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DATE January 25, 2002

. Profasszonal Engmeermg COnsultants PA,

_ 1263 S.W. TOPEKA BLYD. » TOPEKA, KANSAS 66612 785-233- 8300 FAX 785-233-8855 www.pecl .com « mpeku@ped .Lom

MEMO

TO: Mr. Michael E. Lindebak, P.E. ‘ FROM: Michael W. Berry, P.E. /{/ﬁé‘
City Engineer o .
455 N. Main PROJECT NO.: 99624-2051

Wichita, Kansas 67202
' PROJECT: Balthrop 4™ Addition
ATTENTION: V.R. Huang, P.E.

REFERENCE: Drainage Plan Computations | COPIES TO:

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

Attached hereto are the computations for the referenced project. This report supercedes previous reports dated
February 29, 1996 and October 13, 1999 for the same subdivision.

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: 17 =40 topographlc map with 1’
contours, K-96 record drawings and preliminary plat and drainage plan for KTP Addition.

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:

Q = 0.56 (Z/n)S?d*® (Manual #1)

It was assumed that t, for street flow was equal to t, for pipe flow. This is a conservative assumption, as pipe
velocities generally exceed gutter velocities. For local streets, curb-deep flow is tolerable for the minor storm.

Inlet capacities were determined by the methods presented in Manual #2, using Chart No. 9 through 12.
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In this analysis, City of Wichita Type 1A inlets and 3/8 in./ft. street cross-slope were assumed to be utilized.
For the Bracken/Tipperrary/White Tail loop, 6-5/8" standard curb with 0.7’ walk grade was assumed. For all
other streets, 3-5/8” roll curb with 0.4’ walk grade was assumed.

Grate inlets were assumed to be Std. 4’ x 2° design used by the City of Wichita, except for a special inlet to be
utilized at Node 210.

All storm sewer systems serve residential streets. Theréfore, 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 overland through streets to discharge in a drainage easement in KTP Addition to a
pond. '

Nodes 210 to 100 are sized to handle the 100-year flow from K-96 and the off-site area Il adajcent.
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. For the major storm, 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 smooth flow 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.

REAR YARD DRAINAGE: .

In order to minimize long term drainage problems in rear yard areas, and to accommodate current architectural
requirements for single family homes, this plat proposes a series of rear yard drainage systems in public
easements. In combination with detailed grade design on the public easements, a comprehensive strategy is
provided to deal with drainage of the rear yards.

The general criteria are as follows:
1. Provide 2% or greater longitudinal slope.
2. Provide inlets at low points, with adjacent drainage release points at approximately one foot of '
depth. Drainage release points are desigried to provide a “cascade effect” from one point to
another to provide a positive, passive drainage relief system in the event of system failure.
3. On continuous longitudinal grades, inlets will be provided approximately every 300 feet to

providc opportunity to intercept flow before it has opportunity to accumulate in significant
amounts so as to cause erosion problems. :
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4. For lots abutting the rear yard drainage system, the four-comer lot grading plan will set low

opening criteria above the drainage release point so as to provide freeboard.

DRAINAGE MAP:

1’ =100’ scale drainage map is included in a map pocke? at the back of the report.

