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Willowood Estates Addition is single lot development encompassing
approximately 36 acres in Southeast Wichita, Kansas. It is divided into 193
mobile home lots with private streets and storm water drainage systems. ltis a
replat of the original plat known as Emery Park Addition platted in 1988. Two
specific references have been used to justify concepts stated in this report. The
first is the original drainage plan conceived for Emery Park Addition called,
Drainage Plan and Supporting Calculations for Emery Park Addition to Wichita
Sedgwick County, Kansas, dated July 15, 1988, referred hereafter as Ref. 1.
Another reference, Project No. 87-M-6150(001) MacArthur Road (Arkansas
River to Hydraulic), hereafter referred to as Ref. 2, has also been used to
determine existing drainage patterns. The computations and supporting data for
the drainage plan of Willowood Estates Addition are presented herein.

Hydrology

The Rational Method has been used for hydrologic analysis of all detention
systems and storm sewer systems that serve the residential streets and yards.
The analysis made is based on the available site data which includes the
following: 1” = 100’ topographic map with 2’ contours of the site and adjacent
areas; Sedgwick County Soil Survey Map; Emery Park Addition drainage plan
dated July 15, 1988; Camelot Addition Plat; MacArthur Road plans. No lots in
this plat lie within an area defined as Floodplain by FEMA's Floodway Map.

The development has been divided into 5 drainage areas as shown in the
enclosed drainage plan. Basins A, B and E will drain to a detention pond on the
East side of the property via street flow and concrete flumes. Basins C will drain
the to West to the existing Willowood Mobile Home Park (Camelot Addition).
The runoff from basin C will be detained in an existing detention pond within the
Camelot Addition development.

Ref. 2 indicates that 6.6 acres of runoff is intercepted by MacArthur Road storm
sewers. Basin D is 6.6 acres and will drain to the MacArthur Road storm sewer
via sump inlets and storm sewer at the entrance on MacArthur.




Pond Analysis

The detention pond has been sized using methods found in Ref. 1. The
difference between the 100 year pre-developed peak flowrate and the 100 year
post-developed peak flowrate is required to be detained. However, the designed
detention pond is detaining the difference between the 100 year post developed
peak flowrate and the maximum flowrate through a 15" pipe with 2 feet of head
on the inlet side.

Inlet Design
Since private streets will serve the entire plat, a maximum curb-depth flow is not

applicable. For each inlet connected to city storm sewers, street flooding and
inlet capacity has been checked for the minor storm. It has been assumed 1/4
in./ft. street cross-slopes, City of Wichita 3-5/8” roll curb and gutter and Type 1A
street inlets will be used throughout.

Pipe Design

Hydraulic computations for the pipe system were performed using Manning’s
equation. All pipes were assumed to be reinforced concrete with a Manning’s “n”
factor of 0.013. The optimum hydraulic grade line is at least one foot below the
top of curb elevations for the minor storm in all cases. However, to match
existing storm sewer systems in conjunction with the new storm sewer, as little
as 1/2 foot of freeboard may be present below top of curb during 2 year storms.

To simplify analysis the following assumptions were made:

1. The time of concentration is identical for both pipe flow and street flow
for both major and minor storm; a conservative estimate since pipe
velocities generally exceed gutter velocities.

Channel Design

Two concrete flumes and one grass lined vee channel have been utilized to
convey concentrated flow to a desired location. All flumes and ditches have
been sized using Manning’s equation and a flowrates generated from a 100 year
storm.

Design Aids
This section includes material used to assist in designing the drainage system.

A 17=100' scale drainage plan map is enclosed in the pocket.




—

@

" WILLOWOOD ESTATES ADDITION

PROFESSIONAL REV'SED HYDROLOGY
ComsurraNTs 12/6/96
BASIN # JAREA (ac) c2 C100 tc i2 (in/hr) | i100 (in/hr) | Q2 (cfs) Q100 (cfs)
A 5.15 0.57 0.67 15 3.83 7.37 11.24 25.43
B 11.60 0.57 0.67 15 3.83 7.37 25.32 57.28
C 7.90 0.57 0.67 15 3.83 7.37 17.25 39.01
D (E) 2.82 0.57 0.67 15 3.83 7.37 6.16 13.92
D (W) 3.83 0.57 0.67 15 3.83 7.37 8.36 18.91
E 3.65 0.70 0.80 15 3.83 7.37 9.79 21.62
Total Area= 34.95 Acres Total Q2= 78.12 cfs
Total Q100= 176.08 cfs

Note : Runoff coefficient based on class B soils and 1/8 acre lots.

