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PROJECT NAME CITY STATE
Libby Weymouth MA

PREPARED FOR
TetraTech

CALCULATIONS BASED ON:
MASSACHUSETTS DEPT. OF ENVIRONMENTAL PROTECTION WETLANDS PROGRAM/ US Dept of Agriculture Natural Resource Conservation Service TR-55 Manual
Standard Method to convert required water quality volume to a discharge rate for sizing flow based Manufactured Proprietary Stormwater Treatment Practices
Stormwater Standard No. 4 requires the full WQV be captured and treated to remove 80% of the average annual post-construction TSS (Total Suspended Solids) load 

Compute Q Rate using the following equation:
Q= (qu) (A) (WQV)

Where:
Q= flow rate associated with the 1" of runoff
qu= the unit peak discharge, in csm/in.
A= impervious surface drainage area (in square miles)
WQV= water quality volume in watershed inches (1" in this case)

Structure Name Imperv. 
(acres)

A 
(miles² )

Tc     
(min)

Tc        
(hr)

WQV     
(in)

qu 
(csm/in.)

Q (cfs) Barracuda 
Unit

WQU 1 0.48 0.00075 5.0 0.08 1 725 0.54 S3
WQU 2 0.9 0.00141 5.0 0.08 1 725 1.02 S4
WQU 3 1.09 0.0017 5.0 0.08 1 725 1.23 S4
Proposed Device Is sized so that the required site WQF is less than the treatment flow at
which the device acheives at least 80% TSS removal. Supporting information attached.

BARRACUDA WQU



ENVIRONMENTAL SCIENCE, ENGINEERING & INDUSTRIAL HYGIENE SERVICES

Middletown, MD & Morgantown, WV 

Administrative Office: 
200 W Main Street      Office (301) 694-5687 
Middletown, Maryland 21769    Fax (301) 694-9799
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Inspection and Cleaning Cycle 

Determining When to Clean 

Maintenance should occur when the sediment has reached the levels indicated in the Storage Capacity Chart.

BaySaver Barracuda Storage Capacities 

Maintenance Instructions 

Maintenance Guide
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200 Libbey Industrial Parkway
Weymouth, MA

Proposed Catchment Areas

Area
(acres)

Runoff
Coefficient

Area
(acres)

Runoff
Coefficient

CB 1 0.11 0.95 0.04 0.15 0.74 0.15
CB 2 0.13 0.95 0.02 0.15 0.84 0.15
CB 3 0.14 0.95 0.02 0.15 0.85 0.16
CB 4 0.10 0.95 0.00 0.15 0.95 0.10
CB 5 0.21 0.95 0.02 0.15 0.88 0.23
CB 6 0.21 0.95 0.05 0.15 0.80 0.26
CB 7 0.14 0.95 0.01 0.15 0.90 0.15
CB 8 0.16 0.95 0.02 0.15 0.86 0.18
CB 9 0.17 0.95 0.02 0.15 0.87 0.19
CB 10 0.21 0.95 0.02 0.15 0.88 0.23
CB 11 0.25 0.95 0.01 0.15 0.92 0.26
CB 12 0.11 0.95 0.00 0.15 0.95 0.11
CB 13 0.18 0.95 0.01 0.15 0.91 0.19
CB 14 0.09 0.95 0.01 0.15 0.87 0.10
CB 15 0.08 0.95 0.02 0.15 0.79 0.10
CB 16 0.10 0.95 0.01 0.15 0.88 0.11
RL 1 0.53 0.95 0.00 0.15 0.95 0.53

Notes:
1.) Runoff coefficients are from the 2006 Massachusetts Highway Department Project

Development & Design Guide Exhibit 8 9.

Inlet

Impervious Pervious
Composite
Runoff
Coefficient

Total
Area
(acres)

P:\42892\143 42892 20004\SupportDocs\Calcs\Stormwater\200 Libbey Catchment Areas.xlsx
1/28/2021
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200 Libbey Industrial Parkway
Weymouth, MA

Outlet Protection Sizing

Outfall
Q2

(cfs)

Pipe
Diameter
(inches)

D
(ft)

TW
(ft)

Velocity
(ft/sec)

D50

(ft)

Apron
Length
(ft)

Apron
Depth
(ft)

Apron
W1
(ft)

Apron
W2
(ft)

Flared End 4 4.26 12 1.0 0.4 5.4 0.3 4.0 1.5 3.0 5.7
Flared End 12 5.15 12 1.0 0.4 6.6 0.4 4.0 1.5 3.0 5.7

Equations to determine length of apron are as follows:

(Equation 10.4, HEC 14, July 2006)

D50 = median stone diameter (ft)
Q = design discharge (cfs)
D = pipe diameter (ft)
TW = tailwater depth (ft), if TW<0.4D use TW=0.4D
g = acceleration due to gravity (32.2 ft/s2)

Apron length and depth equations vary based on D50 size.
Class 1: D50 = 5 in (Table 10.1, HEC 14, July 2006)
Apron Length L = 4*D
Apron Depth = 3.5*D50

Equations to determine widths of apron are as follows:
Apron Width (W1) at pipe outlet, W = 3D
Apron Width (W2) at end of apron, W = 3D+(2/3)L

Notes:
1.) Source: U.S. Federal Highway Administration, 2006, Hydraulic Design of Energy Dissipators for Culverts and

Cannels, Hydraulic Engineering Circular No. 14 (HEC 14).
2.) Peak discharge taken from HydroCAD Report for the 25 year storm event.
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