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Country Meadows West Addition is single family residential development West of
Wichita in Sedgwick County, Kansas encompassing approximately 10 acres.
The computations and supporting data for the drainage plan of Country
Meadows West Addition plat are presented herein.

Hydrology |

The Rational Method has been used for hydrologic analysis of all 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; Plans for City of Wichita Project No. 472-82411
(Central Avenue Improvements); Bay Country Addition drainage plan dated April
27, 1987. Detention storage is not required for this plat because ponds in the
Bay Country Addition drainage plan were design for future developments North
of Central Avenue. The computations herein show the estimated drainage area
and major flow is less than that shown on the Bay Country Addition drainage
plan for future development.

Inlet Design
For local street conveyance, curb-deep flow is tolerable for the minor, or 2 year

storm. For each inlet, street flooding and inlet capacity has been checked for the
minor storm. It has been assumed 3/8 in./it. street cross-slopes, City of Wichita
6-5/8” standard curb and gutter and Type 1A street inlets will be used
throughout. Minimum walk grade has been assumed to be 0.41 feet above top
of curb unless otherwise noted. A “cascade effect” has been designed to
provide a drainage release point in the event of system failure.

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. It has been checked to be certain the hydraulic grade line is
approximately one foot below the top of curb elevations for the minor storm. The
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system is designed for the minor storm or 2 year storm, and has major storm
overflow directed to the pond south of Central Avenue in Bay Country Addition.
Coordination with the City of Wichita must be done in regard to the re-design of
proposed storm sewer in Central Avenue so that proper flow line alignments are
maintained to pond outfall in Bay Country Addition.

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.

2. Street conveyance was analyzed using only the street width. Depths
above curb up to the walk grade were used, but the conveyance of
the parking was neglected. In general, the parking area conveyance is

quite small, due to a relatively higher “n” factor.

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

A 1"=100 scale drainage plan map is enclosed in the pocket.
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COUNTRY MEADOWS WEST ADDITION

Enoﬁ:ssmuu HYDRO LOGY
ConsuaTanTs 4/15/96
U’.L“Z'o‘?.é Ve y
BASIN # |AREA (ac) Cc2 C100 tc i2 (infhr) | i100 (in/hr) | Q2 (cfs) [Q100 (cfs)
A* 7.87 0.48 0.68 15 3.83 7.37 14.58 39.76
B* 2.85 0.48 0.68 15 3.83 7.37 5.28 14.40
C# 2.34 0.49 0.72 15 3.83 7.37 4.43 12.52
D* 2.34 0.48 0.68 15 3.83 7.37 4.34 11.82
E+ 413 0.42 0.72 15 3.83 7.37 6.70 22.09
* _ Runoff coefficient based on class C soils and 1/4 acre lots.
# - Weighted runoff coefficient based on class C & D soils on 1/4 acre lots.
+ - Runoff coefficient based on class D soils and 1/2 acre lots.
Total Area= 19.53 Acres Total Q2= 35.32 cfs
Total Q100= 100.58 cfs

Hydrology
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& COUNTRY MEADOWS WEST ADDITION
it PIPE SIZING ESTIMATES
Enameenme . 4/15/96
Consutants
WICHITA, KANSAS
\ZIP COBE / 67202 J
Starting HGL Elev = 50.5 @ Outlet
Begin End Length ‘ Est. Dia Bend Q2 T.C. Elev.{ F.L. Elev. | Min Slope
Node Node (ft) (in) ) (cfs) (ft) (ft) (%)
SR N 103 __ 300} ___ - 24| ____S0|__ 1458 _5434) = 5008 042
S| S 101} __670.0] ___: 30| ____95|___1986 5434 = 4928 _ 024
| R fo1f __ 300 ___: ] I S|___MA3] _5290) 4798 029
UL L) 100] 1400} ___: 36| ____95|_ __3533 _5290) 4777} __0.15
100 99 120.0 36 0 35.33 54.00 47.50 0.12
Pipe Sizing




Date: 04-15-1996
Time: 09:12:57
Input File: cmwa.stm
COUNTRY MEADOWS WEST ADDITION
SUBJECT TO CHANGE IN COORDINATION WITH
CITY OF WICHITA PROJECT NO. 472-82411
SEC 13, T27S, R2W
PDM 4/15/96
Storm Frequency = 2-Year

