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 TWO MINUTE TRAINING  
 
SUBJECT: MACROencapsulation vs. macroencapsulation 
 
 Q: Last week’s Two Minute Training (2MT), referenced MACROencapsulation and macroencapsulation.  Please expand on 

this land disposal restrictions (LDR) treatment standard concept.  OK. 
 
A customer has a container of radioactive lead solids (RLS) and another container of hazardous debris.  Both 
wastestreams exhibit the characteristic of lead (D008).  Per the LDR treatment standards at 40 CFR 268.40, the RLS waste 
must be treated via "MACRO" - the EPA five-letter specified technology code for macroencapsulation as defined at 40 
CFR 268.42.  Per the LDR treatment standards for hazardous debris at 40 CFR 268.45, the debris can be treated via 
"macroencapsulation".  The customer understands that debris could be macroencapsulated via placement in a welded-
shut, stainless steel container.  Could the customer macroencapsulate the RLS in the same way as debris, i.e., place the 
RLS in a welded-shut, stainless steel drum and meet MACRO standards? 

 
 A: Per 40 CFR 268.42, the definition of "MACRO" is: 
 

"Macroencapsulation with surface coating materials such as polymeric organics (e.g., resins and plastics) or with a jacket 
of inert inorganic materials to substantially reduce surface exposure to potential leaching media. Macroencapsulation 
specifically does not include any material that would be classified as a tank or container according to 40 CFR 260.10."  (See 
definition of container attached). 

 
  Per 40 CFR 268.45, the definition of "macroencapsulation" is: 
 
  "Application of surface coating materials such as polymeric organics (e.g., resins and plastics) or use of a jacket of 

inert inorganic materials to substantially reduce surface exposure to potential leaching media." 
 
  The difference between the definition of MACRO at 268.42 and the definition of macroencapsulation at 268.45 is 

that the MACRO definition specifically excludes the use of tanks or containers in meeting the LDR treatment 
standard of macroencapsulation.   

 
  Per an EPA letter dated September 19, 1995, (13762) the prohibition against using tanks and containers was 

intentionally not included in the definition of macroencapsulation for treating hazardous debris.  This provided 
more flexibility in the treatment of hazardous debris, i.e., tanks and containers could be used for 
macroencapsulation if the tanks or containers are non-corroding, e.g., stainless steel. 
 

  Therefore, the customer could use a welded-shut, stainless steel drum for the macroencapsulation of hazardous 
debris.  However, the customer could not use a welded-shut, stainless steel drum for the MACRO of RLS, since 
containers are specifically prohibited from the MACROencapsulation definition.  The RLS must be 
macroencapsulated with a surface coating or a jacket of inert inorganic material per 40 CFR 268.42. 

SUMMARY: 
 
  Radioactive lead solids must be treated via macroencapsulation (MACRO) as defined at 268.42. 

 
 Hazardous debris can be treated via macroencapsulation as defined at 268.45. 

 
  The difference in the two definitions is that the 40 CFR 268.42 MACRO prohibits the use of tanks or containers. 
 
Excerpts from 40 CFR 260 and 268 and the September 19, 1995, EPA letter are attached to the e-mail.  If you have any questions, contact 
me at Paul_W_Martin@rl.gov or at (509) 376-6620. 

https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol29/xml/CFR-2019-title40-vol29-sec268-40.xml
https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol29/xml/CFR-2019-title40-vol29-sec268-42.xml
https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol29/xml/CFR-2019-title40-vol29-sec268-42.xml
https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol29/xml/CFR-2019-title40-vol29-sec268-45.xml
https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol28/xml/CFR-2019-title40-vol28-sec260-10.xml
https://rcrapublic.epa.gov/files/13762.pdf
mailto:Paul_W_Martin@rl.gov?subject=Two%20Minute%20Training%20Question
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TWO MINUTE TRAINING – ATTACHMENT 
 
SUBJECT: MACROencapsulation vs. macroencapsulation 
 
40 CFR 268.40  Applicability of treatment standards. 
 

 

 

WASTE CODE 

TREATMENT STANDARDS FOR HAZARDOUS WASTE NOTE:  NA means not applicable 

WASTE DESCRIPTION AND TREATMENT/ 
REGULATORY SUBCATEGORY 

REGULATED HAZARDOUS 

 CONSTITUENTS 

NONWASTEWATER 

 

Common Name 

 

CAS No. 

