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The subject property is located in Wichita, Kansas.  The site is located on the southeast corner of 
the 37th Street North and Maize Road.  The Wyn-Wood Addition is north of the site and 37th 
Street.  Fox Ridge Addition is approximately ¼ mile south of the subject property.  U.S.D. #266, 
Maize School District, owns the land south and east of the site.  The site is approximately 36 
acres.  The property lies in the northwest quarter of the northwest quarter of Section 32, 
Township 26 South, Range 1 West.  The site is shown on the Maize, Kansas Quadrangle, 
Appendix A.   

����
����
����
����






 
According the NRCS (GIS) Sedgwick County Soil Survey (Appendix B), the following soils are 
found on the site: 

• Tabler silty clay loam, 0 to 1 percent slopes, HSG “D” 

• Waurika silt loam, 0 to 1 percent slopes, HSG “D” 

• Vanoss silt loam, 1 to 3 percent slopes, HSG “B” 

• Blanket silt loam, 0 to 1 percent slopes, HSG “C” 

The hydrologic soil group (HSG) used to select runoff coefficients and curve numbers for this site 
is “C”. 

������������!!!!���"������"������"������"���
����������
����������
����������
����������





����������	


The site is currently agricultural land.   
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Slopes across the site range from 0.2-2.0%.  The site drains from north to south. 
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The site is in Zone C, areas of minimal flooding.  The nearest Zone A, area within the 100-year 
floodplain, surrounds Cadillac Lake approximately ½-mile south of the site.  (FIRM Panel 125, 
Sedgwick County, Kansas Unincorporated Areas, June 3, 1986) (Appendix C).  CLOMR (Case 
No. 05-07-0395R) has been approved for the Fox Ridge Addition and a LOMR (Case No. 06-07-
BB0P) is pending for Fox Ridge Addition. The flood plain was stopped at the north property line of 
Fox Ridge.  

������
������	����	���


Runoff sheet flows from north to south across the site.  The stormwater sewer system within the 
Wyn-Wood Addition and the ditches along 37th Street North and Maize Road prevent runoff from 
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entering the property from offsite.  Runoff from the site drains across the adjacent property to the 
south and flows into Fox Ridge lakes.  The site was divided into three basins for modeling 
purposes.  The basins are shown on the Drainage & Utility Plan, Appendix D.  The time of 
concentration for each basin was calculated using the FAA Method, Appendix E.  The basins 
were modeled, under pre-project conditions, using Hydraflow Hydrographs 2004 by Intelisolve, 
Appendix F.   
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The site will include 10 small commercial lots 1 to 2 acres in size and one large commercial lot 
approximately 23 acres in size.  Three detention ponds will be constructed within the large lot.  
The shape of the ponds may be modified when the final lot layout is complete; however the 
storage provided by the ponds will remain.   
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Fill will be added to the lots to raise the building pads above the 100-year water surface elevation 
of the proposed ponds.  Final grades have not been set; however the minimum slope in the 
streets and parking lots will be 0.5%.  A Preliminary Four Corner Lot Grading Plan is in 
Appendix G. 
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Post-project runoff will exit the site through a proposed ditch connecting the proposed 
Stonebridge Commercial detention ponds to Fox Ridge lakes, see site plan in Appendix H.  The 
ditch will outlet to a Fox Ridge lake approximately 0.5 feet above the normal pool elevation.  The 
ditch will have a 0.1% slope, bottom width of 10.0 ft, side slope of 4 to 1, and a 100-year depth of 
2.3 ft.  The ditch was sized using Flow Master, Appendix H.   

The Drainage & Utility Plan, in Appendix D, shows the three proposed detention ponds that will 
be constructed to control the post-project flow rates.  The ponds share the same normal pool 
elevations, 1350.4, and provide 10.0 ac-ft of storage in the 100-yr design storm. The CLOMR for 
Fox Ridge Addition defines the 100-year water surface elevation of 164.2 ft (1351.6 NGVD) and 
the 10-year water surface elevation of 163.0 ft (1350.4 NGVD) for the Fox Ridge lake.   

The post-project times of concentration were calculated using the FAA Method, Appendix E.  The 
post-project basins were modeled in Hydraflow Hydrographs 2004 by Intelisolve, Appendix F. 
Equalizing structures will connect the proposed ponds; enabling the ponds to function as a single 
detention pond. A tailwater elevation of 164.2 ft (1351.6 NGVD) was used for the 100-year design 
storm.  A notched weir was designed as the pond outlet to control runoff during design flows.  
Table 1 compares the pre-project and post-project flow rates exiting the site. 
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Design Storm Flows (cfs) 
Description 
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Pre-Project Total Flow to the South 18.1 30.9 44.3 98.9 

Post-Project Total Flow to the South 17.3 26.1 33.4 91.9 

 

