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Depth of First Flush:

Roofs and Sidewaltks 0.30 Inches

Parking Lots and Roadways 0.50 Inches
Rain Intensity*

2-Year 5.28 In/Hr

15-Year 7.56 In/Hr
C Factor

Impenvous 0.90

Penious 0.35

Enter Site Details (Post Deweloped Values)

Impenvous Area (Acres); 0.65]*Roofs and Sidewalks
0.60| *Parking Lots and Roadways
Penious Area (Acres): 0.51
Total Site Area (Acres): 1.76
CSO Area (yes or no) yes

Determine Site Impernvious Factor:
C= 0.74

Determine Flow Rates for Q2(pre) and Q15(post)

Q2(pre)= 3.25248 CFS
Q15(posty=  11.97504 CFS

‘Determine‘Quantit and Quality Control Volumes

Vquality= CF Correction Factor 1.25
Vquantity= 3270.96|CF Time of Concentration (Tc) 5 min
or 300 sec

Determine Flow Rate for First Flush (Qff)

Qff= 0.4455 CFS
Determine Number of Cartridges Required (N)
N= 13.5 Use 14 Cartridges

Determine Rate of Release (Qr) for the system at 50% Ciogged

Qr= 0.231 CFS

Determine Time of Discharge (Td)

Td= 3.933333 Hr

SWM COMPUTATIONS

DESIGN OF SiND FILTER DATE: 3/30,2007
VATER QUALITY STRUCTURE PRINTED: 10/9,2007
PROJECT: Riverside
STORK FREQUENCY = 15 years
STORK DURATION = 24 hours
TIME OF CONCENTRATION : Te = § ain.
RAINFALL INTENSITY: i = 7.56 inshr

1. FINAL SURFACE ELEVATION., INVERT IN, & INVERT OUT

INV. IN ...
INY., OUT ... .
HEAD DIFFERENCE....
INFLOW PIPE DIAMETER ...

COVER OVER CROWN OF PIPE .
FINAL SURFACE ELEVATION............ 90. 00
DEPTH OF FILTER LAYER 3|te

AREA TO SAND FILTER, 'A’ .
GREEN AREA ON SITE. C = 0.35

IMPERVIOUS AREA ON SITE, C = 0.90
RUNOFF COEFFICIENT, 'C'............... 0.

FIRST FLUSH RUNOFF
(0.3 ROOF & SIDEWALK., 0.5 DRIVEWAYS)

2. PEAK DISCHARGE: Q(PEAK, 15 yr.)
Q(PEAK, 15 yr.) = CIA 9.85 cfs

3. VOLUME OF STORAGE NEEDED: Vv
Ve = Qi x Adap - F xT x A2
F= 1.16 ft/hr: T = 1 hr.
42 = 50 + (Ia - 0.1) x 167

Al = a2 - 3 «[116.67]  UsE[ ___ 150]sq. ft.
Therefors

Vo = (0.5 in.)(1 £t./12 in.)(Ainp)-[(1.18 £t/hr) x (1 hxr) x (32)]
Vv = 1855.8 *#USE  2127.26 cu. ft.
weAdjust Vv per formula for combined Qi & On vault.
3a. Quantity Control:

Site Area= 1.78 acres
Tc= 5 minutes
Q15 Post= 9.85 cfs
Q2 Pre= 4.18 cfs
Vreqd = 2127.26 cf

-

. VOLUME OF FILTER LAYER: Ven
Vor = A2 xdx ¥
Vo = void ratio for sand + gravel + perforated pips
Voo. 0.6
a- 3
ven = eag] vsE 630 cu. ft.
¥ media = 1050 cu. Ft.
5. BOTTOM VOLUME OF FIRST CHAMBER: Vib

Vis = Al x d
v <[ 450] USE 450 cu. ft.

. TOP VOLUME OF FIRST AND SECOND CHAMBER:(Vit + Vzt)
(Vir + V2e) = Vo - (V2baV1id)
(Vie + V2t) = 1047.3 cu. ft.

ES

7. HEIGHT DIFFERENCE AVAILABLE BETWEEN TOP OF FILTER LAYER
AND BOTTOM OF SECOND CHAMBER VEIR: H
Vie + V2o = &1 x H+ A2 x H
Therefore
H= (Vit + V2e) 7 (A1 + A2) = 2.09 ft.

SWM COMPUTATIONS

8. WEIR HEIGHT ABOVE INVERT OUT: D
DaH+d

o 3., o=

usg|

8.5. DESIGN INVERT OUT
DESIGN INVERT OUT= INV. IN -
DESTGN INVERT OUT = 79.3% =

5.2 tt{Good)
gt for
conservative
storage volume

79.35 (from 1)

WEIR IW. = INV. OUT + d s = be.ad te. use[ "853

9. SIZE OF QVERFLOW WEIR OPENING IN SECOND CHAMBER:
Hs

L = 2 ft. (Assume) =7
e
ol .

10. SUBMERGED WEIR IW FIRST CHAMBER
La=?
Assume h = 1ft
© = C x A x (Square Raot of (2 X g X H)}
0 9.85 cts
0.6

c
Iy

g = 32.2 te.saecsmee

H = Hydraulic Head((inv. in - fnv. out) - hs2]

He 47
Solve for A. based on the above equation
A= o.ousg. ft.

L=ahs 094

11. STRUCTURE DIMENSIONS: (INTERNAL ONLY)
Mo=Laoxw, ave. we [ Tao3te.

G
Theretore woam oo

for clogging safety

Goenowe 2o e[ ade

(Min.Lt = 5.67%)

o
(Min.L3 = 3.0%)

N Y

Total Lti (ALONG EAST WALL) = 44.33 ft.
(Assume 8" walls between LsmiF. and L2&L3)

21.5. TO PREVENT 'SHORT CIRCUITING' IN THE FILTER CHAMBER
Li+lz s=ixy 40.00 >=

TOTAL INNER HEIGHT
Dt @ D+ Intlow Pipe Diameter + Fresboard

D= 521t
Intlow Pipe Dia. (assumed) = 1.5 ft.
Freeboard 11t

LI A NS

12. FLOW AND DETENTION TIME AFTER STORAGE VOLUME FILLS UP
g KxarxL
2K XA K (Hax /2 /S
§ = Sand Layer = 28,
taavVe s Q
Hess = (d + H) ~[(porf. pipe dla./2)) =  4.84 ft.
avg. hoad = Hex /2
Thecefore

0 = [230.38Jeu. 1t /hr.
Q= 0.0706 cu. ft.ss

DETENTION TIME = te = Vo ~ 0 = 8.36hr. ¢= 72 Ar. Good

13. INPLOW AMD OUTELOW HYDROGRAPHS
A, INFLOW : Q= CIA

[ftain) [i(inshr ]
[

B. TIME AT WHICH CUTFLOW WYDROGRAPW BEGINS
To xQueas . Zx Ve
Qroax = S.83cfs at 3
Ve w2122,3cu. b,
2956.34cts <=
Therefore  Te x Qeesk ¢ 2 x Ve

T=2XTe - [{ 2XToxTe)) - { 2xVe xTeQonar3 1°° *= 375.32 sac.

T=  6.26nmin.
for 0 =

min

4254528 cts

6.26 min,

0.07065 cts
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