








 

Tab 1.  Project Narrative 
 

A. Site location map, using USGS Map 

 

Funston Addition is an approximate 8.25-acre tract of land located in the Northeast Quarter 

of Section 21-T28S-R1E in the City Wichita, Sedgwick County, Kansas.  The area includes 

un-platted tracts inside the City of Wichita.  The site is bounded on the north by 47
th
 Street 

South, on the east by Hydraulic Street, on the south by the Kansas Turnpike, and on the west 

by I-135.  See Exhibit 1-1 for USGS Map, 1-2 for Aerial Photo of this area, and 1-3 for an 

Alta Survey of the property. 

 

B. Discussion of development, existing conditions, and proposed impacts 

 

The property is currently zoned to allow Single Family (SF-5) types of use (refer to Exhibit 

1-4 for Zoning information).  It is anticipated that this site will be developed as a General 

Commercial (GC) subdivision, which would be a mix of both commercial and residential 

areas.  A Community Unit Plan (CUP 2008-40, DP-315, Exhibit 1-7) is also proposed for this 

site.  Typically, assumptions for design flows in a commercial area include up to 85% 

impervious area and a residential area would include impervious areas of up to 65%.  

Detention ponds in this area are not proposed and do not currently exist.   

 

Presently, Tracts 1, 2, & 3 were the sites for an elementary school that was recently cleared.  

Single-family homes occupied each of the remaining Tracts 4, 5, & 6.  The entire area shall 

be vacant prior to any future development.  As shown in the Drainage Plan (Exhibit 1-5), the 

site drainage is split into three areas.  Run-off from each area takes overland routes to 

adjacent streets to the north, east, and west.  Each of these streets contains underground storm 

sewer systems that all ultimately drain into the Arkansas River.  According to the NRCS Soil 

Survey, the predominant soil type is a Canadian Fine Sandy Loam series material.  See 

Exhibit 1-6 for NRCS Soil Survey map and information showing existing soil types and 

descriptions. 

 

The site is not within a FEMA Floodway (refer to Exhibit 1-7 for proposed CUP and Exhibit 

1-8 for FIRM Panel 0505E, Wichita, Sedgwick County, Kansas, February 2, 2007).  No 

impact on storm water shall be addressed in the summary of runoff calculations text.  The 

site does not contain wetland or riparian areas, and thus the development has no impact in 

that regard. 

 

C. Discussion of off-site conditions 

 

Multi-family and single-family areas are located around a majority of this site.  Commercial 

and office warehouse uses lie to the northwest and south.  To the south and west lie limited 

industrial uses.  The original, modern land use for the site was a mixture of commercial, 

residential, and agricultural uses. 

 

Total developed on-site drainage area equals 8.25 acres.  The site is at the upper limit of three 

drainage basins and examination of those basins is outside the scope of this report.  Land use 



 

within the drainage basins varies from open space, limited/general industrial and commercial, 

and residential in character.  The natural grades convey storm water away from the subject 

property.  Storm water is presently conveyed off-site through the previously discussed storm 

water sewer systems (See Exhibit 1-5). 

 

D. Summary of runoff calculations 

 

CN= 92.0 Area(Ac)= 1.135 CN= 92.0 Area(Ac)= 1.187

2-Year 5-Year 10-Year 25-Year 100-Year 2-Year 5-Year 10-Year 25-Year 100-Year

Flow (cfs) 3.79 4.99 5.89 7.09 8.86 3.96 5.22 6.16 7.41 9.27

CN= 88.0 Area(Ac)= 2.191 CN= 92.0 Area(Ac)= 1.742

2-Year 5-Year 10-Year 25-Year 100-Year 2-Year 5-Year 10-Year 25-Year 100-Year

Flow (cfs) 6.47 8.81 10.57 12.91 16.39 5.81 7.66 9.04 10.87 13.60

CN= 69.0 Area(Ac)= 4.920 CN= 85.0 Area(Ac)= 5.318

2-Year 5-Year 10-Year 25-Year 100-Year 2-Year 5-Year 10-Year 25-Year 100-Year

Flow (cfs) 4.88 8.32 11.13 15.11 21.44 14.11 19.73 23.99 29.69 38.21

Southwest Site Existing Conditions (24-Hour Storm) Southwest Site Proposed Conditions (24-Hour Storm)

North Site Existing Conditions (24-Hour Storm) North Site Proposed Conditions (24-Hour Storm)

East Site Existing Conditions (24-Hour Storm) East Site Proposed Conditions (24-Hour Storm)

 
 

Using the SCS Method, calculations were made to determine the existing flows form this site 

(the complete flow information shown on Exhibit 1-9 as the Return Period Recap attached 

herewith).  Both the existing and proposed site drainage is split into three areas as shown on 

the attached Drainage Plan, Exhibit 1-5.  Off-site drainage is not considered, and does not 

enter this study site.  Each area is evaluated based on existing and proposed conditions. 

