Drainage Analysis

Predevelopment hydrograph

t:= 0,1000..25000

io~(3)-~{5)

£0:= (@@ - q1))-1
v(t) = if(f(t) > 0,£(t),0)

THE REQUIRED STORAGE COMPUTED

AS THAT PART OF THE POST DEVELOPMENT
HYDROGRAPH THAT FALLS ABOVE THE
PREDEVELOPMENT HYDROGRAPH

ACRE -FEET

Q =100 Year Storm =75299ck
Required Detention:

8.236 acre - feet (358,760 c.f)
0.61 ac-t/ac

Douglas B. Roesler, PE. Jan. 23,2025

EXISITNG CONDITIONS
Bra. Co. Master Drg. Study allows only 0.45 cfs/acre in this area. This is Oyster Creek

Job # 16182 - Texas Viejo Land Co.- Austin Colony Sec. 1B
. . . Cr:=1.00 8] T T T T
Rainfall intensity calculations for Brazoria County
I = intensity (n/hn) Q= C.Cp 16‘ A Must Insert correct subscript for | to obtain the relevant Q
S A, e T ~ o= s300usf-10(1]
d = coefficient V = (C)-A-43560-1.08 For these calculations, total volume storage is assumed to
e = coeficient A ' equal (C)*Awih A converted to square feet multiplied r(t) ;= if(t < L25-T, (1), (1))
_ 4 by 13" (1.08) N o
subscript i =1 = 2year storm V=3.788% 10 o 4 86400
i=2 =5 year storm Volume o := f 1(t) dt
i=3 =10 year strom DEVELOPMENT OF RUNOFF HYDROGRAPH P 0
i =4 = 25 year storm MALCOM'S METHOD AS DESCRIBED IN THE o -
i=5 =50 year storm BRAZORIACOUNTY DRAINAGE CRITERIA 5
i=1.6 1=6 =100 year storm MANUAL Volume o = 4.149 x 10
v ] Post development
b, = &= ‘ T:= -1-————-— 4 T =Time to peak, presented as a function 0 L : L . hydrographp
! d = 39Q T=6877x 10 of volume and peak flow and therefore 0 %10* 4x10* 6x10% gx10%
71.0 0774 indirectly related to time of concentration :
t 80, T I
70.1 0.752 84
%e 5570 177.72 t:= 0,1000.. 84000
89.2 0.736 '
65 5565 igg (0 = Q\ (| - cod I f(t) describes rising limb of hydrograph g = 2642 ENTER POST DEVLOPMENT TIME OF
1202 0741 S 2 T CONCENTRATION 60" i}
. . b. |
&0 = 434Q exp[—l.SO- (%)] g(t) describes descending limb of hydrograph 1= I 1= 6.855 Postdevelopment | of interest
_ ENTER PREDEVELOPMENT 4 +1) 0 ok | .
g = 3333 TIME OF CONCENTRATION (4+1) =
i y ENTER POST DEVELOPMENT C FACTOR
)= < 1.25 ‘
A0 = it < 1.25-1,1(0),(6) €= 065 REVISE CFAND AREA IF NECESSARY
bi Lo= 125 20+ -
L= - I = 4.921 Predeyelopment 86400 Q= CLAC
(dx + To) i Intensity of interest Volume, := q(t) dt
' 0
- 0 ‘ :
C :=.091 ENTER PREDEVELOPMENT C VALUE Volume,, = 5.808 x 10* Q=752 0 1x10* ¢
AN pre . x10 2x10
V = (C)-A-43560-1.08 t
MW
A= 1352 ENTERAREA 5
V=4134x 10
Combined pre and post development
T .= v hydrographs
139Q  T=395x10°
Hydrological and Hydraulic Impacts
Texas Viejo Land Co.- Austin Colony Sec. 1B
Anchor Road
- 80 T T
Job# 16182
! ‘\‘ Brazoria County, Texas
60~ ! \ .
; Y A=13.52 Acre Development :
/ (50 Lots, Road ROW and 1.8 Ac. Detention)
qt) /
7 \ . Pre Development:
(1) ! \
; \ C = 0.30 (Adjust to 0.091)
; TC = 53.33 Minutes, | = 4.921
201 ! N 7 Q =100 Year Storm = 17.248ck
: Q-Allowable is 0.45 cfs / ac. = 6.08 cfs
,/ ,_Q_\\l\*_; 3 . Post Development
0
0 1x10* 2x10* C=065
T/C = 26.42 Minutes, |=6.855
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86400 drainage areas OC 25.
L v(t) dt TC = 15 Minutes gather time plus diagonal length 1,150' overland at 0.50 fps = 53.33 Minutes
o o0 PROPOSED CONDITIONS
TC = 15 Minutes gather time + 140" overland at 0.50 fps + 320" gutter @ 2.0 fps + 735£,
storm sewer @ 3.0 fps =
26.42 Minutes
C = 0.65 per Bra. Co. Drg. Criteria manual.
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STORM SEWER CALCULATIONS (10-YEAR AND 100-YEAR FREQUENCY STORMS)

