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General Information 

Purpose 
Cargill Grain and Oil Seed Supply Chain Facility has proposed an expansion and redevelopment of their 
existing plant.  A re-plat of a portion of the property is required to identify property lines and boundaries 
for the expansion along with vacating easements, setbacks, and street right-of-way.  This report is 
required for plat approval and allows for review of conformance with city requirements for managing 
drainage.  This report will review existing drainage conditions and evaluate proposed drainage conditions 
as a result the facility expansion.   

Location 
The project is located in the City of Wichita, Sedgwick County, Kansas.  The area of the proposed plat is 
15.4 acres.  The property lies between 13th Street and 16th Street, and west of Mosley Street in an 
industrial corridor that is supported by rail access.  The site is located in Section 9, Township 27 South, 
Range 2 East.  The property is currently platted as Parameters Second Addition and Glaze’s Addition.  
The site is shown on the USGS Quadrangle, Appendix A, and the Aerial Photograph, Appendix B.   

Development 
The site is the location of a Cargill Grain and Oil seed Supply Chain Facility.  The facility receives 
soybeans by truck.  An existing soybean oil extraction facility processes the soybeans.  Soybean meal is 
shipped offsite via rail and truck.  Soybean oil is transferred to the refinery facility within the bounds of the 
plat.  A multiple railcar loading/unloading area is located west of the refinery.  Stormwater runoff is 
collected in containment basins at the refinery and rail loadout areas within the refinery.  Then runoff from 
the containment areas is treated by an on-site water treatment facility before discharging into the existing 
public sanitary sewer system.  Cargill operates under City of Wichita Wastewater Discharge Permit 
#5082.   

The property is being platted as the Cargill Addition, three lots ranging in size from 1.8 to 9.7 acres.   A 
portion of the new processing facility is currently under construction and is located west of the existing 
extraction facility.  Cargill is underway with the planning of a new operation that will be constructed on Lot 
1, Block 1.  A tank farm and additional railcar loading/unloading are also being planned to support the 
various operations on the Cargill property.  A new onsite water treatment facility will be constructed north 
of the existing refinery facility.  The new treatment facility will replace the existing treatment facility.  The 
existing facility will remain and will be modified into a pump station to transfer stormwater to holding tanks 
and/or the treatment facility, but no longer treat water.  The plat is shown in Appendix C.  Brenntag 
Southwest owns property adjacent to and surrounded by the re-platted property and is not included in the 
plat or proposed improvements.  

Datum 
The project is shown in NAVD 88 Datum. 

Soils 
The site is comprised of the following soil types according to the NRCS (SCS) Soil Survey, Appendix D: 

 Urban land-Elandco Complex, 0 to 1 percent slopes, HSG “B” 

Since the site is heavily compacted industrial use land, the Hydrologic Soil Group (HSG) for selection of 
runoff curve numbers (CN) is HSG “D”.   

Flood Insurance Rate Map (FIRM) 
The site is in Zone X, areas with reduced risk flood due to levee, areas with a 0.2% annual chance flood 
hazard, and areas 1% annual chance flood with average depth less that one foot or with drainage areas 
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of less then one square mile, according to FEMA FIRM panel 20173C354G effective December 22, 2016, 
as shown in Appendix E.  The nearest Zone AE floodplain is located approximately 1,000 feet east of the 
property along Wichita Drainage Canal.  

Drainage Patterns 

Hydrologic Methods 
The drainage basin was modeled using Hydraflow Hydrographs by AutoCAD.  Existing and proposed 
conditions Hydraflow Hydrographs outputs are located in Appendix F.  The SCS method was used in 
calculations with rainfall depths determined from Mid-Continent weather station in Wichita, Kansas, NOAA 
Atlas 14 Volume 8 Version 2, as show in Table 1. 

Table 1.  Rainfall Depths (inches) for 24-Hour Design Storm 

 1-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Mid-Continent 2.90 3.39 4.24 6.05 6.71 6.92 7.83 

 

Drainage Patterns 
The site has a drainage area of approximately 19.1 acres and slopes from north to south with elevations 
ranging from 1310.1 to 1304.4, as shown in Appendix G.  Brenntag Southwest and the existing Cargill 
Facility outside of the proposed plat, drains from north to south onto the Cargill Addition.  The refinery 
facility and rail loadout are 2.1 acres of 100% contained area and flows to the water treatment facility.  
Existing area, time of concentration, curve number, and peak flow rates for the site are shown in Table 2.  
It was determined the site has a curve number of 95 representing a industrial site since this site is fully 
developed and compacted in most pervious area. 