Hydrology
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Date: 12-06-1996
Time: 12:43:22
Input File: WW.STM

} WILLOWOOD ESTATES ADDITION
FILE 0:\1996\96329\WW.STM
PDM 12/5/96
Storm Frequency =  2-Year
} * ok ok HYDROLOGY™* * *
]xxx uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu *k ************************** o g e e e ek ke e e e e de X de KX o e % & kK ke Kk o s s & e e e e e de e e de e de e ok
Tributary Area Hydrology Summation Conduit Data
ek e e e R de e e e ke e e ok sk e e e ek A e e ke e e e ek e ke dede kel e SRR ************************** e e e e e 2k i e e v e ok e ok e ke o e ok e o ke e e ok o e e e e e e P e TR TARR
Node to C Area Slope Length TC(O) I1¢0) QCO) TC 1 Q Sum Q Size Velocity Length TT  TT+TC
Node (Ac) (%) (Ft) (Min) (In/Hr) (CFS) (Min) (In/Hr) (CFS) (CFS) (Ft/Sec) (Ft) (Min) (Min)
e e e e de e e e e e de e o ke e de e e e e ke ok e e ke e ek de ket e e e SRR R ************************** e e e P e d 5 % % 5 Ak e e e e Sk de e e de e ek ok e de e dede ok KR RORRRFCRTRTR
2 1 .00 .00 00 .0 15.00 3.83 .00 15.35 3.79 .00 14.55 18" 8.23 40.00 .08 15.43
:J 3 2 .00 .00 .00 .0 15.00 3.83 8.10 15.23 3.80 8.05 14.55 18n 8.23 60.00 .12 15.35
4 3 .00 00 00 .0 15.00 3.83 6.50 15.00 3.83 6.50 6.50 18% 3.68 50.00 .23 15.23
:}Wrwx nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ************************** e e e 3k e v e T 9 e 5 0 A A K R e e e de dede e e dede e ke e dede iR IR R *w*




WILLOWOOD ESTATES ADDITION
FILE 0:\1996\96329\WW.STM
PDM 12/5/96

Date: 12-06-1996
Time: 12:43:22
Input File: WW.STM

Storm Frequency = 2-Year
* ok K HYDRAULICS™* * *

Node Hyd-Slope Friction Bend Transition Manhole Deflection Junction Total Hyd-Gl Desired Diff.

(Ft/Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) Elevation Elevation (Ft)
1 .00000 0000 .0000 .0000 .0000 .0000 .0000 .0000 79.1500 82.7000 3.55
2 .01917 7669 .0000 .0000 .0526 L0164 .0960 .9320 80.0820 82.5000 2.42
3 01917 1.1504 .0000 .0842 .0000 .0457 1.7444 3.0247 83.1066 83.8000 .69
4 .00383 1915 .0000 .0000 .0000 .0000 .0000 .1915 83.2981 83.8000 .50
nu-uu--a-nnnn-nnn-xunu-nnnu-nuununuunununun-n----xunnnun-nnuunnn-uxunnnnu-u--unannnun-unuunun-uxu-nuxunuu-nuaaunnk* & e e e ek ok ke
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SYMBOL

HYDROLOGIC
GROUP

Aa
Ab
Ba
Bb
Ca
Cb
Cc
Cd
Ce
Ea
Eb
Ec
Fa
Fb
Fc
Ga

B
B
C
c
B
B
D
B
c
B
B
B
B
B
B
D
D
D
D
D
c
A
B

B
B
B
D
D
D
A
A
D
D
D
D
B
B
B
DA,
D
B
B
B
D
D
B
B
B
B
D
D
c
D

EXHIBIT HO. 1
SOIL LEGERD

NAME

A]bion—She]]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 loan, 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
Clime silty clay, 3 to 6 percent slopes
Elandco silt Toam

Elandco silt loam, occasionally flooded
Elandco silt loam, frequently flooded

Farnum loam, 0 to 1 percent slopes

Farnum loam, 1 to 3 percent slopes

Farnun 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

Plevna fine sandy loan

Pratt loamy fine sand, undulating

Pratt-Tivoli conipliex, rolling

Renfrow silty clay loam, 1 to 3 percent slopes
Renfrow silty clay loam, 3 to 6 percent slopes
Renfrow-0Owens clay 1oams, 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 complex

Urban land-Canadian complex

Urban land-Elandco complex

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

Vanoss silt loam, 0 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 slopes

Vernon sandy lo.m, 3 to 6 percent lopes
Waldeck sandy 10ai

Waurika silt Yoo



ATTACHHENT D

DRAINAGE CRITERIA

\\_/

CITY OF WICHITA, KANSAS

RECC!I-ENDED RUKOFF CCEFFICIENTS FOR RATIOHAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

Land Use or ' Percent Frequenc

(3 pages)

