Storm Sewer Design

Bayer Becker Engineers

10  yr. Storm Formulas Used:
Q_r=AClI Designed By: MJL Date: 09/13/16 Revisions: Date:
Project: Keefe Tracts 2& 3  V_p = 1.488 RA2/3) SY1/2)/n Reviewed By: Date: Revisions: Date:
Job No.: 15M053.000 Qp=ApVop Revisions: Date: Revisions. Date:
| LOCATION | TOPOGRAPHY | TIME  Min. Tc= 10] [ DESIGN | Constantnvalue:  0.015 |
Street From To Area "C"  Contributing Composite  T-infet  T-upstr T_c-conc. Intensity Q_r Pipe Size "n"  Distance Slope Velocity Q_p FlowTime T/Grate Inlet Quilet [nlet
Structure  Structure (acres) Area C {min.) {min.) {min.} (in./hr)) (cfs.)  (inches) (ft.) (%) (ft./sec) {cfs.) {min.) invert Invert Clearance
1 4 0.44 0.90 0.44 0.20 10.00 10.00 10.00 5.15 2.04 15 0.015 109  0.50 3.23 3.96 0.56 864.35 861.3 860.76 1.80
2 3 0.03 0.0 0.03 0.90 10.00 10.00 10.00 5.15 0.14 12 0.015 32 200 5568 437 0.10 868.19 865.19 864.54 2.00
3 4 0.03 090 0.08 0.90 10.00 10.10 10.10 5.14 0.28 12 0.015 55  2.02 5.59 4.39 0.16 868.12 864.54 863.42 2.65
4 5 013 0.20 0.63 0.90 10.00 10.56 10.56 5.07 2.87 15  0.015 85 0.50 3.23 3.96 0.28 867.33 860.76 860.49 5.32
5 6 0.63 0.90 1.26 0.90 10.00 10.85 10.85 5,02 5.70 18 0.015 79 0.50 3.64 6.44] 0.36 867.08 860.13 859.74 5.45
6 7 0.12 0.90 1.38 0.90 10.00 11.21 11.21 4,97 6.17 18 0.015 70 1.00 5.15 8.10 0.23 868.06 859,74 859.04 6.82
7 8 0.15  0.80 1.53 0.90 10.00 11.44 11.44 4.94 6.80 18 0.015 17 2.00 7.29 12.8?§ 0.04 865.35 853.34 853.00 10.51
10 11 0.17 0.60 0.17 0.60 10.00 10.00 10.00 515 0.53 12 0.015 17  2.00 5.56 4.37 0.05 866.31 853.33 853.00 11.98
12 13 0.00 0.40 0.00 0.40 10.00 10.00 10.00 515 0.00 42 0.015 12 4.00 18.13 174.39 0.01 857.61 853.15 852.67 0.96
14 15 0.00 0.40 0.00 0.40 10.00 10.00 10.00 5.15 0.00 18 0.015 17 4.00 10.30 18.21 0.03 855.60 853.35 852.67 0.75
16 17 0.07 035 0.07 0.35 10.00 10.00 10.00 5.15 0.13 12 0.015 130 0.50 2.78 2.18 0.78 864.7 862.7 862.05 1.00
17 18 0.07 035 0.14 0.35 10.00 10.78 10.78 5.03 0.25 12 0.015 210 0.50 278 2.18 1.26 864.7 862.05 861 1.65
18 19 0.00 0.00 0.14 0.35 10.00 12.04 12.04 4.85 0.24 36  0.015 21 2.00 11.57 81.75 0.03 862.67 853.41 853 6.26
30 34 0.27 0.90 0.27 0.90 10.00 10.00 10.00 5.15 1.25 12 0.015 151 0.50 2.78 2.18 0.91 864.1 861.01 860.26 2.09
31 32 0.20 0.90 0.20 0.90 10.00 10.00 10.00 5.15 0.93 12 0.015 92 0.50 2.78 2.18 0.55 861.83 858.80 858.34 2.03
