S YR STORM CALCULATIONS

Existing Conditions

Area 1.52 acres
Time (Tc) 20 minutes
C value 0.35

[-5yr 4.9 in/hr
Q-5 yr 2.61 cfs

Onsite Proposed Conditions

Area 1.38 acres
Time (Tc) 10 minutes
C value 0.90

[-5yr 6.1 in/hr
Q-5 yr 7.58 cfs

10 YR STORM CALCULATIONS S YR STORM CALCULATIONS 100 YR STORM CALCULATIONS
Existing Conditions Existing Conditions Existing Conditions
Area 1.52 acres Area 1.52 acres Area 1.52 acres
Time (Tc) 20 minutes Time (Tc) 20 minutes Time (Tc) 20 minutes
C value 0.35 C value 0.35 C value 0.35
[-10yr 59 infhr -25yr 6.6 in/hr [-100yr 8.3 in/hr
Q10 yr 3.14 cfs Q25 yr 3.51 cfs Q100 yr 4.42 cfs
Onsite Proposed Conditions Onsite Proposed Conditions Onsite Proposed Conditions
Area 1.38 acres Area 1.38 acres Area 1.38 acres
Time (Tc) 10 minutes Time (Tc) 10.00 minutes Time (Tc) 10 minutes
C value 0.90 C value 0.90 C value 0.90
[-10yr 7.1 in/hr [-25yr 8.3 in/hr [-100yr 9.8 in/hr
Q10 yr 8.82 cfs Q25 yr 10.31 cfs Q100 yr 12.17 cfs
Dev;a_!oped BUHOﬁ per Storm Event (Per City of Rockwall Chart - Figure 3.1) Developed Runoff per Storm Event (Per City of Rockwall Chart - Figure 3.1 De_velope_d Runoff per Storm Event (Per City of Rockwall Chart - Figure 3.1)
ime (min.) 10 yr C value Area (ac) Runoff (cfs) - - Time (min.) | 100 yr C value Area (ac) Runoff (cfs)
10 710 0.90 138 880 Time (min.) | 25 yr C value Area (ac) Runoff (cfs) 10 5 80 0.90 138 17
15 5.50 0.90 1738 307 10 8.30 0.90 1.38 10.31
15 720 0.90 1738 919 15 9.00 0.90 1.38 11.18
20 5.90 0.80 1.38 7.33 50 5.80 0.90 138 545 20 8.30 0.90 1.38 10.31
30 4.90 0.90 1.38 6.09 30 550 090 138 683 30 6.90 0.90 1.38 8.57
40 4.00 0.90 1.8 497 20 270 0.90 138 5.84 40 5.80 0.90 138 7.20
50 3.40 0.90 1.38 4.22 50 200 0.90 138 4.97 50 5.00 0.90 1.38 6.21
60 3.00 0.90 1.38 3.73 60 3.50 0.90 138 4.35 60 450 0.90 1.38 5.59
70 2.80 0.90 1.38 3.48 70 3.30 0.90 138 4.10 70 4.00 0.90 1.38 4.97
80 2.60 0.90 1.38 3.23 80 3.10 0.90 1.38 3.85 80 3.70 0.90 1.38 4.60
90 2.40 0.90 1.38 2.98 90 2.80 0.90 1.38 3.48 90 3.50 0.90 1.38 4.35
100 2.20 0.90 1.38 2.73 100 2.60 0.90 1.38 3.23 100 3.40 0.90 1.38 422
110 2.00 0.90 1.38 2.48 110 2.40 0.90 1.38 2.98 110 3.20 0.90 1.38 3.97
Inflow per Storm Event Inflow per Storm Event Inflow per Storm Event
Storm Event Runoff | Inflow (ft"3) Storm Event | Runoff | Inflow (ft"3) Storm Event | Runoff | Inflow (ft"3)
10 8.82 5,291 10 10.31 6,185 10 12.17 7,303
15 8.07 7,266 15 9.19 8,272 15 11.18 10,060
20 7.33 8,793 20 8.45 10,135 20 10.31 12,370
30 6.09 10,954 30 6.83 12,296 30 8.57 15,426
40 4.97 11,923 40 5.84 14,010 40 7.20 17,289
50 422 12,668 50 4.97 14,904 50 6.21 18,630
60 3.73 13,414 60 4.35 15,649 60 5.59 20,120