Y
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
n 2. Residential:
J Single Family (Soil Group D) \
1/5 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
a} 1/2 Acre 3 25 0.42 0.48 0.56 0.72
3/4 Acre ‘ 22 0.42 0.46 0.55 0.7
= 1 Acre 20 0.41 0.45 0.54 0.71
r} Multi-Family (Soil Group D)
- Multi-Unit (detacned) 60 0.62 0.66 0.72 0.82
r Multi-Unit (attached) 65 0.64 0.68 0.73 0.83
i~ Apartments 75 0.70 0.73 0.79 0.86
=, Single Family (Soil Group C)
7} 1/2 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
J 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
uJ Multi-Family (Soil Group C)
Multi-Unit (detacned) 60 . 0.60 0.63 - 0.69 0.77
» Multi-Unit (attached) 65 0.63 0.66 0.71 0.79
Lj Apartiients 75 0.68 0.72 0.77 0.83
m Single-Fanily (Soil Group B)
- 1/8 Acre = 50 0.52 0.54 0.59 0.67
LJ 1/4 Acre 38 0.44 0.46 0.52 0.61
1/3 Acre 30 0.39 0.41 0.47 0.57
o 1/2 Acre 25 0.36 0.38 0.44 0.54
Lj 3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre 20 0.33 0.35 0.40 0.51
fﬁ Multi-Fz:i1v (Snil firoun B)
U Multi-Unit (detached) 60 0.58 0.60 0.65 0.72
S Multi-Unit (attached) 65 0.61 0.64 0.68 0.75
Apartuments 75 0.67 0.70 0.74 0.80
)
o

i

C
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] Land Use or ' Percent - ‘ Frequency
L( ) Surface Chiaracteristics mpervious Z 3 Y 100
l ~
LJ Single Family (Soil Group A) _ ~
‘ 1/8 Acre 50 0.47 0.50 0.54 0.60
" 1/4 Acre 38 0.39 L 0.41 0.45 0.52
‘ 1/3 Acre 30 0.33 0.35 0.39 0.47
L} 1/2 Acre 25 0.30 0. 31 0.35 0.44
3/4 Acre 22 0.28 0.29 0.33 0.42
. 1 Acre 20 0.26 0.28 0.32 0.40
LJ Hulti-Family (Soil Group A)
" Multi-Unit (detached) 60 0.55 0.57 0.61 0.67
] Multi-Unit (attached) 65 0.58 0.60 0.64 0.70
Apartments v 75 .0.65 0.68 0,72 0.77
3. Industrial:
. Light Areas 70 0.68 0.69 0.73 0.80
Heavy Areas 80 0.74 0.76 0.79 0.4
4. Playgrounds: 15 0.33  0.35 0.42 0.55
5. Schools: 40 0.49 0.51 0.56 0.66
" 6. Railroad Yard Areas: 30 0.43 0.45 0.50 0.62

7. Undeve]oped Urban Areas:

Offsite Flow Analysis 45 0.52  0.54 0.59 0.68
(when land use not defingd)

TR EC R ST RO R OO L

8. Streets:
Paved 99 0.87 0.88 0.90 0.93
Gravel 00 0.24 0.26 0.33 0.48
9. Drive, Parking Lots and Walks: 96 0.87 0.87 0.88 0.89
10. Roofs: 90 0.80 0.85 0.90 0.93
11. Urban Lawn Areas (See Note No. 1 below):
= Soil Group A ‘ ;
Ol STope Tess than 1% 00 0.08 0.09 0.13 0.23
LJ Slope 1% to 4% 00 , 0.12 0.13 0.17 0.27
5! Slope more than 4% - 00 0.16 0.17 0.21 0.31
ij Soil Group B
Slope less than 1% - 00 - 0.16 0.18 0.24 0.37.
gg Slope 1% to 4% 00 0.20 0.22 0.28 0.41
ij Slope more than 4% 00 0.24 0.26 0.32 0.45
L Soil Group C .
& STopa Tess than 1% 00 - 0.24 0.27 0.35 0.51
L} Slope 1% to &% 00 0.26 0.29 u.37 0.53
T Slope more than 4% 00 0.28 0.31 0.39 0.55
gnﬂ
L

3



-3-
Ej Land Use or Percent Frequency
Surface Characteristics Impervious Z 2 10 10U
E] : Soil Group D ‘
STope less than 1% 00 0.28 0.33 0.43 0.63
Slope 1% to 4% ou 0.30 ,0.35 0.45 0.65
U 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
{j areas with thick turf which includes pervious areas in parks and cemeteries.
Coefficients shown above must be increased 0.02 for use with agricultural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
r 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 noderate infiltration rates. Group C
Et} 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
Fﬁ 320 acres or larger.




ATTACHMENT A
DRAINAGE CRITEKIA 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

B SN R N S SR S N
m .