32 33 0.50 0.90 0.70 0.80 10.00 10.55 10.55 5.07 3.19 15 0.015 30 0.50 3.23 3.96 0.15 861.52 858.1 857.94 217
33 34 0.63 0.90 1.33 0.90 10.00 10.71 10.71 5.04 6.04 18  0.015 101 0.50 3.64 6.44 0.46 861.52 855.9 855,39 4.12
34 37 0.00 0.00 1.60 0.90 10.00 11.17 1117 4,98 7.18 18 0.015 71 1.00 5.15 9.10, 0.23 864.82 855,39 - 854.68 7.93
35 37 0.57 0.90 0.57 0.90 10.00 10.00 10.00 515 2.64 12 0.015 62 4.80 8.62 8.77 0.12 864.38 861.25 858.25 2.13
36 37 0.27 Q.90 0.27 0.80 10.00 10.00 10.00 5.15 1.25 12 0.015 67 0.50 2.78 2.18 0.40 861.68 858.59 858.25 2.08
37 38 0.31 0.90 2.75 0.90 10.00 11.40 11.40 4.94 12.23 18 0.015 38 2.50 8.15 14.39 0.08 861.7 854.68 853.73 5.52
38 39 0.20 0.90 2.95 0.90 10.00 11.48 11.48 4.93 13.09 18  0.015 29 2.50 8.15 14.39 0.06 861.7 853.73 853 6.47
40 41 0.09 050 0.09 0.90 10.00 10.00 10.00 5.15 0.42 12 0.015 73 0.50 2.78 2.18i 0.44 863.07 859.88 859.51 2.19
41 42 060 0.80 0.69 0.90 10.00 10.44 10.44 5.08 3.16 15 0.015 119 0.50 3.23 3.96' 0.61 862.93 859.26 858.67 2.42
42 43 042 0.20 1.11 0.90 10.00 11.05 11.05 4.99 4.99 18 0.015 60 0.50 3.64 6.44' 0.27 862.93 858.41 858.11 3.02
43 44 0.11  0.80 1.22 0.90 10.00 11.33 11.33 4.95 544 18 0.015 78 050 3.64 6.44 0.35 862.93 858.11 857.72 3.32
44 45 0.03 0.80 1.25 0.90 10.00 11.68 11.68 4,90 5.51 18 0.015 38  0.50 3.64 6.44 0.17 863.51 857.72 857.53 4,29
45 63 0.03 0.90 1.28 0.90 10.00 11.86 11.86 4.88 5.62 18  0.015 14 1.00 5,15 9.10 0.05 863.51 857.53 857.39 4.48
46 47 0.05 0.90 0.05 0.90 10.00 10.00 10.00 5.15 0.23 12 0.015 38 0.50 2.78 2.18 0.23 863.02 859.98 859.79 2.04
47 64 0.09 0.90 0.14 0.90 10.00 10.23 10.23 512 0.64 12 0.015 15 1.00 3.93 3.09. 0.06 863.02 859.79 859.64 2.23
55 56 0.31 0.20 0.31 0.90 10.00 10.00 10.00 515 1.44 12 0.015 82 0.50 2.78 2.18 0.49 860.45 857.22 - 856.81 2.23
56 57 013 0.20 0.44 0.90 10.00 10.49 10.49 5.08 2.01 12 0.015 55 0.49 2.76 217 0.33 860.61 856.81 856.54 2.80
57 58 0.22 0.90 0.66 0.90 10.00 10.82 10.82 5.03 2.99 15 0.015 106  0.50 3.23 3.96 0.55 863.31 856.3 855.76 5.76
58 62 0.35 090 1.01 0.90 10.00 11.37 11.37 4,95 4.50 18 0.015 99 0.50 3.64 6.44 0.45 863.23 855.561 855.01 6.22
59 60 0.35 0.20 0.35 0.90 10.00 10.00 10.00 515 1.62 12 0.015 11 0.50 2.78 2.18 0.07 862.4 859.32 859.26 2.08
60 681 020 0.90 0.55 0.90 10.00 10.07 10.07 5.14 2.54 15 0.015 38 050 3.23 3.96 0.20 861.88 859.02 858.83 1.61