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 
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Plan, Appendix D. HydroFlow Storm Sewers 2005 was used to size the proposed system for the 
5-year design storm. The storm sewer calculations are in Appendix I. 
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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 ditch will be constructed along the east property line of the adjacent 
property to the south and into a Fox Ridge lake.  This ditch will be sized to carry the post-project 
100-year flow rate from the subject property.  A notched 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. 
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Hydrograph Summary Report
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 SCS Runoff 7.688 6 756 1.383   ----   ------  ------ Pre A

2 SCS Runoff 6.314 6 744 0.857   ----   ------  ------ Pre B

3 SCS Runoff 5.710 6 768 1.226   ----   ------  ------ Pre C

4 Combine 18.06 6 756 3.466 1, 2, 3   ------  ------ Pre-Proj South

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

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

7 SCS Runoff 29.44 6 726 2.816   ----   ------  ------ Post C

8 Combine 90.35 6 720 7.634 5, 6, 7   ------  ------ Post Project A,B,C

9 Reservoir 17.31 6 756 7.634    8 1351.03 3.958 Combined Detention

Stonebridge 2-yr_R2.gpw Return Period: 2 Year Thursday, Nov 9 2006, 2:09 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 13.14 6 756 2.269   ----   ------  ------ Pre A

2 SCS Runoff 10.71 6 744 1.405   ----   ------  ------ Pre B

3 SCS Runoff 9.785 6 768 2.011   ----   ------  ------ Pre C

4 Combine 30.85 6 756 5.684 1, 2, 3   ------  ------ Pre-Proj South

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

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

7 SCS Runoff 39.82 6 726 3.865   ----   ------  ------ Post C

8 Combine 122.24 6 720 10.477 5, 6, 7   ------  ------ Post Project  A,B,C

9 Reservoir 26.05 6 750 10.476    8 1351.35 5.290 Combined Detention

Stonebridge 5-yr_R2.gpw Return Period: 5 Year Thursday, Nov 9 2006, 2:09 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 18.89 6 750 2.843   ----   ------  ------ Pre A

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

3 SCS Runoff 13.76 6 762 2.525   ----   ------  ------ Pre C

4 Combine 44.29 6 744 7.264 1, 2, 3   ------  ------ Pre-Proj South

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

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

7 SCS Runoff 46.57 6 726 4.555   ----   ------  ------ Post C

8 Combine 142.96 6 720 12.348 5, 6, 7   ------  ------ Post Project A,B,C

9 Reservoir 33.42 6 750 11.192    8 1351.62 6.411 Combined Detention

Stonebridge 10-yr_R2.gpw Return Period: 10 Year Thursday, Nov 9 2006, 2:10 PM

Hydraflow Hydrographs by Intelisolve
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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 39.80 6 738 5.130   ----   ------  ------ Pre A

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

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

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

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

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

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

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

9 Reservoir 91.93 6 738 13.665    8 1352.53 9.995 Combined Detention

Stonebridge 100-yr_R2.gpw Return Period: 100 Year Thursday, Nov 9 2006, 2:07 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  1 
Pre A

Hydrograph type =  SCS Runoff Peak discharge =  39.80 cfs
Storm frequency =  100 yrs Time interval =  6  min
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 

Hydrograph Volume = 5.130 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  2 
Pre B

Hydrograph type =  SCS Runoff Peak discharge =  30.39 cfs
Storm frequency =  100 yrs Time interval =  6  min
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 

Hydrograph Volume = 3.508 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  3 
Pre C

Hydrograph type =  SCS Runoff Peak discharge =  31.83 cfs
Storm frequency =  100 yrs Time interval =  6  min
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 

Hydrograph Volume = 4.747 acft

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

35.00 35.00

Q (cfs)

Time (hrs)

Pre C
Hyd. No. 3 -- 100 Yr

  Hyd No. 3

7



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  4 
Pre-Proj South

Hydrograph type =  Combine Peak discharge =  98.85 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyds. =  1, 2, 3

Hydrograph Volume = 13.386 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  5 
Post A

Hydrograph type =  SCS Runoff Peak discharge =  96.28 cfs
Storm frequency =  100 yrs Time interval =  6  min
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 

Hydrograph Volume = 7.360 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  6 
Post B

Hydrograph type =  SCS Runoff Peak discharge =  62.25 cfs
Storm frequency =  100 yrs Time interval =  6  min
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 

Hydrograph Volume = 4.759 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  7 
Post C

Hydrograph type =  SCS Runoff Peak discharge =  86.87 cfs
Storm frequency =  100 yrs Time interval =  6  min
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 

Hydrograph Volume = 6.640 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

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

Hydrograph type =  Combine Peak discharge =  245.39 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyds. =  5, 6, 7

Hydrograph Volume = 18.759 acft
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Hyd. No.  9 
Combined Detention

