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One Winter Street 
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Re: Comments to Draft Revised  

Vapor Intrusion Guidance  
December 14, 2010 
 

Dear Mr. Martin: 
 
GZA GeoEnvironmental, Inc. (GZA) has prepared the following comments with respect 
to the Draft Revised Vapor Intrusion Guidance Document (the “Guidance”), dated 
December 14, 2010, including the revisions to the appendices, dated January 13, 2011.  
GZA supports the Massachusetts Department of Environmental Protection’s 
(MassDEP’s) effort to provide guidance with respect to the management of this 
sensitive exposure pathway and we acknowledge the substantial progress that the 
Department and the vapor intrusion (VI) work group have made.  However, we believe 
that the current draft is too prescriptive and inflexible and would likely result in 
overregulation.  In general, our comments focus on the following areas: 

 
1. Indoor air sampling (section 2.2.3.2, page 13 and elsewhere).  The draft 

document places too much emphasis on indoor air measurements.  For certain 
receptors, under certain circumstances, and for certain contaminants, indoor air 
analyses can be a primary line of evidence.  However, in many instances 
(particularly commercial/industrial), indoor air sampling results are oftentimes 
confounded by indoor sources that are not regulated under the Massachusetts 
Contingency Plan (MCP).   The draft guidance acknowledges this concern in 
several instances.  For example, Section 2.4.2 indicates that “The vapor intrusion 
pathway need NOT be considered in an Imminent Hazard or Substantial Hazard 
evaluation in areas of ongoing commercial or industrial operation where 
permitted uses and discharges of the chemical(s) of concern are present within 
the indoor air, at concentrations at least one order of magnitude higher than the 
levels that would be present in that space based upon the vapor intrusion 
pathway.”  However, the document does not address how this order-of-
magnitude demonstration can be made in a way that satisfies the Department.  
Historically, modeling would have been used for this purpose, yet, as discussed 
further below, the document provides little support for modeling as a primary line 
of evidence. The Guidance needs to provide suggested protocols to use 
(including modeling if appropriate) to separate MCP from non-MCP regulated 
concentrations.  
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2. The lack of attainable end-points for industrial operations (Section 2.4.2, 
page 24).  The guidance (Section 2.4.2) indicates that it will generally not be 
possible to achieve a Permanent Solution where the chemicals of concern at a site 
are being used in a licensed and permitted manner.  This is unreasonable.  It is 
inappropriate to preclude an active business from reaching a Permanent Solution 
for using the chemicals it needs in the normal course of its business in a 
permitted manner.  Clearly, this will create further economic disincentives for 
manufacturers to locate within the Commonwealth, and could actually lead to 
disincentives for performing other remediation; if the only MCP end-point that 
can be reached is a Temporary Solution, the Responsible Party (RP) may 
conclude that remediation that is aimed at attaining a Condition of No Significant 
Risk (NSR) in other media is not worthwhile, and will settle for attaining a 
condition of no imminent/substantial hazard. 

 
3. An apparent need to pursue multiple lines of evidence to evaluate vapor 

intrusion, even when the potential for a vapor intrusion issue appears 
minimal (Figure 1-1, page 6).  As presented, Figure 1-1 of the Guidance appears 
to require the pursuit of multiple lines of evidence to eliminate the potential for 
vapor intrusion in instances where a building has a concrete block foundation, 
irrespective of the concentrations of contaminants of concern in the environment.  
Figure 1-1 would also require the pursuit of multiple lines of evidence if LNAPL 
or DNAPL is present within 30 (presumably horizontal) feet of an occupied 
building, apparently irrespective of depth.  This two-dimensional approach may 
not be unreasonable for LNAPL, but for DNAPL located below the water table, 
the migration into soil gas and then into indoor air would only be through 
groundwater.  Thus, if DNAPL is present, it would only be a concern if the 
concentrations in the overlying groundwater were significant.  We suggest that 
Figure 1-1 (and the corresponding text) be modified: 

 

• to include a comparison to standards early in the flow chart, and to 
indicate that if the standards are not exceeded, then the potential vapor 
intrusion pathway may be considered incomplete; and 

• to limit the reference to VOCs in the vadose zone to LNAPL. 
 

