
Soil Vapor/Indoor Air Matrix A 
May 2017 

 
Analytes Assigned: 
Trichloroethene (TCE), cis-1,2-Dichloroethene (c-1,2-DCE), 1,1-Dichloroethene (1,1-DCE), Carbon Tetrachloride 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 0.2 

 
0.2 to < 1 

 
1 and above 

< 6 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) 
and RESAMPLE or MITIGATE 

6 to < 60 4.  No further action 5.  MONITOR 6.  MITIGATE 

60 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

             mcg/m3 = micrograms per cubic meter 
 
 
No further action:  No additional actions are recommended to address human exposures. 
 
Identify Source(s) and Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor 
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges.  For example, if an indoor or outdoor air source 
is identified, we recommend the appropriate party implement actions to reduce the levels.  In the event that indoor or outdoor sources are not readily 
identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that 
SVI mitigation actions are not needed.  Based on the information available, mitigation might also be recommended when soil vapor intrusion cannot be ruled 
out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended to determine whether existing building conditions (e.g., positive pressure heating, ventilation and air-conditioning systems) are 
maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type and frequency of monitoring is determined based on 
site-, building- and analyte-specific information, taking into account applicable environmental data and building operating conditions.  Monitoring is an interim 
measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
Mitigate:  We recommend mitigation to minimize current or potential exposures associated with soil vapor intrusion.  The most common mitigation methods 
are sealing preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in 
conjunction with monitoring.  The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building 
construction and operating conditions.  Mitigation is considered a temporary measure implemented to address exposures related to soil vapor intrusion until 
contaminated environmental media are remediated. 
 
These general recommendations are made with consideration being given to the additional notes on page 2. 
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ADDITIONAL NOTES FOR MATRIX A 
 

 
This matrix summarizes actions recommended to address current and potential exposures related 
to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-making process, 
the following should be noted: 

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to 
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples may be recommended when the matrix indicates "no further action" for a 
particular building, but the results of adjacent buildings (especially sub-slab vapor results) 
indicate a need to take actions to address exposures related to soil vapor intrusion.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions may be proposed at any time.  For example, 
the party implementing the actions may decide to install sub-slab depressurization systems 
on buildings where the matrix indicates "no further action" or "monitoring."  Such an action 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor or the source of soil vapor 
contamination. 

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high 
quality data are obtained.  Since the data are being used in the decision-making process, the 
laboratory analyzing the environmental samples must have current Environmental Laboratory 
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix 
combinations.  Furthermore, samples should be analyzed by methods that can achieve a 
minimum reporting limit of 0.20 microgram per cubic meter for indoor and outdoor air 
samples.  For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting 
limit of 1 microgram per cubic meter is recommended. 

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor 
intrusion is considered to be the greatest (i.e., worst-case conditions).  If samples are 
collected at other times (typically, samples collected outside of the heating season), then 
resampling during worst-case conditions might be appropriate to verify that actions taken to 
address exposures related to soil vapor intrusion are protective of human health. 

[5] When current exposures are attributed to sources other than soil vapor intrusion, the 
agencies should be given documentation (e.g., applicable environmental data, completed 
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action 
other than that provided in the matrix box and to support agency assessment and follow-up. 

[6] The party responsible for implementing the recommended actions will differ depending upon 
several factors, including but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix B 
May 2017 

 
Analytes Assigned: 
Tetrachloroethene (PCE), 1,1,1-Trichloroethane (1,1,1-TCA), Methylene Chloride 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 3 

 
3 to < 10 

 
10 and above 

< 100 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) 
and RESAMPLE or MITIGATE 

100 to < 1,000 4.  No further action 5.  MONITOR 6.  MITIGATE 

1,000 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

mcg/m3 = micrograms per cubic meter 
 
 
No further action:  No additional actions are recommended to address human exposures. 
 
Identify Source(s) and Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor 
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges.  For example, if an indoor or outdoor air source 
is identified, we recommend the appropriate party implement actions to reduce the levels.  In the event that indoor or outdoor sources are not readily 
identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that 
SVI mitigation actions are not needed.  Based on the information available, mitigation might also be recommended when soil vapor intrusion cannot be ruled 
out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended to determine whether existing building conditions (e.g., positive pressure heating, ventilation and air-conditioning systems) are 
maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type and frequency of monitoring is determined based on 
site-, building- and analyte-specific information, taking into account applicable environmental data and building operating conditions.  Monitoring is an interim 
measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
Mitigate:  We recommend mitigation to minimize current or potential exposures associated with soil vapor intrusion.  The most common mitigation methods 
are sealing preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in 
conjunction with monitoring.  The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building 
construction and operating conditions.  Mitigation is considered a temporary measure implemented to address exposures related to soil vapor intrusion until 
contaminated environmental media are remediated. 
 