Hydrograph type =  Reservoir Peak discharge =  91.93 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyd. No. =  8 Max. Elevation =  1352.53 ft
Reservoir name =  Pond Max. Storage =  9.995 acft

Storage Indication method used. Hydrograph Volume = 13.665 acft
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Pond Report 14

Hydraflow Hydrographs by Intelisolve Thursday, Nov 9 2006, 2:7 PM

Pond No.  1  -  Pond 
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 1350.00 161,572 0.000 0.000
1.00 1351.00 174,013 3.852 3.852
2.00 1352.00 186,755 4.141 7.993
3.00 1353.00 142,767 3.782 11.775
4.00 1354.00 162,669 3.506 15.281

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [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 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) =  5.00 12.00 0.00 0.00
Crest El. (ft) =  1350.00 1351.60 0.00 0.00
Weir Coeff. =  3.33 3.33 0.00 0.00
Weir Type =  Rect Rect --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  1351.30 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.  Weir riser checked for orifice conditions.
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Appendix H 
FlowMaster Output and Drainage Ditch Plan and Section 





FlowMaster  v5.10
02:15:40 PM 
11/09/06 

Page 1 of 1 Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666
Mid-Kansas Engineering

Worksheet for Trapezoidal Channel
Ditch to Fox Ridge 0.1% Slope

Project Description
Project File k:\wp\project\2005\05440 - stonebridge commercial\drainage\flowmaster\ditch to.fm2
Worksheet Ditch to Fox Ridge 0.001 ft/ft
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data
Mannings Coefficient 0.030
Channel Slope 0.001000 ft/ft
Left Side Slope 4.000000 H : V
Right Side Slope 4.000000 H : V
Bottom Width 10.00 ft
Discharge 92.00 cfs

Results
Depth 2.30 ft
Flow Area 44.29 ft²
Wetted Perimeter 29.00 ft
Top Width 28.44 ft
Critical Depth 1.17 ft
Critical Slope 0.013914 ft/ft
Velocity 2.08 ft/s
Velocity Head 0.07 ft
Specific Energy 2.37 ft
Froude Number 0.29
Flow is subcritical.



Mid-Kansas Engineering
Haestad Methods, Inc.    37 Brookside Road    Waterbury, CT 06708    (203) 755-1666

FlowMaster  v5.10
02:16:19 PM 
11/09/06 

Page 1 of 1 

Cross Section for Trapezoidal Channel
Ditch to Fox Ridge 0.1% Slope

Project Description
Project File k:\wp\project\2005\05440 - stonebridge commercial\drainage\flowmaster\ditch to.fm2
Worksheet Ditch to Fox Ridge 0.001 ft/ft
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Section Data
Mannings Coefficient 0.030
Channel Slope 0.001000 ft/ft
Depth 2.30 ft
Left Side Slope 4.000000 H : V
Right Side Slope 4.000000 H : V
Bottom Width 10.00 ft
Discharge 92.00 cfs

10.00 ft

2.30 ft

H 1
V
1

NTS



Appendix I 
Preliminary Storm Sewer Design for Lots 1-10 
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Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 Lot 1 4.59    15  c 75.0 1353.00 1353.33 0.440 1353.86 1354.47 0.24 1354.71 End

2 Lot 2 4.20    15  c 75.0 1353.00 1353.33 0.440 1353.82 1354.40 0.22 1354.62 End

3 Lot 3 4.23    15  c 41.0 1353.30 1353.48 0.439 1354.12 1354.49 0.24 1354.74 End

4 Lot 4 3.52    15  c 42.0 1353.30 1353.48 0.428 1354.10 1354.36 0.23 1354.59 End

5 Lot 5 5.28    18  c 41.0 1353.30 1353.48 0.439 1354.22 1354.47 0.29 1354.75 End

6 Lot 6 3.17    15  c 41.0 1353.30 1353.48 0.439 1354.06 1354.29 0.22 1354.51 End

7 Lot 7 5.64    18  c 133.0 1353.30 1353.88 0.436 1354.21 1355.00 0.25 1355.25 End

8 3.71    18  c 41.0 1352.30 1352.34 0.097 1353.21 1353.34 0.14 1353.48 End

9 Lot 8, 9, 10 3.93    18  c 400.0 1352.30 1352.80 0.125 1353.64 1354.14 0.10 1354.23 8

10 Lot 9 4.06    18  c 204.0 1352.80 1353.16 0.177 1354.23 1354.49 0.05 1354.54 9

11 Lot 8 1.60    15  c 87.0 1353.30 1353.38 0.092 1354.60 1354.63 0.03 1354.66 10

Project File:  stonebridge_5yr.stm Number of lines: 11 Run Date: 08-22-2006

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 5 Yrs.

Hydraflow Storm Sewers 2005
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