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PROJECT: Golden Hills

Drainage Plan

COPIES TO: ATTN: DATE: 6/4/85
M.E. Lindebak, P.E., FROM: Michael W. Berry, P.E.

. ) A d
Attn: C. Breitenstein, P.E. REFERENCE: ___ Drainage Plan Computations

PLEASE ADVISE IMMEDIATELY OF ANY MISCONCEPTIONS OR OMISSIONS YOU BELJIEVE TO BE CONTAINED HEREIN.

Attached hereto are the computations for the referenced drainage plan.

The publication "Interim Drainage and Storm Sewer Policy for Design Criteria
and Documentation, City of Wichita," noted "Tentative" and dated 5/2/85, as
provided by D.E. Schneider of the MAPD, Division of Design, was used as a
guide for the hydrologic and hydraulic computations. This publication is
hereinafter referred to as the "Policy Manual." This "Policy Manual" was
used for this project as a test of the procedures given therein.

Manual #1, as referenced herein, refers to "Design of Urban Highway Drain-
age - The State of the Art," by Reitz & Jens, Inc., April, 1980. Manual

#2 refers to "Drainage of Highway Pavements, Hydraulic Engineering Circular
#12," by Tye Engineering, Inc., March, 1984.

HYDROLOGY METHODS

The rational method was used for hydrologic analysis. Runoff coefficients
were based on the table provided in Attachment D, of the "Policy Manual."
The average lot in this development is 1/6 Ac; thus, the average of the
1/8 and 1/4-Ac values was used for C.

The time of concentration for overland flow was determined by either the
velocities given in Attachment E, of the "Policy Manual" or by the Kinema-
tic Wave Theory, as presented in Section 4.1.3, of Manual #2. Time of
travel in street gutters was determined by the method used in Section 4.1.3,
of Manual #2. The minimum time of concentration for design purposes was
taken to be ten minutes for single family areas and five minutes for com-
mercial and/or multi-family areas.

The two-year design storm was used for basins which do not discharge onto
arterial streets. The five-year design storm was used for basins discharg-
ing onto arterial streets. In all cases, a check was made that the 100-
year runoff was confined to the right-of-way.
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HYDRAULIC DESIGN ' S C o

For each inlet, street flooding and inlet capacity was checked for the minor
storm. Conveyance in the street was based on the modified Manning Eq:

Q = 0.56/n(5)"*M¥E" (kg 4, Manual #2)

It was assumed that t., for street flow, was equal to te, for pipe flow.
This should be a conservative assumption.

For local streets, curb-deep flow is tolerable for the minor storm. For
collectors, a single eight-foot center lane should remain unflooded for the
minor storm. For arterials, one eight-foot lane in each direction should
remain unflooded for the five-year storm.

Inlet capacities were determined by the methods presented in Manual #2, using
charts 9, 10, and 12. Carryover flows were added to the next inlet downstream.

In this analysis, City of Wichita Type 1A Inlets, 3/8 in/ft street cross-
slope, and 6-5/8 Std. curb and gutter were assumed to be utilized.

Pipe systems were designed using the calculated capacity of each inlet. Sys-
tem 450 and System 300 were designed for a five-year minor storm because they
adjoin arterial streets. A1l other systems were designed on the basis of a
two-year minor storm.

Preliminary pipe sizes were estimated and tabulated on the "Hydrology Data
Sheets." Fine tuning of the pipe design was performed using PEC's Storm Pro-
gram. This program uses Manning's Equation to calculate friction losses in
pipes flowing full. Minor losses are accounted for using conservation of
momentum principles. It is desirable to keep the hydraulic grade line
approximately one-foot below the top of curb elevations. Several trials

were made; only the computations for the best system are printed herein.

MAJOR STORM OVERFLOW

For each subarea, a check was made for conveyance capacity of the major
storm. To simplify analysis, the following assumptions were made:

1. The time of concentration is identical for both the major and minor
storm. Thus, a ratio of rainfall intensities is used to determine
Q100 @ each point.

2. The pipe system capacity during the major storm is assumed to be the
same as during the minor storm. This is a conservative assumption,
because increased ponding depths during the major storm event will
increase the available head on the inlet/pipe system, thus increasing
the capacity.
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3. Street conveyance was analyzed using only the street width. Depths above
the 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 the relatively higher n factor. Again, Eq. 4, of Manual #2, was
used. '

In general, the minimum grade at the right-of-way line is 0.3' above the top
of the curb. Where walk grades higher than minimum are required to confine the

‘major storm overflow, walk elevations are shown on the drainage plan.