 

On-site time of concentration is estimated to be 15 minutes for all separate drainage areas.  

The only exception is the southwest existing area in which Tc is estimated to be 

approximately 22 minutes based upon the TR-55 method. On-site detention is not 

recommended for this development.  It is assumed that immediate downstream capacities are 

adequate to handle current flows leaving this site.  The final design of on-site drainage 

systems shall comply with current City of Wichita design criteria.   

 

E. Narrative description of permanent best management practices 

 

The contractor shall provide stabilized construction entrance prior to any street paving.  A 

buffer of 10 feet of undisturbed native vegetation shall be maintained around perimeter of 

site where possible.  Earthwork stockpiles shall be maintained away from any ponds.  Fuel 

storage and refueling of equipment shall not be allowed around any ponds, drainage 

channels, or other waterways.   Sediment barriers will be placed at storm sewer inlets and 

rock rip-rap at outlets.  Sediment barriers (type determined by owner or contractor) shall be 

used to prevent sediment from flowing off site.  Disturbed earth shall be stabilized where 

construction activity ceases for at least 21 days with owner’s choice of mulch, temporary 

seed (Rye grass) during the planting season or other suitable BMP device.  BMP devices 

shall be in place until there is a good stand of grass.  Disturbed portions of the site where 

construction activities permanently cease shall be stabilized with permanent seed no later 

than 21 days after the last construction activity in that area (during the planting season only).  



 

The permanent seed shall consist of fescue or grass chosen by the owner.  BMP devices shall 

be used at back of curb/edge of pavement until vegetation is 75% established. 

 

F. Copy of plat 

 

A copy of the proposed CUP is attached as Exhibit 1-7. 

 

G. Preliminary grading plan 

 

Grading Plans currently not established.  The Drainage Plan is found on Exhibit 1-5. 

 

H. Professional Engineer Seal 

 

A signed and dated Professional Engineer’s seal is located on the cover of this report. 

 

I. CD of drainage plan 

 

A CD of this report in full is attached herewith. 
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EXHIBIT 1-4 



Sedgwick County Maps Map Legend

 

Geographic Information Services 
Division of Information & Operations 
www.sedgwickcounty.org/gis 
525 N. Main, Suite 212, Wichita, KS 67203 
Tel: 316.660.9290  Fax: 316.262.1174  

DISCLAIMER: It is understood that, while Sedgwick County Geographic Information Services (SCGIS), City of Wichita GIS, (for purposes of the road centerline file), participating agencies, and information suppliers, have no indication or reason to believe that there are inaccuracies in information provided, 
SCGIS, its suppliers make no representations of any kind, including, but not limited to, warranties of merchantability or fitness for a particular use, nor are any such warranties to be implied with respect to the information, data or service furnished herein. In no event shall the Data Providers become liable to users of 
these data, or any other party, for any loss or damages, consequential or otherwise, including but not limited to time, money, or goodwill, arising from the use, operation or modification of the data. In using these data, users further agrees to indemnify, defend, and hold harmless the Data Providers for any and all 
liability of any nature arising out of or resulting from the lack of accuracy or correctness of the data, or the use of the data. No person shall sell, give or receive for the purpose of selling or offering for sale, any portion of the information provided herein.  

Page 1 of 1Sedgwick County Maps
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EXHIBIT 1-5 



Site Area CN 2-Year 5-Year 10-Year 25-Year 100-Year

North 1.135 92.0 3.79 4.99 5.89 7.09 8.86

East 2.191 88.0 6.47 8.81 10.57 12.91 16.39

SW 4.920 69.0 4.88 8.32 11.13 15.11 21.44

Site Area CN 2-Year 5-Year 10-Year 25-Year 100-Year

North 1.250 92.0 3.96 5.22 6.16 7.41 9.27

East 1.678 92.0 5.81 7.66 9.04 10.87 13.60

SW 5.318 85.0 14.11 19.73 23.99 29.69 38.21

Existing Conditions (24-Hour Storm)

Developed Conditions (24-Hour Storm)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Soil Ratings
A

A/D

B

B/D
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C/D

D

Not rated or not available
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Public Land Survey