DURATION RETURN PERIODS OF _
f? IN MINUTES 1-YR 2-YR 5-YR 10-YR  25-YR 50-YR
- 5 4.18 5.57 6.53 7.4 8.52 9.48
” 6 3.99 5.32 6.25 7.09 8.16 9.09
| 7 3.81 5.09 5.99 6.81 7.84 8.74
8 3.66 4,89 5.75 6.55 7.55 8.42
. 9 3.52 4,70 5.54 6.31 7.28 8.13
E] 10 3.39 4.52 5.34 6.09 7.04 7.86
. 1 3.27 4,36 5.16 5.89 6.81 7.61
12 3.18 4.2] 4.99 5.71 6.60 7.38
" 13 3.05 4.08 4.84 5.53 6.41 7.17
t 14 2.96 3.95 4.69 5.37 6.23 6.97
15 2.87 3.83 4,56 - 5.22 6.06 6.78
o 16 2.78 3.72 4.43 5,08 5.90 6.60
| {; : 17 2.7 3.61 4.3] 4.95 5.75 6.44
L 18 2.63 3.51 4.20 4.83 5.61 6.29
19 2.56 3.42 4.10 4.71 5.47 6.14
M 20 2.50 3.33. 4.00 4,60 5.35 6.00
U 21 2.44 3.25 3.90 4.50 5,23 5.87
22 2.38 3.17 3.81 4.40 5.12 5,75
# 23 2.32 3.10 3.73 4.31 5.01 5.63
L] 24 2,27 3.03 3.65 4.22 4,91 5.52
25 2.22 2.96 3.57 4.13 4,81 5.41
" 26 2.20 2.90 - 3.50 4.05 4.72 5.31
, 27 2.16 2.84 3.43 3.98 4.63 5.21
28 2.14 2.78 3.37 3.90 4,55 5.12
o 29 2.1 2.72 3.30 3.83 4.47 5.03
” 30 2.08 2.67 3.24 3.76 4.39 4.94
i 31 2.05 2.62 3.19 3.70 4.32 4.86
32 2.02 2.57 3.10 3.63 4.25 4.79
o 33 1.99 2.52 3.05 3.57 4.18 4.7
1 34 1.96 2.48 3.01 3.51 4.1 4,63
35 1.93 2.44 2.98 3.46 4.05 4.56
“ 36 1.91 2.39 2.93 3.4 3.99 4.50
L] 37 1.89 2.35 2.88 3.36 3.93 4.43
38 1.87 2.32 2.84 3.31 3.87 4.37
39 1.85 2.28 2.80 3.26 3.82 4.31
g 40 1.83 2.24 2.76 3.22 3.76 4,25
L} 41 1.81 2.21 2.72 3.17 3.7 4.19
g 42 1.79 2.18 2.68 3.13 3.66 4.13
R 43 1.77 2.14 2.64 . 3.09 3.61 4.08
44 1.75 2.11 2.61 3.05 3.57 4.03
45 1.73 2.08 2.57 3.01 3.52 3.98

April 15, 1986
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ATTACHMENT A CONTINUED