MWB/ljc
Attachments

F:A\1999\99624\Corresp\LindebakMemo! .doc
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ON-SITE HYDROLOGY
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HYDROLOGY DATA
BALTHROR ADDITION PEC PROJECT NO. 01545 DWL 1125102
RUNOFF RUNOFF TIME OF RAINFALL RAINFALL 2-YEAR 100-YEAR
AREA COEFF  COEFF  CONC [INTENSITY INTENSITY DISCHARGE DISCHARGE
BASIN  ACRES c2 €100 Te (MIN) 12 (inHr} 100 (inHr) Q2 (CFS) Q100 (CFS)
A 1.53 0.5 0.76 15 3.83 7.37 293 8.57
B 1.12 0.5 0.76 15 3.83 7.37 2.14 6.27
C 0.81 0.5 0.76 16 3.83 7.37 1.55 4.54
D 1.33 0.5 0.76 15 3.83 7.37 2.55 7.45
E 0.83 0.5 0.76 15 3.83 7.37 1.59 4.65
F1 0.60 0.5 0.76 15 3.83 7.37 1.15 3.38
F2 057 0.5 0.76 15 3.83 7.37 1.09 3.19
G 0.45 0.5 0.76 15 3.83 7.37 0.86 2.52
H1 0.46 0.5 0.76 15 3.83 7.37 0.88 2.58
H2 0.51 0.5 0.76 15 3.83 7.37 0.98 2.86
| 0.61 0.5 0.76 15 3.83 7.37 1.17 342
J 0.60 0.5 0.76 15 3.83 7.37 1.15 3.36
K 1.25 0.5 0.76 15 3.83 7.37 2.39 7.00
L 0.71 0.5 0.76 15 3.83 7.37 1.36 3.98
M 1.06 0.5 0.76 15 3.83 7.37 2.03 5.94
N 0.83 0.5 0.76 15 3.83 7.37 1.59 4.65
0 1.12 0.5 0.76 15 3.83 7.37 2.14 6.27
P 0.37 0.5 0.76 15 3.83 7.37 0.71 2.07
Q Q.36 0.5 0.76 15 3.83 - 7.37 0.69 2.02
R 0.37 0.5 0:76 15 3.83 7.37 0.71 2.07
-8 0.95 0.5 0.76 15 3.83 7.37 1.81 5.30
T 0.84 0.5 0.76 15 3.83 7.37 1.61 4.72
U 0.62 0.5 0.76 15 3.83 7.37 1.18 3.46
Vv 0.26 0.5 0.76 15 3.83 7.37 0.50 1.46
w 0.15 0.5 0.76 15 3.83 7.37 0.29 0.84
X 0.70 0.5 . 0.76 15 3.83 7.37 1.34 3.92
Y 0.25 0.5 0.76 15 3.83 7.37 0.48 1.40
Z 0.56 0.5 0.76 15 3.83 7.37 1.84 5.38
AA 1.52 0.5 0.76 15 3.83 7.37 2.9 8.51
BB 0.26 0.5 0.76 15 3.83 7.37 0.50 1.46
cC 0.53 0.5 0.76 15 3.83 7.37 1.01 2.97
DD 0.78 0.5 0.76 . 15 3.83 7.37 1.49 437
EE 0.54 0.5 0.76 15 3.83 7.37 1.03 3.02
FF 0.93 0.5 0.76 15 3.83 7.37 1.78 5.21
GG 1.22 0.5 - 0.76 15 3.83 7.37 2.34 6.83
HH 1.62 0.5 0.76 15 3.83 7.37 3.10 9.07
il 15.40 0.5 0.76 15 3.83 7.37 29.49 86.26
JJ 7.06 0.5 Q.76 15 3.83 7.37 13.52 39.54
KK 1.70 0.5 0.76 15 3.83 7.37 3.26 9.52
LL 0.65 0.5 0.76 15 3.83 . 7.37 1.24 3.64
MM 0.80 0.5 0.76 15 3.83 7.37 1.53 4.48
NN 1.80 0.5 0.76 15 3.83 7.37 3.45 10.08
PP 32,00 0.56 27 101.00
QQ 54.00 0.51 30 145.00
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DESIGN CHARTS
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100 j, 1355.0000 100 3 27 26

110 t,BALTHROP 4TH ADDITION DRAINAGE PLAN

120 t,MWB 01-25-02 C:\STORM\BALT4 .INP ‘

130 ¢,2-YR ANALYSIS; EXCEPT 100 YR FOR BASINS Z, II, & PP (K-96)

140 m, 100 1355.00

150 m, 105- 1358.50

160 m, 110 1358.50 :

