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Drainage Report 
Belle Terre Commercial 

 
Introduction 
 
The Proposed Development is located north of US 54 and about a quarter mile west of North 
159th St E. It is in the Southeast Quarter of Section 24, Township 27 South, Range 2 East. The 
site in existing condition is an undeveloped area between Fourmile Creek and US 54. Runoff 
from the site flows to the river throughout the site, and is densely populated with cedar tree and 
shrubbery.  The proposed use is for a commercial building and storage site, as well as a wet 
detention pond in the southeast corner of the lot. 
 
Current Conditions and Background 
 
The hydrological soil survey map indicates that the entire land is composed of soil group C. The 
existing drainage pattern indicates that the entire property drains to the south and east into the 
existing Fourmile creek that runs along the north and east property line. The runoff once in the 
creek continues southerly where it crosses US-54 southeast of the property. The average slope of 
the ground varies from 1% to 3%.  
 
There is an established floodplain or flood boundary on the site. The FIRM panel is attached for 
reference, and is undergoing review from DWR. 
 
Proposed Improvements 
 
The proposed improvement is to develop the agricultural land into a commercial development.  
This will consist of a main building, parking lot and drive entrances, and a detention pond 
 
The detention pond is to control the increased runoff from the added impervious area of the 
development. The pond has been sized to have a constant water surface level of 1293.0. The 
shape of the pond and use could be subject to change in design phase. 
  
Site Hydrological Analysis 
 
Existing and proposed site runoff calculations have been modeled using the SCS Curve Number 
(CN) method for Type II rainfall distribution. The Values for Curve Number (CN) and Rainfall 
Depth were established using the City of Wichita/Sedgwick County Stormwater Manual. Existing 
times of concentration were calculated from existing ground conditions and can be found in tab 
2.  Proposed times of concentration have been modeled using the assumed developed site 
condition.   
 
Flow generated on and passing through the site from offsite sources was modeled using the US 
Army Corps of Engineers’ Hydrologic Engineering Center’s Hydrologic Modeling System 
(HEC-HMS 3.5) software. The loss method selected was the NRCS Curve Number (CN) method 
and the synthetic hydrograph selected was the NRCS Unit Hydrograph.  The curve number used 
in the model for the site’s disturbed pervious surfaces in Group C soils was 69 as stipulated in 



Section 4.8, Chapter 4, Volume 2 of the City of Wichita Stormwater Manual.  The loss for 
impervious surfaces was based on the percentage method rather than on a composite CN, as 
prescribed in Chapter 7 of the HECHMS User’s Manual.  
 
The initial abstraction was permitted to be determined by the model based on CN = 85.  The 
transform method used was the NRCS Unit Hydrograph Transform or Lag Time (Tl) based on 
60% of the Time of Concentration (Tc) as determined using NRCS methods. 
 
Site Drainage Basins 
 
As can be seen in the drainage map (Tab 2), the site drainage basin as described below: 
 
Drainage Basin (1) is a 13.36 acre (0.020875 square mile) area which contains all of proposed 
Lots within the plat.  Its onsite constituents are 1.26 acres of proposed impervious development. 
The time of concentration based on flow originating in the pervious, residential land is 33.9 
minutes with a corresponding lag time of 20.34 minutes (Tab 2). 
 
Water Quality  
 
Water quality volume and water quality flows will be handled within the proposed detention 
pond.  
  
Best Management Practices 
 
Best management practices for erosion control shall be undertaken during the site design. Such 
BMPs shall include ditch checks in the proposed swales, inlet protection at all inlets, silt fences 
where applicable, and sediment ponds within the detention basins.  The erosion control plan will 
have to constantly evolve as the site develops. 
 
Federal, State and Local Permits 
 
Refer to Tab 5. 
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Tc

min

On-site (1) 13.36 33.9 85 21.55 31.09 37.86 46.60 63.13

Runoff from site draining 

east to Fourmile Creek

Tc

min

On-site (1) 13.36 56.3 69 6.21 11.23 15.15 20.49 31.51

Runoff draining east to 

proposed pond, before 

entering Fourmile Creek

 On-Site (1) 13.36 6.10 11.00 14.79 20.51 31.83

Outlet via Notched Weir 

to Fourmile Creek

Storm 

Event 

Runoff 

Volume, ac-

ft

Water Surface      

Elevation (ft)

2-yr 1.95 1294.66

5-yr 2.94 1295.21

10-yr 3.66 1295.58

25-yr 4.60 1295.99

100-yr 6.40 1296.67

DRAINAGE 

AREA

Q10

CN Q5 Q100 REMARKS

Q100 REMARKS

EXISTING SITE

Q10 Q25

Q25

ACRES

REMARKS

Q2

DEVELOPED SITE

DRAINAGE 

AREA

ACRES CN Q2 Q5

Q100

Q25

Stage-Storage for Detention Pond

Pond 1

OUTFLOW

DRAINAGE 

AREA

ACRES Q2 Q5 Q10



1.20 inches

13.36 acres Coeff. Area

0.313 cf 0.03 0.00

0.418 ac-ft 0.20 11.36

0.95 2.00

13.36 acres

0.375 inches

0.700

88.0

1.365 inches

0.273
inches

0.227

740.0 cfs/sq.mi/in

Corresponding Water Quality 
Peak Flow = 4.05 cfs

Coeff for impervious area, R

VI

=

 Weighted, Rv =

Calculation for water quality volume (WQv=P*Rv*A/12) Soil Group  'C'

85th percentile storm event (1.2 

inches),P =

Calulation of  Rv

Required Vol. for Water Quality 

=

Coeff for turf cover,disturbed,R

VT

=

Ia/P=

qu 

Water Quality Peak Flow Calculation

0.313

Total area, A =

Rainfall Coeff, Rv,  =
Coeff for undisturbed area,R

VU

=

Area=

WQv=

Water Quality Volume (WQv) Calculation

Pond and Swamp Factor, Fp=

Calculated CN=

 S=

Ia=
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FIRM Panel 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Tab 4: 
    
 
A letter of notice of intent will be submitted to the KDHE during the design phase and a copy 
will be presented along with PPD during the site design. The proposed improvement will not 
change previously designated FEMA flood boundary or floodplain.  

 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 




