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MEMO

(" )
TO: Michael E. Lindebak, P.E. PROJECT NO. _36-95054-3466
EHOFESMOIAL
ComsutanTs 455 N. Main, 7th Floor PROJECT: NorthRidge Lakes
303 S. TOPEKA
Css )
Wichita, KS 67202 Drainage Plan
COPIES TO: ATTN: Vicky Huang, P.E. : DATE: _5/1/95
Marv Schellenberg FROM: Michael W. Berry, P.E. W

Attached hereto are the computations for the referenced project.

Manual #1, as referenced herein, refers to Design of Urban Highway Drainage - 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.

The analysis made herein is based on the available site data which includes 1"=100' topographic map
with 2' contours, project plans for various improvements on adjacent lands, and the original Drainage
Plans for: Sterling Farms Addition (1988) and Sterling Farms 2nd Addition (1993); Sterling Farms
3rd Addition (1993); Reflection Ridge 6th Addition (1991); Reflection Ridge 7th Addition (1991);
Reference is also made to Volume I of this report dated Feb. 24, 1995, for detention basin design.

For storm sewer design, the Rational Method was used for hydrologic analysis.

For this development, a uniform assumption of the minimum time of concentration value of 15
minutes was appropriate.

Travel

time for flow-through defined channels, pipes, etc., for these basins was estimated on the basis

of Manning's Equation.

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

It was

Q =0.56 (Z/n) S1/2 48/3 (Manual #1)

assumed that t., for street flow was equal to tc for pipe flow. This is a conservative

assumption, as pipe velocities generally exceed gutter velocities. '
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For local streets, curb-deep flow is tolerable for the minor storm. For collectors, a single eight-foot
center line should remain unflooded for the minor storm.

Inlet capacities were determined by the methods presented in Manual #2, using Chart No. 9
through 12.

In this analysis, City of Wichita Type 1A inlets and 3/8 in./ft. street cross-slope were assumed to be
utilized. Minimum walk grade was assumed as 0.3 feet above the top of curb, except as otherwise
noted. Local streets are assumed to have 3-5/8" roll curb and gutter unless otherwise noted.

Grate inlets were assumed to be Std. 4' x 2' design.

All storm sewer systems serve residential streets. Therefore, the design minor storm has a recurrence
interval of two years, and the major storm one hundred years. Systems are designed for the minor
storm, with major storm overflows directed through pipes at sump locations to the ponds.

The following pipe systems are sized to handle the 100-year flow:
Nodes 206 to 201
Nodes 303 to 301
Node 402 to 401
Nodes 503 to 501
Nodes 803 to 801

To simplify analysis, the following assumptions were made:
1. The time of concentration is identical for both the major and minor storm.

2. The 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.

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 is desirable to keep
the hydraulic grade line approximately one foot below the top of curb elevations for the minor storm.

HYDRAULIC MODELS FOR DETENTION

The detention basins were analyzed in Volume I of this report.
DRAINAGE MAP

A 1"=100' scale drainage map is included in a map pocket at the back of the report.
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PROFESSIONAL
ENGINEERING
CONSULTANTS, P.A.