170 4, 120 . 0.00 2.70 0.00 0.00 5.10 15.00 1358.50
180 m, 130 1359.30

190 m, 135 1359.80 '

200 i, 140 0.00 1.85 0.00 ¢.00 5.00 . 15.00 1359.80
210 m, 160 1360.20

220 m, 170 1360.20

230 i, 180 0.00 1.50 0.00 .00 2.80 15.00 1360.20
240 m, 180 1361.30 : ’

250 i, 210 ¢.00 47 .40 0.00 0.00 175.00 27.00 1361.00
260 i, 220 0.00 0.96 0.00 0.00 5.40 15.00 1362.50
270 i, 310 0.00 6.30 0.00 0.00 12.30 15.00 1360.20
280 i, 320 - 0.00 0.45 0.00 0.00 0.90 15.00 1368.00
290 i, 330. 0.00 1.33 0.00 0.00 1.50 15.00 1367.50
300 i, 340 0.00 0.90 0.00 0.00 1.70 15.00 1370.00
310 i, 410 0.00 0.99 0.00 0.00 1.50 15.00 1358.50
320 i, 420 0.00 0.62 0.00 0.00 1.20 15.00 1357.50
330 i, 430 0.00 0.85 0.00 0.00 1.60 15.00 1359.50
340 i, 440 0.00 3.04 0.00 0.00 5.30 15.00 1359.50
350 i, 450 0.00 0.54 0.00 0.00 1.00 15.00 1359.50
360 i, 460 0.00 0.26 0.00 0.00 0.50 15.00 1362.00
370 i, 470 0.00 1.52 0.00 0.00 2.20 15.00 1363.00
380 i, 480 0.00 0.93 0.00 0.00 1.80 15.00 1360.00
390 i, 490 0.00 0.84 0.00 0.00 1.60 15.00 1359.00

400 i, 500 0.00 0.95 0.00 0.00 1.80 15.00 1359.00
410 b, 105 100 235,00 8.00 4.00 0.013 0.00 0.00
420 b, 110 105 40.00 8.00 4.00 0.013 70.00 0.00
430 p, 120 110 15.00 3¢ 0.013 110.00 0.00

440 b, 130 110 160.00 8.00 4.00 0.013 0.00 0.00
450 b, 135 130 75.00 8.00 4.00 0.013 50.00 0.00
460 p, 140 135 20.00 18 0.013 90.00 0.00

470 b, 160 135 110.00 8.00 4.00 0.013 0.00 0.00
480 b, 170 160 250.00 7.00 4.00 0.013 20.00 0.00
490 p, 180 170 20.00 ig8 0.013 S0.00 ¢.00

500 b, 190 170 185.00 7.00 4.00 0.013 0.00 0.00
510 b, 210 150 300.00 7.00 4.00 0.013 45.00 0.00
520 p, 220 210 180.00 18 0.013 80.00 0.00

530 p, 310 170 20.00 24 0.013 90.00 0.00

540 p, 320 310 300.00 15 0.013 0.00 0.00

550 p, 330 320 330.00 15 0.013 90.00 0.00

560 p, 340 330 300.00 15 0.013 0.00 0.00

570 p, 410 110 30.00 30 0.013 70.00 0.00

580 p, 420 410 140.00 30 0.013 0.00 0.00

530 p, 430 420 160.00 24 0.013 80.00 0.00

600 p, 440 430 40.00 24 0.013 0.00 0.00

610 p, 450 440 110.00 18 0.013 0.00 0.00

620 p, 460 450 315.00 15 0.012 20.00 0.00

630 p, 470 460 75.00 15 0.013 45.00 0.00

640 p, 480 450 200.00 15 0.013 0.00 0.00

650 p, 490 420 160.00 18 0.013 0.00 0.00

660 p, 500 450 165.00 15 0.013 0.00 0.00

670 e ' .

P.E.C.