Township and Range

Section

Water Features
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Interstate Highways

US Routes

State Highways

Local Roads

Other Roads

Original soil survey map sheets were prepared at publication scale.
Viewing scale and printing scale, however, may vary from the
original. Please rely on the bar scale on each map sheet for proper
map measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 14N

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Sedgwick County, Kansas
Survey Area Data:  Version 4, Dec 29, 2007

Date(s) aerial images were photographed:  3/20/1996

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Sedgwick County, Kansas

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

5550 Imano clay loam,
occasionally flooded

B 9.3 0.3%

5672 Waldeck sandy loam,
occasionally flooded

C 406.4 13.0%

5836 Urban land-Farnum
complex, 0 to 3
percent slopes

B 22.5 0.7%

5909 Naron fine sandy loam, 0
to 1 percent slopes

B 351.0 11.2%

5928 Pratt loamy fine sand, 1
to 5 percent slopes

A 83.3 2.7%

5941 Pratt-Tivoli loamy fine
sands, 5 to 15 percent
slopes

A 107.3 3.4%

5967 Tabler silty clay loam, 0
to 1 percent slopes

D 36.8 1.2%

5977 Vanoss silt loam, 1 to 3
percent slopes

B 0.3 0.0%

6052 Elandco silt loam,
occasionally flooded

B 16.9 0.5%

6060 Lincoln soils, frequently
flooded

A 107.1 3.4%

6224 Canadian fine sandy
loam, rarely flooded

B 1,022.6 32.7%

6228 Canadian-Waldeck fine
sandy loams, rarely
flooded

B 426.8 13.6%

6244 Elandco silt loam, rarely
flooded

B 162.2 5.2%

6330 Carwile fine sandy loam,
0 to 1 percent slopes

D 53.4 1.7%

6369 Milan loam, 1 to 3
percent slopes

B 128.6 4.1%

6370 Milan loam, 3 to 6
percent slopes

B 24.1 0.8%

9993 Pits 45.5 1.5%

9999 Water 127.3 4.1%

Totals for Area of Interest (AOI) 3,131.2 100.0%

Rating Options

Aggregation Method:  All Components

Hydrologic Soil Group–Sedgwick County, Kansas Funston Addition Drainage

Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

10/25/2008
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Component Percent Cutoff:   None Specified

Tie-break Rule:  Lower

Hydrologic Soil Group–Sedgwick County, Kansas Funston Addition Drainage

Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

10/25/2008
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Hydrograph Return Period Recap

1

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 ------ 2.875 3.786 ------- 4.993 5.893 7.085 7.975 8.862 N

2 SCS Runoff ------ 4.726 6.468 ------- 8.811 10.57 12.91 14.65 16.39 E

3 SCS Runoff ------ 2.624 4.879 ------- 8.323 11.13 15.11 18.23 21.44 SW

Proj. file: EXIST HYD.gpw Thursday, Oct 8, 2009

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



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) (cuft) (ft) (cuft)

1 SCS Runoff 3.786 2 722 10,977 ------ ------     ------ N

2 SCS Runoff 6.468 2 722 18,301 ------ ------     ------ E

3 SCS Runoff 4.879 2 728 18,440 ------ ------     ------ SW

EXIST HYD.gpw Return Period: 2 Year Thursday, Oct 8, 2009

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



Hydrograph Return Period Recap

1

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 ------ 3.007 3.959 ------- 5.222 6.163 7.410 8.341 9.268 N

2 SCS Runoff ------ 4.413 5.810 ------- 7.663 9.044 10.87 12.24 13.60 E

3 SCS Runoff ------ 9.986 14.11 ------- 19.73 23.99 29.69 33.95 38.21 SW

Proj. file: PROP HYD REV.gpw Thursday, Oct 8, 2009

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



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) (cuft) (ft) (cuft)

1 SCS Runoff 3.959 2 722 11,480 ------ ------     ------ N

2 SCS Runoff 5.810 2 722 16,847 ------ ------     ------ E

3 SCS Runoff 14.11 2 722 39,596 ------ ------     ------ SW

PROP HYD REV.gpw Return Period: 2 Year Thursday, Oct 8, 2009

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



 

Tab 2.  Existing Conditions Runoff Calculations 
 

A. Copy of orthophotograph showing existing boundaries 

 

See Exhibit 1-2 for aerial photograph showing existing site boundaries. 

 

B. Runoff method 

 

The runoff method used to determine storm water flows was the SCS method.  Supporting 

data and calculation results are shown on Exhibit 2-1. 