Page 2
DURATICHN RETURM PERIODS OF
IN MINUTES 1-YR -YR 5-YR 10-YR 25-YR 50-YR 100-YR
46 1.70 2.05 2.54 2.97 3.48 3.93 4,33
47 1.67 2.02 2.50 2.93 3.44 3.88 4,28
48 1.66 2.00 2.47 2.90 3.35 3.84 4,23
49 1.64 1.97 2.44 2.86 3.35 3.7Y 4.18
50 1.61 1.95 2.41 2.83 3.32 3.75 4.13
51 1.59 1.92 2.38 2.79 3.28 3.71 4.09
52 1.56 1.89 2.35 2.76 3.24 3.67 4,05
53 1.54 1.86 2.33 2.73 3.20 3.63 4.00
54 1.52 1.84 2.30 - 2.70 3.17 3.59 3.96
55 1.50 1.81 2.27 2.67 3.14 3.55 3.92
56 1.47 - 1.79 2.25° 2.64 3.10 3.51 3.88
57 1.45 1.76 2.22 2.61 3.07 3.48 3.84
58 1.43 1.74 2.20 2.59 3.04 3.44 3.81
-59 1.42 1.72 2.18 2.56 3.01 3.41 3.77
60 1.40 1.69 2.15 2.53 - 2.98 3.37 3.73
61 1.38 1.67 2.13 2.51 2.95 3.34 3.70
62 1.36 1.65 2.11 2.48 2.92 3.31 3.67
63 1.34 1.63 2.09 2.46 2.89 3.28 3.63
64 1.33 1.61 2.07 2.44 2.86 3.25 3.60
65 1.31 1.59 2.05 2.41 2.84 3.22 3.57
66 1.30 1.57 2.03 2.39. 2.81 3.19 3.54
67 1.28 1.56 2.01 2.37 2.79 3.16 3.51
68 1.26 1.54 1.99 2.35 2.76 3.13 3.48
69 1.25 1.52 1.97 2.33 2.74 3.10 3.45
70 1.24 1.50 1.95 2.31 2. 3.08 3.42
A 1.22 1.49 ©1.93 2.28 2.69 3.05 3.39
72 ' 1.21 1.47 1.92 2.26 2.67 3.02 3.36
73 1.20 1.46 1.90 2.25 2.64 3.00 3.34
74 1.18 1.44 1.88 - 2.23 2.63 2.98 3.31
75 1.17 1.43 1.86 2.21 2.61 2.95 3.29
76 ° 1.16 1.41 1.85 2.19 2.58 2.93 3.26
77 1.15 1.40 1.83 2.17 2.55 2.90 3.24
8 1.13 1.38 1.82 2.15 2.53 2.88 3.22
79 1.12 1.37 1.80 2.14 2.50 2.86 3.19
80 1.11 1.36 1.79 2.12 2.48 2.84 3.16
81 1.10 1.34 1.77 2.10 2.46 2.82 3.13
82 ' 1.09 1.33 1.76 2.08 2.43 2.79 3.10
83 - 1.08 1.32 1.74 2.06 2.41 2.76 3.07
84 1.07 1.31 1.73 2.04 2.39 2.74 3.04
85 1.06 1.30 1.72 2.0z 2.37 2.1 3.01
86 1.05 1.28 1.70 - 2.00 2.34 2.69 2.99
87 1.04 1.27 1.69 1.99 2.32 2.60 2.96
88 1.03 1.26 1.68 1.97 2.30 2.64 2.93
89 1.02 1.25 1.68 1.95 2.28 2.62 2.9
90 1.01 1.24 1.66 1.93 2.26 2.59 2.88
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ATTACHMENT A CONTINUED

Page 3
DURATION
IN MINUTES 1-YR
91 1.00
92 1.00
93 0.99
94 0.98
95 0.97
96 0.96
97 0.96
98 0.95
99 0.94
100 0.93
101 0.93
102 0.92
103 0.91
104 0.90
105 0.90
106 0.89
107 0.88
108 0.88
109 0.87
110 0.87
11 0.86
112 0.85
113 0.85
114 0.84
115 0.84
- 116 0.83
117 0.82
118 0.82
119 0.81
120 0.81
DURATION
IN HOUKS 1-YR
2 0.81
3 0.59
4 0.47
5 0.40
6 0.35
8 0.28
10 0.23
12 0.20
18 0.15
24 0.12
0014s

RETURN PERIODS OF

2-YR 5-YR 10-YR 25-YR 50-YR
1.23 1.65 1.92 2.24 - 2.57
1.22 1.63 1.90 2,22 2.55
1.21 1.62 1.89 2.20 2.53
1.20 1.61 1.87 2.19 2.51
1.19 1.59 1.85 2.17 2.49
1.18 1.58 1.84 2.15 2.46
1.17 1.57 1.82 2.13 2.44
1.16 1.56 1.81 2.12. 2.42
1.15 1.54 1.80 2.10 2.41
1.14 1.53 1.78 2.08 2.39
1.13 1.52 1.717 2.07 2.39
1.13 1.51 1.75 2.05 2.35
1.12 1.50 1.74 2.04 2.33
1.11 1.49 1.73 2.02 2.31
~ 1.10 1.47 1.72 2.01 2.30
1.09 1.46 1.70 1.99 2,28
1.09 1.45 1.69 1.98 2.26
1.08 1.44 1.68 1.96 2.25
1.07 1.43 1.67 1.95 2.23
1.06 1.42 1.65 1.93 2.21
1.06 1.41 1.64 1.92 2.20
1.05 1.40 1.63 1.91 2.18
1.04 1.39 1.62 1.89 2.17
1.03 1.38 1.61 1.88 2.15
1.03 1.37 - 1.60 1.87 2.14
1.02 - 1.36 1.59 1.86 2.12
1.01 1.36 1.58 1.84 2.1
1.01 1.35 1.57 1.83 2.09
1.00 1.34 1.56 1.82 2.08
0.99 1.33 " 1.55 1.81 2.07
RETURN PERIODS OF
2-YR 5-YR 10-YR 25-YR 50-YR
0.99 1.33 1.55 1.81 2.07
0.72 0.97 1.13 1.32 1.51
0.58 0.78 0.91 1.06 1.21
0.49 0.66 0.77 0.89 1.02
0.42 0.57 0.67 0.78 0.89
0.34 0.46 0.53 .62 0.71
0.29 0.39 0.45 0.52 0.60
0.25 0.33 0.39 U.45 0.52
0.18 0.24 0.28 0.33 0.38
0.15 U.20 u.23 0.27 0.31
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Appendix A—TABLES

Table 1~—Manning roughness coefliclents, n !

