August 25, 1988

Department of Engineering
Seventh Floor-City Hall
455 North Main Street
Wichita, Kansas 67202

fttention: Ms. Vicky Hyang
Dear Vicky:

At your suggestion, Mr. Don Moehring has calculated that his
grading plan for lots along the western edge of Teal Brook
Estates requires placing an estimated 28,000 cubic yards of fill
in the flood plain as mapped on Panel 125 of the Flood Insurance
Rate Map (FIRM) for Sedgwick County. Flood routing calculations
for the two lakes proposed to be constructed in Teal Brook
Estates show that over 30,000 cubic yard of flood water storage
will be available for Cowskin Creek backwater in those two lakes
between the permanent pool elevations and the Base Flood
Elevation shown on the FIRM.

In addition to the Cowskin Creek flood storage, the two
lakes are designed to reduce the peak rate of discharge for the
100-year storm on the combined drainage area of Cedar Downs
Estates, Sunridge Addition and Teal Brook Estates from 223 cubic
feet per second (cfs) to 152 cfs and to discharge the outflow
from Lake Number 2 into the oxbow of Cowskin Creek where runoff
from the field is discharged now.

We are still trying to arrange a meeting with Mr. Sam Eberly
to hear his concerns about the changes in the flood plain, and

hopefully to answer those concerns to his satisfaction.

Yours truly,

M. 5. Mitchell
Flood Plan Management & Land Development Specialist—

k 1215 Foreste Wichita, K5.67203
b (316) 265-9812
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030 Grass . 64' R/M

013 Conc. C & G 0.3' Min. Walk Gr.
016 Asph. Pvm't 34" Fc. to Fc. Pvm't

-Q = 1.486 AR2/3 51/2
N .

' ‘We1ghted N “2(14 5 x 0. 030) + 2(2.5 x 0. 013) + 2(2.5 x 0. 016)/65 12 -

"N" = 1. 415/65 12 = 0. 0217

wetted Perlmeter =P = 65.12

_AY‘ea s U :

— Area
. Rh

Q=

= A/

1.

0.

[O 32X 15 , 0.55 x 17 4 (0. 3x17)] x 2 = (2.25 + 4.675 + 5.10) x 2
T2 v : :

24 05 59. ft .

P = 24.05/65.12 = 0.3693; R2/3 = 0.5147

486

00517 X 24.05 x 0.5147 x S1/2

== = 847.67 (5'/?)

Then,

Q
Q

Q:

= 49.42 @ 0.34%
= 50.86 @ 0.36% —=— wW/minimum slopes

52.25 @ 0.38%
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0.030 Grass 64' R/W

llNIl =
"N" = 0.013 Conc. C & G _ 0.3' Min. Walk Gr.
- "N" = 0.016 Asph. Pvm't 34" Fc. to Fc. Pvm't

0= Lgs 2l 172
Weighted "N = 2(14.5 x 0.030) + 2(2.5 x 0.013) + 2(2.5 x 0.016)/65.12 -
— N = 1.415/65.12 = 0.0217
Wetted Perimeter = P = 65.12

Area, "A" = [0:3 X 15, 0.55 x 17 + (0.3 x 17)] x 2 = (2.25 + 4.675 + 5.10) x 2
, > } |

= Area = 24.05 sq.ft.

—=R, = A/P = 24.05/65.12 = 0.3693; R/ = 0.5147

1.486 o
Q= G217 X 24.05 x 0.5147 x S1/2

== Q = 847.67 (5'/2)

Then, Q = 49.42 @ 0.34%
Q = 50.86 @ 0.36% === w/minimum slopes

Q = 52.25 @ 0.38%
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EXHIBIT HO. 1
SOIL LEGEND

NAME

A]bion-Shel]abarger sandy loams, 1 to 4 percent slopes

Albion and Shellabarger sandy loans, 7 to 15 percent slopes

Blanket silt loam, O to 1 percent slopes

Blanket silt Toan, 1 to 3 percent slopes -

Canadian fine sandy loan

Canadian-lialdeck fine sandy loams

Carwile fine sandy loam

Clark-0Ost clay loams, 1 to 4 percent slopes

Clinme silty clay, 3 to 6 percent slopes

Elandco silt loam :