 

C. Existing topography 

 

The existing topography is shown on the Drainage Plan as seen on Exhibit 1-5. 

 

D. Total site area and total impervious area 

 

The total area Funston Addition encompasses is 8.25 acres.  The total impervious area for the 

developed condition, based on actual land use, is estimated at 85% of the north and east 

drainage areas.  The southwest drainage area impervious area is estimated at 65%. Therefore, 

the total impervious area on the entire site could be 5.95 acres, or just over 72% of the site. 

 

E. Benchmarks used for site control 

 

The benchmark used for site control is shown on the Drainage Plan, which is Exhibit 1-5. 

 

F. Streams, creeks, and waterways labeled 

 

Exhibit 1-5 shows any water features within the site.   

 

G. Predominate soils from USDA soil surveys 

 

The predominant soil type is a Canadian Fine Sandy Loam (6224) series material, which is 

found in just over 95% of the property.  The site also contains nearly 5% of Canadian-

Waldeck fine sandy loams (6228) soil.  See Exhibit 1-6 for NRCS Soil Survey map and 

information showing existing soil types and descriptions.  The site soils are both classified as 

Hydrologic Group B soils.  The Hydrologic Groups are used to select curve numbers for the 

runoff calculations in both the existing and developed conditions. 

 

H. Location and boundaries of natural features 

 

The site does not contain wetlands, lakes, or ponds. 

 



 

I. Location of existing roads, buildings, parking lots, and other impervious areas 

 

Currently, the property is being completely cleared for development.  At the time of this 

report, only one structure remained for demolition.  All undisturbed areas within the site have 

fair grass cover and minimal concentrations of trees and shrubs. 

 

J. Location of existing utilities 

 

Locates shall be called in prior to any excavation in this area.  The site contains various 

utility connections along the north and east side of the property.  A sanitary sewer line ties in 

between Tracts 4 & 5 and runs in an easement along the back line of the existing residential 

houses.  The sanitary sewer main in located in Hydraulic Avenue, another line runs in an 

easement along the south line of the property.  Water mains are found along the north edge of 

47th Street South and the east edge of Hydraulic Avenue.  Water and gas service lines cross 

Hydraulic Avenue to the east property line.  Underground telephone, gas and electric are 

located within the right-of-way of Hydraulic Avenue as well.  Light poles are located along 

the north and east property lines as well as a tornado siren about 120 feet south of the 

northeast property corner on the east line.   

 

K. Location of existing conveyance systems 

 

Flow within the site is carried by overland flow.  Curb inlets along the south side of 47th 

Street South (4 inlets) and the west side of Hydraulic Avenue (2 inlets) drain a majority of 

the site once the runoff gets into the respective streets.  The southwest area sheet drains west 

and south into the east gutter of Victoria Street.   

 

L. Flow paths 

 

The drainage plan shows the general flow paths for each drainage area in the basin.  The site 

drainage is all collected in the current storm water sewer systems of the adjacent streets.  The 

north and east areas drain by overland flow to 47th Street South and Hydraulic Avenue, 

respectively.  As mentioned, the southwest area sheet drains west and south into the east 

gutter of Victoria Street.   

 

M. Location and dimensions of existing channels, bridges or culvert crossings 

 

No existing channels, bridges, or culverts on site.   

 

N. Existing conditions hydrologic analysis 

 

The analysis was completed using the SCS method.  The 2, 5, 10, 25, & 100 year, 24-hour 

storm events were evaluated, and the information appears in Exhibit 2-1.  The results are 

summarized in the following table. 

 



 

Area/Frequency 2-Year 5-Year 10-Year 25-Year 100-Year

North 3.79 4.99 5.89 7.09 8.86

East 6.47 8.81 10.57 12.91 16.39

Southwest 4.88 8.32 11.13 15.11 21.44

24-Hour Storm Flows (cfs)

 
 

O. Assumed pre-developed runoff curve numbers 

 

For the existing condition, the curve numbers were weighted based on area of their respective 

hydrologic soil groups over the site.  The results are shown in the table below, to include 

those for the proposed condition as required by Tab 3, Section C. 

