DRAINAGE PLAN
RITCHIE INDUSTRIAL PARK
WICHITA, SEDGWICK COUNTY, KANSAS

February 28, 2002




INTRODUCTION

This report provides information and supporting documentation for the “Drainage
Plan” located in Section 29, T-26-S, R-2-E in Wichita, Sedgwick County, Kansas. The
“Dyrainage Plan” being submitted herein in intended to serve as a guide for the design of
streets, stormwater sewers, and site grading to the proposed development. Modifications to
structures, pipes, etc. may be made as necessary during the final design in order to obtain the
most economical design and construction possible.

INTTIAL DATA

The plat contains three separate existing drainage basins. These basins are delineated
in the pre-developed drainage section of the report. The general topography of each basin
drains from west to east and east to northwest, with the high point approximately three
hundred feet west of the east line. The plat’s average existing grade is about one percent.
The total area of the plat is 24.5 acres with approximately 3.4 acres of offsite draining into
the proposed pond.

The existing soil types per S.C.8. “Soil Survey of Sedgwick County” is Farnum
loam, Rosehill and Irwin silty clay loam. Eighty-five percent of soils are classified in
hydrologic group D with the remaining classified as B.

The tract of land is located in a Federal Emergency Management Agency (FEMA)
Zone C as mapped on the Federal Insurance Rate Map (FIRM) community-panel number
200321 0150, effective date June 3, 1986 and FIRM community-panel number 200328 0015,
effective date May 15, 1986. '

The time of concentration (Tc) for the site was determined using the S.C.S method
TR-55 and the standard fifteen-minute minimum. The Tc for the three separate existing
drainage areas were calculated using the lengths, average slopes and other input variables
found in the pre-developed and Tc sections of the report.

COMPUTATIONS

The rational method was used to calculate each individual basin’s peak flow rate and
the input variables and results are found on the face of the drainage plan sheet. The west
drainage basin was routed using PondPack to generate pre/post-developed unit hydrographs.
The pond’s size and outfall structures were designed to discharge a rate that does not exceed
pre-developed conditions. The table’s below summarizes the drainage area, stage, and
discharge of the proposed pond. See the post-development pond routing section for specific
details.



“F'able 1. Ritchie Industrial Park — D.A.=22.16 ac.

Storm Event Q (cfs) Stage (ft)
5-Yr - 19 2173
10-Yr 49 218.2

- 100-¥r | 1001 . - 2188

The proposed subdivision will drain by the combination of storm sewer and overland
flow. The runoff will concentrate in the road right-of-way and at the area inlet locations. The
storm sewer systems were designed to carry the five-year storm event in the pipe as the
hydraulic grade lines indicate in the system reports. Once the system surcharges the drainage
will flow overland in the form of a v-ditch/flume constructed to convey runoff equal or
greater than the capacity of the proposed v-ditch.

The set of inlets at the upstream end of 41% Street north are bypass inlets. Street
hydraulic calculations were performed using HY-22 to determine the maximum possible
interception of the inlets and was added to the inlet node for system one StormCad
calculations. The bypass runoff was added to the downstream sump inlets. The input
variables for this procedure are found in the system one’s StormCad section.
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SEDGWICK COUNTY SOIL SURVEY

FOR

RITCHIE INDUSTRIAL PARK

Seale — 1:20000

Fb : Farnum logm — Hydrologic Group B (15% of Drainage Bosin)
la : Irwin silty clay loam — Hydrologic Group D (27% of Droinage Bosin)

Rd : Rosehill — Hydrologic Group D (58% of Drainoge Basin)

B ®» BAUGHMAN COMPANY PA.

. . ENGINEERING, SURVEYING, & PLANNING
aa-zea—yay - 315 Eius

*  WACHITA, KANSAS 82311
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Ritchie Industrial Park — T¢c Equations and Calculations for existing conditions

loo7nx L, ]

GO

Where: Tc = Time of concentration, hrs
n = Mannings n
L¢ = Flow length, ft
P = 2yr, 24hr Rain depth, inches
S¢= Slope, ft/ft

Unpaved surface:

v =16.1345x(s,*)
Paved surface:

V =20.3282x(S,")

Lf
Te = [—V_)
" {3600 Se%u,i

Where: V = Velocity, ft/sec
S¢ = Slope, ft/ft
Te = Time of concentration, hrs
L¢= Flow length, ft

5

Where: R = Hydraulic radius
Aq = Flow area, sq.ft.
Wp = Wetted perimeter, ft
V = Velocity, ft/sec
S; = Slope, ft/ft
n = Mannings n
Tc = Time of concentration, hrs
L¢= Flow length, ft



Type.... Master Network Summary

Name.... Watersh

Default Network Design Storm File, ID SEDGWICK.RNQ

Return Event

(Trun= HYG Truncation: Blank=None; L=Left: R=Rt; LR=Left&Rt)