70 3.48 14,606 70 4.10 17,214 70 4.97 20,866
80 3.23 15,500 80 3.85 18,481 80 4.60 22,058
90 2.98 16,096 20 3.48 18,779 90 4.35 23,474
100 2.73 16,394 100 3.23 19,375 100 4.22 25,337
110 2.48 16,394 110 2.08 19,673 110 3.97 26,231 100 YEAR 60" PIPE STORAGE CALCULATION
PIPE RADIUS (in.) 60.00
Outflow per Storm Event Outflow per Storm Event Outflow per Storm Event fENEéTaFOTFI;I?PaEO(IS;F)(SF) 71252
Storm Event Time Release Outfiow (ft*3) Storm Event | Time Release |Outflow (ft73) Storm Event | Time Release |Outflow (ft"3) '
10 20 224 1 344 10 50.00 546 1476 10 50 318 1,908 PIPE AREA [TERATIONS (GIVEN d> RADIUS)
15 25 224 7680 15 25.00 2.46 1845 15 25 318 2,385 INPUT d 5.00
20 30 224 2016 20 30.00 2.46 2214 20 30 318 2.662 h=2rd 0.00
30 40 224 2 688 30 4000 2.46 2,052 30 0 318 3.816 ¢ = 2fr°C°3,((r'h)/ " 0.00
40 50 224 3,360 20 50.00 2,46 3,690 40 50 318 2,770 Rz oen@))2 0.00
50 60 224 4.0 50 50.00 245 3,428 50 50 318 5,724 _re- , 19.63
60 70 2.24 4,704 60 70.00 2.46 5,166 60 70 3.18 6,678 PROVIDED VOLUME (60 in. PIPE) 2ol 2
70 80 2.24 5,376 70 80.00 2.45 5,904 70 80 3.18 7,632 m
80 90 224 6 048 80 90.00 2.46 6.642 80 90 318 8,586 SEER ADlJSO%rT')EAR 36" PIPE STORAGE CALCULATION 555
90 100 2.24 6,720 90 100.00 2.46 7,380 90 100 3.18 9,540 AREA OF PIPE (éF) 7:07
100 110 2.24 7,392 100 110.00 2.46 8,118 100 110 3.18 10,494 LENGTH OF PIPE (FT) 191,00
110 120 2.24 8,084 110 120.00 2.486 8,856 110 120 3.18 11,448 PIPE AREA ITERATIONS (GIVEN d> RADIUS)
INPUT d 3.00
Detention Volume Detention Volume Detention Volume h = 2rd 0.00
Storm Event inflow Outflow Storage (ft"3) Storm Event | Inflow Outflow |Storage (ft3) Storm Event | Inflow Outflow |Storage (ft"3) @ = 2arccos((r-h)/r) 0.00
10 5,291 1,344 3,947 10 6,185 1476 4,709 10 7,303 1,908 5,395 K = (rm2(Z-sin(@)))/2 0.00
15 7,266 1,680 5,586 15 8272 1845 6,427 15 10,060 2,385 7,675 A=T1r2-K _ 7.07
20 8,793 2,016 5,777 20 10,135 221 7,021 20 12,370 2,862 9,508 PROVIDED VOLUME (36 in. PIPE) 89990
30 10,954 2,688 8,266 30 12,29 2,952 9,344 30 15,426 3,816 11,610
0 17923 3.360 5563 20 12010 3600 10320 40 17 289 4770 12.519 100 YEAR DETENTION VOLUME REQUIRED (CF) 14,843
50 12.668 2032 8.636 50 14,904 7428 70,476 50 18,630 5724 12,006 TOTAL DETENTION VOLUME PROVIDED (CF) 14855.02
60 13,414 4,704 8,710 60 15,649 5,166 10,483 60 20,120 6,678 13,442
@ S SO 5757| e | Dotontion Volume Required (°9) || —g7sr | eom] 7130 |me|—Doromion VOlUMe Roquired (173 T T
90 16,006 6,720 9,376 a0 18,779 7,380 11,399 11,839 90 23,474 9,540 13,934 Detention Volume Required (ft*3)
100 16,394 7,392 9,002 100 19,375 8,118 11,257 100 25,337 10,494 14,843 14,843
110 16,394 8,064 8,330 110 19,673 8,856 10,817 110 26,231 11,448 14,783