These general recommendations are made with consideration being given to the additional notes on page 2. 
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ADDITIONAL NOTES FOR MATRIX B 
 

 
This matrix summarizes actions recommended to address current and potential exposures related 
to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-making process, 
the following should be noted: 

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to 
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples may be recommended when the matrix indicates "no further action" for a 
particular building, but the results of adjacent buildings (especially sub-slab vapor results) 
indicate a need to take actions to address exposures related to soil vapor intrusion.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions may be proposed at any time.  For example, 
the party implementing the actions may decide to install sub-slab depressurization systems 
on buildings where the matrix indicates "no further action" or "monitoring."  Such an action 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor or the source of soil vapor 
contamination. 

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high 
quality data are obtained.  Since the data are being used in the decision-making process, the 
laboratory analyzing the environmental samples must have current Environmental Laboratory 
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix 
combinations.  Furthermore, samples should be analyzed by methods that can achieve a 
minimum reporting limit of 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 
1 microgram per cubic meter is recommended. 

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor 
intrusion is considered to be the greatest (i.e., worst-case conditions).  If samples are 
collected at other times (typically, samples collected outside of the heating season), then 
resampling during worst-case conditions might be appropriate to verify that actions taken to 
address exposures related to soil vapor intrusion are protective of human health. 

[5] When current exposures are attributed to sources other than soil vapor intrusion, the 
agencies should be given documentation (e.g., applicable environmental data, completed 
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action 
other than that provided in the matrix box and to support agency assessment and follow-up. 

[6] The party responsible for implementing the recommended actions will differ depending upon 
several factors, including but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix C 
May 2017 

 
Analytes Assigned: 
Vinyl Chloride 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 0.2 

 
0.2 and above 

< 6 
 
 

1.  No further action 3.  IDENTIFY SOURCE(S) and 
RESAMPLE or MITIGATE 

6 to < 60 4.  MONITOR 6.  MITIGATE 

60 and above 7.  MITIGATE 9.  MITIGATE 

       mcg/m3 = micrograms per cubic meter 
 
 
No further action:  No additional actions are recommended to address human exposures. 
 
Identify Source(s) and Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor 
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges.  For example, if an indoor or outdoor air source 
is identified, we recommend the appropriate party implement actions to reduce the levels.  In the event that indoor or outdoor sources are not readily 
identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that 
SVI mitigation actions are not needed.  Based on the information available, mitigation might also be recommended when soil vapor intrusion cannot be ruled 
out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended to determine whether existing building conditions (e.g., positive pressure heating, ventilation and air-conditioning systems) are 
maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type and frequency of monitoring is determined based on 
site-, building- and analyte-specific information, taking into account applicable environmental data and building operating conditions.  Monitoring is an interim 
measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
Mitigate:  We recommend mitigation to minimize current or potential exposures associated with soil vapor intrusion.  The most common mitigation methods 
are sealing preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in 
conjunction with monitoring.  The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building 
construction and operating conditions.  Mitigation is considered a temporary measure implemented to address exposures related to soil vapor intrusion until 
contaminated environmental media are remediated. 
 
These general recommendations are made with consideration being given to the additional notes on page 2. 
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ADDITIONAL NOTES FOR MATRIX C 
 

 
This matrix summarizes actions recommended to address current and potential exposures related 
to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-making process, 
the following should be noted: 

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to 
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples may be recommended when the matrix indicates "no further action" for a 
particular building, but the results of adjacent buildings (especially sub-slab vapor results) 
indicate a need to take actions to address exposures related to soil vapor intrusion.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions may be proposed at any time.  For example, 
the party implementing the actions may decide to install sub-slab depressurization systems 
on buildings where the matrix indicates "no further action" or "monitoring."  Such an action 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor or the source of soil vapor 
contamination. 

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high 
quality data are obtained.  Since the data are being used in the decision-making process, the 
laboratory analyzing the environmental samples must have current Environmental Laboratory 
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix 
combinations.  Furthermore, samples should be analyzed by methods that can achieve a 
minimum reporting limit of 0.20 microgram per cubic meter for indoor and outdoor air 
samples.  For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting 
limit of 1 microgram per cubic meter is recommended. 

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor 
intrusion is considered to be the greatest (i.e., worst-case conditions).  If samples are 
collected at other times (typically, samples collected outside of the heating season), then 
resampling during worst-case conditions might be appropriate to verify that actions taken to 
address exposures related to soil vapor intrusion are protective of human health. 

[5] When current exposures are attributed to sources other than soil vapor intrusion, the 
agencies should be given documentation (e.g., applicable environmental data, completed 
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action 
other than that provided in the matrix box and to support agency assessment and follow-up. 

