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'Lz ENGINEERING & SURVEYING, INC. 4-01-%%
‘849 INDIAN HEAD INDUSTRIAL BLVD. 11:09:11
‘. LOUIS, MO 63132 (314)426-6212 Page 1
1948AB THE ENCLAVE AT WINGHAVEN
STRUCTURES FLOWLINE UPPER STRUCTURE HYDRAULIC FRICTION VELOCITY TURN QUANTITY CAPACITIES
UPPER LOWER LENGTH SIZE UPPER LOWER GRADE ELEVATION FREEBOARD UPPER LOWER GRADE LOSS FPS HEAD GAIN ANGLE LOSS ARER PI INCR TOTAL i PIPE INLET GUTTER BYPASS
INE 1 7 STRUCTURES
i ? 261 3 117.4 12  491.77 49%1.15 .005 496.17 1.64 494.53 494.48 .0005 .06 1.01 .02 .00 o .00 .24 3.30 .79 .79 .50 2.59 4.05 2.13
31 6 2GI 5 117.1 12 490.95 490.40 .005 496.24 1.76 494.41 494.18 .0019 .22 1.97 .06 .07 5 .00 .23 3.30 .76 1.55 .50 2.44 4.05 2.13
T 5 2GI 4 89.2 15 490.20 489.53 .008 496.20 2.02 494.12 494.01 .0012 .11 1.B6 .05 .02 20 .04 .22 3.30 3 2.78 .50 5.60 4.05 2.13
31 4 2GI 3 85.3 18 489.33 489.14 .002 496.41 2.40 493.99 493.92 .p008 .07 1.72 .05 .01 16 .01 -23  3.30 .76 3.04 =801 4.96 4.05 2.13
3I 3 2GI 2 95.7 18 488.94 48B.55 .004 496.33 2.41 493.86 493.74 .0013 X2 2.11 .07 .04 43 .02 .21 32.30 .69 3.73 .50 6.71 4.05 2.13
31 2 FE 1 103.3 21  4BB.35 487.67 .007 495.95 = Iy | 493.61 493.43 .0018 -8 2:771 .13 0B 78 .05 .35 3.30 1.18 6.67 .50 12.85 4.05 2.13
i 5.39pv
INCOMING LINE 2 5 .00 1.78
INE 2 4 STRUCTURES
31 10 261 9 126.1 12 491.51 4%0.23 .010 496.41 2.10 494.31 494.26 .0005 .06 .97 .01 .00 o .00 -23 -3.30 .78 .76 -50° 3.59 4.05 2.13
31 9 MH 8 72.6 12 490.03 48%.39 .00% 496.34 2.08 494 .15 493.97 .0025 .18 2.27 .08 .10 31 .01 .31 3.30 1.02 1.718 .50 3.34 4.05 2.13
3 8 261 2 82.5 12 4B9.19 4B8B.55 .00B 497.61 3.64 493.95 493.74 .0025 .21 2.27 .08 .00 27 .03 1.78 3.14
INE 3 10 STRUCTURES
31 21 261 20 84.9 12 452.63 492.85-.003 496.44 1.22 495.22 455.07 .0018 .18 1.3 .06 .00 0 .00 .46 3.30 1.52 1.52 -S0° 1.81 4.05 2.13
31 20 261 19 95.4 15  492.65 492.02 .007 456.00 .93 4594 .96 494.77 .0020 .18 2.37 .09 .08 66 .03 .42 3.30 1.3 2.90 .50 £.25 4.05° 2.13
31 19 261 18 70.7 18  491.82 491.78 .001 496 .44 157 494.76 494.67 .0012 .08 2.07 .07 .00 ] B 1 .23 3.30 .76  1.66- .50°" 2.50 4.05 2.13
3I 18 2GI 17 118.8 24 491.58 490.85 .005 496.13 1.46 494 .60 494.52 .0007 .08 1.92 .06 .02 90 .05 .27 3.30 -89  6.04 .50 16.48 4.05 2.13
INCOMING LINE 7 41 .01 1.48
3I 17 26I 16 106.4 24 490.75 490.41 .003 496.63 2.11 454.44 494.33  .0010 e 2.31 .o .05 44 .03 .37 3.30 1.22 7.2 -850 12.79 4.05 2.13
bed 16 2GI 15 72.3 24 490.21 4B9.82 .005 496 .86 2.53 494.21 494.10 .0015 N s 2.78 .12 .08 74 .05 .14 3.30 .46 B.74 .50 16.62 4.05 2.13
INCOMING LINE & 1s .00 1.02
GI 15 2GI 14 136.5 27 489.62 489.26 .003 496.77 2.67 494.07 493.95 .0009 <12 2.3¢ .09 .00 22 .03 A7 3.30 .56 9.31 .50 15.90 4.05 2.13
GI 14 2GI 13 127.7 30 489.06 48B8.51 .004 495.98 2.03 493.94 493.85 .0007 .09 2.23 .08 .01 0 .00 .50 3.30 1.65 10.96 .50" 26.92 4.05 2.13
GI 13 FE 12 Tr.2 30 488.31 4B7.80 .007 496.11 2.26 493.58 493.43 .0019 .15 3.68 .21 .18 5 .00 .39 3.30 1.29 18.08 50 33.34 4.05 2.13
6.93pv
INCOMING LINE 4 72 .05 3.99
INCOMING LINE 5 is .03 1.85
INE 4 5 STRUCTURES
GI 25 26I 24 90.1 12  492.62 491.42 .013 496.94 1.96 494.98 494.94 .0005 .04 1.01 .02 .00 0 .00 .24 3.30 .79 .78 .50 4.11 4.05 2.13
GI 24 201 23 80.1 12  491.22 490.46 .009 495.67 <73 494.75 494.39 .0D44 .36 3.03 .1z .18 3z .01 -48 3.30 1.58 2.38 .50 3.47 4.05 2.13
GI 23 261 22 73.0 15  490.26 485.81 .006 495.86 1.47 4594 .31 494.18 .0018 13 2.23 .08 .00 56 .08 11 2.30 .36 2.74 .50" 5.07 4.05 2.13
GI 22 2GI 13 1B4.6 18  489.61 4BB.51 .006 496.02 1.84 494.12 493.85 .0014 27 2.26 .08 .03 37 .03 .38 3.30 1.25 3.99 .50 8.11 4.05 2.13
JINE 5 2 STRUCTURES
GI 26 26I 13 155.8 12 4591.86 488.51 .022 496.16 1.89 494 .27 493.85 .0027 .42 2.35 .08 .00 0 .00 .56 3.30 1.85 1.85 50! 5.22 4.05 2.13

