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SHEET 54 
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Depth of First Flush: 
Roofs and Sidewalks 
Parking Lots and Roadways 

Rain Intensity· 

C Factor 

2-Year 
15-Year 

ImpenAous 
Pennous 

Enter Site Details (Post Dewloped Values) 

0.30 Inches 
0.50 Inches 

5.281n/Hr 
7.56 In/Hr 

0.90 
0.35 

Impennous Area (Acres): 0.65 *Roofs and Sidewalks 
1--__ 0_.6",...0.,..,*Parking Lots and Roadways 

Pennous Area (Acres): 0.51 
Total Site Area (Acres): 1--__ 1._76-1 
csa Area (yes or no) yes 

Determine Site Impennous Factor: 

C= 0.74 

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

Q2(pre)= 
Q15(post)= 

3.25248 CFS 
11.97504 CFS 

Determine Quantity and Quality Control Volumes 

Vquality= I 1796.85 CF 
Vquantity= I 3270.96 CF 

Determine Flow Rate for First Flush (am 

aff= 0.4455 CFS 

Determine Number of Cartridges Required (N) 

N= 13.5 Use 

Correction Factor 
Time of Concentration (Tc) 

or 

14 Cartridges 

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

ar= 0.231 CFS 

Determine Time of Discharge (Td) 

Td= 3.933333 Hr 

SWM COMPUTATIONS 

ENG"EERS. PlANNERS • LANDSCAPE ARCHITECTS. SUR1IEYORS. GPS SER.CES III n 
VlKA IN CORPORA TED 

20251 CENTURY BOULEVARD SUITE 400. GERMANTOWN, MD 20874 

(3~~~~~Nt~~.· JD
AX (33~~~l~~2J~2 

1.25 
5 min 

300 sec 

DESIGN OF SAND FIJ.TER 
VATER QUUITY STRUCTURE 

PROJECT: Riv.,rsid., 
STORK FREQUENCY· 15 years 
STORK DURATION· 24 hours 

TIKE OF CONCENTRATION: Tc • 5 .in. 
RAINFALL INTENSITY: i • 7.56 in/hr 

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

INV. IN 
INV. OUT. 
HEAD DIFFERENCE ... 
INFLOW PIPE DIAMETER . 
COVER OVER CROUN OF PIPE . 
FIliAL SURFACE ELEVATION 

DEPTH OF FILTER LAYER .. 
AREA TO SAND FILTER. 'A'. 

... ~ 

. .. ~ 
5.20 

...... ~ft 
3.9S ft. 

~ 

GREEN AREA ON SITE. C· 0.35 
IMPERVIOUS AREA ON SITE. C • 0.90 
RUNOFF COEFFICIENT. 'C' 

FIRST FLUSH RUNOFF. . . . CI1I inches 
(0.3 ROOF & SIDEloJALK. 0.5 DRIVEVAYS) 

2. PEAK DISCHARGE: Q(PEAK. 15 yr.) 
Q(PEAK. 15 yr.) • CIA 

3. VOLUME OF STORAGE NEEDED: V. 

V. ~ Qi X Aiap - F X T X A2 
F· 1.18 fVhr; T • 1 hr. 

1.2 • 50 + (Ia - 0.1) X 161 

9.85 cfs 

DATE: 3/30/2007 
PRINTED: 10/9/2007 

A2 ./242.05/ 

A1 • A2 / 3 ./116.67/ 

USE~Sq. ft. 

USEc::::=ill]sq. ft. 
Therefore 

V •• (0.5 in.)(l ft./12 in.)(Aiap)-[(l.18 fVhr) X (1 hr) x (.An] 

V •• 185S. 8 **USE 2127.26 cu. ft. 

