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Flow  or Volume Base Design



Check List Questions

• Type of Treatment? 

• screening, separation, media filtration, membrane 

filtration, biofiltration. 

– Quantity or Quality? Or both. What are the local 

regulations. 

• Volume Required? Only if there are hydro modification 

requirements. 

• If Not, Do Flow Based Design

• If Storage needed- put BMP downstream and do Volume 

Based Design.





•Key Terms (industry l ingo)

• Treatment Flow 

• Treatment Volume

•Hydromodification/Volume 

Control

Presentation Agenda



• CFS – measurement of  f low (cubic  

feet  per  second)  1 cfs = 448.8 gpm

• Rational  Method – equation used to 

calculate  treatment f low rate.  

Expressed at  Q = C x  I  x  A

• Impervious Coeff ic ient  = amount of  

pervious Vs.  impervious surface for  

a  drainage area

Key Terms



Sizing Method Comparison

Flow Based vs. Volume Based

Water Quality Flow  •  Q = C x I x A

• Q = Water Quality Flow Rate (cfs)

• C = impervious coefficient (0 to 1.0)

• I = Treatment Intensity (in/hr) (2.45”)

• A = Area (acres)

Rational Method = Flow Based



Volume Based

Water Quality Volume •  V = C x (D/12) x (A*43560)

• V = Water Quality Volume (cu ft)

• C = impervious coefficient (0 to 1.0)

• D = Design Storm Depth (in) ( 1.1”)

• A = Area (acres)



Stormwater Flow Designs

Basin A B C

3 MONTH Q 3.55 2.12 2.67

10 YR. Q ( cfs) 10.7 8.5 7.5

Drainage Area ( ac) 1.58 0.96 1.19

Weighted runoff “C” .92 .90 .92

Original UGD Storage Volumes: 

Basin A =  6200 CF

Basin B = 0 – space limitations

Basin C = 6100 CF



Volume Based Design 

RUNOFF OUTFLOW

DETENTION

& BMP Hydraulically Connected

DETENTION 

W/ BMP



Volume Based Design

RUNOFF OUTFLOWBMP

DETENTION

RUNOFF=Usually designed to capture First Flush 1.1”

= Pre-existing conditions. 

DETENTION

or

STORAGE

DETENTION

& BMP Hydraulically Disconnected





Burkitt Commons

• Owner/Developer: Newco-Burkitt/LLC

• Program Manager - The Parent Company

• Consulting Engineer- Civil-Site Design Group                   

Sean DeCoster, PE & Chris Goodman ,PE

• Grading Contractor- Humerick



Burkitt Commons-Before-Volume Based

A

B

C



Volume based

• Basin A

Membrane Filter SWQU + UGD- would require an 8 x 8 
Kraken Filter unit + 655LF of 42” pipe UGD

• Basin B

Membrane Filter only-No detention- 8 x 16 unit

• Basin C

Membrane filter SWQU + UGD –would require 8 x 8 
kraken Filter unit + 270 lf of 60” pipe UGD



Before-Volume Based ( Basin A)

UGD

42”- 655 LF



Basin B- Always Flow Based

No room for UG Storage 



BASIN C-before- Volume Based

UGD

60” CMP

270 LF



Engineers all done –everything buttoned up..





#3 Month Flows Too Large for Filter Unit..

3 MONTH Q 3.55 2.12 2.67





Flow Based Design

RUNOFF OUTFLOWBMP



Flow Based Design

RUNOFF OUTFLOWBMP



Flow Based Design

OUTFLOW

RUNOFF



BURKITT CASE STUDY

RUNOFF

OUTFLOW

Div Str

RUNOFF=Usually designed to capture First Flush 1.1”

= Pre-existing conditions. 

DETE

NTION

or

STOR

AGE



Flow based

• Basin A

Membrane Filter SWQU only Eliminated Pain of Detention

Size now -10 x 20 Kraken membrane Filter unit w/ 5 x 5 
Diversion structure

• Basin B

Membrane Filter only-No detention- 8 x 16 unit

• Basin C

Membrane Filter SWQU only Eliminated Pain of Detention

Size now -10 x 14 Kraken membrane Filter unit w/ 5 x 5 
Diversion structure



AFTER-Flow Based ( Basin A)



Kraken A – 10 x 20



Diversion Structure-A3





Basin B- Stayed Same



Kraken B - 8 x 16



Diversion Structure-B2



BASIN C- After - Flow Based



Kraken C- 10 x 16



Diversion Structure-C2



AFTER- Flow Base- Saving $$$



Why Kraken?

• Others were reviewed!

• Kraken only filter technology w/ internal bypass

• Easiest and lowest maintenance costs !



Kraken Filter (membrane filtration)





Kraken Filter (membrane filtration)

Agency Product Type Date

WA DOE Kraken GULD 80% TSS, 50% TP 2017

NJCAT/NJDEP Kraken 80% TSS 2016

City of Nashville, 

TN

Kraken Accepted; 80% TSS 

Removal

2016

Conditional Use 

Level Approval



Kraken Filter 

- ADVANTAGES -



Kraken Filter (membrane filtration)

Operations & Maintenance Manual - Kraken Filter.pdf












Burkitt Commons-Before-Volume Based

A

B

C



AFTER- Flow Base- Saving $$$



Take Away

• Eliminated Costly Underground Storage

– Expensive limestone rock blasting/hammering 

digging

–OSHA- confined space entry                      

(CMP multi barrel entry)

–Expensive - media replacement & shipping

–Dangers of Flexible piping under parking lot



Pipe Chambers Eliminated-

Expensive Rock Excavation Eliminated



Questions & Answers