Storage
Node ID

ed

MASTER DESIGN STORM SUMMARY

Total
Depth

in

Rainfall
Type
Synthetic Curve
Synthetic Curve
synthetic Curve
Synthetic Curve

Page 1.01

Sedgwick
RNE File
SCSTYPES Typel
SCSTYPES Typel
SCSTYPES Typel
SCSTYPES Typel

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0utfall; +Node=Diversion;)

Type

Return

Event

BASIN #3
BASIN #3
BASIN #3
BASIN #3

OFF-SITE
OFF-S1ITE
OFF-SITE
OFF-SITE

*QUTLET
*QUTLET
*QUTLET
*QUTLET

S/N: 121201A06A8

AREA
AREA
AREA
AREA

AREA
AREA
AREA
AREA

JcT
JCT
JcT
JCT

A

100

10
100

PondPack Ver. 7.5 (786c)

HYG Vol

=
iy
~
[=)]

QU N
(=3
o]
[y

12,1500
12.1500
12.1500
12.1500

12.1500
12.1500
12.1000
12.1000

12.1500
12.1500
12.1500
12.1500

Compute Time: 09:40:13

Date:

Qpea

31.
46.
58.
99.

k

.21
.98
.89
.82

.40
.01
.07
.17

61

93
80

Max WSEL

02/28/2002

Max
Pond




Type.... Master Network Summary
Name.... Watershed
File.... F:\HYDRO\PROJECTS\RITCHIEN\POST.PPW

Default Network Design Storm File, ID SEDGWICK .RNQ

Return Event

Dev100

(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Storage
Node ID

MASTER DESIGN STORM SUMMARY

Total
Depth
in

Rainfall
Type
Synthetic Curve
Synthetic Curve
Synthetic Curve
Synthetic Curve

Page 1.01

Sedgwick
RNF File
SCSTYPES  Typel
SCSTYPES  Typel
SCSTYPES Typel
SCSTYPES Typel

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

{*Node=0utfall; +Node=Diversion;)

Type

Return

Event

BASIN #3
BASIN #3
BASIN #3
BASIN #3

OFF-SITE
OFF-SITE
OFF-SITE
OFF-SITE

*QUTLET
*QUTLET
*OQUTLET
*OUTLET

POND
POND
POND
POND

POND
POND
FOND

IN
IN
IN
IN

ou

AREA
AREA
AREA
AREA

AREA
AREA
AREA
AREA

JCT
JCT
JCT
4T

POND
POND
POND
POND

T POND

OUT POND
OUT POND

S/N: 121201A06A8A
PondPack Ver.

7.5 (7

100

10
100

86¢c)

—
o
|
(=2}

=~ O B ooy
[ [
L Ed
-~ v

~ o
b
-y
[V, ]

12.1000
12.1000
12.1000
12.1000

12,1500
12.1500
12.1000
12.1000

12.5000
12.4000
12.3500
12,2500

12.1500
12.1000
12.1000
12.1000

12.5000
12.4000
12.3500

Compute Time: 09:39:17

Date:

Qpea

111

10.
17.

i8.

48.
100.

51.
69
83
128.

18.
32.
48

k

.32
.82
.40
.64

.40
.01

07
17

81

.85

07

71

.82
.47

80

81
85

.83

Max WSEL

217.32
217.91
218.17

02/28/2002

Max

1.745
2.248
2.480



STREET NORTH

T

e

RTH

40TH STREET NO

Project Title: Ritchie Industrial Park
fihydro\projectsiritchien\stormcadt1 sws100.stm Baughman Company, P.A.

Project Engineer: Baughman Company, P.A.

StormCAD v1.0

02/28/02 12:31:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1686 Page 1 of 1
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WEBB ROAD

40TH STREET NORTH  [P79

I Outlet
T e e T T e T———— ,M,E@sf

pummt i =

P2

Project Title: Ritchie Industrial Park Project Engineer: Baughman Company, P.A.
f:\hydro\projects\ﬁtchien\stormcad\BswsS.stm Baughman Company, P.A. StormCAD vi1.0
02/28/02 12:45:42 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 Page 10of 1
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Ritchie Industria! Park

Worksheet for Trianguiar Channel

Project Description

Project File fAhydro\projectsiritchien\ditch.fm2
Waorksheet V-Ditch

Ftow Element Triangular Channel
Method Manning's Formula
Solve For Discharge

input Data

Mannings Coefficient 0.030

Channel Slope 0.010000 ft/ft
Depth 1.50 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000 H:V
Results

Discharge 36.06 cfs
Flow Area 9.00 ftz
Wetted Perimeter 12.37 ft

Top Width 12.00 ft
Critical Depth 1.38 ft
Critical Slope 0.015443 ft/it
Velocity 4.01 ft/s
Velocity Head 0.25 fi
Specific Energy 1.75 ft
Froude Number 0.82

Flow is subcritical.

FlowMaster v5.15

o 1 3 .3

02/28/02

02:46:54 PM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203} 755-1666 Page 1 of 1