JINE & 2 STRUCTURES

‘GI 27 2GI 16 47.7 12 492.72 490.41 .04B 496.03 1.66 494 .37 494.33 .0008 .04 3.30 1.02 1.02 .50" 7.84 4.05 2.13
JNE 7 2 STRUCTURES
IGI 28 2GI 18 1971 15 493.06 491.78 .006 496.06 1.28 454.78 494.67 .0005 .10 3.30 1.48 1.48 .50 5:21 4.05 2.13

r*¢ Als # of sides open & depth of sill
Cls street grade at inlet
Gls depth over grate

* lower hydraulic elevation when flowing less than full
curve loss in pipe
radius of curve

W entrance control elevation

oA n
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1849 INDIAN HEAD INDUSTRIAL BLVD. 11:09:11
1. LOUIS, MO 63132 (314)426-6212 Page 2
i948AB THE ENCLAVE AT WINGHAVEN
STRUCTURES FLOWLINE UPPER STRUCTURE HYDRAULIC FRICTION VELOCITY TURN QUANTITY CAPACITIES
UPPER LOWER LENGTH SIZE UPPER LOWER GRADE ELEVATION FREEBOARD UPPER LOWER GRADE LOSS FPS HEAD GAIN ANGLE LOSS AREA PI INCR TOTAL il PIPE INLET GUTTER BYPASS
I[INE B 4 STRUCTURES
31 33 2GI 32 B9.4 15 491.29 489.72 .01B 495.59 1.587 494.02 493.92 .0012 .10 1.80 .05 .00 0 .00 +67 3.30 2.21 2.21 .50 B.56 4.05 2.13
3 2 MHE 31 60.3 15 485.52 4B8.10 .024 496.22 2.30 493.87 483.77 .0015 .09 2.07 .07 .03 34 .02 .10 3.30 .33 2.54 +50" 9:.92 4.05 2.13
1 31 FE 30 53.9 18 487.90 4B7.56 .006 496.92 3.18 493.68 493.55 .0023 13 2.88 .13 .09 o .00 5.08 B.35
4.95pv
INCOMING LINE 9 0 .00 .78
INCOMING LINE 10 65 .01 o9
INE 9 2 STRUCTURES
31 34 MH a1 128.6 12 491.50 488.10 .026 495.65 X.5%7 494.08 4593.77 .0024 .31 2.23 .08 .00 0 .00 .53 3.30 1.75 1.78 .50 5.79 4.05 2.13
INE 10 2 STRUCTURES
31 35 MH 31 56.2 12 491.58 488.00 .064 455.98 2.18 493.80 493.77 .000DS .03 i.01 .02 .00 0 .00 .24 3.30 <TF .79 .50 B.99 5.40 2.00
INE 11 9 BTRUCTURES
3 45 2GI a4 459.5 21 492.21 491.79 .001 496.21 .B8 495.33 495.07 .0006 .25 1.55 .04 .00 0 .00 1.13 3.30 3.73 313 .50 4.79 4.05 2.13
3 44 2GI 43 167.9 24 491.59 491.13 .003 496.59 1.52 495.01 454.88 .000B +33 2.02 .06 .04 o .00 .28 3.30 .92 6.34 -5 11.84 4.05 2.13