 
Hydrologic % of Area CN

DA Group Square Feet Acres % Existing

N Canadian fine sandy loam, rarely flooded 6224 B 49443.08 1.135 13.76% 92.0

E Canadian fine sandy loam, rarely flooded 6224 B 95443.81 2.191 26.57% 88.0

Canadian fine sandy loam, rarely flooded 6224 B 196843.52 4.519 54.80% 69.0

CanadianWaldeck fine sandy loams, rarely flooded 6228 B 17478.64 0.401 4.87% 69.0

TOTALS 359209.05 8.246 100.00% 77.2

Hydrologic % of Area CN

DA Group Square Feet Acres % Proposed

N Canadian fine sandy loam, rarely flooded 6224 B 51687.85 1.187 14.39% 92.0

E Canadian fine sandy loam, rarely flooded 6224 B 75863.09 1.742 21.12% 92.0

Canadian fine sandy loam, rarely flooded 6224 B 214177.39 4.917 59.63% 85.0

Canadian-Waldeck fine sandy loams, rarely flooded 6228 B 17478.64 0.401 4.87% 85.0

TOTALS 359206.97 8.246 100.00% 87.5

SW

EXISTING DRAINAGE AREAS

SW

Area

PROPOSED DRAINAGE AREAS

Soil Information

Area

Soil Information

 

P. Existing times of concentration used in calculations 

 

Area Tc (min)

North 15.0

East 15.0

Southwest 21.9  
 

Q. Evaluation of immediate downstream drainage capacity 

 

The downstream capacity in the three systems surrounding the site shall be considered 

adequate to accommodate the current run-off flows exiting this site.   

 

R. Existing structural elevations 

 

See drainage plan for existing storm sewer elevations. 

 

S. Cross-section data for open channels 

 

Channels do not currently exist within this site.   

 



 

T. Ground water elevations 

 

This property is within a zone identified by the City Engineers’ office as likely to have 

groundwater at some or all times within 10 feet of the ground surface elevation.  Building 

with specially engineered foundations or with the lowest floor opening above groundwater is 

recommended, and owners seeking building permits on this property will be similarly 

advised.  More detailed information on recorded groundwater elevations in the vicinity of 

this property is available in the City Engineers’ office. 



 

FUNSTON ADDITION 

 

 

 

 

EXHIBIT 2-1 
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Hydrograph Return Period Recap

1

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 ------ 2.875 3.786 ------- 4.993 5.893 7.085 7.975 8.862 N

2 SCS Runoff ------ 4.726 6.468 ------- 8.811 10.57 12.91 14.65 16.39 E

3 SCS Runoff ------ 2.624 4.879 ------- 8.323 11.13 15.11 18.23 21.44 SW

Proj. file: EXIST HYD.gpw Thursday, Oct 8, 2009

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



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) (cuft) (ft) (cuft)

1 SCS Runoff 3.786 2 722 10,977 ------ ------     ------ N

2 SCS Runoff 6.468 2 722 18,301 ------ ------     ------ E

3 SCS Runoff 4.879 2 728 18,440 ------ ------     ------ SW

EXIST HYD.gpw Return Period: 2 Year Thursday, Oct 8, 2009

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 Thursday, Oct 8, 2009

Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  3.786 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  10,977 cuft
Drainage area =  1.135 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

3
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Hyd. No. 1 -- 2 Year

  Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2009

Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  6.468 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  18,301 cuft
Drainage area =  2.191 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 2 -- 2 Year

  Hyd No. 2
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  4.879 cfs
Storm frequency =  2 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  18,440 cuft
Drainage area =  4.920 ac Curve number =  69
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  21.90 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 3



TR55 Tc Worksheet
6

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

Hyd. No.  3 

SW

Description A B C Totals

Sheet Flow
Manning's n-value =  0.050 0.011 0.011
Flow length (ft) =  300.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.60 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 16.08 + 0.00 + 0.00 = 16.08

Shallow Concentrated Flow
Flow length (ft) =  400.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  1.14 0.00 0.00

Travel Time (min) = 5.84 + 0.00 + 0.00 = 5.84

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.50 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 .............................................................................. 21.90 min



Hydrograph Summary Report

7

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) (cuft) (ft) (cuft)

1 SCS Runoff 4.993 2 722 14,704 ------ ------     ------ N

2 SCS Runoff 8.811 2 722 25,223 ------ ------     ------ E

3 SCS Runoff 8.323 2 728 29,887 ------ ------     ------ SW
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Hydrograph Report
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  4.993 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  14,704 cuft
Drainage area =  1.135 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  8.811 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  25,223 cuft
Drainage area =  2.191 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 2
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  8.323 cfs
Storm frequency =  5 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  29,887 cuft
Drainage area =  4.920 ac Curve number =  69
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  21.90 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Summary Report
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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) (cuft) (ft) (cuft)