31 C3J .7

1

1

T

L1 31 C3J C3 C

BALTHROP 4TH ADDITION DRAINAGE PLAN
MWB 01-25-02  C:\STORM\RAL™.INP

4-YR MNALISIS; EECEPT 100 YR POR BASINS 2, II, & BP (K-96)

LN I

L A L Yy Rt it Ty

Tributary Area :
itittil!!lfttiiitiii*tttflit!iitit!iliiiiif!iitiiitittt

Node to C Area Slope Lemgth 7C{0) I{0) (0}
Node {ach (%} (Pt} {win) (In/Br) (CFS}

L e Rt T Y SR st T

105 100 .00 .00 .00 Q000 007 00
110 108 .00 .00 .00 Qo000 80 00
120 110 .00 2.70 .00 0 15,00 3.83 5.10
130 110 .00 .00 .90 Q0 00 000 o0
135 130 .00 .00 .00 A0 .00 00 .00
140 135 .00 1.85 .00 .0 15.00  3.83 5,00
160 135 .00 .00 .00 Q0000 00 .00
170 180 .00 .00 .00 00 .00 .00 .00
180 1m0 .00 1,50 .00 0 15,00 3,83 Z.80

180 170 .00 .00 .00 A0 00 L0 00

210 130 .00 47.40 .00 J0027.00 2,84 175.00
20 210 90 .36 .00 40150000 3,83 5040
310 170 .00 6.30 .00 015,00 3.83 12,30

320 310 .00 .45 .00 001500 .83 .90

330 320 .00 133 .00 015,00 3.83 1,50
340 330 .00 .90 .00 L1500 383 1.7
410 110 .00 .99 .00 .0 15,00 3.83  1.90
15,00 3.83 L.20
15.00  3.83 1.60
15,00 3,83 5.30
15,00 3.83 1.0

15.00  3.83 .50

020 40 .00 .62 .00 L
30 420 .00 L85 .00 .
MO 430 .00 304 .00 L0
650 40 00 54 .00 .0
60 450 .00 .26 00 .0
470 460 .00 152 .00 .0 15.00 3.83 2.20
480 450 .00 .83 .00 .0
490 420 .00 L84 .00 .0 15.00 3.83 1.60

500 480 .00 .85 .00 0 15,00 3,83 1.80

LRy YT T2 2Rt s rrerTIrT

15,00 3,83 1.80

-

. < ali g

EYDROLOGY* * ¢

bt e Rl LR E]

logy Summation
L I X I I 11T I )
© I ¢ 5mQ

(Min) (InsEr) {CFS} (CFS)
EASEREREESERERE AR R EE Y

29.92 2,67 .00 213.28
20.82 2.68 .00 213,28
15.00 3.83 5.0 5.10
20,38 2.0 .00 195.46
D48 270 .00 19546

15.00  3.83 5.00 5,00
28,87 L7 .00 181,80
23,26 2.76 .00 191,90
15,00 3.83  2.80 2.80
27,78 7%
27,00 2.84 175.00 179,12
15.00  3.83 540 5.0
15.00 3.83 12.30

0.82 327 M L

00 179,12

14.86
1061 3.46 1,35 3,05
15,00 3.83 170 1.70
2035 330 1.64
1963 3.37 1.05
18,90 3.43 143
1870 345 4.77

17.47
15.83
11.57
10.14
18.08 3,50 .82 537
1570 3,75 .49 2,49
15,00 3.83  2.20 2.20
15.00 .83 1.80 1.80
16,87 362 1,81 1
1500 3.83  1.80 l.g0

EEE et iR TS )