HYD R@L@@Y DATA COMP BY : MWB 4/30/95

RUNOFF  TIME OF RAINFALL  2-YEAR RAINFALL 100-YR

BASIN AREA COEFF.  CONC. INTENSITY DISCHARGE INTENSITY DISCHARGE
A (AC) c Tc (MIN) 12 (NMHR) Q2 (CFS) 1100(INHR) Q100 (CFS)
A B C D | E | F G H
1
2 A 1.7 0.5 15 3.83 3.26 7.37 6.26
3 B 1.7 0.5 15 3.83 3.26 7.37 6.26
4 C 0.9 0.5 15 3.83 1,72 7.37 3.31
5 D 2.8 0.5 15 3.83 5.36 7.37 10.30
6 E 1.5 0.5 15 3.83 2.87 7.37 5.52
7 F 1.1 0.5 15 3.83 2.11 7.37 4.04
8 G 1.8 0.5 15 3.83 3.45 7.37 6.62
9 H 0.6 0.5 15 3.83 1.15 7.37 2.21
10 J 0.8 0.5 15 3.83 1.53 7.37 2.94
11 K 0.5 0.5 15 3.83 0.96 7.37 1.84
12 L 0.6 0.5 15 3.83 1.15 7.37 2.21
13 M 0.6 0.5 15 3.83 1.15 7.37 2.21
14 N 1.0 0.5 15 3.83 1.91 7.37 3.68
15 p 4.2 0.5 15 3.83 8.04 7.37 15.44
16 Q 3.4 0.5 15 3.83 6.51 7.37 12.50
17 R 9.0 0.5 15 3.83 17.24 7.37 33.09
18 S 4.0 0.5 15 3.83 7.66 7.37 14.71
19 T 0.6 0.5 15 3.83 1.15 7.37 2.21
20 u 0.4 0.5 15 3.83 0.77 7.37 1.47
21 i 0.9 0.5 15 3.83 1.72 7.37 3.31
22 W 1.9 0.5 15 3.83 3.64 7.37 6.99
23 X 1.3 0.5 15 3.83 2.49 7.37 4.78
24 Y 0.6 0.5 15 3.83 1.15 7.37 2.21
25 )4 0.8 0.5 15 3.83 1.53 7.37 2.94
26 AA 2847 0.5 15 3.83 320498 7.37 615 .9.56"
27 BB 091D 0.5 15 3.83 344 72 7.37 ol 337
28 cC 1.1 0.5 15 3.83 2.11 7.37 4.04
29 DD 1.2 0.5 15 3.83 2.30 7.37 4.41
30 EE 0.9 0.5 15 3.83 1.72 7.37 3.31
31 FF 0.8 0.5 15 3.83 1.53 7.37 2.94
32 GG 0.9 0.5 15 3.83 3.83 7.37 7.35
33 HH 2.0 0.5 15 3.83 3.83 7.37 7.35
34 JJ 1.5 0.5 15 3.83 2.87° 7.37 5.52
35 KK 1.1 0.5 15 3.83 2.11 7.37 4.04
36 LL 1.3 0.5 15 3.83 2.49 7.37 4.78
37 MM 1.1 0.5 15 3.83 2.11 7.37 4.04
38 NN 1.4 0.5 15 3.83 _2.68 7.37 5.15
39 PP 0.7 0.5 15 3.83 1.34 7.37 2.57
40 Q 0.9 0.5 15 3.83 1.72 7.37 3.31
41 RR 0.3 0.5 15 3.83 0.57 7.37 1.10
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U PROJECT: NORTHRIDGE LAKES PROFESSIONAL
WICHITA, KS ENGINEERING
CONSULTANTS, P.A.

HYD R@L@@Y DATA €OMP BY : MWB 4/30/95

RUNOFF  TIME OF RAINFALL 2-YEAR RAINFALL 100-YR
BASIN AREA COEFF. CONC. INTENSITY DISCHARGE INTENSITY DISCHARGE
A {AC) Cc Tc (MIN) 12 (INHR) Q2 (CFS) 1100(INVHR) Q100 (CFS)

A B C D E F G H

42 SS 0.3 0.5 15 3.83 0.57 7.37 1.10
43 T 1.0 0.5 15 3.83 1.91 7.37 3.68
44 Uu 2.5 0.5 15 3.83 4.79 7.37 9.19
45 w 0.9 0.5 15 3.83 1.72 7.37 3.31
46 W 0.5 0.5 15 3.83 0.96 7.37 1.84
47 XX 1.6 0.5 15 3.83 3.06 7.37 5.88

48 YY 1.5 0.5 15 3.83 2.87 7.37 5.52
49

50
51
52
53
54
55
56
37
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
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NOMOGRAPH FOR FLOW IN TRIANGULAR CHANNELS

RATIO Z/n

1 C3J . 1 o o O .o /3 g

1 ] 3

—! - 2.0

A

couarion: e« oss(f) s’ o*

~10000 . N 13 AOUSHNESS COLFFICHNT IN MANNING - 10
-~ 9000 FORMULA APPROPRIATE TO MAYEZRIAL 4 »