1 SCS Runoff 5.893 2 722 17,527 ------ ------     ------ N

2 SCS Runoff 10.57 2 722 30,518 ------ ------     ------ E

3 SCS Runoff 11.13 2 728 39,325 ------ ------     ------ SW
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  5.893 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  17,527 cuft
Drainage area =  1.135 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  10.57 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  30,518 cuft
Drainage area =  2.191 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No. 2 -- 10 Year

  Hyd No. 2
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  11.13 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2  min Hyd. volume =  39,325 cuft
Drainage area =  4.920 ac Curve number =  69
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  21.90 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 3



Hydrograph Summary Report
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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) (cuft) (ft) (cuft)

1 SCS Runoff 7.085 2 722 21,313 ------ ------     ------ N

2 SCS Runoff 12.91 2 722 37,666 ------ ------     ------ E

3 SCS Runoff 15.11 2 726 52,740 ------ ------     ------ SW
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  7.085 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  21,313 cuft
Drainage area =  1.135 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  12.91 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  37,666 cuft
Drainage area =  2.191 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  15.11 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  52,740 cuft
Drainage area =  4.920 ac Curve number =  69
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  21.90 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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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) (cuft) (ft) (cuft)

1 SCS Runoff 7.975 2 722 24,164 ------ ------     ------ N

2 SCS Runoff 14.65 2 722 43,073 ------ ------     ------ E

3 SCS Runoff 18.23 2 726 63,283 ------ ------     ------ SW
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  7.975 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  24,164 cuft
Drainage area =  1.135 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  14.65 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  43,073 cuft
Drainage area =  2.191 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  18.23 cfs
Storm frequency =  50 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  63,283 cuft
Drainage area =  4.920 ac Curve number =  69
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  21.90 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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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) (cuft) (ft) (cuft)

1 SCS Runoff 8.862 2 722 27,022 ------ ------     ------ N

2 SCS Runoff 16.39 2 722 48,509 ------ ------     ------ E

3 SCS Runoff 21.44 2 726 74,151 ------ ------     ------ SW
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  8.862 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  27,022 cuft
Drainage area =  1.135 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  16.39 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  48,509 cuft
Drainage area =  2.191 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  21.44 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2  min Hyd. volume =  74,151 cuft
Drainage area =  4.920 ac Curve number =  69
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  21.90 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: SedgwickCo.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.88 3.60 0.00 4.56 5.28 6.24 6.96 7.68

SCS 6-Hr 1.98 2.52 0.00 3.30 3.90 4.68 5.28 5.88

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



 

Tab 3.  Post-Development Hydrologic Analysis 

 
A. Proposed conditions hydrologic and hydraulic analysis 

 

The analysis was completed using the SCS Hydrograph method.  The 2, 5, 10, 25, & 100 

year, 24-hour storm events were evaluated.  The information appears in Exhibit 3-1.  The 

results are summarized in the following table. 

 

Area/Frequency 2-Year 5-Year 10-Year 25-Year 100-Year

North 3.96 5.22 6.16 7.41 9.27

East 5.81 7.66 9.04 10.87 13.60

Southwest 14.11 19.73 23.99 29.69 38.21

24-Hour Storm Flows (cfs)

 
 

B. Proposed times of concentration used in calculations 

 

Area Tc (min)

North 15.0

East 15.0

Southwest 15.0  
 

C. Assumed post-developed runoff curve numbers 

 

See table shown in Tab 2, Section O for proposed curve numbers. 

 

D. Proposed contours for detention facilities 

 

Site detention is to be provided in parking areas. 

 

E. Preliminary sizing calculations for storm water controls 

 

Sizing for all storm water controls is shown in Exhibit 3-2. 

 

F. Stage-storage-discharge curve and inflow/outflow hydrographs for storage facilities 

 

Storage curve computed for the volume of water that could be stored above each of the three 

proposed grated area inlets.  Areas to be flooded were confined to the parking lots as 

indicated on the preliminary site plan and were based on 0.5% slopes away from each inlet.  

The volume of storage in the pipe network was included in this volume.  6,454 cu. ft. was 

provided above the top of the north inlet, 8,762 cu. ft. at the center inlet and 9,324 at the 

south inlet. Peak flows to each of these inlets was then routed through these storage areas and 

combined to determine the pipe flows for the storm sewer design. The storm sewer pipes 

were sized to restrict the flow which determined the depth of ponding. This was limited to a 

maximum of 1.4 feet above the inlet tops. The hydraulic grade line of the complete system 



 

was then computed using these computed flows for each of the design storms. The results are 

shown in Exhibit 3-2.   