JOB NO: 16182 INTENSITY COEFFICIENTS b d e
PROJECT: ANGLETON AUSTIN COLONY SEC. 1B 5-YEAR  58.019 9.24 0.7120
10-YEAR 57.515 7.78 0.6760
100-YEAR 46.316 156 0.5330
STORM SEWER CALCULATIONS (5-YEAR FREQUENCY STORM)
DRAINAGE| FROM TO AREA CUM. RUNOFF | FREQUENCY SUMOF | TIME OF INLET | INTENSITY | SUMOF | REACH PIPE DIAM SPAN | AREA | SLOPE | MANNINGS | DESIGN | DESIGN | FALL MH FLOWLINE | FLOWLINE | ACTUAL [HYDRAULIC| CHANGE | HYD GRAD | HYD GRAD | GUTTER
AREA AREA COEFF. |CORRECTION| Cf*C CPC*A | CFC*A CONC. THROAT i FLOWS | LENGTH | COUNT | ORRISE "N CAPACITY | VELOCITY DROP UpP DOWN | VELOCITY | GRADIENT | INHEAD up DOWN UpP
c FACTOR LENGTH STREAM | STREAM STREAM | STREAM | STREAM
(ac) (ac) Cf C*Cf <=1.0 (min) (ft) (in/hr) (cfs) (1) (in) (in) (sf) (%) (cfs) (fps) (ft) (1) (ft) (ft) (fps) (%) (ft) (ft) (ft) (ft)

SYSTEM (10 Year)

Column1 [§ Columrfg Column 3 Columr Column5 f§ Column6 f Column7

Bl Column8 ] Columig Column 1§ Column11 | Column12[E§ Column 13§ Column 1 Column1 g Column | Column 1§ Column | Column | Columnjf§ Column21 f§ Column22§§ Column2Ed Columnfl Columnfg Column26 §§ Column27 f Column28 [ Column29 f Columndd Column31 f§ Column32 f§ Column33f Column34 B