INCOMING LINE 15 79 .02 1.68
3 43 2GI 4z 137.4 24 490.93 45%0.58 .003 496.23 1.35 494.78 4594.63 .0011 .16 2.43 .09 .05 73 .04 .39 3.30 1.29 7.62 .50 11.42 4.05 2.13
3 42 2G1 41 83.8 27 490.38 490.65-.003 496.21 1.58 494.53 4594.44 .0012 .10 2.65 .11 .05 24 .03 .44 3.30 1.45 10.53 .50 17.58 4.05 2.13
INCOMING LINE 14 78 .01 1.45
GI 41 261 40 119.1 30 4590.45 450.44 .000 496.09 1.65 494.36 494.27 .0008 .09 2.29 .08 .00 BB .08 .22 3.30 - 73 I1.25- .50 3.76 4.05 2.13
GI 40 2GI 39 144.7 30 450.24 489.96 .002 496.10 1.83 494,20 45%4.07 .0010 .14 2.59 .10 .D4 25 .02 .44 3.30 1.45 12.70 .50 18.04 4.05 2.13
GI 39 2G1 38 113.3 30 489.76 489.20 .005 496 .46 2.39 493.92 493.75 .0015 .18 3:29 A7 % 6 .00 +39 3.30 1.29 16.14 .50 28.84 4.05 2.13
INCOMING LINE 13 77 .03 2.14
GI as FE 37 60.0 36 4859.00 488.90 .002 496.70 2.95 493.66 493.62 .0007 .04 2.54 .10 .00 33 .06 .18 3.30 .59 17.%2 .50 27.22 4.05 2.13
4.11pv
INCOMING LINE 12 70 .02 1.19
INE 12 2 STRUCTURES
GI 48 261 3s 124.7 12 492.00 489.20 .022 496.38 2.459 493.8B9 483.75 .0011 .14 1.51 .04 o0 0 .00 .36 3.30 1.19 1.19 <Gyt 5.34 4.05 2.13
INE 13 2 STRUCTURES
GI 48 2GI as 119.8 is5 492.80 4B9.96 .024 496.13 1.93 494.20 494.07 .0011 .13 1.7 .05 .00 0 .00 .65 3.30 2.14 2.14 ~50' 5.94 4.05 2.13
INE 14 3 STRUCTURES
GI 51 2GI 50 BO.9 12 493.29 492.31 .012 497.09 2.36 494.73 4%4.69 .0004 .03 .92 .01 .00 0 .00 .22 3.30 .73 «13 5! 3.92 4:.05 2:.33
GI 50 261 4z 82.3 15 492.11 490.58 .019 495,81 1,12 494.67 4%4.63 .0005 .04 1.18 .02 .02 21 .00 22 3.30 <73 1.45 .50 8.81 4.05 2.13
INE 15 2 STRUCTURES
GI 52 2GI 44 106.1 15 492.61 591.79-.935 495.93 -97.18 593.11 553.04* .0007 .07 I Iy 1.68 1.68 .50' £2.47 4.05 2.13
+sINE 16 3 STRUCTURES
'GI 56 2GI 85 1151 15 491.73 491.65 .001 496.18 1.82 494.36 494.06 .0026 .30 2.69 3.30 3.30- .50" 1.70 4,05 2.13
'G1 55 FE 54 67.3 e 491.45 481.24 .003 496 .55 2.49 493.92 483.75 .0025 o & 2.97 +53 5.25 .50! 5.87 4.05 2.13
3.75pv
INCOMING 1.42