Manning's
1. Closed condalits: n range ?
A, CONCretd PIPe..csemaceeomssmmeamsocanmmesommsonansoones 0.011-0.013

B. Corrugated-metal pipse or pi o-arch: .
1. 23§ by 34-In, corrugation rizeted pipe):?
a. Plain or fully coated. ocoemanacacmmansonoenn s 0.024
b. Paved invert (range values are for 25 and 50 percont
of circumference paved):
1) Flow full depth.__.
E2 Flow 0.8 depth. X
3) Flow 0.8 derth ............ . 0.019-0,013
2. 6 by 2-In. corrugation .
C. Vitrified clay pipe...ccoceuncmvconnn
D. Cast-iron pipe, uncoated......
E. 8teel pipe...
¥
a

. Brick...

-

. Monolithic concrete:
1. Wood forms, FoUgN «ocoeomveonnnaemcammanonomsommano 0.015-0.017
2. 'Wood forms, smooth_ 0.012-0.014
3. Bteel fOrmS. ocranmanannesmrouasmaesanansoasmsemmmneos 0.012-0,013

H. Cemented rubble masolry walls:

1. Concrete floor and top - 0.017-0. 032
2. Natursl floor...cccmeee .. 0.019-0.025
I. Laminated treated wood._ lcoocoocmomemmomanonmeonmmes 0.015-0. 017
J. Vitrified clay liner plates - ———- - 0.015
II. Open channels, lined ¢ (stralght alinement): ¢
A. Concrete, with surfaces as indicated:
1. Formed, no finlsh. oo iommoecennranareccannenane- 0.013-0.017
2. Trowel finfsh_ ... - -oecomezamnn 2 0.012-0.014
3. Float Anish. . ceecocucomccaccaeranren . 0.013-0.015
4 Float finish, somo gravel on bottom. .. . 0.016-0.017
5. Gunite, good sectlon. . _cceomuanuosanaan- . 0.016-0. 019

6. Cunlite, wavy section_.......-.-. eevmmmemmaer - 0.018-0,022
B. Concrete, bottom float fufshed, sides as Indicated:
1. Dressed stone in mortar :
2. Random Stone In mortar . .....occeecnaomuccnonmom-o 0.017-0. 020
3. Cement rubble masonry......--
4. Cement rubble masonry, plastered.. -
5. Dry rubble (rIprép).coozccoceconrmenaoooenn- R, 0. 020-0. 030
C. Gravel bottom, sides as indicated:
1. Formed concrete
2. Random stone In mortar.
3. D‘l;y rubble (riprap)...-

0.023-0.033

D. Brick . cceccecliommececmmmacnenmenoe e 0.014-0.017
E. Asphalt
PO L e | DU SERTEEL SIS S EE 0.013
2, ROUGH o eomamacemcnaaas 0.016
F. Wood, planed, clean. ... .oc-cooceuecac-en- 0.011-0,013
G. Concrete-lined excavated rock:
1. (300G 88CtOM e e mnamemem e e e o 0.017-0.020
U 2. Trregular 86etion. . oocovnmcmnmconnrannmoasnans .- 0.022-0.027
1. 0|l>len channels, excavate\\i‘ (straight slinement,t natural
ning): ’
A. Earth, uniform sectlon:
1. Clean, recently com ) N7y DU 0.016-0.018
2. Clean, sfter weathering. .. 0.018-0.020
3. With short gras3, few weedS......--- 0.022-0.027
4. In gravelly soll, uniform section, ¢lean. _...ocoooueeene 0.022-0.025
B. Earth, fairly uniform section:
1. No vegetatlon. . .ccocoonmusmcmenmanoanmnmansmoneoos 0.022-0.025

2. Grass, some weeds
3. Dense weeds or &

4. Bides clean, gravel bot 0. 3

5. Bides clean, cobble bottom. .. coveuuancncoceoomannnos 0.030-C. 040
C. Dragline excavated or dredged:

1. No vegetation. ..-cooo-eemcomrmmmecesmmsmososnmanmoos 0. 028-0.033

2, Light brush on banks. . .cceceomemmeronmmosnnomees 0.035-0. 050
D. Rock:

1. Based on design sectlon. .. .coooearaenmmanoomanoes 0.0356

2. Based on actual mean section:

a. Smooth and uniform. .. 0. 035-0. 040

b, Jagged and frregular. ....ocoooooozooooe- _. 0.040-0.045
E. Channels not maintained, weeds and brush uncut:
1. Dense weeds, high as flow depth 0.08-0.12

2. Clesn bottom, brush on sides_ ... R o 0.05-0.08
3. Clean bottom, brush on sides, highest stage of flow... 0. 07-0.11
4. Dense brush, hlgh [L17:7:C SRR SPETEERSRES 0.10-0.14

1Vv. Highway channelsand swales with matntained vegetation ¢°

A.