GENERAL SUMMARY OF SYSTEMS

For systems 100, 700 and 800, the minor storm is conveyed through pipe systems
and the major storm is conveyed through the streets to Reserves B or C. Rear
lTot drainage around the perimeter of the plat is assumed to drain out across
the plat boundary.

For systems 300 and 450, the minor storm (five-year) discharge is conveyed
through pipes and the major storm (100-year) discharge is conveyed through
street rights-of-way to either Central Ave. or 119th Street West. It is pre-
sumed that the 100-foot arterial street rights-of-wqy will convey the major
storm overflow. -

For system 500, the minor storm (two-year) is conveyed in a pipe system with
an outfall on the east side of 119th Street West. No accounting of 119th
Street drainage or any areas west of 119th Street West was made for the design
of this ourfall. Separate analysis and design will be required for this area.
It might be advantageous for the City/County officials to fund this analysis
and design, and to upsize the proposed 42" conduit to handle the area lying
outside of the Golden Hills plat. The outfall will daylight in the east ditch
of 119th Street West and will be conveyed to Cowskin Creek.

The major storm overflow is routed at Hickory and at Bekemeyer (through a
fhune) to 119th Street West right-of-way. The right-of-way is presumed to
have capacity to convey this flow.

FEMA FLOODPLAIN REQUIREMENTS

Portions of Blks 10 and 12 1ie within the regulatory floodplain of Cowskin
Creek. The minimum pad elevation for these lots shall be one-foot above the
100-year design water surface and are as follows:

Blk. 10, Lots 20 thru 52 1332.30 M.S.L. 144.8
Blk. 10, Lots 53 thru 61 1331.60 M.S.L. 144.2
Blk. 12, Lots 16 thru 24 1331.60 M.S.L. 144 .2

MWB/mkm
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’ Table 3. Spread at average velocity in a reach
D . . ' of triangular gutter. :

Ty/Tp) @ | 6.1.10.2 |0.3 |0.4 [0.5 [6.6 0.7 |0.8

D s ' 112 05 & 067 0.
\ V=== 809,087 7067
E - 0.004 '
I .
- 0.0 = T - —~
0.005 j , — F o
- 0.006 v - - 2 '
l i d << . © T (FT)
> 2 c
-0.0 - 203
E ) o8 S® —20 -
o0 0.3 i
D - 15 15
_ S, 0.2 .
D — 0.1 d—IO 7]
< 0.02 - 0.08 I 107
\\ . p— . - 9_‘
D '\ _ 0.06 L 7 .
—0.03\\\ f— ‘ % OI:',_G
. ~-0.04 3 _ 7
D ( . | 0.0845
- [o04 N - 0.03 2 1,
D -0.05 h = 0.06 - s
: \, [002 2 | L
- toos N B
D - . 0.044 o
- 0.08 L 0.0y e
- N -2'
. 0.03 -
D - 0.1 . Q - 3-
EXAMPLE
E _ | | 27 0.02-
GIVEN
S = 0.02 . — 2"
E L 0.2 Sy=0.015 T
T=6FT
E n =006
FIND
U vn =032 FT/S
) V =195 FT/S
D « CHART 2. Velocity in triangular gutter sections.
D Fooor HEC-12: DRAMAGE of Hisipwmy Gvenesrs, R A, Mar, /784




April, 1985
ATTACHMENT A » 1OER
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.