W

Storm Frequency =

01-25-2002

2-Year

PAGE

iititttitttti!iitiitii!t!!!i*ii*t*i!ttittlf#

Conduit Data

LR R e I R I T T 22T

Siza Velocity length 1T TMHIC
(Pt/3ac) (Ft) (Min) (Min)
TTPPTRAT et AR H S rrt Wl reve N
B.OOX 400 6.6 235.00 .59 30,51
00X 400  6.66 40.00 .10 29,52
0 L0 15.00 .24 15,24
8.00X 4,00 6.1 15000 .44 29.82
00X 400 611 7500 .20 29.38
18 2.8 20.00 .12 15.12
00X 400 6.00 110.00 .31 29.18
T00X 400 685 250.00 .61 20,67
B LS 2000 .21 1521
700X 4.00 640 185.00 .48 28.26
00X 400 640 300.00 .78 20.78
18" 306 180.00 .98 15.98
/AN N TR T I ISR
15' 311 30000 1.61 22.42
15 249 3000 221 2082
15 139 30000 3.61 18.61
00 356 3000 .14 2049
0 32 UL -T2 20.35
W 69 160,00 .2 19.63
W32 0.0 .2t 18,90
18 304 11000 .60 18,70
1 209 31500 2.40 18.09
15 L% 7500 .70 15.70
15147 0000 2.2 1727
18 188 160,00 1.42 18.%0
15" L4 15500 187 16.87

Ly Y T YR 22 eIt

P.E.C.
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BALTHROP 4TH ADDITION DRAINAGE PLAN

MWB 01-25-01

C:\STORM\BALTY , INP ‘
2-YR MNALYSIS; EXCEPT 100 YR FOR BASINS Z, II, & PP (K-36)

+ + + EYDRAULICS® ¢ ¢

Storm Frequency =

01-25-2002

2-Year

PAGE

LA AR LR R s b a iRt bl b i e gttt Il I e T L R A R R AR a e R s R 22122242221}

Desired Diff.

Roda

100
105
110
120
130
135
140
160
170
180
190
210

220

310
320
330
340
410
420
430
440
450
460
470
430
450

Byd-G1

Blevation Elevation (Pt)

1155,0000
1355.8400
1356.0500
1356, 0520
1356,5380
1356,7120
1356.757¢
1356.9330
1357.6940
1357.7080
1358.2900
1360.4930
1360.9680
1358.6500
1359.8770
1360.7620
1360.9700
1356.1860
1356.5370
1357.0710
13573730
1357.8760
1358.4929
1358.5790
1358.0319
1356.7789

1355.0000

1358.5000

1358,5000
1358,5000
1359,3000
1359.8000
1359..8000
1360.2000
1360.2900
1360.2000
1361.3000
1361.0000
1362.5000
1360.2000
1368.0000
1367.5000
1370.0000
1358.5000
£157,5000
1359.5000
£359.5000
1159.5000
1362, 0000
1363,0000
1360,0000
1359.0000

0
2.66
2.45
2.45

Byd-Slepe Priction Bend  Transition Manhole Deflection Jumctien  fTotal
SUPPPPPRPPPN - OPPOOR . FOOUS b PO i< SPPUOOO - FOUUTI - NUUOTRY .+ FOOUUPN .+ WO v el O
. 00000 0000 009 . 0000 0090 .0000 0000 . 0000
.00232 Sl Rl 0000 L0345 ' 2551 Q058 .8398
00232 .0927 .6000 L0110 0000 L0000 1063 2100
00015 0023 0000 0000 .0000 L0000 +0000 0023
.00195 JA13 0 L0000 .0000 0290 BUE)] 049 4882
.00195 1458 .0000 0021 0000 0000 1257 JA137
.00227 0452 0000 .0000 .0000 0000 0000 L0453
00188 2063 .0000 0342 4000 . 0600 =.0795 2210
00261 6516 .0000 0094 +0000 .0000 1000 JI6LL
00071 0143 .0000 +0009 L6000 .0000 20000 0242
00227 4201 .0000 .0000 0318 L1383 L0057 . 5958
.00227 L6612 0000 0450 .0000 L0725 1.4004 2.2031
+00264 A757 0000 L0000 .0000 L0000 0000 ATS7
.00431 .0863 0000 .0197 L0000 .0000 L8507 .9566
00350 1,050 .0000 0054 .0000 J0481 J24 12272
;00224 a3 .0000 L0066 0000 .0000 .1403 8847
00069 .2078 0008 L0000 0008 .0000 0000 2078
00181 0544 .000¢ .0035 .000¢ 0000 .0788 +1367
00149 +2085 000t .00%9 .000¢ 1054 L0272 .3509
00262 AL87 0000 L0049 L0000 .0000 .1097 5383
.0o201 .0804 0000 0019 0% - .0000 +2199 3021
.00261 L2870 - L0000 .0083 L0000 1373 1720 3031
00173 L5461 0000 . 0025 L0000 L0109 0567 6162
00116 0870 000t . 0009 0000 L0000 0000 L0870
.00078 .1553 oo L0000 L0008 000 .0000 L1553
00100 .1593 0000 0021 Nl .0000 0788 L2403
.00078 1281 L0000 L0000 L0000 0000 0000 L1281