Table 2.  Drainage Conditions 

 Area 
(acres) 

Tc 
(min) CN 1-Yr 

(cfs) 
2-Yr 
(cfs) 

5-Yr 
(cfs) 

10-Yr 
(cfs) 

25-Yr 
(cfs) 

50-Yr 
(cfs) 

100-Yr 
(cfs) 

Existing 17.0 19.6 95 44.4 52.9 67.6 80.2 98.5 114 129 

Proposed 15.2 19.6 95 39.7 47.3 60.4 71.7 88.1 102 115 

 

The runoff from the proposed processing facility, tank farm, and additional rail loading/unloading is 100% 
contained within the basin.  This additional area combined with existing containment areas result in a total 
of 3.9 acres or 1.8 acre increase in contained area.  The areas within the plat that will be contained are 
shown in Appendix H.  This reduces the drainage area leaving the site by 1.8 acres.  Proposed area, time 
of concentration, curve number, and peak flow rates for the site are shown in Table 2.  The curve number 
of 95 was used since the site will continue to be used for industrial land use.  With the addition of the 
contained area to the site, all design storm peak flow rates are reduced, therefore no detention is 
required. 

Water Quality 
City of Wichita Water Quality requirements will be achieved through a Hydroguard system was installed in 
Mead Avenue at 13th Street to treat areas of the site with soybean debris.  This Hydroguard provides 
water quality for portions of the site in addition to the water treatment that occurs on all contained areas.   

If additional water quality is required, it will be obtained through the City of Wichita’s in-lieu-of program.  
The program offers the Developer/Owner pay for establishing and maintaining those offsite BMP’s by 
paying $19/acre/year for the total project area.  The monthly fee is ongoing and does not go away.  Fees 
may be periodically adjusted as the program matures. 
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Channel Protection 
Channel protection is not needed in this area because this area is shown as not required on the Map of 
Downstream Stabilization Standard Watershed and Streams. 

According to the Map of Downstream Stabilization Standard Watershed and Streams, Appendix G-2 of 
the C.O.W. of the drainage manual this site is in an area that does not require channel protection. 

Utilities  
 Existing stormwater sewer, sanitary sewer, and water are located along 13th Street, Barwise Avenue, and 
15th Street.  These utilities will continue to serve any improvements to the site.  

Permitting 

U.S. Army Corps of Engineers  
Since there are no potential wetlands on the site and there is no blue line stream on the site, permitting 
through the U.S. Army Corps of Engineers will not be required. 

Federal Emergency Management Agency (FEMA) 
There are no FEMA floodplains on the site; therefore permitting through FEMA will not be required. 

Kansas Department of Health and Environment (KDHE) 
Since the site disturbs more than 1.0 acre, a Notice of Intent (NOI) and Storm Water Pollution Prevention 
Plan (SWPPP) will be required. 

Kansas Department of Health and Management (KDWPT) 
The KDWPT will be contacted during the KDHE NOI permitting process.  It is not anticipated there will be 
any concerns. 

Kansas Historical Society (KHS) 
The KHS will be contacted during the KDHE NOI permitting process.  Since there are no historical 
buildings on site, it is not anticipated there will be any concerns. 

Kansas Division of Water Resources (DWR) 
 Water Structure, Channel Changes, and Floodplain Fill 

Since all the drainage areas draining through the site are under 640 acres, water structures, 
channel change, and floodplain fill permits are not required. 

 Water Appropriations 
There will not be a pond with a permanent pool; therefore, a water appropriations permit will not 
be provided. 
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Summary 
The project is located in the City of Wichita, Kansas.  The site is being re-platted into three lots to identify 
property lines and boundaries and vacate easements, setbacks, and right-of-ways.  The existing site 
includes a soybean oil extraction facility, refinery facility, soybean storage tanks, rail lines, and a water 
treatment facility.   

The proposed project will add a new processing facility, a tank farm, and new water treatment facility. 
With the improvement to the site, 1.8 acres of additional area will be contained and treated prior to 
discharge into the City’s sanitary sewer system, thus decreasing the overall storm runoff from the site.  All 
containment will be treated, monitored, and released to the City’s sanitary sewer system under a City 
Wastewater Discharge Permit.  Since the peak flow rates in all design storms are reduced with the 
improvements to the site, no additional detention is required.  Water Quality requirements for the site will 
be provided through an existing Hydroguard structure, water treatment of all contained areas, and if 
necessary, the City of Wichita’s in-lieu fee program.  
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Appendix A - USGS Quadrangle 
  



1 0 10.5
Miles

1 0 10.5
Kilometers

1,000 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000500
Feet

 These drawings and their contents,
including, but not limited to, all concepts,
designs, & ideas are the exclusive
property of MKEC Engineering (MKEC),
and may not be used or reproduced in any
way without the express consent of MKEC.

