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K:\WP\PROJECT\2007\07200\Drainage\Stonebridge Commercial Drainage Report.doc 

Supplemental Drainage Report for        
Stonebridge Commercial Addition 

Wichita, Sedgwick County, Kansas 

Post-Project Conditions 

Runoff Characteristics 
Post-project runoff will flow into a detention pond, then to the south and exit the site into a 
drainage reserve.  This drainage reserve will flow south into the lakes in Fox Ridge Addition and 
into Cadillac Lake.  The drainage and utility plan shows the proposed pond layout, Appendix A.  
The runoff and detention was modeled in Hydraflow Hydrographs 2007, Appendix B.  The 
December 2006 drainage report for this addition required 10.0 acre-feet of storage for the 100-
year design storm.  In order to provide ten-percent more storage volume than is required to 
maintain the pre-project peak-runoff, the outlet structure has been modified.  The pond will have a 
normal pool of 1350.0, a 100-year water surface elevation of 1353.3, and provide 11.0 acre-feet 
of storage.  The pond outlet structure will be a weir with 2.5’ wide opening at 1350.0.   

 Table 1.  Stonebridge Commercial Runoff.   

Design Storm Flows (cfs) 
Description 

2-Yr 5-Yr 10-Yr 100-Yr 

Pre-Project Total Flow to the South 18.1 30.9 44.3 98.9 

Post-Project Total Flow to the South 12.2 18.9 27.7 43.9 

 

Runoff offsite to the south is reduced for the 2, 5, 10, and 100-yr design storms, from pre-project 
to post-project conditions. 

Storm water sewer (SWS) lines are proposed to convey storm water from the commercial lots to 
the three detention ponds. A preliminary layout of the SWS is shown on the Drainage and Utility 
Plan, Appendix A. HydroFlow Storm Sewers 2008 was used to size the proposed system for the 
5-year design storm. The storm sewer calculations are in Appendix C. 

Summary 
Stonebridge Commercial Addition is located on the southeast corner of the intersection of 37th 
Street North and Maize Road.  The property is approximately 36 acres and will develop for 
commercial use.  Runoff from the site currently sheet flows across the property to the south into 
the Fox Ridge lakes.  A drainage reserve will be constructed through the adjacent property to the 
south and into a Fox Ridge lake.  A weir was designed to control runoff from the site.  Runoff 
offsite to the south is reduced for the 2, 5, 10, and 100-year design storms, from pre-project to 
post-project conditions.  The site will provide 10-percent more storage volume than needed to 
maintain pre-project flow-rates.   
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Hydrograph Summary Report
1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 9.764 6 744 1.325 ------ ------     ------ SB PreA

2 SCS Runoff 7.498 6 738 0.906 ------ ------     ------ SB Pre B

3 SCS Runoff 7.761 6 750 1.226 ------ ------     ------ SB Pre C

4 Combine 24.11 6 744 3.457 1, 2, 3 ------     ------ SB Pre-Proj South

5 SCS Runoff 40.11 6 720 2.926 ------ ------     ------ SB Post A

6 SCS Runoff 25.93 6 720 1.892 ------ ------     ------ SB Post B

7 SCS Runoff 36.18 6 720 2.640 ------ ------     ------ SB Post C

8 Combine 102.22 6 720 7.458 5, 6, 7 ------     ------ SB Post Project A,B,C

9 Reservoir 14.08 6 750 7.457  8 1351.26 4.08 Stonebridge Pond

Pond Calcs 2&5-yr 9-08.gpw Return Period: 2 Year Wednesday, Sep 10, 2008

Hydraflow Hydrographs by Intelisolve v9.25



Hydrograph Summary Report
2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 16.57 6 744 2.173 ------ ------     ------ SB PreA