560

1356. 9060

1359.4600

2.08

A R R A N T A A R N R AR RN R RN R R kR R AR PN R ARt AR Ak

P.E.C.
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Project Description

Project File g:\haestad\fmw\balthrop.fm2
Worksheet Balthrop 4th Addition
Flow Element Trapezoidal Channel
Methed Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Channel Slope 0.008000 ft/ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H:V -
Bottom Width 50.00
Discharge 152.50
Results
Depth 0.79 ft
Flow Area 4152 - ft?
Wetted Perimeter 55.01 ft
Top Width 54.76 ft
Critical Depth 0.65 ft
Critical Slope 0.015388 ft/ft
Velocity 3.67 ft/s
Velocity Head 0.21 ft
Specific Energy 1.00. ft
Froude Number 0.74
Flow is subcritical.
Channel Lot Mos $3 ¢ 39

X F
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Balthrop 4th Addition Q10 R

Worksheet for Trapezoidal Channel -

Project Description

Project Fiie g:\haestad\fmwibaithrop.fm2
Worksheet Balthrop 4th Addition '
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channet Depth
Input Data
Mannings Coefficient 0.030
Channei Slope 0.008000 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H:V
Bottom Width 50.00 At
Discharge 102.00 cfs
Resuits
Depth 0.62 ft
Flow Area 32.37 ft2
Wetted Perimeter 53.95 ft
Top Width 53.74 ft
Critical Depth 0.50 ft
Critical Slope 0.016744 ft/ft
Velocity 3.15 ft/s
Velogcity Head 015 -t
Specific Energy 0.78 ft
Froude Number 0.72
Flow is subcritical.
Channel awasy Led Wos 3RE 39

* R

01/29/02
14:04:38 AM

Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666

FlowMaster v5.15
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OFF-SITE HYDROLOGY
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OFF-SITE HYDROLOGY

Offsite areas were analyzed utilizing field reconnaissance for the area north of
the plat and west of K-96 (Basin II), and K-96 record drawing information for those arcas
easterly of K-96 (Basins PP and QQ). The 100-year storm peaks for Il and PP were -
prorated at Tc — 27 min. '

Downstream, the Developer has made arrangement with the adjacent landowner
to extend the box culvert sewer approximately 140 feet to the detention pond at a
flowline elevation of 1351.00. The proposed pond is to be modified to have a static pool
elevation of 1351.0 and a 100-year water surface elevation of 1354.5.
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NOTES
1. BRACKEN/TIPPERARY/WHITE TAIL LOOP USES

6 5/8" CURB AND 0.7 WALK GRADE.
2. OTHER STREETS ARE 3 5/8" CURB AND 0.4" WALK GRADE

3. ALL PIPES AND BOX CULVERTS CONCRETE (n=0.013)

DRAINAGE PLAN FOR

BALTHROF 47H ADDITION
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SEE SUPPORTING CALCULATIONS FOR HYDROLOGY
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1C = 27 MIN.

Q100

PP

STATIC POOL = 1351.0

HW100 = 1354.0
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