- 8000 SOTTOW OF CHANNEL ’

- 7000 - 7 18 RECIPROCAL OF GROSS SLOPE

- 6000 REFEAENGL ! M. R, 8. PROCLEDINGS 1948,
:. sooo . PaASE 190, COVATION (14)
- 4000

EXAMPLE (ste oaswep Lints)

- 3000 " eivews 80 0.03 . E'::
3 s 26 E 50
:' ) . ne -”] a/0 » 1200 L
B 000 ¢ onx
P N T e PINDY O * 2.0.CP
= D
1000  —cfS -.30
- 900 T - o
- 800 > o - X
- 700 5 e S T |y
- 600 2 NS - E1 e [
L z . N - - (7)) P E
- 500 x NG = ~ I - .\20
S > . \ - .3 b -t
- 400 = \o wit " [ > [
- . INSTRUCTIONS ~0o | , I =t
- 300 R &Er - I-.01 of
. . wr ot
. 1. CONNEST a/n maTI0 WiTw SLotEs) . o> | o 2
E AND CONNECT DISCNANGE (Q) WITH \RE\° S 008 [
- 200 orpTH L4}, THEsL Two umgs usT N O N . L 007 -1
b INTERSECT AT TURNMING LINE FOR K :\0\ | * ° w .10
- COMPLETE SOLUTION. Q & \\.\o - 006 Ia.l- =
: ‘ L R Ol .os
2,708 SNALLOW k- .008 :
- 100 . V-SNAPLD CMANNEL L Ww | o7
":8 ©C AS SHOWN USE WOMOSRAPM 004 Qt 06
= = - .
_ 70 wis 2 g w !
- 60 a O L .os
- 80 3 70 oEvEAMING T /—'—\\ e~ 8 - .003 ol
[ ) OISCHARSE O, N L B
[~ 40 PORTION OF CHANNEL I 4'(':)“"« » g E 04
[ WAVING WIDTM X:@ o E_
5"30 DETEAMINE OLPTM ¢ FOR TOTAL DISCMARSE 1N - .002 9
3 © EMTINE BECTION @. THEW USL WOMOSRAPH TO [ [ ':'"03
E DETEAMING O, IN SECTION B FOR GEPTH 1 <t
F 20 ceo-(f) - o 3
: | . [ xf
- «.70 DETLAMING ” C [ - 02
'E ™ COMPOSITE SLCTION - . .":nT“"W i &] -
FOLLOW INSTRUCTION 3. i, 1 [
10 10 OBTAIN DISCHARSL N 2,0 - .001 ol
SCCTION & AT ASSUMED RERTELS) g
BEPTM 6 ; OBTAN O FOM ‘ [
SLOPE RATIO 1, AND OLPTH 4" THEN Q, * 0, 00 . L
One foot is 0.3048m L o1

One cubic foot is 0.0283m3
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T ——4{<<< Q==3"Sx ST S
N ) ¢
~ 8 N
1<%, EXAMPLE:  GIVEN: £
s N=0016; Sx=0.03 le]
_ $=004; T=6FT 0.8
-0.2 FIND: 0.64%°
ot Q =2.4 FTYs 4
Qn=0.038 FT¥S 0.4
—0.1 w . . -0
= s I
- 0 - T(FT) .
- 006 o 5
= 30 0.2 -
=)
004 Sy & ) Lio
[~ \\ | . ‘a :
-00! 20 4 >~ =8
- 0.02 L ol—ts6
g * I ] 0.08 +
\\ c i
—t-001 . [0 C oo0e-*
:Q.O\‘ i Lo— i
- 0.008 — - |
N ST 8 0.04.4
| 0006 - 0.04 e 5
L. A 6 - -
— 0.004 S
i 006 N _o---"T7 ) i
-0.002 0.1 !
I 3 - fos
- 0,001 0017106
| T _ 2 - 0.008 +
I ! toa
\\/ 1) For V-Shape, use the nomograph with 0.006
6:?/ Sy2 Sx =Sy Sx2 /( Sy + Sx2) T
_ 0.004
2) To determinedischarge in gutter with 0.2

