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The subject property is in the City of Wichita, Sedgwick County, Kansas. The proposed 
development is south of Pawnee Road and west of 127th Street North.  The site lies in the 
northeast quarter of Section 3, Township 28 South, Range 2 East.  The USD 259 4th Addition 
borders the site to the west and south.  The plat area is 31.6 acres.  The site is shown on the 
USGS Map, Appendix 1.1.   
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The site is currently undeveloped agricultural land and will develop as 11 commercial lots.  Eight 
of the lots are approximately 1.0 acre in size, the 9th lot is 1.7 acres in size and the remaining two 
lots are larger commercial lots that are 7.1 acres and 11.7 acres.  The USD 259 4th Addition south 
of the plat is also being developed for use as a school.  The proposed site is shown on the plat, 
Appendix 1.2 
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The site is divided into 3 drainage basins under pre-development conditions.  The southern 
portion of the site drains to the south into the USD 259 4th Addition.  The northwestern portion 
drains to the west and into an existing grassed waterway on the USD 259 4th Addition.  The 
Northeast corner of the site drains into a shallow pond that outlets to the east.  The USD 259 4th 
Addition is currently undeveloped and in the platting process.  The Drainage Report for USD 259 
4th Addition dated May 7, 2010 by Ruggles and Bohm used the pre-development site conditions 
for this site to determine the pre-development flow rates from the USD 259 4th Addition site.  The 
Northeast basin of this site flows into an existing pond.  The pond outlets into a ditch along 127th 
Street North.  The ditch flows through an existing 20”x28” culvert under 127th Street and to the 
north and the east where it crosses through a culvert under Pawnee Road.  Flow from the culvert 
drains to the northeast to an existing 24” CMP and then flows through a field into a pond.   The 
flow paths are shown on the Drainage Patterns Drawing, Appendix 1.3.  Pre-development flow 
rates are shown in Table 1.1.   
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The USD 259 4th Addition Drainage Report dated May 7, 2010 by Ruggles and Bohm accounts 
for developed runoff from this site and provides detention for this site in the proposed detention 
ponds on the school property.  A portion of the drainage basin draining to 127th Street has been 
graded to route the runoff the school site.  The basin area has been reduced from 19.6 acres to 
10.0 acres.  The detention ponds in the USD 259 4th Addition school site accommodate detention 
for the entire developed site.  Preliminary lot layout and grading are shown in the Preliminary Lot 
Grading Plan, Appendix 1.3.   
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Design Storm Flows (cfs) Description 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Pre-Development North Total* 64.6 93.1 110.4 139.4 188.7 

Post-Development North Total* 61.8 81.8 94.3 113.6 146.0 

Pre-Development South Total* 290.3 419.6 499.4 633.3 861.7 

Post-Development South Total* 283.1 401.3 476.0 604.0 825.1 

Pre-Development To 127th Street/Occidental 4 40.2 59.9 73.0 92.8 121.1 

Post-Develop. To 127th Street/Occidental 4 39.4 52.3 61.3 74.2 92.5 

* From USD 259 4th Addition May 7, 2010 Drainage Report by Ruggles and Bohm.   
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The site will be seeded or sodded after construction of grading and utilities are complete.  During 
construction curb protection, inlet protection and other erosion protection devices will be used to 
prevent soil from leaving the site.  The site will be seeded and sodded upon completion of 
construction.  Riprap will protect storm sewer outfalls.   
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The site is 31.6 acres of undeveloped ground.  There is currently an existing farm house and barn 
on the site, there is no significant impervious area.  The site is shown on the aerial photograph, 
Appendix 2.1.  The site is shown on the Existing Conditions Map in Appendix 2.2.   
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The platted area is located in Zone X, areas outside of the 500-year flood, as shown on the 
Sedgwick County Kansas February 2, 2007 Map Number 20173C0390E, Appendix 2.3. The 
Arkansas River is west of the site.  The nearest FEMA floodplains are approximately ½ mile 
southeast of the site. 
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According to the NRCS (SCS) Sedgwick County Soil Survey, Appendix 2.4, soils on the site are: 

• Irwin silty clay loam, 1 to 3  percent slopes, HSG “D” 

• Clime silty clay, 3 to 7 percent slopes, HSG “C” 