l:]l:ll:l[::][::l@[:l[z(::l[:]@[:]l..;]l S BN e S B NS DS S

. DURATION RETURN PERIODS OF v

IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
5 4.67 6.23 8.00 9.34 10.67 12.23 13.79
6 4.35 5.80 7.45 8.70 9,94 11.39 12.84
7 : 4.09 5.46 7.02 8.19 9.36 10.72 12.09
8 3.88 5.18 6.66 7.77 8.89 10.18 11.48
9 3.7 4,95 6.36 7.43 8.49 9.72 10.96
10 3.56 4.75 6.11 7.13 8.15 9.33 ~10.52
1 3.43 4.58 5.89 6.87 7.85 8.99 10.14
12 3.32 4.40 5.69 6.64 7.59 8.69 9.80
13 3.21 4.29 5.51 6.43 7.35 8.42 9.50
14 3.12 4.17 5.36 6.25 7.14 8.18 9.23
15 3.04 4,06 5.21 6.08 6.95 7.97 8.98
16 2.96 3.96 5.09 5.93 6.78 7.77 8.76
17 2.90 3.86 4,97 5.79 6.62 7.59 8.55
18 2.83 3.78 4.86 5.67 6.48 7.42 8.37
19 2.77 3.70 4,76 5.55 6.34 ' 7.27 8.19
20 2.72 3.63 4.66 5.44 6.22 7.12 8.03
21 2.67 3.56 4,57 5.34 6.10 6.99 7.88
22 2.62 3.49 4.49 5.24 5.99 6.86 7.74
23 2.57 3.43 4.4) 5.15 5.89 6.74 7.60
24 2.53 3.38 4.34 5.07 5.79 6.63 7.48
25 2.49 3.32 4,27 4.99 5.70 6.53 7.36
26 2.45 3.23 4.21 4,91 5.61 6.43 7.25
27 2.42 3.18 4.15 4.84 5.53 6.33 7.14
28 2.38 3.05 4.09 4.77 5.45 6.25 7.04
29 2.35 2.97 4.02 4,68 5.38 6.16 6.95
30 2.32 2.89 3.92 4.56 5.31 © 6.08 6.79
31 2.29 2.82 3.82 4.44 5.19 6.00 6.62
32 2.26 2.75 3.73 4,33 5.07 5.87 6.45
33 2.24 2.68 3.64 4.23 4.95 5.73 - 6.30
34 2.19 2.62 3.55 4.13 4.83 5.60 6.16
35 2.14 2.57 3.47 4.04 4.73 5.47 6.02
36 2.09 2.51 3.40 3.95 4,62 5.35 5.89
37 2.05 2.46 3.33 3.87 4,52 5.23 5.76
38 2.00 2.41 3.26 3.79 4.43 5.13 5.64
39 1.96 2.36 3.19 3.1 4.34 5.02 5.53
40 1.92 2.32 3.13 3.64 4,26 4.92 5.42
4 1.89 2.27 3.07 3.57 4.18 4.83 5.32
42 1.85 2.23 3.01 3.51 4.10 4.74 5.22
43 1.82 2.19 2.96 3.44 4.02 4.65 5.13
44 1.78 2.15 2.91 3.38 3.95 4.56 5.03
45 1.75 ¢ 2.1 2.86 3.32 3.88 4.48 4.95
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ATTACHMENT D

DRAINAGE CRITERIA
CITY OF WICHITA, KANSAS

(3 pages)

RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD

AND PERCENT IMPERVIOUS FOR UNIT HYDROGRAPH METHOD

Land Use or

Surface Characteristics

].

2.

Business:
* Downtown Areas
Neighborhood Areas

Residential: _
Single Family (Soil Group D)

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

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

Single Family (Soil Group C)

1/8 Acre

1/4 Acre

1/3 Acre

1/2 Acre

- 3/4 Acre
-1 Acre

Multi-Family (Soil Group C)

Muiti-Unit (detached)
Multi-Unit (attached)
Apartments

Single-Family (Soil Group B)

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

Multi-Family (Soil Group B)

Multi-Unit (detached)
Multi-Unit (attached)
Apartments

Percent

Impervious

95
70

50
38
30
25
22
20

60
65
75

50

25
22
20

60
65
75

50
38
30
25
22
20

60
65

75

Frequency

z 5 ) 100
0.84 0.85 0.87 0.91
0.68 0.69 0.73 0.80
0.57 0.61 0.66 0.79
0.50 0.54 0.62 0.76
0.46 0.50 0.59 0.73
0.42 0.48 0.56 0.72
0.42 0.46 0.55 0.71
0.4 0.45 0.54 0.71
0.62 0.66 0.72 0.82
0.64 0.68 0.73 0.83
0.70 0.73 0.79 0.86
0.55 0.58 0.64 0.73
0.48 0.51 0.57 0.68
0.43 0.46 0.53 0.65
0.40 0.43 0.50 0.63
0.39 0.42 0.49 0.62
0.37 0.40 0.48 0.61
0.60 0.63 0.69 0.77
0.63 0.66 0.71 0.79
0.68 0.72 0.77 0.83
0.52 0.54 0.59 0.67
0.44 0.46 0.52 0.61
0.39 0.41 0.47 0.57
0.36 0.38 0.44 0.54
0.34 0.36 0.42 0.52
0.33 0.35 0.40 0.51
0.58 0.60 0.65 0.72
0.61 0.64 0.68 0.75
0.67 0.70 0.74 0.80
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D Appendix C - CAPACITY OF GUTTERS AND GRATE INLET
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CHART 9. Curb=opening and slotted drain inlet length
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Tributary Area
i B S S T R T R 2 T 3
T HGde te o Area Slape Lensth TC(OY  1(0) Q(0)