 

G. Final analysis of potential upstream/downstream impacts 

 

No relevant impacts are noted from this analysis.   

 

H. Existing and proposed structural elevations 

 

Proposed elevations for all storm water controls is shown in Exhibit 3-2. 

 

I. Design water surface elevations and normal pool elevations for ponds 

 

Site does not contain any detention ponds.  Maximum ponding within parking areas is set to 

1.4' above the inlet tops.   

 

J. Typical details for structures 

 

Standard City of Wichita details. 

 

K. Proposed limits of clearing and grading 

 

Clearing and grading shall be done only as needed and will be established upon any submittal 

for site improvements.   

 

L. Location of existing and proposed impervious areas 

 

Existing impervious areas are shown on the site layout.  New areas proposed are estimated 

for the purposes of this report.   

 

M.  Location of existing and proposed utilities and easements.   

 

See Tab 2, Section J for discussion of existing utilities.  The plat (Exhibit 1-3) shows current 

easements, which will be the location for any future utilities. 

 

N. Location of existing and proposed conveyance systems 

 

Existing conveyance systems are discussed in Tab 2, Section K.  Proposed changes include 

adding grated inlets at sump areas in the proposed parking areas.  This new storm sewer will 

drain through a new pipe network into the existing storm sewer system along Hydraulic 

Avenue.  The drainage plan shows the location of the proposed changes.  Any future storm 

sewer designs shall comply with the latest City of Wichita design criteria to convey any 

added site runoff.   

 



 

O. Preliminary location and dimensions of proposed channel modifications 

 

This development will not require/include any channel modifications. 

 

P. Preliminary selection and location of storm water controls 

 

Storm water controls will include appropriate inlet and pipe networks at locations to be 

finalized as part of the construction plans.  The layouts are shown in Exhibit 3-2.  When 

these networks are needed, they will convey the five-year storm at a minimum.  Sump 

locations in specific drainage areas will have flows routed overland to other low points and 

carried through the remainder of the system.   

 

Q. Emergency overflow structure’s flow path 

 

The emergency overflow still routes storm water between the north and west buildings. 

 

R. Detention facility freeboard 

 

Site does not contain any detention facilities. 

 

S. The 100-year, 24-hour High Water Line 

 

No HWL established for this site. 

 

T. Lowest opening elevation table 

 

The plat does not include a lowest opening elevation table. 

 

U. Storm water management facilities located within a reserve 

 

No facilities or construction activities are planned within any reserves. 

 

V. Maintenance responsibility of storm water management facilities 

 

The maintenance of storm water management facilities shall be the responsibility of the 

owner and shall be transferred to new owner upon the sale of any part thereof. 

 

W. Off-site drainage easements or agreements 

 

No off-site drainage easements or agreements required for this development. 

 



 

FUNSTON ADDITION 

 

 

 

 

EXHIBIT 3-1 
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Hydrograph Return Period Recap

1

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 ------ 3.007 3.959 ------- 5.222 6.163 7.410 8.341 9.268 N

2 SCS Runoff ------ 4.413 5.810 ------- 7.663 9.044 10.87 12.24 13.60 E

3 SCS Runoff ------ 9.986 14.11 ------- 19.73 23.99 29.69 33.95 38.21 SW

Proj. file: PROP HYD REV.gpw Thursday, Oct 8, 2009
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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) (cuft) (ft) (cuft)

1 SCS Runoff 3.959 2 722 11,480 ------ ------     ------ N

2 SCS Runoff 5.810 2 722 16,847 ------ ------     ------ E

3 SCS Runoff 14.11 2 722 39,596 ------ ------     ------ SW
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2009

Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  3.959 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  11,480 cuft
Drainage area =  1.187 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 1
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  5.810 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  16,847 cuft
Drainage area =  1.742 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  14.11 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  39,596 cuft
Drainage area =  5.318 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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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) (cuft) (ft) (cuft)

1 SCS Runoff 5.222 2 722 15,378 ------ ------     ------ N

2 SCS Runoff 7.663 2 722 22,568 ------ ------     ------ E

3 SCS Runoff 19.73 2 722 55,785 ------ ------     ------ SW
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  5.222 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  15,378 cuft
Drainage area =  1.187 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  7.663 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  22,568 cuft
Drainage area =  1.742 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  4.56 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  19.73 cfs
Storm frequency =  5 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  55,785 cuft
Drainage area =  5.318 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  4.56 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) (cuft) (ft) (cuft)