=% Als # of sides open & depth of sill

lower hydraulic elevation when flowing

less than full



OLZ ENGINEERING & SURVEYING, INC. 4-0]1-%**

0B49 INDIAN HEAD INDUSTRIAL BLVD. 11:09:11
T. LOUIS, MO 63132 (314)426-6212 Page 3
594 8AB THE ENCLAVE AT WINGHAVEN
STRUCTURES FLOWLINE UPPER STRUCTURE HYDRAULIC FRICTION VELOCITY TURN QUANTITY CAPACITIES
UPPER LOWER LENGTH SIZE UPPER LOWER GRADE ELEVATION FREEBOARD UPPER LOWER GRADE LOSs FPS HEAD GAIN ANGLE LOSS AREA PI1 INCR TOTAL e PIPE INLET GUTTER BYPASE

INE 17 2 STRUCTURES _
GI 58 2GI 55 104.5 12 492.15 491.65 .005 497.03 2.80 494 .23 4594.06 .0016 17 1.1 .05 .00 0 .00 -43 3.30 1.42 1.42 .50" 2.46 4.05 2.13

INE 18 3 STRUCTURES

I 63 CI 62 58.6 12 492.68 491.68 .017 197.64 -298.91 496.55 496.45 .0017 -10 1.85 .05 .00 0 .00 .37 3.30 1.45 1.45 LOW 4.65 4.00 2.00
.06 3.B5

& 62 MH 2 58.2 12 491.48 450.15 .022 497.12 .67 496.07 455.57 .0087 -50 4.22 .28 .34 S0 .04 .39 3.30 1.B6 3.32 LOwW 5.30 4.00 2.00
.15 3.85

INE 19 2 STRUCTURES
I 61 MH 60 L e 12 494.76 4%4.56 .022 498.95 3.03 495.92 485.91 .0007 .01 1.18 .02 .00 0 .00 .24 1.85 .92 .92 LOW 5.27 4.00 2.00

** Als # of sides open & depth of sill
Cls street grade at inlet

lower hydraulic elevation when flowing less than full
curve loss in pipe

-
=
Gls depth over grate R radius of curve
HW entrance control elevation

pv  partial flow velocity
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