site 
generally drains in two directions with approximately 2.4 acres draining west to a roadside 
ditch along 127th Street East while the remaining 11.2 acres drains east to an existing 
detention pond located in Reed’s Cove residential subdivision. No offsite tributary drain onto 
the proposed project site.  The information located on the attached FEMA FIRM 
20173C0377E, effective date Feb. 7, 2007, indicates the site is located in unshaded Zone X, 
defined as areas outside of the 0.2% floodplain. 
 
DETENTION 
 
The detention necessary to reduce the post development runoff to pre development levels is 
provided in the pond just downstream in the Reed’s Cove residential subdivision.  The 
drainage plans for both the Reed Commercial and the Reed’s Cove Addition indicate the 
eastern portion of what is now referred to as Reed’s Cove Medical Campus Addition is to be 
detained in the large pond located in Reed’s Cove Addition.  The project site will reduce the 
area draining to the east to reduce the peak post development flows to predevelopment levels.  
The additional area will be directed to the existing Reed’s Cove detention pond.  The Reed’s 
Cove drainage report indicates the pond reduces the 100-yr runoff of the development from 
1979 cfs to 1915 cfs, while storing over 74 ac.-ft.  Therefore the extra capacity of the pond 
will easily store the additional 0.9 acre directed to it. 
 
   TC     Q2  Q5  Q10  Q100 

 Existing 
Area 
(ac.) (min.) C2 C5 C10 C100 (cfs) (cfs) (cfs) (cfs) 

West 2.4 15 0.30 0.35 0.45 0.65 2.8 3.8 5.6 11.5 
East 11.2 29 0.30 0.35 0.45 0.65 9.1 12.9 19.3 40.0 
 
   TC     Q2  Q5  Q10  Q100 

 Proposed 
Area 
(ac.) (min.) C2 C5 C10 C100 (cfs) (cfs) (cfs) (cfs) 

West 1.1 15 0.68 0.69 0.73 0.80 2.8 3.5 4.2 6.5 
East 12.5 29 0.68 0.69 0.73 0.80 23.1 28.5 40.8 54.9 
 
 
 



 
 
CHANNEL PROTECTION AND WATER QUALITY VOLUMES   
 
Channel protection volume for the development will be provided in a pond at the eastern end 
of the site.  An existing 36” RCP with a flowline of 1361.3 flows from just inside the east 
property line to Reserve C of Reed’s Cove.  A wet pond will be constructed such that the 
existing 36” can be modified for the outlet of the pond.  This pond will also provide water 
quality volume and detain the channel protection volume.  The calculations to determine the 
water quality and channel protection volumes are as follows; 
 
Water Quality Volume 
 
Eq. 4-26  Rv = RvuU + RvdD + RviI = 0.00*0.05 + 0.25*0.25 + 0.95*0.75 = 0.775 
 
Eq. 4-24   WQv =  PRv A/12 = (1.2*0.775*13.6)/12 = 1.05 ac.-ft. 
 
Eq. 4-25  Qwv = PRv = 1.2*0.775 = 0.93 in. 
 
Channel Protection Volume 
 
Calculate composite CN 
 
CN = 0.75(98)+0.25(88) = 95.5 
 
S = 1000/CN – 10 = 0.47 in.;  Ia = 0.2S = 0.2(0.47) =0.094; Ia/P = 0.094/1.2 = 0.0783 
 
Q = (P-Ia)

2/[(P-Ia)+S] = (2.8-0.094)2/[(2.8-0.094)+0.47] = 2.30 in. 
 
Where P = 2.8 inches (1-year, 24-hr rainfall) 
 
From Figure 4-6 using Ia/P and tc = 0.25 hrs, qu = 800 cfs/mi2/in 
 
Eq. 4-18   Qp = quAQwvFp = 800*(12.5/640)*0.93*1.00 = 14.53 cfs 
 
Figure 4-17 qo/qi = 0.25 
 
Eq. 4-30  Vs/Vr = 0.682-1.43(qo/qi)+1.64(qo/qi)

2-0.804(qo/qi)
3 = 0.647 

 
Vs = ((Vs/ Vr)QA)/12 = (0.647)(2.3)(12.5)/12 = 1.55 ac-.ft. 
 