1 SCS Runoff 6.163 2 722 18,330 ------ ------     ------ N

2 SCS Runoff 9.044 2 722 26,900 ------ ------     ------ E

3 SCS Runoff 23.99 2 722 68,280 ------ ------     ------ SW
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  6.163 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  18,330 cuft
Drainage area =  1.187 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  9.044 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  26,900 cuft
Drainage area =  1.742 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  23.99 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  68,280 cuft
Drainage area =  5.318 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  5.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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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) (cuft) (ft) (cuft)

1 SCS Runoff 7.410 2 722 22,289 ------ ------     ------ N

2 SCS Runoff 10.87 2 722 32,711 ------ ------     ------ E

3 SCS Runoff 29.69 2 722 85,250 ------ ------     ------ SW
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  7.410 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  22,289 cuft
Drainage area =  1.187 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  10.87 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  32,711 cuft
Drainage area =  1.742 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  29.69 cfs
Storm frequency =  25 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  85,250 cuft
Drainage area =  5.318 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.24 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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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) (cuft) (ft) (cuft)

1 SCS Runoff 8.341 2 722 25,271 ------ ------     ------ N

2 SCS Runoff 12.24 2 722 37,086 ------ ------     ------ E

3 SCS Runoff 33.95 2 722 98,143 ------ ------     ------ SW

PROP HYD REV.gpw Return Period: 50 Year Thursday, Oct 8, 2009

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  8.341 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  25,271 cuft
Drainage area =  1.187 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  12.24 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  37,086 cuft
Drainage area =  1.742 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2009

Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  33.95 cfs
Storm frequency =  50 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  98,143 cuft
Drainage area =  5.318 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  6.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Summary Report
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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) (cuft) (ft) (cuft)

1 SCS Runoff 9.268 2 722 28,260 ------ ------     ------ N

2 SCS Runoff 13.60 2 722 41,473 ------ ------     ------ E

3 SCS Runoff 38.21 2 722 111,140 ------ ------     ------ SW

PROP HYD REV.gpw Return Period: 100 Year Thursday, Oct 8, 2009

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066
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Hyd. No.  1 

N

Hydrograph type =  SCS Runoff Peak discharge =  9.268 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  28,260 cuft
Drainage area =  1.187 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  2 

E

Hydrograph type =  SCS Runoff Peak discharge =  13.60 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  41,473 cuft
Drainage area =  1.742 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hyd. No.  3 

SW

Hydrograph type =  SCS Runoff Peak discharge =  38.21 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2  min Hyd. volume =  111,140 cuft
Drainage area =  5.318 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.68 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydraflow Rainfall Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Oct 8, 2009

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: SedgwickCo.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.88 3.60 0.00 4.56 5.28 6.24 6.96 7.68

SCS 6-Hr 1.98 2.52 0.00 3.30 3.90 4.68 5.28 5.88

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



 

FUNSTON ADDITION 

 

 

 

 

EXHIBIT 3-2 

























 

Tab 4.  Floodplain Submittal 
 

A. Source of flood profile 

 

Not applicable to this development. 

 

B. Nearest base flood elevations 

 

Not applicable to this development. 

 

C. Delineation of pre-developed regulatory floodplain/floodway limits 

 

Not applicable to this development. 

 

D. Delineation of post-developed regulatory floodplain/floodway limits 

 

Not applicable to this development. 

 

E. Floodplain boundary determination per elevation 

 

Not applicable to this development. 

 

F. Provide source of floodway data table and discharges 

 

Not applicable to this development. 

 

G. Provide all hydrologic and hydraulic study information for site-specific floodplain 

studies 

 

Not applicable to this development. 

 

H. Provide regulatory floodway and four natural profile models (10, 50, 100, & 500-yr) 

for existing and future watershed conditions 

 

Not applicable to this development. 

 

I. Location of floodplain/floodway limits and relationship of site to upstream/ 

downstream properties 

 

Not applicable to this development. 

 

J. Floodplains and floodways located within a Reserve 

 

Not applicable to this development. 



 

Tab 5.  Federal, State, and Local Permits 
 

A. US Army Corps of Engineers – Regulatory Program Permits 

 

Not applicable to this development. 

 

B. Kansas Department of Agriculture – Division of Water Resources Permits 

 

Not applicable to this development. 

 

C. Federal Emergency Management Agency (FEMA) Letter of Map Changes 

 

Not applicable to this development. 

 

D. Kansas Department of Transportation 

 

Not applicable to this development. 

 

E. Sedgwick County Right-of-Way Permit 

 

Not applicable to this development. 
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