4. The document’s bias toward using an Activity and Use Limitation (AUL) to 
limit/control future building construction in any area where the GW-2 
standards are exceeded (Section 4.7, pages 70-71).  The document does 
acknowledge that, as long as there are No Significant Risks associated with 
current and foreseeable future exposures in existing and planned buildings, an 
AUL is not necessarily required.  However, it provides several strong indications 
that signal MassDEP’s feeling that an AUL would be prudent in these situations.  
We are concerned with this for two reasons.  First, we do not believe that the 
mere exceedance of a GW-2 standard should require that future buildings be 
equipped with a vapor barrier/subslab depressurization system (SSDS).  As we 
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discuss further below, we believe that modeling can (and should) be used prior to 
building construction to assess whether such a system is necessary.  Another 
important line of evidence is data obtained from existing building(s) at the site.  
Depending on a number of factors (location, building construction, building 
conditions, etc.), the concentrations measured in the indoor air of an existing 
building can serve as excellent good predictor of potential worst case 
concentrations in a future building.  Regardless of whether or not an AUL is used 
to limit/control future buildings, the uncertainty associated with building 
construction in all areas where GW-2 standards are exceeded would serve to 
stifle future development in many instances where such development could be 
performed safely and effectively.  In order to limit future uncertainty, the 
document should provide avenues for allowing a consideration of future 
buildings in a Response Action Outcome (RAO).   
 
We are also concerned with the effect this requirement would have on the 
“grandfathering” aspect of the MCP.  One of the MCP’s strengths is that once an 
RAO is reached, there is protection from more stringent requirements that may be 
developed in the future. Under the scenario proposed in the Guidance, we are 
concerned that construction of a building at a Site that has already achieved a 
Permanent Solution might, in essence, result in the loss of this protection and the 
need to meet newly developed standards under the MCP.  
 

5. The document’s lack of acceptance of modeling as a primary line of evidence 
(e.g., Section 2.2.2, page 12).  Modeling can be a cost-effective and technically 
viable way to assess potential vapor intrusion issues at a Site.  Although we 
understand that there have been times when modeled concentrations have 
differed from measured, an appropriately robust model that incorporates 
adequately conservative parameters can be an excellent tool for predicting and 
bounding risks at a site.  (This issue is further discussed in Attachment A.)  This 
is a tool that Licensed Site Professionals (LSPs) need and it is important that the 
guidance provide adequate support for it.  In particular, modeling of soil gas 
concentrations into indoor air can be useful and informative and should be 
discussed in the document.  GZA strongly disagrees with the Guidance’s 
preference for generic dilution factors over rational modeling approaches. 

 
6. Overly conservative Threshold Values. The Indoor Air Threshold Values 

contained in Appendix I appear to have been developed with overly conservative 
assumptions that are not consistent with industry standards.  For example, the 
exposure duration for a worker has apparently been set at 30 years, yet 
the MCP Method 1 Soil Category S-2 Standards documentation 
(http://www.mass.gov/dep/cleanup/laws/prop_s2.htm) uses 27 years as an 
exposure period, with the description “Upper percentile value, consistent with 
long-term employment.”  In contrast to this assumption, the table below 
summarizes data on the duration of employment with a single employer collected 

http://www.mass.gov/dep/cleanup/laws/prop_s2.htm
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between 1978 and 2008 by the United States Department of Labor, Bureau of 
Labor Statistics.  