Elandco silt loam, occasionally flodded

Elandco silt loam, frequently flooded

Farnum loam, 0 to 1 percent slopes

Farnum Toam, 1 to 3 percent slopes v
Farnum.-loam, sandy substratum, O to 1 percent slopes
Goessel silty clay, O to 1 percent slopes

Goessel silty clay, 1 to 2 percent slopes

Irwin silty clay loam, 1 to 3 percent slopes

Irwin silty clay loam, 3 to 6 percent slopes .
Irwin silty clay loam, 2 to 6 percent slopes, eroded
Lesho Toam ‘

Lincoln soils ' :

Milan loam, 1 to 3 percent slopes

Milan form, 3 to 6 percent slopes

Milan clay loam, 2 to 6 percent slopes, eroded
Naron fine sandy loam

Owens clay loam, 1 to 3 percent slopes

Owens-Rock outcrop complex, 3 to 10 percent slopes
Pits = ) : o

Plevna fine sandy Toam

Pratt loamy fine sand, undulating

Pratt-Tivoli complex, rolling _

Renfrow silty clay loam, 1 to 3 percent slopes
Renfrow silty clay-1oam, 3 to 6 percent slopes
Renfrow-Owens clay loams, 1 to 4 percent slopes
Rosehill silty clay, 1 to 3 percent slopes
Shellabarger sandy loam, 1 to 3 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes, eroded
Tabler silty clay loam. .

~Tabler-Drunmond conrplex

Urban land-Canadian complex

Urban land-Elandco complex

Urban Tand-Farnum’ complex, 0 to 3 percent slopes
Urban land-Irwin complex, 1 to 3 percent slopes
Urban land-Tabler complex

Vanoss silt loam, O to 1 percent slopes

- Vanoss silt loam, 1 to 3 percent slopes

Vanoss silt loam, 3 to 6 percent slopes

Vanoss silt loam, 3 to 6 percent slopes, eroded
Vernon sandy loam, 1 to 3 percent slopcs

Vernon sandy lo.m, 3 to 6 percent lopes

Haldeck sandy loam :

Waurika silt Toawm




_ (3 pages)
ATTACHMENT D

DRAINAGE CRITERIA
O | | CITY OF WICHITA, KANSAS

RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

- Land Use or " Percent : .~ _Frequency v ,
Surface Characteristics Impervious 2 5 10 100
1. Business: - ) : '
Downtown Areas 95 0.84 0.85 0.87 0.91
Neighborhood Areas 70 0.68 0.69 0.73 0.80
2. PResidential: ‘
Single Family (Soil Group D)
1/8 Acre - 50 0.57 0.61 0.66 0.79
1/4 Acre 38 0.50 0.54 0.62 0.76
1/3 Acre 30 0.46 0.50 0.59 - 0.73
1/2 Acre - 25 0.42 . 0.48 0.56 - 0.72
3/4 Acre 22 0.42 0.46 0.55 0.71
1 Acre 20 0.41 0.45 0.54 0.7
Multi-Family (Soil Group D) : :
~Multi-Unit (detached) 60 0.62 0.66 0.72 0.82
: Multi-Unit (attached) 65 0.64 0.68 0.73 0.83
<::> Apartments 75 0.70 0.73 0.79 - 0.86
Single Family (Soil Group C) ~ v
178 Acre 50 0.55 0.58 0.64 0.73
1/4 Acre 38 0.48 0.51 0.57 0.68
1/3 Acre 30 0.43 0.46 0.53 0.65
1/2 Acre 25 0.40 0.43 0.50 0.63
3/4 Acre 22 0.39 0.42 0.49 0.62
1 Acre 20 0.37 0.40 0.48 0.61
Multi-Family (Soil Group C)
Multi-Unit (detached) 60 0.60 0.63 0.69 0.77
Multi-Unit (attached) 65 0.63 0.66 0.7 0.79
Apartments 75 0.68 0.72 0.77 0.83
Single-Family (Soil Group B)
1/8 Acre 50 0.52 0.54 0.59 0.67
1/4 Acre 38 0.44 - 0.46 0.52 0.61
1/3 Acre 30 0.39 0.4 0.47 0.57
1/2 Acre 25 0.36 0.38 0.44 U.54
3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre 20 0.33 0.35 0.40 0.51
1 Multi-Family (Soil Group B) :
a MuTti-Unit (detached) 60 0.58 0.60 0.65 0.72
<:> Multi-Unit (attached) 65 0.61 0.64 0.68 0.75
Apartments 75 0.67 0.70 0.74 0.80"




