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Abstract 
EPA Method 1664 Revision B was published in February 2010 and 
was included in Table IB as an approved inorganic test procedure 
for the measurement of oil and grease in the final Method Update 
Rule published on May 18th, 2012.  EPA 1664B is an updated 
version of EPA 1664A and specifically identifies a list of allowable 
method modifications and other modifications that are not 
allowed.  Now that laboratories, auditors and regulators are 
applying the requirements of EPA 1664B, certain clarifications may 
be needed due to a misunderstanding or misinterpretation of 
previous EPA 1664A requirements.  The author will address a few of 
the hotter topics with EPA 1664A/B and will also clarify the 
requirements of the final decision on an alternative Oil and Grease 
method published on March 6, 2013.      
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EPA 1664A – HEM & SGT-HEM 
(Oil and Grease) 

Method-Defined 
        Analyte 

Performance-Based 
           Method 



40 CFR § 136.6 – Method 
Modifications 
�  Many potentially acceptable modifications 

but can not change chemistry or 
determinative technique 

 
�  “An analyst may not modify an approved 

analytical method for a method defined 
analyte.” ((b)(3)) 

�  Wastewater matrix issues 
�  Can improve QC recovery with salts and inert 

surfactants 
�  “must not react with or introduce the target 

pollutant into the sample” 



Summary of EPA Methods 
1664A and 1664B 
� 1 L sample acidified to pH<2 
� LLE – 3 x 30 mL extractions n-hexane  
� Dry extract with sodium sulfate 
� Distill solvent from extract 
� HEM is desiccated and weighed 
� Proportionate silica gel treatment 
� SGT-HEM is desiccated and weighed 



EPA Method 1664B  
Types of Modifications 
� Allowable (16) 

� Unacceptable (5) 

� Limited-Use ATP (1) 

� All included in EPA 1664B – § 1.7 & 1.8 



EPA 1664A/B Comparison 
Method Modification  1664B  1664A 
Optimized Extraction Procedure   Included  Allowable 

Alternate Determination Techniques Not  Allowed Not Allowed 

Analysis of < Collected Sample Not  Allowed Not Allowed 

Other Reference Standards Not Allowed Not Allowed 

Spiking into Extractor Not  Allowed Not Allowed 

Method 1664 “Cu”   Included  
ATP 

 Allowable 
ATP 



EPA 1664A/B Comparison 
Method Modification  1664B  1664A 
Alternate Extraction Techniques   Included  Allowable 

Alternate Concentration Techniques   Included  Allowable 

Omit Oven Drying Step §11.4.4   Included  Allowable 

Lower PAR Concentration (20mg/L)   Included  Allowable 

Collect Smaller Sample Volume   Included  Allowable 

Additional Balance Calibration   Included  Allowable 



EPA 1664A/B Comparison 
Method Modification  1664B  1664A 
Sample Acidification, pH<2   Included  Allowable 

Prefilter, Filtration Aid Use   Included  Allowable 

SPE Filter Use   Included  Allowable 

Matrix Spike Selection   Included  Allowable 

Silica Gel Treatments   Included  Allowable 

Silica Gel Equivalence   Included  Allowable 



EPA 1664A/B Comparison 
Method Modification  1664B  1664A 
Solvent Phase Separation Paper   Included  Allowable 

Polar Solvent Cleaning    Included  Allowable 

Polar Solvent SPE Conditioning   Included  Allowable 

Polar Solvent Rinsing/Extraction Not  Allowed Not Allowed 

Alternate Extraction Solvents Not  Allowed Not Allowed 

Methanol Rinse Exception   Included  Allowable 



Summary of 1664A and 1664B 
Method Modifications 
� 1 L sample acidified to pH<2 
� LLE – 3 x 30 mL extractions n-hexane 
� Dry extract with sodium sulfate 
� Distill solvent from extract 
� HEM is desiccated and weighed 
� Proportionate silica gel treatment 
� SGT-HEM is desiccated and weighed 



Potential Compliance Issues 
for EPA 1664A and 1664B 



Horizon letter in March 2009      
on www.horizontechinc.com 

January 16, 2009 
March 24th, 2009 



March 29, 2009, EPA to Horizon 
February 2010, EPA Method 1664B 
May 18, 2012, EPA MUR Final 
“However, a methanol rinse may be allowed to remove water 
residual if:  
       1. The methanol rinse is immediately discarded to waste.  
 
       2. The SPE filter is sufficiently air dried with vacuum to remove 
any traces of methanol remaining in the SPE filter so as to ensure 
that no methanol will collocate or be collected with the n-hexane 
extractions.  
 
       3. And, it is the laboratory's responsibility to demonstrate and 
document the appropriate operating conditions (1 and 2) above 
to allow this use of methanol.  
Given this, the use of methanol to condition the SPE filter or rinsing 
bottles is allowed provided that the methanol is sent to waste and 
not collected into the collection vessel with the final n-hexane 
elution."  



Potential Compliance Issues if 
your 1664 Extract looks like this 

�  Methanol in 
separatory funnel is 
not allowed 

�  Must use sodium 
sulfate to remove 
water from extract 

�  Solvent Phase 
Separator Paper an 
allowable equivalent 
means for removing 
water from extract 



Replace Sodium Sulfate with 
Pipetting from Sep Funnel??? 