[6] The party responsible for implementing the recommended actions will differ depending upon 
several factors, including but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 

 
 
   MATRIX C Page 2 of 2.  



Soil Vapor/Indoor Air Matrix D 
February 2024 

Analytes Assigned: 
Benzene, ethylbenzene, naphthalene, cyclohexane, isooctane (2,2,4-trimethylpentane), 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 
o-xylene 
 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 2 

 
2 to < 10 

 
10 and above 

< 60 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) or 
RESAMPLE or MITIGATE 

60 to < 600 4.  No further action 5.  MONITOR 6.  MITIGATE 

600 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

              mcg/m3 = micrograms per cubic meter 
 
No further action:  No additional actions are recommended to address human exposures.   
 
Identify Source(s) or Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor air quality and 
that actions be implemented to reduce indoor air concentrations to within background ranges. For example, if an indoor or outdoor air source is identified, we recommend the 
appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily identified or confirmed, resampling (which might include 
additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that SVI mitigation actions are not needed. Based on the information available, 
mitigation might also be recommended when soil vapor intrusion cannot be ruled out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended to determine whether existing building conditions (e.g., positive pressure heating, ventilation, and air-conditioning systems) are 
maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type and frequency of monitoring is determined based on 
site-, building- and analyte-specific information, taking into account applicable environmental data and building operating conditions.  Monitoring is an interim 
measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
Mitigate:  We recommend mitigation to minimize current or potential exposures associated with soil vapor intrusion. The most common mitigation methods are sealing 
preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in conjunction with monitoring. The type, 
or combination of types, of mitigation is determined on a building -specific basis, taking into account building construction and operating conditions. Mitigation is considered a 
temporary measure implemented to address exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
These general recommendations are made with consideration being given to the additional notes on page 2.  MATRIX D Page 1 of 2 . 

 



ADDITIONAL NOTES FOR MATRIX D 
 

 
This matrix summarizes actions recommended to address current and potential exposures related 
to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-making process, 
the following should be noted: 

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to 
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples may be recommended when the matrix indicates "no further action" for a 
particular building, but the results of adjacent buildings (especially sub-slab vapor results) 
indicate a need to take actions to address exposures related to soil vapor intrusion.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions may be proposed at any time.  For example, 
the party implementing the actions may decide to install sub-slab depressurization systems 
on buildings where the matrix indicates "no further action" or "monitoring."  Such an action 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor or the source of soil vapor 
contamination. 

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high 
quality data are obtained.  Since the data are being used in the decision-making process, the 
laboratory analyzing the environmental samples must have current Environmental Laboratory 
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix 
combinations.  Furthermore, samples should be analyzed by methods that can achieve a 
minimum reporting limit of 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 1 
microgram per cubic meter is recommended. 

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor 
intrusion to occur is considered to be the greatest (i.e., worst-case conditions).  If samples 
are collected at other times (typically, samples collected outside of the heating season), then 
resampling during worst-case conditions might be appropriate to verify that actions taken to 
address exposures related to soil vapor intrusion are protective of human health. 

[5] When current exposures are attributed to sources other than soil vapor intrusion, the 
agencies should be given documentation (e.g., applicable environmental data, completed 
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action 
other than that provided in the matrix box and to support agency assessment and follow-up. 

[6] The party responsible for implementing the recommended actions will differ depending upon 
several factors, including but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix E 
February 2024 

Analytes Assigned: 
m-xylene, p-xylene, heptane, hexane 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 6 

 
6 to < 20 

 
20 and above 

< 200 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) or 
RESAMPLE or MITIGATE 

200 to < 2,000 4.  No further action 5.  MONITOR 6.  MITIGATE 

2,000 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

              mcg/m3 = micrograms per cubic meter 
 
No further action:  No additional actions are recommended to address human exposures.   
 
Identify Source(s) or Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor air quality and 
that actions be implemented to reduce indoor air concentrations to within background ranges. For example, if an indoor or outdoor air source is identified, we recommend the 
appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily identified or confirmed, resampling (which might include 
additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that SVI mitigation actions are not needed. Based on the information available, 
mitigation might also be recommended when soil vapor intrusion cannot be ruled out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended to determine whether existing building conditions (e.g., positive pressure heating, ventilation, and air-conditioning systems) are 
maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type and frequency of monitoring is determined based on 
site-, building- and analyte-specific information, taking into account applicable environmental data and building operating conditions.  Monitoring is an interim 
measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
Mitigate:  We recommend mitigation to minimize current or potential exposures associated with soil vapor intrusion. The most common mitigation methods are sealing 
preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in conjunction with monitoring. The type, 
or combination of types, of mitigation is determined on a building -specific basis, taking into account building construction and operating conditions. Mitigation is considered a 
temporary measure implemented to address exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
These general recommendations are made with consideration being given to the additional notes on page 2.  MATRIX E Page 1 of 2 . 