Land Use or

<:}Surf’ace Characteristics

O

10.
11,

Single Family (Soil Group A)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group A)
Multi-Unit (detached)
Multi-Unit (attached)
Apartments

Industrial:
- Light Areas
Heavy Areas

Playgrounds:

‘Schools:

-Raiiroad Yard Areas:

Undeveloped Urban Areas:
. - Offsite Flow Analysis
(when land use not defined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:

Roofs:

Urban Lawn Areas (See Note No. 1 below):

Soil Group A
Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Soil Group B
Slope less than 1%
Slope 1% to 4%
Slope more than 4%

| Soil Group C

Slope less than 1%
Slope 1% to 4%
Slope more than 4%

Percént

Impervious

50
38
30
25
22
20

60
65
75

70
80
15
40
30

45

99
00
96

S0

00
00
00

- 00
00 .
00

00
00
00

Frequency
Z 5 10 100
0.47 0.50 0.54 0.60
0.39 0.41 0.45 0.52
0.33 0.35 0.39 0.47
0.30 0.3 0.35 0.44
0.28 0.29 . 0.33 0.42
0.26 0.28 0.32 0.40
0.55 0.57 0.61 0.67
0.58 0.60 0.64 0.70
0.65 0.68. 0.72 0.77
0.68 0.69 0.73 0.80
1 0.74 - 0.76 0.79 0.84
0.33 0.35 0.42 0.55 -
0.49  0.51 0.56 0.66
0.43 0.45 0.50 0.62
0.52 0.54 0.59 0.68
0.87 0.88 . 0.90 . 0.93
0.24 0.26 0.33 0.48
0.87  0.87 0.88 0.89
0.80 0.85 0.90 0.93
0.08 10.09 0.13 0.23
0.12 0.13 0.17 0.27
0.16 0.17 0.21 0.31
0.16 0.18 0.24 0.37
0.20 0.22 0.28 . 0.41
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.26 0.29 0.37 0.53
0.28 0.31 0.39 0.55




: - Land Use or ‘ | Percent Frequency
surface Characteristics Impervious Z 3 10 100
Soil Group D
Slope less than 1% - 00 0.28 0.33 0.43 _ 0.63
Slope 1% to 4% . 00 ’ 0.30 - 0.35 0.45 -0.65
Slope more than 4% 00 0.32 0.37 0.47 0.67

Note No. 1: Coefficients shown in the above table are for pervious open space
areas with thick turf which includes pervious areas in parks and cemeteries.
Coefficients shown above must be increased 0.02 for wuse with agricultural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. Group A soils are well-drained, coarse textured
sands with high infiltration rates. Group B soils are moderately well-drained,
moderately coarse textured soils with moderate infiltration rates. Group C
soils are moderately poor-drained, moderately fine textured soils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very slow infiltration rates. -

GENERAL NOTE: These Rational Formula Coefficients may not be valid for basins
320 acres or larger.




April 15, 1986

~ ATTACHMENT A
DRAINAGE CRITERIA MANUAL

CITY OF WICHITA, KANSAS
RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, - KANSAS
The following tabulation,contains rainfall intensity in inches

per hour as derived from ESSA Weather Bureau Technical Paper
40 Modified to NWS Hydro-35, 1977 During First Hour

