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Preliminary Drainage Report for Krug South Addition 
Wichita, Sedgwick County, Kansas 

 
Location 
The site is located in Sedgwick County, Kansas, on the southwest corner of 143rd Street East 
and 21st Street North.  It lies in the northeast quarter of Section 11, Township 27 South, Range 2 
East of the Sixth Principal Meridian, Sedgwick County, Kansas.  The total site area is 
approximately 116 acres.  The site is bounded by Reeds Cove Addition to the west, 21st Street to 
the north, and 143rd Street to the east.  To the south is the Burlington Northern Railroad.  The site 
is shown on the Andover, Kansas Quadrangle located in Appendix A. 
 
Soils 
According to the NRCS (SCS) Sedgwick County Soil Survey (Appendix B), most of the site is in 
the Rose Hill Series (Rd: silty clay, 1 to 3 percent slopes). The northeast section of the site is in 
the Irwin Series (Ia: Irwin silty clay loam, with 1 to 3 percent slopes) and a small portion in the 
southwest corner of the site is in the Clime Series (Ce: Clime silty clay, with 3 to 7 percent 
slopes).  The Hydrological Soil Group (HSG) for the site is “D”. 
 
Pre-developed Conditions 

Current Development 
The site is undeveloped agricultural land.   

Current Landform and Slope 
A tributary of Fourmile Creek flows northeast to southwest through small portions of the site.  
Elevations on site vary from roughly 1382 feet on the east edge of the watershed, to 1340 feet in 
the southwest portion.  Watershed slopes vary from 1.2% to 4.0%.  The site drains east to west, 
toward the tributary.  There is one pond located in the northwest section of the site. 

Current Drainage Conditions 
 Most of the site is outside Zone A, however, portions of the site along the western boundary 
extend into Zone A (FIRM Panel 150, Sedgwick County, June 3, 1986) (Appendix C).  A small 
area of Zone B is found in the southwest corner of the site.   
 
A Letter of Map Revision (LOMR) (Case No. 05-07-0176P) was submitted for the Reed’s Cove 
Addition.  This LOMR defined the floodplain and floodway through the site (Appendix D). 

Upstream of Site 
Flows upstream of the site are captured by the tributary and flow into Fourmile Creek. Flows from 
143rd Street are captured in a roadside drainage ditch that runs parallel to the east boundary of 
the site.  

Current Runoff Characteristics 
The pre-project site watersheds are outlined in Appendix E. Hydraflow software by Intellisolve 
calculated peak flows using the SCS Method (results are shown in Appendix F).  The project site 
was delineated into two watersheds. Watershed 1 is 257 acres, with approximately 191 acres of 
developed land and 66 acres of undeveloped agricultural land. The area north of 21st Street, 
which is included in Watershed 1, was developed by others as the Krug North Addition. A 
weighted curve number of 86.2 was used for Watershed 1 pre-project flow calculations. 
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Watershed 2 (Appendix E) is 50 acres of undeveloped agricultural land. A curve number of 81 
was used for this area. 
 
Peak discharge, from the pre-project watersheds for the 100-year return period, is shown in Table 
1. 

Table 1.  Pre-project runoff. 

Watershed 100-Year (cfs) 
Watershed 1 782 
Watershed 2 206 

 

Post-Developed Condition 

Proposed Development 
The site will develop into approximately 20 acres of commercial property and 96 acres of 1/3-acre 
residential lots.   

Proposed Landform and Slope 
Three detention ponds are proposed for the site. The three proposed ponds along with the 
existing pond will be designed/modified to ensure post-project flow rates are lower than or equal 
to pre-project flows. 
 
Final slopes in the residential and commercial development have not been determined, but the 
minimum will be 0.5% within street right-of-way and for commercial development, and 1-2% in 
backyards (Appendix G).    

Proposed Runoff Characteristics 
The post-project watersheds were modified slightly from the pre-project delineation; however, all 
land that was included in pre-project calculations was accounted for in post-project calculations. 
Hydraflow software by Intellisolve calculated peak flows for the post-project watersheds using the 
SCS Method (results are shown in Appendix F).  Watershed 1A is approximately 247 acres,10 
acres less than pre-project Watershed 1. These 10 acres were redirected to Watershed 2A. A 
weighted curve number of 88.6 was used to represent post-project conditions in Watershed 1A. 
Watershed 2A is approximately 60 acres and a curve number of 88 was used to represent this 
area. With the proposed development, the basins will be fully developed. Table 2 shows the post-
project runoff values for the 100-year design storm. 
 
Table 2.  Post-project runoff. 