61 62 0.22 0.90 0.77 0.90 10.00 10.26 10.26 51 3.54 15 0.015 22 1.08 475 5.83 0.08 861.88 858.82 858.58 1.81
62 63 0.36 0.90 2.14 0.20 10.00 11.82 11.82 4.88 9.40 24 0.015 107 050 443 13.93 0.40 862.73 854.69 854.15 6.04
63 64 022 090 3.71 0.20 10.00 12.23 12.23 4.83 16.11 30 0.015 99 0.50 512 25.14 0.32 863.38 853.65 853.15 7.23
64 65 0.33 0.20 418 0.20 10.00 12.55 12.55 4,78 17.99 30 0.015 130 0.50 512 25.14 0.42 863.62 853.15 852.50 7.97
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| LOCATION | TOPOGRAPHY | TIME  Min. Te= 1] | DESIGN Constantnvalue:  0.015 |
Street From To Area “C"  Contributing Composite  T-inlet  T-upstr T_c-conc. Intensity Q_r Pipe Size  'n" Distance Slope Velocity Q_p FlowTime T/Grate Inlet Outlet Inlet
Struciure  Structure (acres) Area C (min.) {min.) {min.) (in./br.) {cfs.) (inches) {ft.) (%) (ft/sec)  (c.fs) (min.) Invert Invert  Clearance
75 76 0.00 0.40 0.00 0.40 10.00  10.00 10.00 5.15 0.00 96  0.015 277 0.30 861 43296 0.54  857.31 850.19  849.36 -0.88
76 77 0.00 0.40 0.00 0.40 10,00  10.54 10.54 5.07 0.00 96  0.015 133 0.30 861 43296 0.26  B857.17  849.36  848.96 -0.19
77 78 0.00 040 0.00 0.40 10.00 10.79 10.79 5.03 0.00 96 0.015 51 0.30 8.61 432.96 0.10 8566.60 848.96 848.81 -0.36
100 1M 0.33 0.81 0.33 0.81 10.00  10.00 10.00 5.15 1.38 12 0.015 45  0.50 2.78 2.18 0.27 880.30 857.46  857.23 1.84
101 102 0.18 0.35 0.51 0.65 10.00  10.27 10.27 5.11 1.69 12 0.015 B9  0.50 2.78 2.18 0.41 860.60  857.23  856.89 2.37
102 106 035 0.72 0.86 0.68 10.00 1068 10.68 5.05 2.94 15 0.015 96  0.50 3.23 3.96 0.50 860.6 856.9  856.42 2.45
108 106 0.09 0.35 0.95 0.65 10.00 11.18 11.18 4.97 3.06 15 0.015 48  0.50 3.23 3.96 0.25 §61.2 85642  856.18 353
106 107 0.00 0.00 0.95 0.65 10.00  11.43 11.43 4.94 3.03 16 0.015 35  0.50 3.23 3.96 0.18 862.5  856.18 856 5.07
107 108 0.00 035 0.95 0.65 10.00 1161 11.61 4.91 3.02 16 0.015 24 050 3.23 3.96 0.12 86147 85026  B850.14 0.96
108 109 0.23 0.80 1.18 0.68 10.00 1173 11.73 4.89 3.90 18  0.015 72 050 364 6.44 0.33 860.63  849.88  849.52 9.25
110 109 0.06 0.40 0.086 0.40 10.00  10.00 10.00 5.15 0.12 12 0.015 57  1.50 4.82 3.78 020 861.02 856.8  855.94 3.22
109 118 0.00 0.00 1.24 0.66 10.00 12.06 12.06 4.85 3.98 18 0,015 57 0.72 4.38 7.73 0.22 860 849.52 849.11 8.98