(values shown are for velocities of 2 and 8 {.p.8.):

b. Length 4to 8 lnches.-............-_..-..-....-..'..
2. Good stand, any grass: :

a. Length sbout 12 Inches . .oemeemocovemamomceonas
b, Length about 24 Inches. . .oococoocmmamaanmocaaco-
3. Falr stand, any grass:

a. Length about 12 inches. . eeocvevmmnnnmanceceenns

b. Length about 24 Inches. .. coeemeoronureamacmoenme-

V. Sireetand expressway gutlers:

A.
B.

c.

D.

E.

Concrete gutter, troweled finfsh. .. ccoeeomacncmoomnnns
Asphalt pavement:
1. Smooth texture. .
2. Rough texturo. . ..cceocerovocnnas
Concrote gutter with asphalt pavemen
1. Bmooth
2, Rough
Concrete pavement:
1. Float finfsh._ .. cooromeocmmamammemaammmmmeenmnmmnoeen
2. Broom fnish. .o ceeoooiraeccconinamtaoneenn -
For gutters with smsll slope, where sediment may accu-
mulate, increase above valuesof n by o ceeamccreenn

t:

V1. Natural siream channels:*

C.

A. Minor streams * (surface width at flood stage less than 100

t.):
1. Falrly regular scctlon:
. Some grass and weeds, littlo or no brush.ceoaeeacoo
" Dense growth of weeds depth of flow materially
eater than weed holghl
ome weeds, light brus
" Some weeds, heavy brush on banks
Some weods, dense willows on banks. ..
For trees within channel, with branches
at high stage, Increase all above values by..._-
9. Trregular scctions, with ools, slight channel meander;
increase values glven In 1a-e sbout. o.ocoevuooea-on
1. Mountain streams, no vegetation in chanpel, banks
usually steer, trees and brush slong banf(s sub-
merged at high stage:
a. Bottom of gravel, cobbles, and few boulders
b. Bottom of cobbles, with large boulders. . ccecuan-e-
Flood plains (adjacent to natural streams):
1. Pasture, no brush:

®

m~oap o

gh g
2. Cultlvated arcas:
8. NO CrOD. ewareanenemancenanommcsmaumnoomasomanoos
~b. Mature row crops.

Depth of flow up to 0.7 foot: . Mannlng's
1. Bermudsgrass, Kentucky bluegrass, buffalograss: n range !
a. Mowed to 2 Inches. . oocrccrarcameocnnnnannionnas 0.07-0. 045
b. Length 4-8 fnches. . oo comeommamomconanannnoeooons 0. 09-0.05
2. Good stand, any grass:
a. Length about 12 inches. .ocooocceenraneonaemnnn- 0.18-0.00
b. Length about 24 Inches__oeoocomcrovunamcmcoaenn-- 0.30-0.15
3. Falr stand, any grass:
a. Length about 12 Inches. . . ooueomcmcucmmancocmeoa- 0.14-0.08
b. Len%th about 24 Inches. .o oooemciememeeeeeae 0.25-0.13
. Degth of flow 0.7-1.5 feet; .
1. Bermudagrass, Kentucky bluegrass, buflalograss:
a. Mowe t0 2 inCheS. - cmoeoccmaccmmmmmomenas

c. Mature fleld crops_......- 04-0.
3. Heavy weeds, scattered brush....cocowomuamvocoononen 0.05-0.07
4. Light brush and trees: ¥

8, WINLOToo oo ocecmmmmmnaemmmmmessomamooomommonee 0.05-0.08

b. SURMDET oo oo ccmemmane-semmeosenmmmamoosss=mn=s 0.06-0.08
5. Medium to dense brush: 1°

T T iy 0.07-0.11

b, SUIMIIOT o a v e e cmmmmmm s mmmmsmmooommensomnns 0.10-0. 16
8. Dense willows, summer, Dot bent ovor by current.... 0.16-0.20
7. Cleared land with tree stumps, 100-150 per acre:

8, NO SPIOULS. cccmmmnmmmomssmemaoommesmmeommsmreos 0. 04-0.05

b. With heavy growth of 8prouts...ooooowosovarones- 0.06-0.08
8. Heavy stand of tjmber, 8 few down trees, little under-

growth: o

a. Flood dopth below branches. . ococoovovooeemonnon 0.10-0.12

b. Flood depth roaches branches. . ..oe-o-esoezszo-s 0.12-0.18
Malor streams (surface width at flood stage more than