Hydraulic Soil Group “D” was used for calculations for the basins.   
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The site was modeled using the SCS Hydrograph Method in Hydraflow Hydrographs, Appendix 
2.5.   
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The rainfall information used is from the Kansas Department of Transportation Rainfall Depth 
Tables for Kansas Counties June 1997.  The rainfall values used are shown in Table 2.1.   
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 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Sedgwick 3.50 4.53 5.24 6.24 7.80 
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Time of concentration was calculated using the TR-55 method.  Calculations are in Appendix 2.5.   
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The curve number used for pre-developed conditions is 84.  
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Under existing conditions, the site drains in three directions.  A portion of the site, Occidental 1, 
drains to the northwest into an existing grassed waterway to combine with flows from the school 
site as North Total.  A small portion of the site, Occidental 2 and 3, along the southern boundary 
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drains to the south into existing channels on the USD 259 4th Addition to flow to the south as 
South Total.  The northeast portion of the site and a small portion of the USD 259 property drain 
to the northeast into an existing pond with a surface area of 0.5 acres.  The existing pond has no 
defined outlet structure and overtops the pond edge to flow to the east.  The overtopping appears 
to be about 30’ wide when the overtopping begins to occur.  With the small surface area of this 
pond and the large outlet, the volume of detention in this pond is negligible.  Pre-project flow rates 
from this basin do not consider any detention in this pond.  The flow from this area flows to an 
existing 20”x28” CMP under 127th Street, this pipe is the equivalent of a 24” round pipe.  The 
existing pipe overtops 127th Street with a flow rate of approximately 20 cfs.  This culvert is 
currently not containing the 2-year design storm.  The roadway is overtopped during a 2-year 
design event.  The culvert was analyzed using Hydraflow Express by AutoCAD 2009, Appendix 
2.6.  Flow from the culvert flows to the northeast where it flows through an existing 24” CMP.  It 
flows through the CMP, through a field, and into an existing pond.  Any flow that the 24” CMP 
does not convey flows to the east and to an existing RCB under Pawnee Road and into a 
detention pond.  The flow paths are shown on the Drainage Patterns Drawing, Appendix 1.3.   
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Design Storm Flows (cfs) Description Area 
(ac.) 

Tc 
(min.) 

CN 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

North Total* 39.1 - - 64.6 93.1 110.4 139.4 188.7 

South Total* 275.2 - - 290.3 419.6 499.4 633.3 861.7 

To 127th/Occ. 4 19.6 22.4 84.0 40.2 59.9 73.0 92.8 121.1 

* From USD 259 4th Addition May 7, 2010 Drainage Report by Ruggles and Bohm.   
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Existing sanitary sewer has been constructed north of Pawnee Road with the Casa Bella 
Addition.   

������ ��
����
������
�

According to the Kansas Geological Survey Water Well Records, the static water level in the area 
ranges from 19 feet to 30 feet deep.   
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1 - Pre-Project Occidental 4 2 - Pre-Project Occidental 4

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Project: Northeast Drainage.gpw Friday, Jun 11, 2010

Hyd. Origin Description

Legend

 1 SCS Runoff Pre-Project Occidental 4
 2 SCS Runoff Pre-Project Occidental 4



Hydrograph Return Period Recap
2

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 ------ ------- 40.23 ------- 59.93 73.03 92.80 ------- 121.06 Pre-Project Occidental 4

2 SCS Runoff ------ ------- 39.39 ------- 52.66 61.29 74.17 ------- 92.48 Pre-Project Occidental 4

Proj. file: Northeast Drainage.gpw Friday, Jun 11, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report
3

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 40.23 2 726 3.191 ------ ------     ------ Pre-Project Occidental 4

2 SCS Runoff 39.39 2 720 2.509 ------ ------     ------ Pre-Project Occidental 4

Northeast Drainage.gpw Return Period: 2 Year Friday, Jun 11, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Jun 11, 2010

Hyd. No.  2 
Pre-Project Occidental 4

Hydrograph type =  SCS Runoff Peak discharge =  39.39 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  2.509 acft
Drainage area =  10.000 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  3.48 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

4
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Pre-Project Occidental 4
Hyd. No. 2 -- 2 Year

  Hyd No. 2



TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No.  2 
Pre-Project Occidental 4