111 112 032 0.80 0.32 0.90 10.00  10.00 10.00 5.15 1.48 12 0.015 33 200 5.58 4.37] 010 851,70 84840  847.74 2.30
112 113 0.25 0.90 0.57 0.90 10.00  10.10 10.10 5.14 2.63 12 0.015 35 322 7.05 5.54 0.08 85170 847.74  B46.63 2.96
140 141 0.00  0.00 0.00 0.00 10,00  10.00 10.00 515 0.00 12 0.015 30 200 5.56 4.37 0.08 85357  850.27 84968 2.30
141 142 0.00 0.00 0.00 0.00 10.00  10.09 10.09 5.14 0.00 12 0.015 8 3.88 7.74 6.08 0.02 84998 84815  847.84 0.83
142 113 073 0.78 0.73 0.78 10.00  10.11 10.11 5.13 2.92 12 0.015 11 2.00 5.56 4.37 0.03  856.41 846.84  846.63 8.57
113 114 0.00 0.00 1.30 0.83 10.00  10.18 10.18 5.12 5.65 24 0.015 30 050 4.41 13.86 0.1 854.9 845863 84548 7.27
114 121 0.00 040 1.30 0.83 10,00  10.29 10.29 5.11 5.63 24 0.015 139 0.50 4.41 13.86 0,52 85530 84548  844.79 7.82
115 116 0.13  0.40 1.37 0.64 10.00  12.28 12.28 4.82 4.21 18  0.015 102 0.71 4.33 7.64 0.39 858  849.11 848.39 7.39
116 117 0.00 040 1.37 0.64 10.00 1267 12.67 4.77 4,16 18  0.015 117 0.90 4.89 8.64 040 85837 847.8  84B8.75 9.07
117 118 0.22 0.40 1.59 0.60 10.00  13.07 13.07 4.71 4.53 18 0.015 64  1.00 5.15 9.10! 0.21 855.83 84675  846.11 7.58
118 121 0.16  0.40 1.75 0.59 10.00  13.28 13.28 4.69 4.81 18 0.015 68  1.20 5.64 9.97| 020 85263  846.11 845.29 5.02
120 121 0.08 0.35 0.08 0.35 10.00  10.00 10.00 5.15 0.14 12 0.015 64  0.50 2.78 2.18, 0.38 847  B45.11 844.79 0.89
121 510 044  0.40 3.57 0.65 10.00  13.48 13.48 4.66 10.78 24 0.015 26  0.50 4.41 13.86; 0.10 B49.8 84479  B44.66 3.01
125 126 025 0.85 0.25 0.85 10.00 1000 10.00 5.16 1.09 12 0.015 76  0.80 2.78 2.18 0.46 85110 84890  848.52 1.20
126 127 032 040 0.57 0.60 10.00  10.46 10.46 5.08 1.73 12 0.015 120 0.50 2.78 218 072 85360 84852  847.92 4.08
127 128 024 035 0.81 0.52 10.00 11.18 11.18 4.97 2.1 12 0.015 122 0.50 2.78 2.18 0.73 853.60 847.92 847.31 4,68
128 129 022 0.35 1.03 0.49 10.00 11.91 11.91 4.87 244 12 0.015 103 5.15 8.92 7.01 0.19 853.60 847.31 842.02 5.29
130 129 0.57 0.90 0.57 0.20 10.00 10.00 10.00 5.15 2.64 15 0.015 21 1.00 4.56 5.60; 0.08 847.83 840.19 839.98 6.39
129 131 010 035 1.70 0.62 10.00 1210 12.10 4.84 5.08 15 0.015 30 1.00 4.56 5.60 0.1 8452 83999  B839.68 3.96
131 132 0.00 040 1.70 0.62 10.00 12.21 12.21 4.83 5.07 15  0.015 26 1.00 4.56 5.60 0.09  842.81 839.68  839.42 1.88
132 512 0.00 0.00 1.70 0.62 10.00 1230 12.30 4.82 5.06 15 0.01% 7 100 4.56 5.60 0.03 842 83942  839.36 1.33

