


•

•

•

•





Project Location: 



CLEAR
TARGET
(TN, TP, TSS)

BASELINE 
ESTABLISHED

(TN, TP, TSS)





Identification 

Prioritization & Ranking

Conceptual Designs

Implementation

1
2

3

4



B
M

P
 O

p
p

o
rt

u
n

it
y

Id
e

n
ti

fi
ca

ti
o

n
 

&
 S

cr
ee

n
in

g

B
M

P
 P

ri
o

ri
ti

za
ti

o
n

&
 R

an
ki

n
g

C
o

n
ce

p
tu

al
 D

e
si

gn
s

C
h

e
sa

p
e

ak
e

 B
ay

 T
M

D
L 

A
ct

io
n

 P
la

n
 &

 
Im

p
le

m
e

n
ta

ti
o

n

Identify locations for 
new BMPs

Eliminate 
BMP 
from 
list

Rank the BMP based on:
• Site constraints
• Environmental impact factors
• Pollutant reductions
• Cost

Explore options to modify 
previously eliminated BMPs

Develop conceptual designs:
• CADD drawing
• Permitting requirements
• Detailed cost estimate
• Pollutant reductions
• Field investigations

Is the 
highly ranked BMP 

relatively cost 
effective?

Develop Construction 
Documents

NO

NO

Is there 
available land

and no fatal 
flaw?

YES

YES

NO

Are there 
adequate BMPs to 
meet the pollutant 

load reductions for the 
permit cycle?

YES
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Example of proposed BMP with fatal utility conflicts
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Land Use Type
Drainage 

Area Rv
Treatment 

Volume
Storage 
Depth2

Surface Area 
Required

[SF] [CF] [FT] [SF]
Impervious 9,952 0.95 788 1.275 618

Grass 13,886 0.2 231 1.275 182
Sand 0 0.6 0 1.275 0

BMP Footprint 
(Runoff Reduction)1 809 0 0 1.275 0

TOTAL = 24,647 1,019 799
1 Assume that the filter media can store all rain falling within the footprint of the BMP 
itself (from top of berm down), therefore the runoff coefficient for the BMP component 
of the drainage area is 0.

2 The storage depth was calculated using the ponding depth as well as the volume of the 
voids in the filter media and gravel layers of the BMP.  

Surface Area Determined with VRRM
(Virginia Runoff Reduction Method)
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Diagram Credit: Virginia BMP Clearinghouse



Summarized List of Practices
Virginia BMP Clearinghouse

Established Efficiencies
Chesapeake Bay Program 
Established TSS Efficiency

TN TP TSS 
Grass Channel 28% 23% 50%

Permeable Pavement 1 59% 59% 55%
Permeable Pavement 2 81% 81% 55%

Infiltration 1 57% 63% 95%
Infiltration 2 92% 93% 95%

Bioretention 1 64% 55% 55%
Bioretention 2 90% 90% 55%

Urban Bioretention 64% 55% 55%
Dry Swale 1 55% 52% 55%
Dry Swale 2 74% 76% 55%
Wet Swale 1 25% 20% 50%
Wet Swale 2 35% 40% 50%

Filtering Practice 1 30% 60% 80%
Filtering Practice 2 45% 65% 80%

Constructed Wetland 1 25% 50% 60%
Constructed Wetland 2 55% 75% 60%

Wet Pond 1 20% 45% 60%
Wet Pond 2 30% 65% 60%

Extended Detention Pond 1 10% 15% 60%
Extended Detention Pond 2 24% 31% 60%







Example
Void 
Ratio

Storage Depth 
With Voids

Storage Depth 
Without Voids

Ponding Depth 0.5 feet 1.00

1.275 0.5Gravel Depth 1.0 feet 0.40

Biosoil Depth 1.5 feet 0.25

Surface Area Surface Area

819 sq. ft. 2,088 sq. ft.

Diagram Credit: Virginia BMP Clearinghouse
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Diagram Credit: mass.gov/eea, Climate Change Stormwater BMPs Factsheet



•

Design Costs 

Field survey and basemap prep DAY 1 $         1,500 $         1,500 

Infiltration test EA 1 $            450 $            450 

Geotechnical Evaluation EA 1 $         3,500 $         3,500 

Engineering (Max of 10% Construction or $20,000) LS 1 $      20,000 $      20,000 

Permitting LS 1 $         3,000 $         3,000 

Design Cost Subtotal $      28,450 





•

•

•



•

•

•




