ADDITIONAL NOTES FOR MATRIX E 
 

 
This matrix summarizes actions recommended to address current and potential exposures related 
to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-making process, 
the following should be noted: 

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to 
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples may be recommended when the matrix indicates "no further action" for a 
particular building, but the results of adjacent buildings (especially sub-slab vapor results) 
indicate a need to take actions to address exposures related to soil vapor intrusion.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions may be proposed at any time.  For example, 
the party implementing the actions may decide to install sub-slab depressurization systems 
on buildings where the matrix indicates "no further action" or "monitoring."  Such an action 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor or the source of soil vapor 
contamination. 

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high 
quality data are obtained.  Since the data are being used in the decision-making process, the 
laboratory analyzing the environmental samples must have current Environmental Laboratory 
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix 
combinations.  Furthermore, samples should be analyzed by methods that can achieve a 
minimum reporting limit of 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 1 
microgram per cubic meter is recommended. 

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor 
intrusion to occur is considered to be the greatest (i.e., worst-case conditions).  If samples 
are collected at other times (typically, samples collected outside of the heating season), then 
resampling during worst-case conditions might be appropriate to verify that actions taken to 
address exposures related to soil vapor intrusion are protective of human health. 

[5] When current exposures are attributed to sources other than soil vapor intrusion, the 
agencies should be given documentation (e.g., applicable environmental data, completed 
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action 
other than that provided in the matrix box and to support agency assessment and follow-up. 

[6] The party responsible for implementing the recommended actions will differ depending upon 
several factors, including but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix F 
February 2024 

Analytes Assigned: 
Toluene 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 10 

 
10 to < 50 

 
50 and above 

< 300 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) or 
RESAMPLE or MITIGATE 

300 to < 3,000 4.  No further action 5.  MONITOR 6.  MITIGATE 

3,000 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

              mcg/m3 = micrograms per cubic meter 
 
No further action:  No additional actions are recommended to address human exposures.   
 
Identify Source(s) or Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor air quality and 
that actions be implemented to reduce indoor air concentrations to within background ranges. For example, if an indoor or outdoor air source is identified, we recommend the 
appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily identified or confirmed, resampling (which might include 
additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that SVI mitigation actions are not needed. Based on the information available, 
mitigation might also be recommended when soil vapor intrusion cannot be ruled out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended to determine whether existing building conditions (e.g., positive pressure heating, ventilation, and air-conditioning systems) are 
maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type and frequency of monitoring is determined based on 
site-, building- and analyte-specific information, taking into account applicable environmental data and building operating conditions.  Monitoring is an interim 
measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
Mitigate:  We recommend mitigation to minimize current or potential exposures associated with soil vapor intrusion. The most common mitigation methods are sealing 
preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in conjunction with monitoring. The type, 
or combination of types, of mitigation is determined on a building -specific basis, taking into account building construction and operating conditions. Mitigation is considered a 
temporary measure implemented to address exposures related to soil vapor intrusion until contaminated environmental media are remediated. 
 
These general recommendations are made with consideration being given to the additional notes on page 2.  MATRIX F Page 1 of 2 . 



ADDITIONAL NOTES FOR MATRIX F 
 

 
This matrix summarizes actions recommended to address current and potential exposures related 
to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-making process, 
the following should be noted: 

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to 
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples may be recommended when the matrix indicates "no further action" for a 
particular building, but the results of adjacent buildings (especially sub-slab vapor results) 
indicate a need to take actions to address exposures related to soil vapor intrusion.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions may be proposed at any time.  For example, 
the party implementing the actions may decide to install sub-slab depressurization systems 
on buildings where the matrix indicates "no further action" or "monitoring."  Such an action 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor or the source of soil vapor 
contamination. 

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high 
quality data are obtained.  Since the data are being used in the decision-making process, the 
laboratory analyzing the environmental samples must have current Environmental Laboratory 
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix 
combinations.  Furthermore, samples should be analyzed by methods that can achieve a 
minimum reporting limit of 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 1 
microgram per cubic meter is recommended. 

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor 
intrusion to occur is considered to be the greatest (i.e., worst-case conditions).  If samples 
are collected at other times (typically, samples collected outside of the heating season), then 
resampling during worst-case conditions might be appropriate to verify that actions taken to 
address exposures related to soil vapor intrusion are protective of human health. 

[5] When current exposures are attributed to sources other than soil vapor intrusion, the 
agencies should be given documentation (e.g., applicable environmental data, completed 
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action 
other than that provided in the matrix box and to support agency assessment and follow-up. 

[6] The party responsible for implementing the recommended actions will differ depending upon 
several factors, including but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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