1 [-1 [-2 2.0000 2.0000 0.60 1.00 0.60 1.2000 1.2000 15.00 556 6.95 834 29 1 24 0 3.1416 0.20 0.013 1014 3.23 0.06 0.00 2453 24 47 266 014 0.04 27.65 27 61 28 37 HGL OK
2 [-2 -5 1.4500 3.4500 0.60 1.00 0.60 0.8700 2.0700 1517 4.01 6.92 14.32 300 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.60 0.00 24 47 23.87 292 012 0.36 27.61 27.25 28 37 HGL OK
3 -3 [-5 0.2600 0.2600 0.60 1.00 0.60 0.1560 0.1560 15.00 072 6.95 1.08 29 1 18 0 1.7671 0.20 0.013 471 267 0.06 0.00 2453 24 47 0.61 0.01 0.00 27.25 27.24 28 70 HGL OK
4 -4 [-5 0.3200 0.3200 0.60 1.00 0.60 0.1920 0.1920 15.00 0.89 6.95 1.33 50 1 18 0 1.7671 0.20 0.013 471 267 010 0.00 2453 24 43 0.76 0.02 0.01 27.24 2723 28 37 HGL OK
5 -5 MH-1 0.5500 4 5800 0.60 1.00 0.60 0.3300 2.7480 16.84 1.45 6.60 1813 25 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.05 0.00 23.27 23.22 3.69 019 0.05 27.23 2719 28 37 HGL OK
MH-1 MH-1 [-7 0.60 1.00 0.60 1813 198 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.40 0.00 23.22 22.83 3.69 019 0.38 2719 26.80 HGL OK
3] -6 -7 0.8400 0.9400 0.60 1.00 0.60 0.5640 0.5640 15.00 261 6.95 392 29 1 18 0 1.7671 0.20 0.013 471 267 0.06 0.00 2453 24 47 2.22 014 0.04 26.80 26.76 2847 HGL OK
7 -7 [-10 0.2500 57700 0.60 1.00 0.60 0.1500 3.4620 1812 0.64 6.37 22.07 68 1 36 0 7.0686 0.20 0.013 2991 423 014 0.00 22.83 2269 3.12 0.11 0.07 26.76 26.69 2847 HGL OK
8 [-8 -9 1.1400 1.1400 0.60 1.00 0.60 0.6840 0.6840 15.00 317 6.95 476 29 1 24 0 3.1416 0.20 0.013 1014 3.23 0.06 0.00 2453 24 47 1.51 0.04 0.01 26.69 2667 28 37 HGL OK
9 -9 [-10 1.1000 2.2400 0.60 1.00 0.60 0.6600 1.3440 1517 3.04 6.92 930 200 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.40 0.00 24 .47 24 .07 1.89 0.05 010 26.67 26.57 28 37 HGL OK
10 [-10 ouT 0.4300 8.4400 0.60 1.00 0.60 0.2580 5.0640 1852 1.09 6.31 3195 170 1 42 0 96211 0.20 0.013 4512 469 0.34 1.38 2269 22.35 3.32 010 017 2617 26.00 2867 HGL OK
11 [-11 [-12 0.2600 0.2600 0.60 1.00 0.60 0.1560 0.1560 15.00 072 6.95 1.08 64 1 18 0 1.7671 0.20 0.013 471 267 013 -24 .83 24 83 2470 0.61 0.01 0.01 26.26 26.726 2867 HGL OK
12 [-12 [-14 0.3800 0.6400 0.60 1.00 0.60 0.2280 0.3840 15.33 1.05 6.88 264 70 1 18 0 1.7671 0.20 0.013 471 267 014 0.40 24 .30 2416 1.50 0.06 0.04 26.26 26.21 2867 HGL OK
13 [-13 [-14 0.3200 0.3200 0.60 1.00 0.60 0.1920 0.1920 15.00 0.89 6.95 1.33 64 1 18 0 1.7671 0.20 0.013 471 267 013 0.00 24 83 2470 0.76 0.02 0.01 26.21 26.20 2867 HGL OK
14 -14 ouT 0.6900 1.6500 0.60 1.00 0.60 0.4140 0.9900 15.83 1.87 6.79 6.72 130 1 24 0 3.1416 0.20 0.013 1014 3.23 0.26 0.00 2416 23.90 214 0.09 0.11 26.11 26.00 2867 HGL OK
STORM SEWER CALCULATIONS (100-YEAR FREQUENCY STORM)
DRAINAGE| FROM TO AREA CUM. RUNOFF | FREQUENCY SUM OF TIME OF INTENSITY | SUM OF REACH PIPE DIAM SPAN AREA SLOPE | MANNINGS DESIGN DESIGN FALL MH FLOWLINE | FLOWLINE ACTUAL HYDRAULIC| CHANGE | HYD GRAD | HYD GRAD GUTTER
AREA MH MH AREA COEFF. |CORRECTION Cf*C CH*C*A CH*C*A CONC. i FLOWS LENGTH COUNT | OR RISE N" CAPACITY | VELOCITY DROP UpP DOWN VELOCITY | GRADIENT | INHEAD UpP DOWN UpP
C FACTOR STREAM STREAM STREAM STREAM STREAM
(ac) (ac) Cf C*Ci<=1.0 (min) (in/hr) (cfs) (ft) (in) (in) (sf) (%) (cfs) (fps) (ft) (1) (ft) (ft) (fps) (%) (ft) (ft) (ft) (ft)
SYSTEM (100 Year)
1 [-1 [-2 2.0000 2.0000 0.60 1.00 0.60 1.2000 1.2000 15.00 830 10.38 12.45 29 1 24 0 3.1416 0.20 0.013 1014 3.23 0.06 0.00 2453 24 47 3.96 0.30 0.09 28.49 28 .41 28 37 HGL>GUTTERI