DURATION ' RETURN PERIODS OF : ‘

IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
5 4.18 5.57 6.53 7.4 8.52 9.48 10.32
6 3.99 5.32 6.25 7.09 8.16 9.09 9.89
7 3.81 5.09 - 5.99 6.81 7.84 8.74 9.50
8 3.66 4.89 5.75 6.55 7.55 8.42 9.15
9 3.52 4.70 5.54 6.31 7.28 8.13 8.83
10 3.39 4,52 5.34 6.09 7.04 7.86- 8.54
11 3.27 4.36 5.16 5.89 6.81 7.61 8.27
12 3.18 4.21 - 4,99 5.71 6.60 7.38 8.02
13 , 3.05 4.08 4.84 5.53 6.41 7.17 7.79
14 2.96 3.95 4,69 5.37 6.23 6.97 7.57
15 2.87 3.83 4,56 5.22 6.06 6.78 7.37
16 2.78 3.72 4,43 5.08 5.90 6.60 7.18
17 2.71 3.61 4.31: 4,95 5.75 6.44 7.00
18 2.63 3.51 4,20 4,83 - 5.61 6.29 6.84
19 2.56 3.42 4.10 4.71 5.47 6.14 6.68
20 2.50 3.33 4.00 4,60 5.35 6.00 - 6.53
21 2,44 3.25 3.90 4,50 5.23 5.87 6.39
22 2.38 3.17 3.81 4.40 5.12 - 5.75 6.26
23 2.32 3.10 3.73 4,31 5.01 5.63 6.13
24 2,27 3.03 - 3.65 4,22 4.91 - .5.52 6.01
25 2.22 2.96 3.57 4.13 4,81 5.41 5.90
26 2.20 2.90 3.50 4.05 4.72 5.31 5.79
27 2.16 2.84 3.43 - 3.98 4,63 5.21 5.69
28 2.14 2.78 3.37 3.90 4.55 5.12 5.59
29 2.1 2.72 3.30 3.83 4.47 5.03 5.49
30 2.08 2.67 3.24 3.76 4.39 - 4.94 5.40
31 2.05 2.62 3.19 3.70 4,32 4,86 5.32
32 2.02 2.57 3.10 3.63 4,25 4.79 5.22
33 1.99 2.52 3.05 3.57 . 4.18 4.1 5.14
34 1.96 2.48 3.01 3.51 4.1 4,63 5.07
35 1.93 2.44 - 2.98 3.46 4,05 4.56 5.00
36 1.91 2.39 2.93 3.41 3.99 - 4.50 4.93
37 1.89 - 2.35 . 2.88 3.36 3.93 4.43 4.86
38 1.87 2.32 2.84 3.31 3.87 4.37 4.79
39 1.85 2.28 2.80 3.26 3.82 4,31 4.73
40 1.83 2.24 2.76 3.22 3.76 4,25 4.66
41 1.81 2.2] 2.72 - 3.17 3.7 4.19 4,60
42 - 1.79 2.18 2.68 3.13 - 3.66 4.13 4.54
43 1.77 . 2.14 2.64 3.09 3.61 4,08 4.49
44 1.75 2.1 2.61 3.05 3.57 4.03 4,43
45 1.73 2.08 2.57 3.01 3.52 -3.98 4.38




ATTACHMENT E .
DRAINAGE CRITERIA

CITY OF WICHITA, KANSAS

- AVERAGE OVERLAND FLOW VELOCITY FOR USE WITH URBANIZED AREAS

v VELOCITY IN FEET/SECOND FOR SLOPES IN PERCENT SHOWN

Surface Type - 0.1 Jo.2 ]o.3 ]o.4 |o.5 (0.6 Jo.7 Jo.8 [o0.9 [1.0 |2.0 |3.0 4.0 5.0 |6.0 }7.0 |8,0 |9.0 |10.0 | 20.0
!

Forest with Heavy Ground
Litter or Meadow 0.03 |0.04 | 0.06 | 0.07 | 0,08 { 0.09 [ 0.10| 0.1l 0.12}0.13 10.16 } 0.2] 0.28|0.3310.39 ] 0.46 | 0.53| 0.60 | 0,72 | 1.10
Fallow or Minimum Tillage v
Cultlvation 0.06 {0.08 |0.10|0.12]0.13{0.14]0.16|0.17[0.18]0.19}0.2910.40{ 0.5/ 10.66 | 0.78 | 0.91 | 1.05 ] 1.20 | 1.44 | 2.10
Short Grass Pasture . v , .
or Lawns 0.09 |0.13|0.15 | 0.18]0.20 [ 0.21 | 0.23 [ 0.25 | 0.26 { 0.28 [ 0.45 | 0.60 | 0.77 [ 0.96 | 1.7 | 1.33|1.50 | 1.68 {1.98 | 3.20
Almost Bere Ground 0.16 |0.22 10.28 |0.31 ] 0.35 | 0.38) 0.41 | 0.44 | 0.46.]0.49 { 0,70 | 0.85( 1.05 | 1.26 } 1,50 } 1,75 | 2,03} 2.32 N.wo A.ao
Grassed Waterway 0.35 | 0.48 | 0.58 | 0.67 | 0.77 | 0.84 | 0,91 [0.98] 1.05| 1.12 | 1,54 | 1.82 2.10 | 2.38 | 2.78 | 3.20 [ 3.66 | 4.14 [ 4.56 | 7.00
Paved Areas (Sheet Flow) or , v .
Shallow Gutter Flow . 0.44 |0.62 10.77 10,91 | 1,05t 12} 1.19}1.26 | 1.33]|1.40|2.00} 2,55 3.20 | 3.83 | 4.41 {5.04 | 5.70 [ 6.00 | 6.20 9.00