**Adjust v. per formula for cOlllbin.,d 01 & On vault. 
3a. Quantity Control: 

4. VOLUME OF FILTER LAYER: V2b 

V2 h • A2 X d x Vv 

Site Area= 1.76 acres 
Tc= 5 minutes 

Q15 Post= 9.85 cfs 
Q2 Pre: 4.18 efs 
Vreq'd = 2127.26 cf 

Vv • void ratio for sand + grav.,l + perforated pipe 

Vv· 0.6 
d' 3 
V2b.~ USE 

V • .,dia· 1050 cu. Ft. 
S. BOTTOM VOLUME OF FIRST CHAMBER: Vl b 

Vlb • A1 x d 

Vlb'~ USE 

6. TOP VOLUME OF FIRST AND SECOND CHAMBER: (Vl. + V2 t ) 

(Vlt + Vlt) • Vv - (V2h+Vlb) 

(VB + Vlt) - 1047.3cu. ft. 

7. HEIGHT DIFFERENCE AVAILABLE BETVEEII TOP OF FILTER LAYER 
AND BOTTOM OF SECOND CHAMBER UEIR: H 
Vl. + V2. • Al X H + A2 X H 

Therefore 

H- (Va + V2t) / (1.1 + A2). 2.09 ft. 

630 cu. ft. 

450 cu. ft. 

SWM COMPUTATIONS 

CONCEPT SITE TABULATIONS 

PUD Prehearing Submission July 15, 2008 

8. WEIR HEIGHT ABOYE INVERT OUT: D 

D. K + d 

8.5. D~SIGN INVERT OUT 

DESIGN INVERT OUT= INV. 
DESIGN INVERT OUT = 

storage volume 

USEc:::::!I1J 

9. SIZE OF OVERFLOW WEIR OPENING IN SECOND otAMBBR: 
L=2ft. (A$9Ume) H-1 

0:11 CL(H'"1.SI I""'us~ 15 P Bypass Pipe Instead 

10. SUBMERGED WEIR IN FIRST CHAMBER 
Lo? 
Assumeh=lft 

3,33 

Q = C " A x (Square Root of f2 x 9 x H)) 
011 '.85 cb 
C = 0.6 

h- 1ft. 
g. 32.2 te./stlle/sac 

H2O Hydraulic Head((inv. in - lnv'Ho: t ) - :~Jft, 

$olveforA. oasedon the above equation 

~ = :: :: sq. f ~~Ec::::::!llt 
for clogging safety 

11. STRUCTURE DIMENSIONS: (INTUNAL ONLY) 

L1=:~~:::~::: USEc=:::2!lft. 

USE~ft. 

'Ll • c::::1]ft 
(Min.L, ~ 3.0') 

L"'U+Li+Ll=~ft. 
Total Lti (ALONG EAST WALL) • 4-4.33 ft. 

(Assume 8" walls between LSIO&F. and L2&Ll, 

11. S. TO PREVENT 'SHORT CIRCUITING' IN THE fIL1'BR CHAM&ER 

Ll + L i )u 3 x W 

TOTAL INNER MBIGHT 

Dt. II 0 + hUQ"" Pipe Diameter + Freeboard 

D = 
Inflow Pipe Dia. (assumed) ::t. 1.5 ft. 

Freeboard 1ft. 

Q II' K x A;r xi 
:0 K x kt It (H-. .. ~ / t) / s 

S R Sand Layer. 
ta II'V. /0 

H .... • (d+HI-((perf. pipedJ.a'/2)]= 

avg.head 
Therefore 

o.~cu. 
Q =- 0.0106 cu. 

DETENTION TIME. t_ .. V. /0. B.36 hr. 

13. INFLOW "ND OUTn.OW H,YDROGIU .. PHS 

A. INFLOW : 0 = CIA 
T(min) I(in/hr) O(cfs) 

o 0 0.00 
s 

10 8.21 
lS 1.09-
20 ~. 82 6.29: 

30 3." 5.15-

0p~,.1t ~ 9. 8S efs at 5 min 

v. saU1.leu. ft. 

T=2XTc-( C2xTcxTc,)-( 2xV.xTc:/Qp •• ~) )~. s = 375.32 sec. 

6.:.!6min. 
for 0 := 

SWM COMPUTATIONS 
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