Q outlet = (qo/qi)* qi = 0.025*14.53 = 0.36 cfs 
 
The wet pond shall have a static water surface of 1361.0 and a peak water surface of 1365.0. 
The outlet shall be controlled by an orifice in a stand pipe or structure.  The orifice shall be 
2.5” in diameter and shall serve as the outlet control for both the water quality and channel 



protection volume.  The larger storms shall be passed by a weir structure dropping into the 
existing 36” RCP.  The water quality volume of 0.92 ac.-ft. is provided completely in the wet 
pond and will share the outlet structure.  The pond stage and area is shown in the table 
below; 
 

Stage Area (ac.) 
1361 0.30 
1362 0.34 
1363 0.39 
1364 0.43 
1365 0.47 

 
The west basin was analyzed to determine if the reduction in volume might also serve to 
provide channel protection as well.   A HEC-HMS model was created to compare the peak 
runoff and runoff volumes in the existing and proposed condition.  The existing condition has 
a CN of 84 and a tributary area of 2.4 ac.  The proposed condition was determined to have a 
CN of 93 and a tributary area of 1.1 ac.  Both conditions have a time of concentration of 15 
min.  The results of the calculations are shown in the table below; 
 

 Peak Runoff (cfs) Total Volume (ac.-ft.) 
 Existing Proposed Existing Proposed 

1-yr 37 2.6 0.3 0.2 
2-yr 5.3 3.3 0.4 0.3 
5-yr 7.7 4.5 0.6 0.3 
10-yr 9.2 5.1 0.7 0.4 
25-yr 11.6 6.3 0.9 0.5 
100-yr 15.8 8.1 1.2 0.6 

 
The results demonstrate that the proposed condition will result no increase in peak runoff and 
total volume in the 1-yr storm and a reduction in all the greater storms.  Therefore the 
downstream stabilization criteria are satisfied by allowing no increase in runoff volume in the 
1-yr 24-hr storm and in fact providing a decrease in both volume and peak runoff.  
Additionally, the existing 30” RCP draining from the inlet located at the southwest corner of 
Lot 1, Reed Commercial Addition has a capacity of 55 cfs.  This greatly exceeds the 
proposed 100-yr flow of 6.5 cfs 
 
 
INTERNAL DRAINAGE 
 
The internal drainage system shall utilize grassed swales and storm sewer to direct the runoff 
to the proposed wet pond.  The particular details of the internal drainage system will have to 
be determined as the site is developed and a final layout is available. 
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Ruggles & Bohm, P.A.

Engineering, Surveying, Land Planning

REEDS   COVE   MEDICAL   CAMPUS
a  Replat  of  part  of  Reed  Commercial  Addition

an  Addition  to  Wichita,  Sedgwick  County,  Kansas
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EXISTING CONDITIONS 
 
 
 
 
 
 
 
 
 
 
 
 



Project: 3788 Simulation Run: 001 Exist

Start of Run: 01Jan2011, 12:00 Basin Model: Exist
End of Run: 02Jan2011, 12:05 Meteorologic Model: 001-yr
Compute Time: 29Apr2011, 15:48:26 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00375 3.7 02Jan2011, 00:05 1.35



Project: 3788 Simulation Run: 002 Exist

Start of Run: 01Jan2011, 12:00 Basin Model: Exist
End of Run: 02Jan2011, 12:05 Meteorologic Model: 002-yr
Compute Time: 29Apr2011, 12:34:16 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00375 5.3 02Jan2011, 00:00 1.93



Project: 3788 Simulation Run: 005 Exist

Start of Run: 01Jan2011, 12:00 Basin Model: Exist
End of Run: 02Jan2011, 12:05 Meteorologic Model: 005-yr
Compute Time: 29Apr2011, 12:34:27 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00375 7.7 02Jan2011, 00:00 2.81



Project: 3788 Simulation Run: 010 Exist

Start of Run: 01Jan2011, 12:00 Basin Model: Exist
End of Run: 02Jan2011, 12:05 Meteorologic Model: 010-yr
Compute Time: 29Apr2011, 12:34:31 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00375 9.2 02Jan2011, 00:00 3.36