* % * HYDROLOGY®* * *

o 31 23 3 03

e e e v v e 5 e 9k 3k e e v e o e ok e o e e e e e s e de e ek ke kR ok ke ke ek e ke ke ke ke ke ek ke ke ek ek Rk Rk Rk Rk Rk Rk kkddedkhhkdkdkhdk  dekdkokdk ok dekodedkodeokoke ok ek dedke ke ek ke ok ke ke ke ek ke ke ek de ke e dekok
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Tributary Area Hydrology Summation Conduit Data
e e e e e F vk 3 3 v e e ke e e v o ok vk sk vk e e e ok vl e vl ok ok e e o v ok e o ke e ke vk o ke e vk ek ok e e ok e ok e e e de de v g e e e e 3 e e e e e e v v de de A de ke gk ok e v 2 e e e e e e e e A v v o e e e e e e o e e e ok ok e e o o e e e e e ok e ok ke ke ke ke
Node to C Area Slope Length TC(0) 1I(0) Q(0) -~ TC 1 Q Sum Q Size Velocity Length IT  TT+TC
{:J Node (Ac) (%) (Ft) (Min) (In/Hr) (CFS) (Min) (In/Hr) (CFS) (CFS) (Ft/Sec) (Ft) (Min) (Min)

e e v v e v e s o e e 3 e v v e e o e e e e e ok e e de T e e ok e e Ak de Rl ek e e de ek Rk k ko k  dedekkdk ok ke ek ek d Rk h kI Ak dekdhh  Redededde ke deded de dedede sk o o v de de de de de de o o e e e e e de ok e e o e e e e e e e o o

g:}100 99 .06 .00 .00 .0 .00 .00 .00 18.35 3.48 .00 34.13 36" 4.83 120.00 41 18.77
101 100 .00 .00 .00 .0 15.00 3.83 4.34 17.87 3.53 4.00 34.13 T 3em 4.83 140.00 .48 18.35
[:1102 101 .00 .00 .00 .0 15.00 3.83 11.13 15.00 3.83 11.13 11.13 241 3.54 30.00 .14 15.14
103 101 .00 .00 .00 .0 15.00 3.83 5.28 15.11 3.82 5.26 19.84 30" 4.04 670.00 2.76 17.87
I:]104 103 .00 .00 .00 .0 15.00 3.83 14.58 15.00 3.83 14.58 14.58 24m 4.64 30.00 L1 151

e e e e e o v e e o o e o e T e T Y e A R R T R Rk e ek e ek ke ek e e ke ke ke de ke ke dededededede e dede e e dede e de e e ek e e e e de e e v e e e e e e e e e e v vk e e e e A e e e vk e e e e v e o e de e K de e de e de ke de e

)

1 3 3

o 33 3
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Date: 04-15-1996
Time: 09:12:57
Input File: cmwa.stm
COUNTRY MEADOWS WEST ADDITION '
SUBJECT TO CHANGE IN COORDINATION WITH
CITY OF HICHITA PROJECT NO. 472-82411
SEC 13, T27S, R2W
PDM 4/15/96
Storm Frequency = 2-Year

* * * HYDRAULICS™* * *

e e e v 9 g v v e e vk 2k i T e e v e ok e sk e e sk e 3k 2k e v 3 v e e vk e ke e vk ke o e e e 3 ke ke e e e e e e ok ke e v e e e o ke e e ke e e e ok 2k ok e ok vk ok v ok e ke ol e e ke e e sk e ke e e sk e e e o vk e e e e ke e ok e e ok e e ok ok e vk ke e ok ok e vk oke e o ke e o e e ke ok

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)

e e 3 i 3k e e % 3 3 e 3k v ke ok vk T 2 T o Y ok e e o ok dk e e e e e ok ok ke ok ok e vk ke e e o o v vk vk ok e e e e e e e e e ke ok ok o e ok ok o e ke ke e e i e e e e ke ok ko ke ok ke ok e e ke sk vk e e ok ok ok ke e e e ke ke e e e e e e o ok ok ke e ke e ke ke e e e e e e e de e e e de ek

3

99 .00000 .0000 » .0000 .0000 .0000 .0000 .0000 .0000 50.5000 51.0000 .50
{:} 100 .00262 L3143 .0000 .0000 .0181 .1932 .0131 .5387 51.0387 54.0000 2.96
101 .00262 .3667 .0000 .0108 .0000 .1354 .2480° L7609 51.7996 52.9000 1.10
{:l 102 .00242 .0726 .0000 .0000 .0000 .0000 -0000 .0726 51.8722 52.9000 1.03
103 .00234 1.5680 .0000 .0161 .0000 .1672 -1132 1.8646 53.6643 54.3400 .68
1:} 104 .00415 .1246 .0000 .0000 .0000 .0000 .0000 .1246 53.7889 54.3400 .55
[:},xxxxx. ............................................................. dedededRd kAR Rk e e L T R I Fededed ke kR ek kK
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1) For V-Shope, use the nomograph with
6?*’/ Sy2 Sx =Sy Sx2 /{ Sy + Sx2)
2) To determinedischarge in gutter with
composite cross slopes, find Qg using

Q Qg Ts and Sy. Then, use CHART 4 to
W ' Sy find Eo. The total discharge is
o Q=Qg¢/(1-Eo), aond Quw=Q-Qs.