 
Age at the 
Start of Job 

Cumulative Percent Distribution of Duration of Completed 
Employment Relationships 

 Less than 5 
years 

Less than 10 
years 

Less than 15 
years 

Ages 18 to 
22 

93.8 
93.5 (Men) 
94.1 (Women) 

96.9 
96.8 (Men) 
97.0 
(Women) 

97.8 
97.7 (Men) 
98.0 (Women) 

Ages 23 to 
27 

88.5 
87.8 (Men) 
89.2 (Women) 

93.8 
93.1 (Men) 
94.5 
(Women) 

95.7 
95.2 (Men) 
96.3 (Women) 

Ages 28 to 
32 

84.3 
83.7 (Men) 
85.1 (Women) 

91.3 
90.5 (Men) 
92.2 
(Women) 

93.8 
93.2 (Men) 
94.4 (Women) 

Ages 33 to 
38 

78.8 
77.8 (Men) 
79.8 (Women) 

87.7 
86.8 (Men) 
88.6 
(Women) 

Not Available 

Ages 39 to 
44 

67.6 
67.2 (Men) 
68.0 (Women) 

Not 
Available 

Not Available 

 
As shown in the table, more than 93% of the people in each age group stay with a 
single employer for less than 15 years.  Therefore, it is GZA’s position that 15 
years represents an appropriately conservative upper-end value for the typical 
range of occupational tenure with a single employer.  Therefore, using 15 years 
as the exposure period for on-Site facility workers is consistent with the 
MassDEP’s 1995 risk guidance (section 7.3.2). 

  
Similarly, EPA guidance typically includes a two-week vacation even for 
residential exposures, while the Guidance considers an exposure duration of 
365 days per year (i.e., no vacation).  We believe that the Threshold Values 
should be calculated using conservative industry standard parameters, and should 
not arbitrarily use more conservative parameters without providing justification.  
In addition, we are deeply concerned that the 90th percentile residential Typical 
Indoor Air Concentration (TIAC) was used in establishing the commercial/ 
industrial Threshold Values.  We would expect that commercial/industrial 
“background” indoor air concentrations vary substantially from residential, 
values and a more reasonable process for establishing background for these 
exposures should be employed.  Also with respect to the Threshold Values, it 
appears that the values for residential exposures have been “capped” at the 90th 
percentile TIAC.  It is unclear why this was done. Certainly, if a condition of No 
Significant Risk (at the 10-6 ELCR or 0.2 HI) exists at a particular concentration, 
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then there should be no reason to set the Threshold Value at a lower number.  
Doing otherwise would be inconsistent with the risk-based foundation of the 
MCP.   
 

7. Inconsistency between the Guidance and other aspects of the MCP with 
respect to active and passive SSDS.  The document clearly states a preference 
for active systems (e.g., Section 3.2 – “Under most circumstances, MassDEP 
considers active sub-slab depressurization (SSD) systems to be the most 
effective, reliable and feasible means of mitigating the vapor intrusion 
pathway”).  Yet, the implementation of such a system (if it is a required 
component of the remedy) necessitates that only a Temporary Solution – which 
carries a stigma often unrelated to actual public health issues and may provide no 
material benefit - can be attained.  GZA believes that properly designed and 
installed passive systems can be effective in most cases; however, if MassDEP 
truly wants to promote the use of active SSDS, we suggest that the MCP be 
amended to allow the achievement of a Permanent Solution for SSDS that do not 
require air emission controls.   
 
We do not believe that a Temporary Solution classification would increase the 
likelihood that the SSDS will be maintained properly anymore than would a 
Permanent Solution classification, provided there are simple requirements for 
periodic review.  As an example, radon systems in homes are routinely installed 
and properly maintained by the home owner.  The important point is that the 
occupants of the building are aware of the need for maintaining the system.  The 
AUL regulations should simply require that the owner/occupants be made aware 
of the SSDS requirement and that periodic review and documentation of system 
operation be performed, with records kept to allow for MassDEP review if 
audited.  This would be similar to the maintenance of caps over impacted soil 
used to achieve a Permanent Solution.  We believe that the SSDS operation 
(where there is no air emission control) is materially different than the operation 
of other remedial systems, since the operation and maintenance requirements are 
typically quite simple and relatively inexpensive.  
 