9/12/2016 4:32 PM

Page 2

15MD53-000 STM Design 160913.xlsm




e Nv'ld IOYNIVHA LSV OB LS  0r05 HO UaSEH
= < v BYA "pReY BliAsialdl 00T
& OIHO ‘ALNNOD HFLNG ) ke
2o Lls JIHSNMOL HZLSTHO 155m — A
,mm R 2 IDNYH ‘E NMOL ‘8L NOLLOFS uw Um
N g t OATE SOVTd SHRIAL B AVA ALH3EIT
#
2 np - e 13S LINHAd MHOMH.LHYE SSYIN sahoq
m Y | BEEA JINSS T
= W) eeg uogdposeq) Uosiaey
TEAHACTH SIHSE T + LHOMASDS il 3106 CHI6N L OF ANGT £1 ONY 'EE 20 NOBSIKId ZEE-M’SDE_; AW 38 AV ‘LEVE NI O IO M NOILYOM AN HO i.u:.gmn,vmmml E HKJHDJUMQDDZ.mm 40 ALHIJOHE TARMTIAXE AHL Gl ONY ‘IDIAHEE TYNOIEEIICH .86 40 LLNINAHICN Tuv (236} UIXDIE YFAYA 47 (THHCIMMNA HO A3HYHIH VIATK SINOHLI31E ONY 'ENOWLYS 3108 dG EIRIMYHD Trida 031730 TIY ONY INTHNDOT GHHL
— - e i, g ..:1.‘4..:.5:. 3 e ..\.\v\....
= ks D R el
= | f e = ZE T - \
I ! o™ i o - -
A Forme ” o et e e - -
o =
¥ onass B — N _ 2T .
. essmaortesa e - - " /
. e 22 \
= L .
= B
i - - Fl-lu---A
—_ \\ﬁ.mq..._.[ »
=00 2 =
" - e v w S p——
1177577 gy
- fjld a L -
‘__h_. A T~ s\v...vn s 7
it h Pl A=
R
i Vil
iy s
— et L
LIN
R
ikl
[ mnwx _
|
HE EE
A Y
. |
|
1
I
3101
|
|
i
|
E |
|
i
|
|
BRL !
]e r
i
\ i g . N
| m T _ | Y 7 o 3 \\.\ | D
i ! 7 | 7 | e eleflelale [, 1 g8z \\.\ | ~
7 | ; 35 S0
' o - - - -~ ] E= [
mm _ i ) ] J l \_‘ 28 ! ...n \\
Ty iz .
| e e N B cnnn SN e s 2 e SO
” - ; /
m | ; , m 1 e .
| | i 1w 7y 7
W S s/
n_ _ | _I M B \\
J ﬁ \ ra
/
| /
| _ /
= -
| | z
. " ”
1 ; |
: | R —
_ _ |
. U | _ g
| I
i 1 f N g !
: | LE | |
| M. | n : !
| | f :
_ ,Jblw_ _ P : Wf &‘L _ !
o) - . "
,4 i , i :
: - - B "
._ ﬁ :
Hf |
H |
_ ! !
: | !
| ;
/
; i
: m /
m " /
Lin _ )
! !
R e e O - e N O O U N I T P S I SO U Lo
R |
ﬁ I
”
4 I
N W
— I
!
i ;
_
i
% 1
7 —_—— 1
._.\\\ ] 1 |
& \\\..\f | "
S _ “
ey —_— i
S e | |
3 1 L
| L AR
: — t T~ A
el 1 . Iil
i — T N
_. o | . /./A .
_ . ! /../ /:./. ;,.,.4
! L . N ~. r:/;
: . — el e NI
! - 1 .. N
m L — = RS
i =, - 1 .
it [ s | ;rr N
2 188 < — —
; ) I 5 ! “~
F |- BN
lg g ! ! -
- foow By | |
I 2 - e B
.( . & [ — e
— T e T
* X i s ! I
3 ] — R ) | USREES |
Se | n
| ey | ! k | I L ‘v

dep Q3823 192, 0ok - Bue AN 00CrES0NS MOMGNOAOD0-L20INSNGLOZN Buley Bupme.q
WEZEi0L - 9L0T '€l dog BWRIold