i Node (Ac) () (Ft) (Mirn) (In/Hr) (CFS)
: PR T B L R R S L R hakagal

0. 00 0,0 10,00

6011 2.40

0,00 4011 10410

TO.L00

TC I (o] Sum
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SRR AR R
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2. 80
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: FEO T BE0 0.57 1060 U867 T 00010000 6011 BJ10 10,00 T & 11 £.10
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1g" 5.54  75.Q0 .23 10,30
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SYSTEM 300 ° CENTRAL AVE S-YR FIFE DESIGN
MWE S/29/85 .
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Nade Hvd-S1aee Frictian Bend Transition Manhaole Deflectian Junction Tatal Hed~G1 Desired Difr.
. (Ft/Ft) AL N £ 2 N .2 W (.2 71 (Ft) AREY  (Ft)  Elevation  Elevation  (F )
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HWi!}i31,1mww::;;i; 0. 0050 1.2623 0.0ooo : 0.0MMO. LH.0000 Hmm.wm_m, 134.9000 ~ 1.%2
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**v,wuﬂ**avmﬁmmmtﬁx**¢#*m**wmv*#*&max*#*$m#*ﬂ******m*** FERE LR R FRRE R R R R R B SR L & 42 R R R 3 F O UV ey
Tritutary Area Hovdralmasy mmation Conduit  Data :
R R L N R L E R O T U A A S R v R R e Iy o R R R O R v R vV
Je to [ Arez Slope Lensth TO(O) I¢0) T I Hlme Velocity Lenath TT TT+TC
Node (Ao (%) (Ft) (Min) (In/Hr) (CFS) Min) (In/Hr) (Ft Zec) (Ft) (Min) {(Min)
B R R e R R e B R S R VvV gV LR R T R T R LT B e g SR v*******#*n*******#**********#*******u***k$*

¥

0% 510 0,52 H010 0 0,00 0.0 20,50 2,57 e} F.EY 0 11,400 11,40 " 4.74 ZA0O.00 0,91 21,41
S10 Q.52 [eale] 0.0 LR 21.41 TL5Z 12047 4 S50, .17 zZir.5:=
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L ale] 0. 00 0,00 .00 2 4.47 440,00 1.44 25,44 \

G40 S70 0,48 ) 0, 00 0.0 10,10 b.%b }.MJ

B4 1o b

00 [N 10,
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5 * % HYDRAULIGCS # % =
¥ . . : . . y
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" (Ft/Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) Elevation Elevation (Ft)
_,u ****&***.x***&.***********************************************************.nlu*.x.***********WW..WWW.*************************************
b1 .
o S0S 0.00%17 1.2452 0. 0000 0. 0000 Q. 0000 0. 0000 0. 0000 1,245z ShRELT 152, 5000 1.54 ¢
T s OLO0E4E T 0. 1722 0. 0000 Q. 002 0. 0000 0.075% oL 008170 155.4194  157.4000 1.7
W7 .
s Q, 0074 €. 3307 O, D000 0. 0000 O 0000 QL Q000 O, 0000 S 1327 157.4000 2. h... L
i 7 :
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23
m 545 ) 0.00182 0.803¢& 0. 0000 0.0000 Q0.0158 Q. 0000 G.00%71 _0.e2a3 152.47746 158, 5000 5.02
25 . ] .; L o . .. ) 5 : . . . . .I . . .
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vy ) ] S T N o o . S T
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.9
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13 L . ] N e .
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s 400 0. 00000 G.0000 0.0000 Q.0Q000 G. 0000 0. 0000 Q. 0000 0. 0000 151.0000 152, 0000 Z.00
7! . : . )
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_BOLDEN HILLS DRAINAGE FLAN e . e

SYSTEM 700 MWR  A~02-3S5. . )
COLDEN IHFrm\mHmDI\ODmUH204DZ\Em22<

: . .S tarm Fresuency = 2-Year

-] e e e -

“t

MM o % HYDROL OGY = % =%

1 S } . - . ! O O . . S e e
T

lsmmrxmw*mm$mxﬁxmm***w*&ﬁxm%mwmmﬂ%w&MMMWMMMMMM*********** B S A m*mm***#****mmarm**n*MmmwmﬁmmwkmmM%*m**mNmWw
: Tributarv Area ’ Hydralogy  Summation Conduit Data