2 [-2 -5 1.4500 3.4500 0.60 1.00 0.60 0.8700 2.0700 1517 589 10.32 21.36 300 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.60 0.00 24 .47 23 87 4 35 0.27 0.81 28.41 2760 28 37 HGL>GUTTERI
3 -3 -5 0.2600 0.2600 0.60 1.00 0.60 0.1560 0.1560 15.00 1.08 10.38 1.62 29 1 18 0 1.7671 0.20 0.013 471 267 0.06 0.00 2453 24 .47 092 0.02 0.01 27.60 2759 2870 HGL OK
4 -4 -5 0.3200 0.3200 0.60 1.00 0.60 0.1920 0.1920 15.00 1.33 10.38 1.99 50 1 18 0 1.7671 0.20 0.013 471 267 010 0.00 2453 2443 1.13 0.04 0.02 27.59 2757 28 37 HGL OK
5 -5 MH-1 0.5500 4 5800 0.60 1.00 0.60 0.3300 2.7480 16.84 2.16 9.81 26.96 25 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.05 0.00 23.27 23.22 549 0.43 0.11 2757 27.47 28 37 HGL OK
MH-1 MH-1 -7 0.60 1.00 0.60 1813 198 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.40 0.00 23.22 22.83 3.69 019 0.38 27.47 27.08 HGL OK
6 -6 -7 0.8400 0.9400 0.60 1.00 0.60 0.5640 0.5640 15.00 3.80 10.38 585 29 1 18 0 1.7671 0.20 0.013 471 267 0.06 0.00 2453 24 47 3.31 0.31 0.09 27.08 26.99 2847 HGL OK
7 -7 [-10 0.2500 57700 0.60 1.00 0.60 0.1500 3.4620 1812 095 946 32.76 68 1 36 0 7.0686 0.20 0.013 2991 423 014 0.00 22.83 2269 464 0.24 016 26.99 26.83 2847 HGL OK
8 [-8 -9 1.1400 1.1400 0.60 1.00 0.60 0.6840 0.6840 15.00 473 10.38 7.10 29 1 24 0 3.1416 0.20 0.013 1014 3.23 0.06 0.00 2453 24 .47 2.26 010 0.03 26.83 26.80 28 37 HGL OK
9 -9 [-10 1.1000 2.2400 0.60 1.00 0.60 0.6600 1.3440 1517 454 10.32 13.87 200 1 30 0 4 9087 0.20 0.013 18.39 3.75 0.40 0.00 24 .47 24 .07 2.83 0.11 0.23 26.80 26.57 28 37 HGL OK
10 [-10 ouT 0.4300 8.4400 0.60 1.00 0.60 0.2580 5.0640 18.52 1.61 936 47 .41 170 1 42 0 96211 0.20 0.013 4512 469 0.34 1.38 2269 22.35 493 0.22 0.38 26.38 26.00 2867 HGL OK
11 [-11 [-12 0.4600 0.4600 0.60 1.00 0.60 0.2760 0.2760 15.00 1.91 10.38 2.86 64 1 18 0 1.7671 0.20 0.013 471 267 013 -24 .83 24 83 2470 1.62 0.07 0.05 26.46 26.42 2867 HGL OK
12 [-12 [-14 0.4200 0.8800 0.60 1.00 0.60 0.2520 0.5280 15.33 1.72 10.27 542 70 1 18 0 1.7671 0.20 0.013 471 267 014 0.00 2470 24 .56 3.07 0.26 019 26.42 26.23 2867 HGL OK
13 [-13 [-14 01700 01700 0.60 1.00 0.60 0.1020 0.1020 15.00 0.71 10.38 1.06 64 1 18 0 1.7671 0.20 0.013 471 267 013 0.00 24 83 2470 0.60 0.01 0.01 26.23 26.22 2867 HGL OK
14 -14 ouT 0.5000 1.5500 0.60 1.00 0.60 0.3000 0.9300 15.83 2.02 10.11 9.40 130 1 24 0 3.14186 0.20 0.013 1014 3.23 0.26 0.00 2470 24.44 2.99 017 0.22 26.22 26.00 2867 HGL OK
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he FL EL 18”(E)=24.30 "o — S )= TS A S0 B are. RIM EL =30.10 X
) X FL EL 18"(W)=24.16 G 2855 L e S o it 5 >
\ FL EL 18"(S)=24.70 o FL EL 24"(E)=24.16 o%, Xy 5 FL EL 96"(E)=21.36 S5
‘ : 5 5 B FL EL 96"(S)=21.36
DA |—19 })- _Of ! \ | | PROP 275 LF 8'X4’ BOX @ 0.09%-
— T >0 XI5 S > X 3 ‘
0.38 AC \—PROP 98 LF 18" RCP @ 0.14% “% @L 2, %j@@ 2, K% \
. . . 5 2 2o 5, X%
0+00 1400 — DROP 68 LF 18" RCP © 0.20%. 4 fi e s A+§fg§z %, %50 00 |
| | \ | >< | // | >< L ) - }w | O | ‘ }
@Q@ DA I 1 \1 @999 I J I _Q)@ I \\ I 0’\;" ! g;ﬁg I I
v — _ S / >
0.26 AC A © oA =12 e -
HO HO o nH = = H hod el o 0.32 AC . 5 s
PROP 68 LF 18" RCP @ 0.20% >_| 5 L< ! i O . O
X@Ep <C'9/7
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L - X@) < _
— x| > Xoy 2N % (O  SANITARY SEWER MANHOLE
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