Equation solved by nomograph: ' l—ds n€
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The initially assumed value _
of i ond the nomogroph : - Example: ONE INCH is'25.4mm

value of t must be checked:
ogainst the applicable
intensity-duration-frequency
curve by trial and error.

FI1G. 3-5

L= 400 ft ONE FOOT is 0.3048m
0 o .

n 0.015

i = 5.5in./hr.
So= 0.01

t = 5.5 min.

Nomogroph for determining time of concentration for overland flow,
Kinemotic Wave Formulation. (Affer Ragan.)

3-11




.=o:~==wu=8 J0 awi) GuulwIalap J0j UCIIRINWIO) AABM INIBWAULY | 1HVHI

-09
~ 000l
L Ot 008 - .
‘ : 009 - 100
- 0¢ 00V - 1
ST~ 00¢ 1. 200 -
.lON \\ // ’
-~ 0 \\\ ///OON. c004]
[ o . A 00 - 9000
90 L 00l | S
- 80 —or 081 o . 900+ 8000 -
- _ W.\w O@” /// woon \\\\\
' \,\\_.l oY - //I \\_O.j -—
i 9 0g€ )
- 2 \\ - = E
. (oY
\\ IV m 1 NOJ
e - = ]
I~ V2 pd [
= »V\\ - m - O_l. . nOl
S - v0-
i = (L)1 — _
L 9 L 2 m S 90 -
- 8 (NN} = ,
C 01 5] u
_ ) : = ,
("H/NI) NIN 2232} :aNid z
_ WH/NI G=1 ‘14 001=1 'r'0=u ‘100=S :NIAID . (NIW)
nomv.o_ 5
:3dWVX3 g £60=4
90 90

O

16




L o2

V='Lan g05 ‘SXO.S'? T0.67

T'

=

—

o

o

(7]
TURNING LINE

EXAMPLE N

GIVEN . ' L’
S= 002 v . ’

S4= 0.015

T=6FT

n =0.0I6

FIND

Vn =032 FT/S
V=195 F1/S

CHART - 2. Velocity in triangular gﬁttgr sections.
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EXAMPLE:

SO.S T2.67

GIVEN:

" Nn=0.016,
$=0.04 ;

S4=003
T=6 FT

FIND: -

-— -

1) For V-Shape, use the nomograph with

Q =2.4 FT¥s
Qn=0038 FTYS

T(FT)
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Sx=SxSx2 /(S +Sx2)

2) To determinedischarge in _guiter with
{composite cross slopes, find Qs using
Then, use CHART 4 to

The total discharge is

Q=Qg/(1-Eo), ond Qw=Q-Qs-

TS and Sx.
find Eo.
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'CHART 3. Flow in triangular guiter sections.
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FOR COMPOSITE CROSS SLOPES, USE S, FOR S, .
. Sg =Sy +SwEo | Sw:Q/W

S

n 0.001
- 0.0l

- _.--foDl
[

-0.02

o.1

EXAMPLE:

GIVEN: n=0016; S$=0.0I
$x=0.02

FIND: Ly=34 FT

CHART 9. Curb-opening and slotted drain inlet length
for total interception.
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. CHART 12. Depressed curb~opening inlet capacity in sump locations.
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Figure 21. Curb?opening inlets.
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Nomograoph for computing iequired size of circular drain,
flowing full - n=0.012 OR 0.013
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