Watershed 100-Year (cfs) 
Watershed 1A 864 
Watershed 2A 279 

 
The three proposed detention ponds and one existing pond will bring post-project flows below 
pre-project values.  Tables 3 and 4 show the pre and post project flows and the resulting offsite 
flows with the use of the detention ponds for Watershed 1/Watershed 1A and Watershed 
2/Watershed 2A, respectively.  
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Table 3.  Watershed 1/1A comparison of 100-year Flows 

Condition 100-year 
(cfs) 

Pre-Project (Watershed 1) 782 
Post-Project (Watershed 1A) 864 
Post-Project with Detention 

755 

 
Table 4.  Watershed 2/2A comparison of 100-year Flows 

Condition 100-year 
(cfs) 

Pre-Project (Watershed 2) 206 
Post-Project (Watershed 2A) 279 
Post-Project with Detention 

161 

 
The northwest detention ponds will provide approximately 18 acre-feet of storage and the south 
detention ponds will provide 10 ac-ft. The detention ponds will be modified in the final drainage 
report and structures will be designed for smaller storms.  
 
Storm sewers will carry runoff from streets and yards into the ponds (Appendix H). Storm sewer 
design will be presented in the final drainage report. All residential storm sewers will be designed 
to accommodate the 2-year design storm, while commercial storm sewers will be designed 
according to the 5-year design storm. For the 100-year storm, post-project flows off site are 
reduced by 72 cfs from pre-project values. 
 
Permits 
Permits will be obtained from the Division of Water Resources (DWR) for the floodplain fill and 
stream obstruction and channel changes. The Army Corps of Engineers will be contacted about 
wetland issues. A LOMR application will be submitted to FEMA to revise the floodplain and 
floodway on a portion of the property. 
 
Summary 
Krug South Addition is located in Sedgwick County, Kansas, on the southwest corner of 143rd 
Street East and 21st Street North. Krug South will develop into commercial property and 
residential lots.   The development will include three reserves for ponds.  Post-project runoff from 
the watershed will increase from pre-project flows.  The proposed and existing ponds will provide 
adequate detention and prevent increased peak flows from the site.  Storm sewers will carry 
runoff from streets and yards into the ponds.  Based on the studied pre-developed and post-
developed conditions, the total flow from the site is reduced by 72 cfs for the 100-year design 
storm.   



Appendix A 
Quadrangle 





Appendix B 
Soil Survey
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Appendix C 
FIRM / FBFM 







Appendix D 
LOMR 
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Appendix E 
Watershed Boundary 







Appendix F 
Hydraflow Hydrographs 
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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 781.50 6 750 134.307   ----   ------  ------ Pre Basin 24 (WS1)

2 SCS Runoff 863.82 6 744 132.467   ----   ------  ------ Post Basin 24 w 10.3 acres less than pr

3 Reservoir 754.85 6 762 132.467    2 4.88 17.842 WS 1 

5 SCS Runoff 206.10 6 732 23.864   ----   ------  ------ Watershed 2 Preproject

6 SCS Runoff 279.14 6 732 33.024   ----   ------  ------ Watershed 2 plus 10.3 acres Post Proje

7 Reservoir 161.28 6 756 33.024    6 4.02 10.049 WS 2 w/ detention

100yr-WS.gpw Return Period: 100 Year Thursday, Sep 28 2006, 8:16 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Hyd. No.  1 
Pre Basin 24 (WS1)

Hydrograph type =  SCS Runoff Peak discharge =  781.50 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  257.000 ac Curve number =  86.2 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 61.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 134.307 acft

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

Q (cfs)

0.00 0.00

112.00 112.00

224.00 224.00

336.00 336.00

448.00 448.00

560.00 560.00

672.00 672.00

784.00 784.00

Q (cfs)

Time (hrs)

Pre Basin 24 (WS1)
Hyd. No. 1 -- 100 Yr

  Hyd No. 1

2



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Hyd. No.  2 
Post Basin 24 w 10.3 acres less than pre

Hydrograph type =  SCS Runoff Peak discharge =  863.82 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  246.700 ac Curve number =  88.6 
Basin Slope =  0.7 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) = 54.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 132.467 acft

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

Q (cfs)

0.00 0.00

124.00 124.00

248.00 248.00

372.00 372.00

496.00 496.00

620.00 620.00

744.00 744.00

868.00 868.00

Q (cfs)

Time (hrs)

