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A. Design procedure for different BMP group 
Detailed procedures for design of different BMPs are provided. For the 

purpose of design, BMPs are classified in two different groups; infiltration-
based BMPs and storage-based BMPs. Also, the method of design varies 
depends on the pollutant types.  

A.1. Design procedure for infiltration-based BMPs 
The first group of BMPs are infiltration-based BMPs. This group 

includes infiltration basin, dry well, infiltration trench, sand filter, porous 
pavement, grassed swale, vegetated filter strip, bioretention, rain garden, tree 
box, and wetland. In the following, design of infiltration-based BMPs based 
on percent pollutant removal are presented.  

A.1.2. BMP efficiency based on percent pollutants removal 
Design approaches vary by pollutant type. Pollutant types are classified 

in two different groups; colloids and dissolved and design procedure for each 
group is presented below.  

A.2.2.1 Procedures for calculating BMP efficiency for colloidal pollutants  
A simplified form of colloid filtration theory has been applied for 

removal of colloids. ln ஼஼బ = ିଷଶ (1 − ݊ߙ(݂ ௭ௗ೎      (A1) ஼஼బ = ݁షయమ (ଵି௙)ఈ௡ ௭ௗ೎       (A2) େబିେେబ = 1 − ݁షయమ (ଵି௙)ఈ௡ ௭ௗ೎      (A3) 

           Percent colloid pollutant removal (%) = 1 − ݁షయమ (ଵି௙)ఈ௡ ௭ௗ೎  (A4) ݊ = ଷଶ (ௗ೛ௗ೎)ଶ + ௩ೞ஺ಳಾುொ಺ಿିொೀಷ , ௦ݒ = 2.81݀௣ଶ     (A5) 
Where f is filter bed porosity, α is collision efficiency factor, n is single 

collector efficiency, z is filter bed depth in m, dp is median particle diameter 
in m, dc is collector diameter in m, ABMP is surface area of BMP in m2, QIN is 
runoff into a BMP in ௠య௦ , QOF is overflow runoff out of a BMP in ௠య௦ , vs is 
settling velocity in ௠௦ , C0 is initial concentration in ௠௚௅ , and C is final 
concentration in ௠௚௅ . 

A.2.2.2 Procedures for calculating BMP efficiency for dissolved pollutants  
A first-order reaction method has been applied for removal of dissolved 

pollutant types. ୢେୢ୲ = −kc ୧୬୲ୣ୥୰ୟ୲୧୭୬ ሱۛ ۛۛ ۛۛ ۛۛ ሮ  ln େେబ = −kt     (A6) C = C଴eି୩୲        (A7) େబିେେబ = 1 − eି୩୲       (A8) Percent pollutant removal (%) = 1 − eି୩୲    (A9) 



Where, C0 is initial concentration in ௠௚௅ , C is final concentration in ௠௚௅ , t 
is time in s, and k is first-order reaction decay in ଵ௦  Percent pollutant removal (%) = 1 − eି୩ౚౣ౛ౚ౟౗౬౰        (A10) Percent pollutant removal (%) = 1 − eି୩ౚౣ౛ౚ౟౗ (ಲಳಾು∗ഇ)ೂ಺ಿషೂೀಷ       (A11) 

Where vz is vertical velocity of flow into media in ௠௦ , dmedia is depth of soil 

media in m, k is decay rate values in ଵ௦, QIN is runoff into a BMP in ௠య௦ , and QOF 

is overflow runoff out of a BMP in ௠య௦ . 

A.2. Design procedure for storage-based BMPs 
The second group of BMPs are storage-based BMPs such as dry pond 

and wet pond. In the following, design of storage-based BMPs based on 
percent pollutant removal are presented.  

A.2.2. BMP efficiency based on percent pollutants removal 
In this section design method varies based on pollutant types. Pollutant 

types are classified in two different groups including colloid and dissolved 
which design procedure for each type are presented below.  

A.2.2.1 Procedures for calculating BMP efficiency for colloidal pollutants  Percent pollutant removal (%) = 1 − eି౬౩౬ౙ     (A12) vୡ = ୕౅ొ୅ా౉ౌ        (A13) logଵ଴ ௦ݒ = 0.34246 (logଵ଴ ݀ହ଴)ଶ + 0.98912 (logଵ଴ ݀ହ଴) + 1.14613 (A14)  vୱ = 10଴.ଷସଶସ଺ (୪୭୥భబ ௗఱబ)మା଴.ଽ଼ଽଵଶ (୪୭୥భబ ௗఱబ)ାଵ.ଵସ଺ଵଷ   (A15) Percent pollutant removal (%) = 1 −            eష൬భబబ.యరమరల (ౢ౥ౝభబ ೏ఱబ)మశబ.వఴవభమ (ౢ౥ౝభబ ೏ఱబ)శభ.భరలభయ൰ ఽా౉ౌ్౅ొ        (A16) 
Where vs is settling velocity in ௠௦ , vc is critical velocity in ௠௦ , D is mean 

sieve diameter of grains in m, and QIN is runoff into a BMP in ௠య௦ . 

A.2.2.2 Procedures for calculating BMP efficiency for dissolved pollutants  
Similar to infiltration-based BMPs, to design the storage-based BMPs for 

dissolved pollutant type, first-order reaction method has been implemented.  Percent pollutant removal (%) = 1 − eି୩ౚా౉ౌ ಲಳಾು్౅ొ        (A17) 
 