CHART 3. Flow in triangular gutter sections.
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RATIO z/n
TURNING LINE

—
o
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Equation: Q = 056 Z) s%2d%

|

n is roughness coefficient in Man-
ning formula appropriate to material -

. in bottom of channet
Z is reciprocal of cross slope

Reference: H. R. B. proceedings 1946,
page 150, equation (14)
Example (see dashed lines)

Given: s = 0.03
zZ = 24} z/n = 1200
n=

[T

T
—
— -
—

DISCHARGE (Q) IN CFS

T T T T P T T 1

INSTRUCTIONS

1. Connect z/n ratio with slope
(s) and connect discharge (Q)
with depth (d). These two lines
must intersect at turning line
for complete solution.

T

D00
g NP

T

I

I
T

li

SLOPE OF CHANNEL (S) IN FT./FT.

hoto tn =
T 1T T1T71 I TTT Ivlllll‘llllllllllll]lli

o
(9)]

I

l

l

2. For shallow

v-shaped channel g
as shown use nomograph

withz = T
: d

DEPTH AT CURB OR DEEPEST POINT (d) IN FT.

Tl

3. To determine
discharge Q,,
portion of. channel
having width x:
determine depth d for total discharge in
entire section a. Then use nomograph
to determine
Q. in section b for depth.

(x)

4. To determine discharge in d

o
o
—

|
N TTTTITIT]

composite section: -
follow instruction 3. To
obtain discharge in
section a at

assumed depth d: obtain
Q, for. slope ration Z,, and
depth d', then Qy = Q, * Q,

[ L ] TTT l_‘ llll‘ll”lllllllllll

l
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CHART 12. Depressed curb—opening inlet capacity in sump locations.
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T April 15, 1986 -
ATTACHMENT A :

]

1

L DRAINAGE CKITEKIA MANUAL
_ | - CITY OF WICHITA, KANSAS ,
D RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS L.
D The following tabulation contains rainfall intensity in inches T
per hour as derived from ESSA Weather Bureay Technical Paper U
40 Modified to NWS Hydro-35, 1977 During First Hour
D DURATION RETURN PERIODS OF
- IN MINUTES  1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
D 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
U 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 . §.54
U 1 3.27 4.36 5.16 5.89 6.81 7.61 8.27
12 3.18 4.2 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
D 14 2.96 3.95 4.69 5,37 6.23 6.97 7.57
15 2.87 ..3.83  <4,5 (522 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
U 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
D 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
B 25 . 2.22 2.96  3.57 4.13 . 4.81 5.4 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
U 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
U 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 4.7 5.14
34 1.96 2.48 3.0 3.51 4.1 4.63 5.07
D 35 1.93 2.44 2.98 3.46 4.05 4.56 5.00
36 1.9 2.3Y 2.93 3.4 3.99 4.50 4.93
37 1.89 2.35 2.88 3.36 3.93 4.43 4.86
D 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 4.3 4.73
40 1.83 2.24 2.76 3.22 3.76 4,25 4.66
41 1.81 2.21 2.72 3.17 3.Nn 4.19 4.60
Q 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
L 44 1.75 2.1 - 2.6 3.05 3.57 | 4.03 4.43
U a5 1.73 2.08 2.57 3.01 ©3.52 3,98 4.38
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I CITY 0F Wichmh , kS  PROT. # F12-824(  CENTRAL AVE.

108.90
[:] 163.36 7153.45
153.11 .
153.86 -154.37
153,19 R
‘o e 1 NLET | Sra. 35415 L
-0 lusTAw Fownsies Fiu. T e
24" X 38" RCP END Z4.0 LF.
(N) L : : : Tor ELeu. = 151.30
A7 t L P
153.5 . . R : . R
. 421 N\ 153,37 183p2 @ jAbv51].15361 33495 53 30" R/W - e3m 3 |asz7s 54,32
— — — 7 I3 182, — L = W Nssee . o ] [
\ TEC MARKER TTONST. STD.
15 £252.5 o 5242 152,91 153,67 (6" & 1-1/27)
[T s o . ..5319 54.00
SR ierarn =
R 2
D ) y
23N Z
& A ¢
""""" L | E— e p . o
=
151.74[ O == 11 53-pP 1
. 3 G N " N . & - -
—————JS:B—~——_J;"3’_2§__L&T_\ (6 11@3
- T 150.5
- . 77 |REINF._V.G. o i - \&
f 2 8™ REINF. ,3% .
L. -, J\l\:l’\ NYUTWMOND j
EDGE CURH(6™) \ PROPOSED 16" WATER-M 15312 | qeaae——
; L — i —
; 4 15344 CONST. 6' CONC.
- 53.82 1157 \33.91 54 5 WALL EASEMENT S 50 R/W 54172
B
- STA [34+80.07, 50" RT. 10" UTILTY EASEMENT B3y
o7 30 A —
D N ~|\““ T 14z, TE_ACCESS CONTROL ! L B
STA 35415.00 _k‘30\§$ Sik 36+75.00, 65’ RT. hs016 | | @
INSTALL SP, TYPE fl INLET e PISTRLL 45 RC END SECTION STA. 36+75.00
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