Project: 3788 Simulation Run: 025 Exist

Start of Run: 01Jan2011, 12:00 Basin Model: Exist
End of Run: 02Jan2011, 12:05 Meteorologic Model: 025-yr
Compute Time: 29Apr2011, 12:34:34 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00375 11.6 02Jan2011, 00:00 4.28



Project: 3788 Simulation Run: 100 Exist

Start of Run: 01Jan2011, 12:00 Basin Model: Exist
End of Run: 02Jan2011, 12:05 Meteorologic Model: 100-yr
Compute Time: 29Apr2011, 12:34:37 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00375 15.8 02Jan2011, 00:00 5.89



 
 
 
 
 
 
 
 
 
 

PROPOSED CONDITIONS 
 
 
 
 
 
 
 
 
 
 
 
 



Project: 3788 Simulation Run: Prop 001

Start of Run: 01Jan2011, 12:00 Basin Model: Prop
End of Run: 02Jan2011, 12:05 Meteorologic Model: 001-yr
Compute Time: 29Apr2011, 15:48:30 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00172 2.6 02Jan2011, 00:00 2.06



Project: 3788 Simulation Run: Prop 002

Start of Run: 01Jan2011, 12:00 Basin Model: Prop
End of Run: 02Jan2011, 12:05 Meteorologic Model: 002-yr
Compute Time: 29Apr2011, 13:01:19 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00172 3.3 02Jan2011, 00:00 2.73



Project: 3788 Simulation Run: Prop 005

Start of Run: 01Jan2011, 12:00 Basin Model: Prop
End of Run: 02Jan2011, 12:05 Meteorologic Model: 005-yr
Compute Time: 29Apr2011, 13:01:22 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00172 4.5 02Jan2011, 00:00 3.70



Project: 3788 Simulation Run: Prop 010

Start of Run: 01Jan2011, 12:00 Basin Model: Prop
End of Run: 02Jan2011, 12:05 Meteorologic Model: 010-yr
Compute Time: 29Apr2011, 13:01:25 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00172 5.1 02Jan2011, 00:00 4.29



Project: 3788 Simulation Run: Prop 025

Start of Run: 01Jan2011, 12:00 Basin Model: Prop
End of Run: 02Jan2011, 12:05 Meteorologic Model: 025-yr
Compute Time: 29Apr2011, 13:01:29 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00172 6.3 02Jan2011, 00:00 5.27



Project: 3788 Simulation Run: Prop 100

Start of Run: 01Jan2011, 12:00 Basin Model: Prop
End of Run: 02Jan2011, 12:05 Meteorologic Model: 100-yr
Compute Time: 29Apr2011, 13:01:32 Control Specifications: Control 1

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

West 0.00172 8.1 02Jan2011, 00:00 6.95
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USGS MAP 
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DRAINAGE MAP 
 
 
 
 
 
 
 

 
 
 
 

 



WICHITA, KANSAS

REEDS COVE MEDICAL CAMPUS

AERIAL 

PROJECT NUMBER

Engineering, Surveying, Land Planning

(316) 264-8008

(316) 264-4621 fax

E-mail: info@rbkansas.comwww.rbkansas.com

DRAWING FILE

Ruggles & Bohm, P.A.

Wichita, Kansas 67203

924 North Main

OF

DATE

DESIGN

REVIEW

DRAWN

UTILITY

R
B

 
J
O

B

SHEET

127th Ct. E
.

WEST

EAST

Reed's Cove 4th Addition

Reed Commercial Addition

EXISTING DRAINAGE PATTERNS

EAST

WEST

11.2 AC.

2.4 AC.

R
ee

d'
s C

ov
e 

A
dd

iti
on

12.5 AC.

1.1 AC.

Reed Commercial Addition


	DRAINAGE REPORT.pdf
	Plat
	AERIAL
	001 Exist
	002 Exist
	005 Exist
	010 Exist
	025 Exist
	100 Exist
	Prop 001
	Prop 002
	Prop 005
	Prop 010
	Prop 025
	Prop 100
	FM20173C0377E
	usgs
	Drainage Plan



