CDS Particle Separators

Sizing Calculations



Project: CVS - Winchester
Location: Winchester, MA
Prepared For: Marissa Walker (RJ O'Connell & Associates)

Purpose:  To calculate the first flush runoff flow rate (WQF) over a given site area. In this situation the
WQV to be analyzed is the runoff produced by the first 1.0" or 0.5" of rainfall.

Reference:
United States Department of Agriculture Natural Resources Conservation Service TR-55 Manual
ructure A A Runoff Percent Imp. % 1
Given: | Name | (acres) | (miles®) | Coefficient (%) (min) (hr)
| CDS-1 0.52 0.00081 0.714 69.00 5 0.083
CDS-2 0.31 0.00048 0.84 90.00 5 0.083

* Assumes runoff coefficient of 0.3 for pervious areas and 0.9 for impervious areas.

Procedure: The Water Quality Flow (WQF) is calculated using the Water Quality Volume (WQV). This WQV,
converted to watershed inches, is substituted for the runoff depth (Q) in the Natural Resources
Conservation Service (formerly Soil Conservation Service), TR-55 Graphical Peak Discharge
Method.

1. Compute WQYV in watershed inches using the following equation:
WQv=P*R
where: WQYV = water quality volume (watershed inches)
P = design precipitation (inches) = (1.0" or 0.5" for water quality storm)

R = volumetric runoff coefficient = 0.05 + 0.009(l)
| = percent impervious cover

[ Structure | Percent P waQv wav |
Name Imp. (%) R (in) (in) (ac-ft)
CDS-1 69.00 0.671 1.0 0.671 ]0.0291
CDS-2 90.00 0.860 1.0 0.860 |0.0222

2. Compute the NRCS Runoff Curve Number (CN) using the following equation, or graphically
using Figure 2-1 from TR-55 (USDA, 1986):

CN = 1000 / [10+5P+10Q-10(Q*+1.25QP)"}]
where: CN = Runoff Curve Number

P = design precipitation (inches) = (1.0" or 0.5" for water quality storm)
Q = runoff depth (watershed inches)

Structure Q
Name (in) CN
CDS-1 0.671 96.56
CDS-2 0.860 98.72
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3. Using computed CN, read initial abstraction (l,) from Table 4-1 in Chapter 4 of TR-55; compute
I/P, interpolating when appropriate.

Structure Iy
Name (in) /P
CDS-1 0.041 0.041
CDS-2 0.041 0.041

4. Compute the time of concentration (t,) in hours and the drainage area in square miles. A
minimum t; of 0.167 hours (10 minutes) should be used.

Structure t A
Name {hr) (miles?)
CDS-1 0.167 0.00081
CDS-2 0.167 0.00048

5. Read the unit peak discharge (q,) from Exhibit 4-lIl in Chapter 4 of TR-55 for appropriate . for
type lll rainfall distribution.

Structure t Qu
Name (hr) 1/P (csm/in)
CDS-1 0.167 0.041 635
CDS-2 0.167 0.041 635

6. Substituting WQV (watershed inches) for runoff depth (Q), compute the water quality flow
(WQF) from the following equation:

where:

WQF = (q.)*(A)(Q)

WQF = water quality flow (cfs)

q, = unit peak discharge (cfs/mi%/inch)
A = drainage area (mi%)

Q = runoff depth (watershed inches)

Structure Gy A Q
Name (csmlin) (miles?) (in)
CDS-1 635 0.00081 0.671
CDS-2 635 0.00048 0.860

WQF
cfs
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