25 YEAR 60" PIPE STORAGE CALCULATION

Developed Runoff per Storm Event (Per City of Rockwall Chart - Figure 3.1)|
Time (min.) 5 yr C value Area (ac) Runoff (cfs)
10 6.10 0.90 1.38 7.58
15 5.60 0.90 1.38 6.96
20 4.90 0.90 1.38 6.09
30 4.00 0.90 1.38 4.97
40 3.40 0.90 1.38 4.22
50 2.90 0.90 1.38 3.60
60 2.60 0.90 1.38 3.23
70 2.40 0.90 1.38 2.98
80 2.20 0.90 1.38 2.73
a0 2.10 0.90 1.38 2.61
100 1.90 0.90 1.38 2.36
110 1.70 0.90 1.38 2.1
Inflow per Storm Event
Storm Event | Runoff | Inflow (ftA3)
10 7.58 4,546
15 6.96 6,260
20 6.09 7,303
30 4.97 8,942
40 4.22 10,135
50 3.60 10,805
60 3.23 11,625
70 2.98 12,519
80 2.73 13,116
90 2.61 14,084
100 2.36 14,159
110 2.1 13,935
QOutflow per Storm Event
Storm Event | Time Release Outflow (ft"3)
10 20 1.84 1,104
15 25 1.84 1,380
20 30 1.84 1,656
30 40 1.84 2,208
40 50 1.84 2,760
50 60 1.84 3,312
60 70 1.84 3,864
70 80 1.84 4,416
80 90 1.84 4,968
90 100 1.84 5,520
100 110 1.84 6,072
110 120 1.84 6,624
DETENTION VOLUME
Storm Event | Inflow Outflow Storage (ft"3)
10 4,546 1,104 3,442
15 6,260 1,380 4,880
20 7,303 1,656 5,647
30 8,942 2,208 6,734
40 10,135 2,760 7,375
50 10,805 3,312 7,493
60 11,625 3,864 7,761
70 12,519 4,416 8,103
80 13,116 4,968 8,148 Detention Volume Required (ft*3)
a0 14,084 5,520 8,564 | ——t— 8.564
100 14,159 6,072 8,087 :
110 13,935 6,624 7,311
5 YEAR 60" PIPE STORAGE CALCULATION
PIPE RADIUS (in.) 60.00
AREA OF PIPE 60 in. (SF) 19.63
LENGTH OF PIPE (FT) 713.00
PIPE AREA ITERATIONS (GIVEN d> RADIUS)
INPUT d 2.80
h = 2r-d 2.20
@ = 2arccos((r-h)/r) 2.90
K = (M2(D-sin(D)))/2 8.32
A=Tr2-K 11.31
PROVIDED VOLUME (60 in. PIPE) 8066.79
5 YEAR 36" PIPE STORAGE CALCULATION
PIPE RADIUS (in.) 36.00
AREA OF PIPE (SF) 7.07
LENGTH OF PIPE (FT) 121.00
PIPE AREA ITERATIONS (GIVEN d> RADIUS)
INPUT d 1.80
h = 2rd 1.20
@ = 2arccos((r-h)/r) 2.74
K = (r"2(D-sin(@)))/2 2.64
A=T1r2-K 4.43
PROVIDED VOLUME (36 in. PIPE) 535.82
5 YEAR DETENTION VOLUME REQUIRED (CF) 8,564
TOTAL DETENTION VOLUME PROVIDED (CF) 8602.61

ORIFICE CALCULATION

Equation: Q = Cd*A*((2*g*H)"0.5)

Q= 1.84 ft3/sec
Cd= 0.62
g= 32.20 ft/sec?
H= 2.80 ft
A =1 0.22 ft2
solve forr = 0.27 &t
r= 3.18 in

= 6.37 in

NOTE: PROVIDED VOLUME = LENGTH OF PIPE * A

Rectangular Weir Equation

Q = 2/3Cd*b*(29)*HN3/2)