Concentration in mg/kg unless 
noted as "mg/l TCLP"; or 

Technology Code 

 

D008 

Radioactive Lead Solids Subcategory (Note:  these 
lead solids include, but are not limited to all forms of 
lead shielding and other elemental forms of lead. 
These lead solids do not include treatment residuals 
such as hydroxide sludges, other wastewater 
treatment residuals, or incinerator ashes that can 
undergo conventional pozzolanic stabilization, nor do 
they include organo-lead materials that can be 
incinerated and stabilized as ash. This subcategory 
consists of nonwastewaters only.) 

 

Lead 

 

7439-92-1 

 

MACRO 

 
 
40 CFR 268.42  Treatment standards expressed as specified technologies. 
 
Table 1.  Technology Codes and Description of Technology-Based Standards 
 

Technology code Description of technology-based standards 

MACRO: Macroencapsulation with surface coating materials such as polymeric organics (e.g., resins and plastics) or with a jacket of inert 
inorganic materials to substantially reduce surface exposure to potential leaching media.  Macroencapsulation specifically does 
not include any material that would be classified as a tank or container according to 40 CFR 260.10. 

 
 
40 CFR 268.45  Treatment standards for hazardous debris. 
 
Table 1. Alternative Treatment Standards For Hazardous Debris 
 

Technology description Performance and/or design and operating standard Contaminant 
restrictions 

C. Immobilization Technologies 

1.  Macroencapsulation:   

Application of surface coating materials such as polymeric 
organics (e.g., resins and plastics) or use of a jacket of inert 
inorganic materials to substantially reduce surface exposure 
to potential leaching media. 

 

Encapsulating material must completely encapsulate debris 
and be resistant to degradation by the debris and its 
contaminants and materials into which it may come into 
contact after placement (leachate, other waste, microbes). 

 

 

None. 

 
 
40 CFR 260.10  Definitions. 
 
Container means any portable device in which a material is stored, transported, treated, disposed of, or otherwise handled. 
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TWO MINUTE TRAINING – ATTACHMENT 
 
SUBJECT: MACROencapsulation vs. macroencapsulation 
 
 
FAXBACK 13762         PPC 9554.1995(02) 
 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 
September 19, 1995 
 
Mr. Kevin J. Igli 
Vice President, Environment, Health & Safety  
Chemical Waste Management, Inc.  
3001 Butterfield Road  
Oak Brook, Illinois 60521 
 
Dear Mr. Igli: 
 
Thank you for your letter of June 15, 1995, regarding macroencapsulation 
of hazardous debris. You referred to an interpretive guidance memorandum 
sent by EPA's Office of Solid waste to EPA Region VIII on February 16, 
1994 regarding the macroencapsulation of mixed hazardous/radioactive 
debris waste, and requested clarification on the memorandum's 
applicability.  Specifically, you requested EPA's determination on 
whether CWM's macroencapsulation process addresses the requirements of 
40 CFR 268.45, Table 1. 
 
As your letter pointed out, EPA has specified two definitions of 
macroencapsulation: a specified technology for D008 radioactive lead 
solids, and one for hazardous debris. In 40 CFR 268.42, Table 3, EPA 
specified for D008 radioactive lead solids a required method of 
treatment, macroencapsulation.  Macroencapsulation is defined in 268.42, 
Table 1 as: 
 
Macroencapsulation with surface coating materials such as polymeric 
organics (e.g., resins and plastics) or with a jacket of inert inorganic 
materials to substantially reduce surface exposure to potential leaching 
media.  Macroencapsulation specifically does not include any material 
that would be classified as a tank or container according to 40 CFR 
260.10. 
 
EPA defined macroencapsulation for hazardous debris at 268.45 as: 
 
Application of surface coating materials such as polymeric organics 
(e.g., resins and plastics) or of a jacket of inert inorganic materials 
to substantially reduce surface exposure to potential leaching media. 
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