100 ft.): Roughness coeffictent is usually less than for

minor streams of similar description on account of less

effective resistance offered by irregular banks or vege-

tatlon on banks. Values of n may be somewhat re-

duced. Follow recommendation in publication cited }

if possible. The value of n for lm-gor streams of most

regular section, with no boulders or brush, may bein the

TANEO O accammmmemsosmmmmosmomananm s snT s 0.028-0. 033
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N.W. Corner, E. 1/2, NW. 1/4 - - ‘
Sec. 15, 1285, RIE of the bth PM. KGE Tronsmission Fower Line =\
Found 1/2° LP. in Thimble ‘ pius 12 kv, S8 A wire (Ovicd) \ :
e . SO Afiy N.E. er, NW.
o i '%( 19 " oo f=75.74 of the 6lh PM. , ' ’ 50" . “ ; T ‘ ,
- e e e SHS _Q. MLACARTUR ROAD ¥ Out=l50l LSy gt oys : 48" WS Found 1/2° IP. in Thimble . | ‘ o .‘ ” ‘
_ 55 W%T Pp% M- _ NI O0OFE 9120995, 0/ § h=7705 . / , o |10 Utility Eosement—~a . | N
— awdbe | o e - . | | | | ,
ST s Rkl ConXon e ~, | 646" Storage—"|
""" e, iy T S . ' : : . ,BU//(/IhQ (I'yp ) ! é
| - -t . | » : . | 5." rﬁ/n.
GEMERAL 3 5 1480 §l 24580" o 4
, S Unit Unit
100 SPACES @ 50°-55'x100’ / | i S
93 SPACES @ 55'-60'x100’ | _,
193 TOTAL SPACES - i
{ & TN Q
TOTAL AREA = 35.9 ACRESE RN A
DENSITY = 5.35 UNITS/ACRE . Q . Q
UNPLATTED | . - b
® = IRON SET SF-6 3 » LI I B
3 : e | j e :
‘ P @ : Poyrt )
BM. - CITY OF WICHTA DISC 31’ WEST AND 31* SOUTH Yard Light qobs | . gl |
QOF THE INTERSECTION OF THE CENTERUNES OF (he) |° . o B
HYORMAJC AND MACARTUR RGAD. D N N ;
ELEV.=86.273 CITY DATUM S Nod Gt

ELEV.=1273.673 MSL.
 Paved Roodway (5° BIAC)

25 Bk-8k

ot

" 0.2% Unless Otherwise Noled

-1436.06'

BA. - CHS '@ ON E. HEADWALL OF E. ENTRANCE,
APPROX. 418’ EAST AND 60° NORTH OF N.W.
CORNERE 1/2, NM. 1/4, SEC. 15, 128§, RIE

ELEV.=36.54 CITY DATUM
ELEV.=1273.94 MSL.

TYPICAL SITE PLAN -

M - RR. SPKE IN 707 ELW, APPROX. 3
APPROX. 778" EAST AND 115" NORTH OF N.W.
CORMEAE 1/2, NW. 1/4, SEC. 15, T28S, RIE |

ELEV.=83.88 CITY DATUM
ELEV.=1271.28 MS.L.

13688.36°
S0°26'39°E

o SEAE - . SOUTH LINE OF
&l VRIS PIPELINE ESMT" -

(12 MAX)"|  — MATCH EXISTING

I

05%

B4 - RR. SPKE IN POWER POLE, APPROX.
APPROX. 60.5' NORTH OF N.E. CORMER
NW. 1/4, SEC. 15, 1285, RIE
ELEV.=85.5 CITY DATUM
ELEV.=12729 NSL

NO*03°05°W

~LOTS IN BLOCK 3

~ SECTION A-A

GRASS\ LINED VEE DITCH

NO SCALE

CAMELOT }:}DDITION
M
WILLOWOOD MOBILE HOME PARK

LEGEN

0 BASIN IDENTIFHER
AL EISTNG SWS AND IMLET

%""‘ T
SUs PROPOSED SWS AND INLE
DIRECTION OF FLOW

e www - wewwe  MAJOR BASIN BOUNDARY
—————T [yl N VT

¢ WNNESOTA

_SECTION B-B
* CONCRETE FLUME

NO SCALE
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NEW HOPE ADDITION EMERY PARK
: (BOARD OF PARK COMMISSIONERS)

.SF_E. 10»____
- |SE. Comer, NW. 1/4

SW. Comer, E. 1/2, NW. 1/4 Sec. 15, 1285, RIE o o : A
Sec. 15, 1285, RIE of the 6th PM. of the 6th PN. | | SECTION C-C

Found 1/ Rebar | | ‘“@?“* - | CONCRETE FLUME
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