N

‘GEAUEGIH SLHO 1T - LHDIHASOS Sl 2108

. R,

LY
A
&
S

45

30

Basis of Bearng:
Stata Fianz HADSS (2011}
n

SCALE: 1

[

dVYiN FOVNIVEHJ LSIM

faind

NOISSINGNS My Td LNSWHOT1IAS0 Tvhlid

138 LHINEEd MHOMHLIHYI SSYIN

r

g

CiHO 'ALNROD HITLNT
dIHSNMOL HAISTHD 1S3M

GOSH'BEE'ELS - 005y HO ‘ucsely
¥ 2ling ‘peoy BYARIBIAL 0069

Z FONVH ‘€ NMOJ ‘8L NOLLOTS
GATE 30V 1d SHITAL ¥ AVM ALHIENT

)9
Jo

m—r
CHAEN LY OF SNOC Bl AN ‘86 10 NOIEINETH HALUINMA LADHLIM 33U 38 AVW ‘teivd il U0 “TI0HM NI M

—
OILVIMENA HG *NOLLS00HATE 'BEN "HUNEO I 4N ‘28 38 ALMIJ0E SAKNTINE I B ONY ‘32IANIS TVNOIEET0HE £.08 50 BLNINNLLIEN 3y ir (8t HENS38 H3avE A8 GSHEINUN HO 03tvdddd YIGIH DINDHLDATS ONY BN OILYS

o N TR e M IR T8 — W - e

il

TRE e mw | |
! It T ! 241 |
| o n . S
| N 7 i _
| i I i t
| I > D Nar—u an el i
f H L ) A 1
ﬁ H% |
_m i 1 i
= =)
§ R —
| Az ™=
! | E—
W A | —_
| g
- | I gy — "
g ! ! _ _mmi !
A | ‘.\:\‘E“ H 1
N rm——— | @5
“, [ | V - T .am
_ e | P L T i
1 ﬂ 3 T
| D — =) !
! _ ; | e '
! _ Pl It | i
i ! HBEE
1N ik ! 133 < & ” 1 |
H K uw o e e |
LEYr | o B = =
n ] | cS._ | 113 t
il 4 Z A 85 |
| ———
1 _ o N
[ || S p—
J # _ : I
; R | e
uuwz_ — 1 ! 1
1 124 [ — L
w fz= ] ) _ﬁ!il |||||||||||||
, = |
i
| Ui |
A
M
s
’ =
N
L =
—/ %
mc. _7 _ IIIIIIIIIIIII
: g 55
THEEHE o H A
) e 1 | A i
" M 5 ! : — 2y
A i __ I | mm
T | , 14 5
2 I | mc \ ,,,,,,
A | ool
LT | B i
K | “ ,ﬂ 7) - A
i | Hﬁ |
_ ~n
i mm
m_ | 2
! T R S S
a - =l
i AR P
w [+ 4,/,, I ;
| 1 NN T ,
I T \,\;Hfi
,_m ] h mm i \T
| i
M“ ||||||||||||||| #\“ _;,_ i 80!
.>.~, ] mm _ﬂ* 1....
| i 0 ,H :
i T B iy e i LI e S S

B Wi 1A GBL in0Ae] - B4 ANNN DO0-ESOWS MEMATAOD0-ESONS SLIZVT ieuey Buimel]
wWegzi0) - 90T ‘gl 4eg oWy 10id