: R R R R R B R R R I R R R S R R R R B R B R I B R IO B R BB BB LR A R X LR R SR S R ***n************v**m*****************%mx*a**
NG e T T Area EBlepe Lenath T0(Q) T(GY G@(o) T I Sum @ Sire Velocity Lensth TT  TT+TC

.,. Nade (Ac) (%) (Ft) (Mir): (In/Hr) (CFZ) (Mir) (In/Hr) (CFZ) (CF=R) (Ft/Sec) (Ft) (Mir) {(Mir)
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. GOLDEN HILLS DRAINAGE PLAN
: SYSTEM 700 MWE  &-02-25 L
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B L R T T T T o *w**m**mwwwmmrmwmmmmwmmmmwwrrmmMmmmﬁ*mmmﬁmwmer#&wwwm;mmmwmmrmm*******s**mmmw***.
Node Hvd-Slope Friction Bend Transitian Manhaole Deflectian Junction Tatal Hed=iG51 Desired Dits.
(Ft/Ft) (Ft) (Ft) (Ft) (Ft) (Ft>  (Ft) (Ft) Elevatien Elevation (Ft)
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172, EXAMPLE:  GIVEN: <
s N=0016; S4=0.03 e
$=004; T=6FT 0.8
FO-Z FIND: ' 0.6 40
S Q =2.4 FT¥s -4
Qn=0.038 FTJs 4
0.4
—0.1 W .
- 0.08 Z -20
- - T(FT)
- 0.06 © i
- pd
= 30 0.2
pd
004 Sy z —10
- . - %) [ g
" ~0.0! 20 - o .
I~ 002 \\ t: O. I - 6
i i i T 0.08 +
\\ c
L 001 N, [oe C oo0s?
- 0.008 L 1o 4 L
N O \\ 8 7 -0:_0__4_:
- 006 - 0'0.3, S ,
- 0.004 DN 6 T+~
i 006 | __o---- il i
. 0,08 4 - 0.02
—0.002 o O.1 -]
5 3 - -08
L 0.001 001106
L o 2 - 0.008 ++
. T ] _ 1 oa
- I) For V-Shape, use the nomograph with 0.006 ¢4 ™
S, Se Sx =Sy Sx2 /(S + Sy0) i
0.004

o yRry A R
Fony, HEC-JE ERO N ARE T ity ity

2) To determinedischarge in qutter with
composite cross slopes,
Ts and Sy. Then, use CHART 4 to
find Eo. The total discharge is
Q=0s/(1~Eo), and Qy=Q-Qs.

find Qs using

CHART 3. Flow in trianguiar gutter sections.
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1) rrr~ 0.02
S Qn o ~]
5 , ~1—0.03
- 0.08 "D |
- 30- T
: N 4 0.05
0.06 20 NN 0s
3 | 20 4 N T~ 0.07
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L 0.04 N 008
10 [ NI 009
L 003 - 8 1= N 1%
5 6 (29 P .\.\-
- 0.02 i z NI
L 4 o .’ N (
}:—) ,’ \\ A Y
- 3 ’r’ \ N 02
B ;’/ \\\\
V4
, N
4’;‘ \\\ \ 03
/’3’ - 1 \ \\ »
A\ o4
Il, \
p > %t\\\ 05
Y06
,’I’ EXAMPLE: \\Q 07
GIVEN: FIND: SOLUTION: ©8
,$:00l d Qn=0.3
| -” Q=10 FTYs d/B=014
o001 n=0.03 d=014(4):056 FT
B:=4 FT
Z:=4

CHART 15. Solution of {Aanning’s equation for channels of various side slones. C:

94




CORPORATE

-

" LUCILLE

LIMITS -

CORPORATE

3 f”lC_ount_v of Sédg\;'ick

HIDDEN
I~ VALLEY




dif

P M T
! NOILY201
Il NOILD3S ssoud

Q38 Wv3dls
Qo014 dv3Aa-oL
Q0014 HvIA—0g
Q0073 HVY3A-001L
Q0074 YVY3A—00g !

, aN3on3l

108214

€0 ¥1MaGIs)
S ‘VLIHIIM 40 AL12
ADNIDV INIWIOVNYIW AINIOHINWI IVHIA34

1062

Sl oogt

Ivai3

“{ote

(GASN) L334 NI NOI

..... ! el Tl : L oze

oeey

D -

I‘
A0 IINFNTER0D

¥334) NINSMO)
§31110¥4 00014

© QVON MTTAL |
EER TRV &

g

D ————

i - !.. .

A

(=]
-
”!
-

IeHINAA™

NINSAO3 01

- ] f_'] NILSIM

~WN3d0L - NOSIHD Y.

e




