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EPA Method 325B 

Work pract ice  docu m en t  crea ted to  
su ppor t the Refin ery Sector  Ru le  

• Prom u lgated  in  20 17  

• Passive tu bes to m on itor 
ben zen e con cen tra t ion s  a t  
r efin ery fen celin es  

• Also u sed to m on itor ben zen e 
an d other  com pou n ds a t 
u pstream oil an d gas sites 

• Colorado Regu la t ion 7 

Passive sampling tube shelter 
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EPA Method 325B 
Sorbent Selection 

• Table 12.1Valida ted Sorben ts  
an d Uptake Rates  

- Carbopackfl X 

- Carbograph  fl 1 TD 

- Carbopackfl B 

• Choose a sorben t tha t  is stron g 
en ou gh  to re ta in  com pou n d of 
in terest  bu t  weak en ou gh  to 
re lease  for  an alysis  

• Carbopackfl X is the optim u m 
choice for sam plin g 1,3-
Bu tadien e 

EPA Meth od 325B Validated Uptake Rates  
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EPA Method 325B 
Addendum A 

New VOCs to  be  m easu red by Methods 
325A an d 325B m u st be eva lu a ted by 
exposin g the  se lected sorben t  tu be to a  
kn own con cen tr a t ion  of the ta rget 
com pou n d(s) in an  exposu re cham ber 
followin g the  procedu re  in  the  
Adden du m . Mu st  determ in e:  

• Uptake ra te  of each com poun d 

• Relat ive  accu racy com pared to  the  
theore t ica l con cen tra t ion in  the  cham ber  

USEPA Sorbent Tube Exposure Chamber 
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EPA Method 325B 
Addendum A 

Expose sorben t tubes  in  test  cham ber  
• Eigh t  tu bes  a t  two differen t  levels each 

- 2-5 t im es the detect ion lim it 

- Middle  of an a lysis ca libra t ion  r an ge  

• Atm osphere  m u st be between 35% to 75% RH 

• Tem pera tu re  m u st  be  25 ± 5°C 

• Uptake  r a te  m u st  be  ≥0 .5 m L/m in  

Montrose Environmental Exposure Chamber 
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EPA Method 325B 
Adden dum  A 

Carbopack X passive tube uptake ra te  studies  
• Ben zen e & TEX – 20 0 9  - 20 15 

• 1,3-Bu tadien e - 20 17 

• TO-15 list - 20 17 

• Chloropren e  - 20 21 

Carbopack X sorbent 
tubes 
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Addendum A 
Chloroprene Uptake Rate Study 

Purchase cer t ified gas cylin ders for  tube 
prep an d an alysis  

• Chloropren e  – 1 ppm 

• Chloropren e an d Ben zen e – 3 ppm 

• Chloropren e an d Ben zen e – 7 ppm 

• Ver ify the cylin der  con cen tr a t ion s m atch  
u sin g TO-15 

Certified calibration cylinders 
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Addendum A 
Chloroprene Uptake Rate Study 

Chloropren e Uptake Rate  Study 

• Prepared sorben t  tubes  
• Carbopack  X tu bes 

• Selected a t  r an dom from in ven tory of 
~9,0 0 0  tu bes  

• Con dit ion ed per  Stan dard Opera t in g 
Procedu r es  

• Blan k an a lysis  to  con firm  clean lin ess  

Passive tube conditioning oven 

© 2022 Montrose Environmental Group, Inc. 8 



 

  

   

   
    

 

  

 

   
   

Addendum A 
Chloroprene Uptake Rate Study 

• Determ in e spikin g levels  
• Mid (CCV) level a t  ~2.5 ppb for  14 days 

• Low Level 

- Spike an d an a lyze 7 tu bes  to  determ in e 
the  MDL 

- Calcu la te  the con cen tr a t ion 2-5 t im es the 
MDL u sin g an est im ated u ptake r a te of 0 .5 
m  L/m  in  

Automated thermal 
desorber 
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Addendum A 
Chloroprene Uptake Rate Study 

Cham ber  con dit ion s TEMPERATURE AND RH CONDITIONS 
Relative Calculated RH Bias Activity Temperature • Target  of  80  degrees  F Humidity Relative Humidity (Criteria ± 10% RPD) 

CCV (High Level) 78.0 69.8 66.5 2.43 

• Rela tive hum idity URC (Low Level) 80.0 49.9 52.4 -2.31 

• Low level – 70 % 

• Mid  Level  – 50 % 
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Addendum A 
Chloroprene Uptake Rate Study 

CHAMBER BIAS 
Theoretical TO-15 Measured Chamber Bias Activity Compound Concertation Atm osphere  con cen tra t ion s Concentration (ppbv) (Criteria ± 30% RPD) 

(ppbv) 

CCV (High Level) Chloroprene 33.8 38.4 12.8 • Ben zen e added as a  su r rogate  
CCV (High Level) Benzene 33.8 39.5 15.6 

URC (Low Level) Chloroprene 1.24 1.33 7.00 • Ver ified by TO -15 sam ple collected 
URC (Low Level) Benzene 1.24 1.51 19.6 

dur in g the exper im en t  
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Addendum A 
Chloroprene Uptake Rate Study 

Precision 

• Twelve replica tes  a t  each  level  

• Rela tive Percen t  Differen ce <±20 % 
• High  level  

- Ben zen e – 3.6% 

- Chloropren e  – 4.7% 

• Low  level  

- Ben zen e – 11.2% 

- Chloropren e  – 7.2% 
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Addendum A 
Chloroprene Uptake Rate Study 

Uptake Study Resu lts  

• Calcu la te  uptake ra te  of ben zen e to  
va lida te  ch loropren e resu lts  

• Ben zen e uptake ra te  acceptable  with in 
±15% 

• Use the average of the two levels  

SURROGATE UPTAKE RESULTS 

Calculated Acceptance Activity Compound Uptake Rate (Criteria 0.57-0.77)(ml/min) 

CCV (High Level) Chloroprene 0.55 NA 

CCV (High Level) Benzene 0.58 Pass 

URC (Low Level) Chloroprene 0.57 NA 

URC (Low Level) Benzene 0.67 Pass 
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Addendum A 
Chloroprene Uptake Rate Study 

Uptake Study Resu lts  

• Rela tive  stan dard devia t ion  
• Ben zen e 2.0 % 

• Chloropren e 2.1% 

• Rela tive Accu racy – m ust  be ±10 % at  the 
95% con fiden ce lim it 

• Ben zen e 8  .2% 

• Chloropren e 0 .5% 
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