Q= 0.72 cfs

Cd= 0.62

= 1.32 ft

0.14 #

= 1.7 in

Revision | Date Description

Owner
LOWDENT, LLC.
17393 Adams Trail e Forney, TX 75126 o (214) 869-7181

HALL AND LEE LAND COMPANY, LLC.
217 Rush Creek o Heath, TX 75032 * (972) 816-2904

LOWRANCE / YOUNG
MEDICAL OFFICE
BUILDINGS
Rockwall, Texas

PROPOSED

10 YEAR 60" PIPE STORAGE CALCULATION

PIPE RADIUS (in.) 60.00
AREA OF PIPE 60 in. (SF) 19.63
LENGTH OF PIPE (FT) 713.00
PIPE AREA ITERATIONS (GIVEN d> RADIUS)

INPUT d 3.03
h = 2r-d 1.97
@ = 2arccos((r-h)/r) 2.71
K = (r"2(d-sin(@)))y2 7.19
A=T1r2-K 12.45
PROVIDED VOLUME (60 in. PIPE) 8875.06

10 YEAR 36" PIPE STORAGE CALCULATION

PIPE RADIUS (in.) 36.00
AREA OF PIPE (SF) 7.07
LENGTH OF PIPE (FT) 121.00
PIPE AREA ITERATIONS (GIVEN d> RADIUS)

INPUT d 2.03
h = 2rd 0.97
@ = 2arccos((r-h)/r) 2.42
K = (r"2(g-sin(@)))y2 1.98
A=r2-K 5.09
PROVIDED VOLUME (36 in. PIPE) 615.96
10 YEAR DETENTION VOLUME REQUIRED (CF) 9,452
TOTAL DETENTION VOLUME PROVIDED (CF) 9491.02

Rectangular Weir Equation
Q = 2/3Cd*b*y(29)*H"(3/2)

Q= 0.40 cfs

Cd= 0.62

H= 0.23 ft

Solving for b| 1.09 ft

b= 13.12 in

PIPE RADIUS (in.) 60.00
AREA OF PIPE 60 in. (SF) 19.63
LENGTH OF PIPE (FT) 713.00
PIPE AREA ITERATIONS (GIVEN d> RADIUS)

INPUT d 3.68
h=2rd 1.32
@ = 2Zarccos((r-h)/r) 2.16
K = (r"2(d-sin(@)))/2 414
A=1r2-K 15.49
PROVIDED VOLUME (80 in. PIPE) 11044.68

25 YEAR 36" PIPE STORAGE CALCULATION

PIPE RADIUS (in.) 36.00
AREA OF PIPE (SF) 7.07
LENGTH OF PIPE (FT) 121.00
PIPE AREA ITERATIONS (GIVEN d> RADIUS)

INPUT d 2.68
h=2rd 0.32
@ = 2Zarccos((r-h)/r) 1.33
K = (r"2(&-sin(@)))/2 0.40
A= 2K 5.66
PROVIDED VOLUME (36 in. PIPE) 806.37
25 YEAR DETENTION VOLUME REQUIRED (CF) 11,839
TOTAL DETENTION VOLUME PROVIDED (CF) 11851.04

Rectangular Weir Equation
Q = 2/3Cd*b*y(2g9)*HN3/2)
Q= 0.22 cfs
Cd = 0.62
H= 0.65 ft
Solving for b = 0.13 ft
b= 1.5n

= |
NOTE: PROVIDED VOLUME = LENGTH OF PIPE * A

Q Allowable VS Q Actual At Restriction Plat Outfall

Q5 1.84 cfs 1.84 cfs*

Q10 2.24 cfs +0.40 cfs* = 2.24 cfs
Q25 2.46 cfs +0.22 cfs* = 2.46 cfs
Q100 3.18 cfs +0.72 cfs* = 3.18 cfs

* ORIFICE AND WEIR DIMENSIONS ARE SOLVED FOR
ALLOWABLE DISCHARGE RELEASE AT EACH STORM STAGE
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T = 560.90

100 YR WSEL = 556.31

25 YR WSEL = 554.99
10 YR WSEL = 554.34
5 YR WSEL = 554.11

FL = 551.31

RESTRICTION PLATE DETAIL

AS SHOWN IN THE ORIFICE AND WEIR CALCULATION BLOCKS.

1 Engineer ~
F.C. CUNY CORPORATION

#2 Horizon Court « Heath, Texas 75032 « (469) 402—-7700
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