composite cross slopes, find Qs using

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

CHART 3. Flow in triangular gutter sections.
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o Effﬁf“<7576ﬁﬁf Q
T (FTYs)
0.42 0.3 0.6 =W
Ly =0.6Q>"S>>(1/nsy)™ -
FOR COMPOSITE CROSS SLOPES, USE Se FOR Sx, 40-
Se=Sx +SwEo ; Sw=Q/W W
Z : 30
ol Lt
© _
g (FT) 20-
g -80
w Sy, Se - r70
Z -60
S - 0.0l ’ -
© 1 50 . 107
0 -000l Zf. 8
3 /,-/% '2."\-“ ’,r' - ’-40 ) N
00l i 2 0.02 6 -
u 3 o x\“\ -30 \\\\ -
! s ) “T:0.03 \\5
- E —”_,—‘ i \‘w. ‘ \4\.
- =00l [00% o
g ' 006 3-
booe | ’ [ 008
[ - 0. | 2
0.1 | ”
Lo2 -9
. -8 | -
-7 B
6 0.8 i
-5 0.6
EXAMPLE L4 0.5
GIVEN: n=00I16; $=0.0I 0.4 7
Sx=0.02 ; Q=4 FTYS
0.3 -
FIND: Lt=34 FT

CHART 9. Curb=opening and slotted drain inlet length
for total interception.
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0.6

0.4

EFFICIENCY E

0.2

CHART 10. Curb=cpening and slotted drain inlet interception efficiency.
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~ DEPTH OF WATER d (FT)

10 T T T
) / ANV LA
I p_G.F.*:,;E..; OPENIN(:aRATIO \4‘3/ / / / / / //
o | P78 0.9 / /_L”, / //
g VARSR vaRvELTVa VI
e AR A s, /
T « Tested /V
. / -. / / {1/ / |
/ / K
| / | . / //
0.8 /// p ’///A/‘/
N Py |
0.5 o~ ,/,///%/// CURB
oy e =] !
_ ———
03— ?"'b: ///‘/’é////‘ ——— jl_
02 ///9"\0’//, A =CLEAR OPENING AREA
%//a P=2W+L (WITH CURB)

/ ‘Pz=2(W+L) (WITHOUT CURB)

o'll l 2 3 4 5 6 8 10 210 3lov 410 50 60 elo 1loo
DISCHARGE Q (FT3/$)

CHART 11. Grate inlet capacity in sump conditions.
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U Deeter Foundry o ITNC.  P.0.Box 20278, Lincoln, Nebraska 68529

Heavy Duty
Total Wt. for single unit — 380#
Open Area for single unit — 390 Sq. In.

2. Frequently used for airport installations.

quadruple units.
Drawing
liustrating Multiple
2425 Inlet Units

i ¥ 3 s

s

2425 Inlet Grate & Sectional Frame

1. Grates can be bolted to frames with 3”x 2" brass bolts.

3. If multiple units are desired specify double, triple, or

N .

24"

|
V5| o v |

21"
-

; 28"

Also: Western lron ¢ £dy Co.

Heavy Duty Open Area

Total Wt. — 2433 — 520# — 184 Sq. In.
2434 — 890# — 368 Sq. In.
1. 2434 frame requires two grates.

232"
12" V2"

e

NENENENINBN 7

24" S
28Y2"

231/2"—_—1

A w2t
=

Al‘_t

196"

7

]
N

o
¥y

213"

297"
Drawing
llustrating 2433 Catch
Basin Grate & Frame

7

400G Grte

2433-2434 Catch Basin Inlet Grate & Frame

A00F Frame (1 unit)

408 Frune (2 unit)

Drawing
ustrating 2434 Catch
Basin Grate & Frame

lllustrating 2433
Catch Basin Grate & Frame

Heavy Duty

Total Wt. — 1105#

Open Area — 473 Sq. In.

1. Frame requires two grates.

‘—‘. 247"
“ - ‘/4“ ']
9 —

26%“

aplla” 4 r‘.‘/zq
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- L 24" ]
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DISCHARGE Q (FT3/s) | |
CHART 12. Depressed curb=opening inlet capacity in sump locations.
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