Post Basin 24 w 10.3 acres less than pre
Hyd. No. 2 -- 100 Yr

  Hyd No. 2

3



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Hyd. No.  3 
WS 1 

Hydrograph type =  Reservoir Peak discharge =  754.85 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyd. No. =  2 Max. Elevation =  4.88 ft
Reservoir name =  Ponds 1 and 2 Max. Storage =  17.842 acft

Storage Indication method used. Hydrograph Volume = 132.467 acft

0 3 6 9 12 15 18 21 24 27

Q (cfs)

0.00 0.00

124.00 124.00

248.00 248.00

372.00 372.00

496.00 496.00

620.00 620.00

744.00 744.00

868.00 868.00

Q (cfs)

Time (hrs)

WS 1 
Hyd. No. 3 -- 100 Yr

  Hyd No. 3   Hyd No. 2

4



Pond Report 5

Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Pond No.  6  -  Ponds 1 and 2
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 0.00 131,319 0.000 0.000
1.00 1.00 142,358 3.141 3.141
2.00 2.00 153,662 3.398 6.539
3.00 3.00 165,208 3.660 10.199
4.00 4.00 176,999 3.928 14.127
5.00 5.00 189,003 4.201 18.328

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) =  21.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 

0.00 80.00 160.00 240.00 320.00 400.00 480.00 560.00 640.00 720.00 800.00

Stage (ft)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Stage (ft)

Discharge (cfs)

Stage / Discharge

  Total Q



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Hyd. No.  5 
Watershed 2 Preproject

Hydrograph type =  SCS Runoff Peak discharge =  206.10 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  50.000 ac Curve number =  81 
Basin Slope =  1.1 % Hydraulic length =  2292 ft
Tc method =  USER Time of conc. (Tc) = 35.50 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 23.864 acft

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

Q (cfs)

0.00 0.00

30.00 30.00

60.00 60.00

90.00 90.00

120.00 120.00

150.00 150.00

180.00 180.00

210.00 210.00

Q (cfs)

Time (hrs)

Watershed 2 Preproject
Hyd. No. 5 -- 100 Yr

  Hyd No. 5

6



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Hyd. No.  6 
Watershed 2 plus 10.3 acres Post Project

Hydrograph type =  SCS Runoff Peak discharge =  279.14 cfs
Storm frequency =  100 yrs Time interval =  6  min
Drainage area =  60.300 ac Curve number =  88 
Basin Slope =  1.1 % Hydraulic length =  2298 ft
Tc method =  USER Time of conc. (Tc) = 30.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration = 24 hrs Shape factor =  484 

Hydrograph Volume = 33.024 acft

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

Q (cfs)

0.00 0.00

40.00 40.00

80.00 80.00

120.00 120.00

160.00 160.00

200.00 200.00

240.00 240.00

280.00 280.00

Q (cfs)

Time (hrs)

Watershed 2 plus 10.3 acres Post Project
Hyd. No. 6 -- 100 Yr

  Hyd No. 6
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Hyd. No.  7 
WS 2 w/ detention

Hydrograph type =  Reservoir Peak discharge =  161.28 cfs
Storm frequency =  100 yrs Time interval =  6  min
Inflow hyd. No. =  6 Max. Elevation =  4.02 ft
Reservoir name =  Watershed 2 Ponds Max. Storage =  10.049 acft

Storage Indication method used. Hydrograph Volume = 33.024 acft

0 3 6 9 12 15 18 21 24 27

Q (cfs)

0.00 0.00

40.00 40.00

80.00 80.00

120.00 120.00
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200.00 200.00

240.00 240.00

280.00 280.00

Q (cfs)

Time (hrs)

WS 2 w/ detention
Hyd. No. 7 -- 100 Yr

  Hyd No. 7   Hyd No. 6
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Pond Report 9

Hydraflow Hydrographs by Intelisolve Thursday, Sep 28 2006, 8:16 AM

Pond No.  3  -  Watershed 2 Ponds
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 0.00 87,462 0.000 0.000
1.00 1.00 97,668 2.125 2.125
2.00 2.00 108,399 2.365 4.490
3.00 3.00 119,392 2.615 7.105
4.00 4.00 130,587 2.869 9.974
5.00 5.00 141,983 3.129 13.103

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 =  .000 .000 .000 .000
Orif. Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  6.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfiltration =  0.000 in/hr (Contour)  Tailwater Elev. =  0.00 ft

Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control. 

0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00 220.00 240.00

Stage (ft)

0.00 0.00

1.00 1.00
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4.00 4.00
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Stage (ft)

Discharge (cfs)

Stage / Discharge

  Total Q



Appendix G 
Preliminary Grading Plan 





Appendix H 
Preliminary Drainage and Utility Plan 
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