Description A B C Totals

Sheet Flow
Manning's n-value =  0.013 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 2.42 + 0.00 + 0.00 = 2.42

Shallow Concentrated Flow
Flow length (ft) =  750.00 0.00 0.00
Watercourse slope (%) =  0.60 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  1.57 0.00 0.00

Travel Time (min) = 7.94 + 0.00 + 0.00 = 7.94

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 10.40 min



Hydrograph Summary Report
6

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 59.93 2 726 4.757 ------ ------     ------ Pre-Project Occidental 4

2 SCS Runoff 52.66 2 720 3.415 ------ ------     ------ Pre-Project Occidental 4

Northeast Drainage.gpw Return Period: 5 Year Friday, Jun 11, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Jun 11, 2010

Hyd. No.  2 
Pre-Project Occidental 4

Hydrograph type =  SCS Runoff Peak discharge =  52.66 cfs
Storm frequency =  5 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  3.415 acft
Drainage area =  10.000 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  4.55 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Summary Report
8

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 73.03 2 726 5.819 ------ ------     ------ Pre-Project Occidental 4

2 SCS Runoff 61.29 2 720 4.011 ------ ------     ------ Pre-Project Occidental 4

Northeast Drainage.gpw Return Period: 10 Year Friday, Jun 11, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Jun 11, 2010

Hyd. No.  2 
Pre-Project Occidental 4

Hydrograph type =  SCS Runoff Peak discharge =  61.29 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  4.011 acft
Drainage area =  10.000 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  5.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Summary Report
10

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 92.80 2 726 7.445 ------ ------     ------ Pre-Project Occidental 4

2 SCS Runoff 74.17 2 720 4.907 ------ ------     ------ Pre-Project Occidental 4

Northeast Drainage.gpw Return Period: 25 Year Friday, Jun 11, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Jun 11, 2010

Hyd. No.  2 
Pre-Project Occidental 4

Hydrograph type =  SCS Runoff Peak discharge =  74.17 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  4.907 acft
Drainage area =  10.000 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  6.30 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Summary Report
12

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 121.06 2 726 9.814 ------ ------     ------ Pre-Project Occidental 4

2 SCS Runoff 92.48 2 720 6.189 ------ ------     ------ Pre-Project Occidental 4

Northeast Drainage.gpw Return Period: 100 Year Friday, Jun 11, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Friday, Jun 11, 2010

Hyd. No.  2 
Pre-Project Occidental 4

Hydrograph type =  SCS Runoff Peak discharge =  92.48 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2  min Hyd. volume =  6.189 acft
Drainage area =  10.000 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Culvert Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. Friday, Jun 11 2010

127th Street Culvert

Invert Elev Dn (ft) =  1344.70
Pipe Length (ft) =  35.00
Slope (%) =  2.00
Invert Elev Up (ft) =  1345.40
Rise (in) =  28.0
Shape =  Ell
Span (in) =  20.0
No. Barrels =  1
n-Value =  0.023
Inlet Edge =  Projecting
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.5

Embankment
Top Elevation (ft) =  1348.90
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  120.00
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  110.00
Qpipe (cfs) =  22.30
Qovertop (cfs) =  87.70
Veloc Dn (ft/s) =  8.57
Veloc Up (ft/s) =  7.30
HGL Dn (ft) =  1346.57
HGL Up (ft) =  1348.04
Hw Elev (ft) =  1349.56
Hw/D (ft) =  1.78
Flow Regime =  Inlet Control
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Culvert Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. Friday, Jun 11 2010

127th Street Culvert

Invert Elev Dn (ft) =  1344.70
Pipe Length (ft) =  35.00
Slope (%) =  2.00
Invert Elev Up (ft) =  1345.40
Rise (in) =  29.0
Shape =  Ell
Span (in) =  45.0
No. Barrels =  2
n-Value =  0.013
Inlet Edge =  Projecting
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.5

Embankment
Top Elevation (ft) =  1348.90
Top Width (ft) =  20.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  90.00
Tailwater Elev (ft) =  Normal