1 OF 1

1601060462

5/9/2017

1"=2000'

Pa
th:

 K:
\P

RO
JE

CT
S\

20
16

\16
01

06
04

62
_C

ar
gil

l_W
ich

ita
_P

ro
jec

t T
ria

ng
le\

05
 C

ivi
l\G

IS
\U

SG
S 

Qu
ad

 E
xh

ibi
t.m

xd
 - D

ate
: 5

/9/
20

17

DESIGNED DRAWN CHECKED
LES LES KLA

SHEET NO.
NO. REVISION DATE

PROJECT NO.

DATE

SCALE

©2017
MKEC Engineering
All Rights Reserved

www.mkec.com

Wichita, KS   316.684.9600.

CA
RG

ILL
 TR

IA
NG

LE
US

GS
 Q

UA
D 

EX
HI

BI
T

WI
CH

ITA
, K

AN
SA

S
SEC: 09

TWP: T27S
RNG: R1E

Project Location



K:\PROJECTS\2016\1601060462_Cargill_Wichita_Project Triangle\05 Civil\Docs\Reports\Drainage Report\Cargill Wichita Project 
Triangle.docx Page 6 

Appendix B – Aerial Photograph 
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Appendix C – Plat 
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Appendix D - Soil Survey 
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Appendix E - FEMA FIRM 
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Appendix F – Hydraflow Hydrograph Outputs 
  



1 - Existing Conditions
2 - Proposed Conditions

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514

Project: 16462 Cargill Wichita Project Triangle.gpw Wednesday, 05 / 10 / 2017

Hyd. Origin Description

Legend

1 SCS Runoff Existing Conditions

2 SCS Runoff Proposed Conditions



Hydrograph Summary Report
2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

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

1 SCS Runoff 44.38 2 724 3.332 ------ ------ ------ Existing Conditions

2 SCS Runoff 39.68 2 724 2.979 ------ ------ ------ Proposed Conditions

16462 Cargill Wichita Project Triangle.gpw Return Period: 1 Year Wednesday, 05 / 10 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



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 52.89 2 724 4.011 ------ ------ ------ Existing Conditions

2 SCS Runoff 47.29 2 724 3.586 ------ ------ ------ Proposed Conditions

16462 Cargill Wichita Project Triangle.gpw Return Period: 2 Year Wednesday, 05 / 10 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
4

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 67.56 2 724 5.196 ------ ------ ------ Existing Conditions

2 SCS Runoff 60.40 2 724 4.646 ------ ------ ------ Proposed Conditions

16462 Cargill Wichita Project Triangle.gpw Return Period: 5 Year Wednesday, 05 / 10 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Summary Report
5

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 80.24 2 724 6.233 ------ ------ ------ Existing Conditions

2 SCS Runoff 71.74 2 724 5.573 ------ ------ ------ Proposed Conditions

16462 Cargill Wichita Project Triangle.gpw Return Period: 10 Year Wednesday, 05 / 10 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



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 98.48 2 724 7.737 ------ ------ ------ Existing Conditions

2 SCS Runoff 88.05 2 724 6.918 ------ ------ ------ Proposed Conditions

16462 Cargill Wichita Project Triangle.gpw Return Period: 25 Year Wednesday, 05 / 10 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



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) (acft) (ft) (acft)

1 SCS Runoff 113.25 2 724 8.962 ------ ------ ------ Existing Conditions

2 SCS Runoff 101.26 2 724 8.013 ------ ------ ------ Proposed Conditions

16462 Cargill Wichita Project Triangle.gpw Return Period: 50 Year Wednesday, 05 / 10 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



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 128.65 2 724 10.245 ------ ------ ------ Existing Conditions

2 SCS Runoff 115.03 2 724 9.161 ------ ------ ------ Proposed Conditions

16462 Cargill Wichita Project Triangle.gpw Return Period: 100 Year Wednesday, 05 / 10 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 05 / 10 / 2017

Hyd. No. 1

Existing Conditions

Hydrograph type =  SCS Runoff Peak discharge =  128.65 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  10.245 acft
Drainage area =  17.000 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.60 min
Total precip. =  7.83 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

1

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

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

140.00 140.00

Q (cfs)

Time (hrs)

Existing Conditions
Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.514 Wednesday, 05 / 10 / 2017

Hyd. No. 2

Proposed Conditions

Hydrograph type =  SCS Runoff Peak discharge =  115.03 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  9.161 acft
Drainage area =  15.200 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  19.60 min
Total precip. =  7.83 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

2

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

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (hrs)

Proposed Conditions
Hyd. No. 2 -- 100 Year

Hyd No. 2
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Appendix G - Existing Conditions 
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Appendix H - Proposed Conditions 
 
 