8. Undocumented basis for thresholds. The document establishes several 
thresholds (e.g., in Figure 1-1, Table 2-1, etc.) with respect to multiples of GW-2 
standards, multiples of Threshold Values, etc.  These multiples/thresholds appear 
to have been established arbitrarily.  The MassDEP should provide the technical 
bases for these multiples.  In addition, although it is inconsistent, the soil gas 
thresholds apparently will be set based on 50X the Threshold Values for all 
compounds except petroleum related VOCs (which will be set at 1,000x the 
Threshold Value).  It is unclear why such a significant difference exists.  The 
MassDEP should provide a technical justification for the difference.  GZA also 
notes that the 50X dilution factor is an extremely conservative value based on our 
experience, particularly for commercial/industrial buildings.  While this degree 
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of conservatism may be justified for residential settings, it is inappropriate for 
commercial/industrial sites. 

 
Beyond these, we have other more specific comments with respect to the draft 
document.  These are contained in Attachment A. 
 
We appreciate the opportunity to provide our comments on this matter.  Please feel free 
to contact the undersigned at (781) 278-3700 if you would like to discuss these matters 
further. 
 
Very truly yours, 
 
GZA GEOENVIRONMENTAL, INC. 
 
        
 
 
Albert J. Ricciardelli, P.E., LSP    Charles A. Lindberg, LSP 
Senior Principal      Senior Principal 
 
 
 
Lawrence Feldman, LSP 
Senior Principal 
 
Enclosure:   Attachment A – Additional Specific Comments - Draft Vapor 
 Intrusion Guidance – December 14, 2010 (as amended on January 13, 2011) 
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ATTACHMENT A 
 

Additional Specific Comments 
Draft Vapor Intrusion Guidance 

December 14, 2010 (as amended on January 13, 2011) 
 
Section 1.3/Figure I-1 (page 6) - Groundwater concentrations greater than 10 times the GW-2 
standards within 100 feet of a building trigger further evaluation.  Similar references are 
provided in other portions of the document.  These criteria do not reference key issues such as 
the location of the groundwater sample relative to groundwater flow direction or the relative 
depth of the sample.  These omissions invite the inappropriate usage of such criteria.  The 
Guidance should clarify that upgradient and shallow groundwater should be the focus of VI-
related criteria. 
 
 
Section 1.3.2 (page 8 and elsewhere) – Averaging – It appears that averaging has been 
precluded as a way to establish most Exposure Point Concentrations (EPCs). The LSP should 
have the flexibility to use the most appropriate method for estimating EPCs (within the limits 
established under the MCP and the Risk Assessment Guidance) including averaging.  
 
Sections 2.2.2 (page 12) and 2.5.3 (page 28-29) – Models – The draft document states that 
“MassDEP has determined that the use of models (such as Johnson and Ettinger (1991) for 
calculating building-specific Method 2 Standards is not supported by empirical evidence and is 
not recommended”.  Can a reference be provided for this determination?  GZA notes that, to a 
large extent, the GW-2 standards were developed using modeling; accordingly, modeling 
would seem to be the most appropriate method to modify them.  We note that there are multiple 
alternate explanations for existing building cases where modeling results differed from actual 
measured indoor air concentrations, explanations that have nothing to do with the model 
validity.  These include, but are not limited to:  undocumented presence of contaminants in 
building materials and/or use or storage with temporal variations in impacts to indoor air; 
undocumented presence of contaminants in soil and/or groundwater beneath the building; and, 
unidentified pathways (openings in building floor).  These instances are believed to have more 
to do with the variable and dynamic nature of contaminant levels in indoor air and the need to 
fully characterize site conditions, rather than the failure of the model.  Where a site has been 
thoroughly characterized and the building conditions well cataloged, we believe that modeling 
provides a valid tool for assessing the potential impact to indoor air from groundwater and/or 
soil gas.  As noted above, it is GZA’s strong opinion that a well-documented model is a better 
approach to characterizing vapor intrusion risk than generic dilution factors.   
 