Highlighted
Qtotal (cfs) =  90.00
Qpipe (cfs) =  90.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  7.01
Veloc Up (ft/s) =  7.01
HGL Dn (ft) =  1346.75
HGL Up (ft) =  1347.45
Hw Elev (ft) =  1348.40
Hw/D (ft) =  1.24
Flow Regime =  Inlet Control
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The site is 31.6 acres that will develop for commercial usage.  Eight of the lots are approximately 
1.0 acre in size, the 9th lot is 1.7 acres in size and the remaining two lots are larger commercial 
lots that are 7.1 acres and 11.7 acres.   
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The site was modeled using Hydraflow Hydrographs by AutoCAD 2009, Appendix 2.5.  The 
model was originally created for the USD 259 4th Addition Drainage Report..   
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The rainfall information used is from the Kansas Department of Transportation Rainfall Depth 
Tables for Kansas Counties June 1997.  The rainfall values used are shown in Table 3.1.   
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 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Sedgwick 3.50 4.53 5.24 6.24 7.80 
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Time of concentration was calculated using theTR-55 method.  Calculations are in Appendix 2.5.   
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Weighted curve numbers were calculated to represent the land usage of the basins.  A curve 
number of 95 was used to represent the commercial development.  The curve numbers are 
shown in Table 3.2.   
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The site will continue to drain in three directions.  The basin draining to the north (Occidental 1) 
will drain to the proposed detention pond provided in the USD 259 4th Addition.  The dividing line 
between the northeast basin (Occidental 4) and the south basin (Occidental 2 & 3) will be graded 
to route a portion of Occidental 4 to the south and west and into detention ponds provided with 
the USD 259 4th Addition.  The Occidental 4 basin will be reduced from 19.6 acres to 10.0 acres.  
Decreasing the size of the area draining to 127th Street will reduce the peak flow rate to 127th 
Street below pre-development flow rates during all design storms.  Even though the peak flow 
rate to the 127th Street culvert has been decreased from pre-development conditions the existing 
culvert under 127th Street still does not have the capacity to convey the flow from the 
development.  This culvert will be replaced by 2-29”x45” Horizontal Elliptical Concrete Pipes 
(HECP), the equivalent to 2-36” round pipes.  By increasing the pipe sizes 127th Street will not 
overtop during a 100-year design storm.  The pipes were analyzed using Hydraflow Express, 
Appendix 2.6.   
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Design Storm Flows (cfs) Description Area 
(ac.) 

Tc 
(min.) 

CN 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

North Total* - - - 61.8 81.8 94.3 113.6 146.0 

South Total* - - - 283.1 401.3 476.0 604.0 825.1 

To 127th/Occ. 4 10.0 10.4 95.0 39.4 52.3 61.3 74.2 92.5 

* From USD 259 4th Addition May 7, 2010 Drainage Report by Ruggles and Bohm.   
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Proposed storm water sewer will convey runoff from the lots to the proposed detention ponds on 
the USD 259 4th Addition property and to 127th Street.  Storm sewer has been sized to convey the 
5-year design event with overland escape routes for larger design events.  The Storm Water 
Sewer layout is shown on the Drainage and Utility Plan, Appendix 3.1.    Pipe sizing calculations 
were done using Hydraflow Storm Sewers by AutoCAD 2009, Appendix 3.2.  
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The proposed water system will tie into the existing system north of Pawnee Road.  The water 
line will run along the lot 10 and along the back of the remaining lots. 
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A sanitary sewer line serves the existing residential addition north of Pawnee Road.  A proposed 
sanitary sewer line will connect into this existing line and will flow from south to north, west of the 
west property line of this development.  A line will also be constructed south of Lots 1-9 Block 1 to 
serve the development.   

� ���� �� ��� 

��! �
�����

Lot 1 Block 1 will have a minimum lowest opening of 1354.5.  Lot 10 Block 1 will have a minimum 
lowest opening of 1357.1.  Lot 11 Block 1 will have a minimum lowest opening of 1356.5.  These 
elevations are 3 feet above the 100-year water surface elevation of the adjacent detention 
facilities. 
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There are no FEMA floodplains on this site.   
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There are blue lines on the USGS Quadrangle map on the site.  Therefore no permit will be 
required.   
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The site does not change any waterways or provide detention, therefore division of water 
resources permits.   
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There are no FEMA floodplains on site, therefore no LOMC applications are required. 
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There are no state highways on site.   
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Not applicable. 

 

 

 

 

 