2 SCS Runoff 12.70 6 738 1.486 ------ ------     ------ SB Pre B

3 SCS Runoff 13.22 6 750 2.011 ------ ------     ------ SB Pre C

4 Combine 40.99 6 744 5.670 1, 2, 3 ------     ------ SB Pre-Proj South

5 SCS Runoff 54.17 6 720 4.016 ------ ------     ------ SB Post A

6 SCS Runoff 35.03 6 720 2.596 ------ ------     ------ SB Post B

7 SCS Runoff 48.87 6 720 3.623 ------ ------     ------ SB Post C

8 Combine 138.07 6 720 10.235 5, 6, 7 ------     ------ SB Post Project A,B,C

9 Reservoir 22.58 6 744 10.234  8 1351.68 5.49 Stonebridge Pond

Pond Calcs 2&5-yr 9-08.gpw Return Period: 5 Year Wednesday, Sep 10, 2008

Hydraflow Hydrographs by Intelisolve v9.25



Hydrograph Summary Report
1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 21.32 6 744 2.772 ------ ------     ------ SB PreA

2 SCS Runoff 16.34 6 738 1.896 ------ ------     ------ SB Pre B

3 SCS Runoff 17.05 6 750 2.565 ------ ------     ------ SB Pre C

4 Combine 52.80 6 744 7.233 1, 2, 3 ------     ------ SB Pre-Proj South

5 SCS Runoff 63.30 6 720 4.733 ------ ------     ------ SB Post A

6 SCS Runoff 40.93 6 720 3.060 ------ ------     ------ SB Post B

7 SCS Runoff 57.12 6 720 4.270 ------ ------     ------ SB Post C

8 Combine 161.35 6 720 12.063 5, 6, 7 ------     ------ SB Post Project A,B,C

9 Reservoir 35.58 6 738 11.096  8 1351.97 6.46 Stonebridge Pond

Pond Calcs 10-yr 9-08.gpw Return Period: 10 Year Wednesday, Sep 10, 2008

Hydraflow Hydrographs by Intelisolve v9.25



Hydrograph Summary Report
1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 39.80 6 738 5.130 ------ ------     ------ SB PreA

2 SCS Runoff 30.39 6 732 3.508 ------ ------     ------ SB Pre B

3 SCS Runoff 31.83 6 750 4.747 ------ ------     ------ SB Pre C

4 Combine 98.85 6 738 13.386 1, 2, 3 ------     ------ SB Pre-Proj South

5 SCS Runoff 96.28 6 720 7.360 ------ ------     ------ SB Post A

6 SCS Runoff 62.25 6 720 4.759 ------ ------     ------ SB Post B

7 SCS Runoff 86.87 6 720 6.640 ------ ------     ------ SB Post C

8 Combine 245.39 6 720 18.759 5, 6, 7 ------     ------ SB Post Project A,B,C

9 Reservoir 98.75 6 738 14.528  8 1352.90 9.60 Stonebridge Pond

Pond Calcs 100-yr 9-08.gpw Return Period: 100 Year Wednesday, Sep 10, 2008

Hydraflow Hydrographs by Intelisolve v9.25



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  1 
SB PreA

Hydrograph type =  SCS Runoff Peak discharge =  39.80 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  6  min Hyd. volume =  5.130 acft
Drainage area =  13.300 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  44.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

2
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Hyd. No. 1 -- 100 Year

  Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  2 
SB Pre B

Hydrograph type =  SCS Runoff Peak discharge =  30.39 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6  min Hyd. volume =  3.508 acft
Drainage area =  8.600 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  30.90 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  3 
SB Pre C

Hydrograph type =  SCS Runoff Peak discharge =  31.83 cfs
Storm frequency =  100 yrs Time to peak =  750 min
Time interval =  6  min Hyd. volume =  4.747 acft
Drainage area =  12.000 ac Curve number =  74
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  59.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  4 
SB Pre-Proj South

Hydrograph type =  Combine Peak discharge =  98.85 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  6  min Hyd. volume =  13.386 acft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  33.900 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  5 
SB Post A

Hydrograph type =  SCS Runoff Peak discharge =  96.28 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  6  min Hyd. volume =  7.360 acft
Drainage area =  13.300 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 5 -- 100 Year

  Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  6 
SB Post B

Hydrograph type =  SCS Runoff Peak discharge =  62.25 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  6  min Hyd. volume =  4.759 acft
Drainage area =  8.600 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 6 -- 100 Year

  Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  7 
SB Post C

Hydrograph type =  SCS Runoff Peak discharge =  86.87 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  6  min Hyd. volume =  6.640 acft
Drainage area =  12.000 ac Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  16.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 7 -- 100 Year

  Hyd No. 7



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  8 
SB Post Project A,B,C

Hydrograph type =  Combine Peak discharge =  245.39 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  6  min Hyd. volume =  18.759 acft
Inflow hyds. =  5, 6, 7 Contrib. drain. area =  33.900 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Hyd. No.  9 
Stonebridge Pond

Hydrograph type =  Reservoir Peak discharge =  98.75 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  6  min Hyd. volume =  14.528 acft
Inflow hyd. No. =  8 - SB Post Project A,B,C Max. Elevation =  1352.90 ft
Reservoir name =  SB Pond - with tail water Max. Storage =  9.598 acft

Storage Indication method used.

10
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Pond Report 11

Hydraflow Hydrographs by Intelisolve v9.25 Wednesday, Sep 10, 2008

Pond No.  11  -  SB Pond - with tail water
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1350.00 ft

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

0.00 1350.00 137,509 0.000 0.000
1.00 1351.00 143,388 3.224 3.224
2.00 1352.00 149,322 3.359 6.583
3.00 1353.00 155,314 3.496 10.079

Culvert / Orifice Structures Weir Structures

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

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

Crest Len (ft) =  3.00 12.00 0.00 0.00
Crest El. (ft) =  1350.00 1351.60 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect Rect --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  1351.30

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 1350.00 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.10 0.322 1350.10 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.20 0.645 1350.20 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.30 0.967 1350.30 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.40 1.289 1350.40 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.50 1.612 1350.50 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.60 1.934 1350.60 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.70 2.257 1350.70 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.80 2.579 1350.80 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.90 2.901 1350.90 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
1.00 3.224 1351.00 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
1.10 3.560 1351.10 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
1.20 3.896 1351.20 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
1.30 4.231 1351.30 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
1.40 4.567 1351.40 --- --- --- --- 6.95 s 0.00 --- --- --- --- 6.954
1.50 4.903 1351.50 --- --- --- --- 9.74 s 0.00 --- --- --- --- 9.744
1.60 5.239 1351.60 --- --- --- --- 12.17 s 0.00 --- --- --- --- 12.17
1.70 5.575 1351.70 --- --- --- --- 14.47 s 1.26 --- --- --- --- 15.73
1.80 5.911 1351.80 --- --- --- --- 16.73 s 3.58 --- --- --- --- 20.30
1.90 6.247 1351.90 --- --- --- --- 18.97 s 6.57 --- --- --- --- 25.54
2.00 6.583 1352.00 --- --- --- --- 21.23 s 10.11 --- --- --- --- 31.34
2.10 6.933 1352.10 --- --- --- --- 23.51 s 14.13 --- --- --- --- 37.64
2.20 7.282 1352.20 --- --- --- --- 25.82 s 18.57 --- --- --- --- 44.39
2.30 7.632 1352.30 --- --- --- --- 28.16 s 23.41 --- --- --- --- 51.57
2.40 7.981 1352.40 --- --- --- --- 30.54 s 28.60 --- --- --- --- 59.13
2.50 8.331 1352.50 --- --- --- --- 32.95 s 34.12 --- --- --- --- 67.07
2.60 8.681 1352.60 --- --- --- --- 35.41 s 39.96 --- --- --- --- 75.37
2.70 9.030 1352.70 --- --- --- --- 37.90 s 46.10 --- --- --- --- 84.00
2.80 9.380 1352.80 --- --- --- --- 40.43 s 52.53 --- --- --- --- 92.97
2.90 9.730 1352.90 --- --- --- --- 43.00 s 59.23 --- --- --- --- 102.24
3.00 10.079 1353.00 --- --- --- --- 45.61 s 66.20 --- --- --- --- 111.81
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