�  No methanol is 
allowed to be in the 
separatory funnel  

�  No reason to use dye 
and not use sodium 
sulfate or equivalent 
means for removing 
water from extract 

�  Pipetting is not an 
allowable equivalent 
means for removing 
water from extract 



Replace Sodium Sulfate with 
Draining from Sep Funnel??? 

�  No methanol is 
allowed to be in the 
separatory funnel  

�  No reason to use dye 
and not use sodium 
sulfate or equivalent 
means for removing 
water from extract 

�  Draining is not an 
allowable equivalent 
means for removing 
water from extract 



Replace Sodium Sulfate with 
Pouring from Sep Funnel??? 

�  No methanol is 
allowed to be in the 
separatory funnel  

�  No reason to use dye 
and not use sodium 
sulfate or equivalent 
means for removing 
water from extract 

�  Pouring is not an 
allowable equivalent 
means for removing 
water from extract 



February 2010-EPA Method 1664B 
Alternate Extraction Solvents - 1 

�  Unacceptable modification 
�  HEM and SGT-HEM are method-defined 

analytes and the only solvent that can 
introduce the target pollutants into the 
sample is n-hexane, otherwise the chemistry 
of the method is changed (i.e., legal issue). 

�  SPE filter conditioning (prior to sample 
filtration) with a polar solvent is acceptable 



February 2010-EPA Method 1664B 
Alternate Extraction Solvents - 2 
�  Special methanol “rinse” exception 
�  Requirements 

�  Methanol rinse immediately discarded to waste 
�  Sufficiently air dried with vacuum to remove any 

traces of methanol remaining in the SPE Filter 
�  No methanol will introduce analyte, collocate 

or be collected with the n-hexane extraction 
�  Laboratory responsibility to demonstrate and 

document the operating conditions above 



February 2010-EPA Method 1664B 
Alternate Extraction Solvents - 3 

�  Meeting “exception” vacuum air dry requirements 
�  47mm SPE filter & 90mm SPE filter (Wet wt. = Dry wt.) 
�  Many variables – vacuum, free air flow, SPE filter, etc.  

�  2-3 Vacuum air dry steps & GC Analysis? 

0 
200 
400 
600 47new 

47old 

90new 

90old 

Minutes 

Dry 
Wt. % 

Methanol Drying Time – 3000XL 



EPA 1664B Section 1.7.2.1 Note 
�  NOTE: The use of a polar solvent to condition an SPE filter or SPE device in a modified 

method prior to sample filtration is allowed. The use of methanol or another polar solvent 
after sample filtration to remove water residual may be allowed provided the polar solvent is 
immediately discarded to waste and the SPE filter or SPE device is sufficiently air-dried with 
vacuum to remove any residual polar solvent to trace amounts so at no time will residual 
polar solvent introduce the target analyte into the sample, collocate with or be collected 
with the extraction solvent, n-hexane. A simple test to determine sufficient residual polar 
solvent removal from an SPE filter by vacuum air drying would be to weigh and record the 
weight of a dry SPE filter to the nearest 0.1 mg. Then analyze a blank using the dry SPE filter, 
conditioning the SPE filter and filtering the blank sample per the modified SPE method. 
Immediately after discarding the polar solvent to waste (and prior to addition of the n-
hexane extraction solvent), stop the vacuum, remove the SPE filter from the apparatus and 
weigh the wet SPE filter saturated with residual polar solvent to the nearest 0.1 mg. Record 
this wet SPE filter weight. Reassemble the wet SPE filter into the apparatus and continue 
vacuum air drying the SPE filter until the weight of the wet SPE filter is less than 101% of the dry 
SPE filter weight. For example, if the weight of the dry SPE filter is 1,000.0 mg, continue 
vacuum air drying the wet SPE filter until the final weight is less than or equal to 1,010.0 mg 
before contacting the SPE filter with the extraction solvent n-hexane. This simple test could 
be used by the laboratory to demonstrate and document removal of residual methanol 
from the SPE filter to trace amounts so as to ensure residual methanol will not introduce the 
target analyte into the sample and at no time will residual methanol collocate with the n-
hexane extraction solvent or be collected in the collection flask.  



Methanol in Sep Funnel Vs. 
Methanol Rinse Requirements 

�  Methanol in 
separatory funnel is 
not allowed 
�  Lab Responsibility 
�  Co-Solvent 
�  Collected 
�  Collocated 
�  Not discarded 
�  Not dried to trace 

amounts  



February 2010-EPA Method 1664B 
Alternate Determinative Methods 

� Unacceptable modification 
� Examples listed at § 9.1.2 include: 

�  Infrared spectroscopy 
�  Immunoassay 
�  Changes that degrade method 

performance 

� Must be gravimetric determination 



ASTM D7575 – Oil and Grease 
�  Membrane Extraction – IR Detection 

�  Green Chemistry Approach – April 2009 
�  Technical Concerns RE: Equivalence to 1664A/B 
 

�  Method Defined – (new ATP Process TBD in 2013) 
�  Chemistry - changed 
�  Determinative step - changed 
�  IR specifically prohibited in 1664, 1664A, 1664B 

�  Final Determination – March 6, 2013 
�  Results Not Equivalent to EPA 1664A/B 
�  Permit by Permit approval if applicable – ATP Tier 1 
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