Section 2.3.3 (page 20) – Sub-Slab Soil Gas Sampling – In general, this section is overly 
prescriptive.  There are a variety of soil gas sampling approaches that can generate useful data 
beyond the traditional TO-15 grab samples.  Additionally, requiring analysis for all TO-15 
target analytes for soil gas samples is inappropriate in our opinion.  GZA strongly believes that 
soil gas (and indoor air) analysis at well-characterized sites can focus on the Site constituents of 
concern (COC).   
 
Section 2.3.4 (page 21) – Indoor Air Sampling – Agaain, GZA recommends flexibility to 
accommodate newly emerging sampling approaches.  The TO-15 target analyte issue also 
applies to indoor air sampling.  While the CAM TO-15 list has been focused to some extent, it 

[1] 
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Additional Specific Comments 
Draft Vapor Intrusion Guidance 

December 14, 2010 (as amended on January 13, 2011) 
 
is GZA’s experience that many laboratories report a broader list of compounds, even when 
CAM TO-15 is requested.  Generating data for chemicals like ethyl alcohol or freons that are 
ubiquitous in indoor air and likely not associated with Site releases serves only to muddle the 
assessment process.   
 
Section 2.3.5 (page 22-23) – Outdoor air measurements – The draft Guidance suggests that 
outdoor air samples be collected in a manner to limit interference from outside sources.  Since 
the primary purpose for the outdoor air samples is to serve as a method to differentiate 
concentrations associated with the MCP-regulated release from ambient levels, we believe that 
this should not be a consideration in selecting when and where outdoor air samples are 
collected.  It is imperative that these samples be collected consistently with the indoor samples.  
Also, since the current standard of practice is to not collect outdoor air samples during every 
indoor air sampling round, the document should provide guidance on what an adequate 
frequency of outdoor sampling might be relative to indoor samples (e.g., one sample per every 
four indoor air rounds) as well as guidance on collecting the outdoor samples(s) at times and 
locations to represent potential interferences to the indoor air measurements. 
 
Section 2.4.3 (page 25) – Basements – Although GZA understands why it may be prudent to 
consider a basement as an occupied space in developing an EPC for a significant risk 
evaluation, we do not believe that it makes sense to consider a currently unused basement as 
occupied in an Imminent/Substantial Hazard evaluation given the shorter durations of those 
evaluations. 
 
Section 2.4.3.1 (page 25) – Non-release sources of VOCs – The draft guidance indicates that 
“EPCs … must use the total concentration of a COC measured in indoor air (cannot deduct 
levels believed to be from non-release sources)”.  This statement seems contrary to what is 
stated elsewhere in the document, as well as the background considerations under the MCP.  To 
the extent that it can be done in a defensible manner, we believe that concentrations from non-
release sources should be deducted from the EPCs. 
 
Section 3.3.1.1 (page 34) – SSDS vacuum performance standard – The draft document 
indicates that “A typical active depressurization system should provide 8 to 10 Pa negative 
pressure across the slab.”  Subsequently, the guidance states that “the vacuum at each 
monitoring point should be checked and should not be less than 0.04 inches of water or 10 
Pascals.  Yet, the document referenced in Section 3.3.1.1 indicates that the range is 4 to 10 Pa 
with a design basis of 5 Pa.  What was the 8 to 10 Pa range based on?  It would seem like the 
range should be 4 to 10 Pa. 
 
Section 3.4.2.3 (pages 40-41) – Membrane Systems – This section is overly prescriptive and 
the requirement for a minimum 70 mil thick membrane is subsstantially over-conservative. 
 

[2] 
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[3] 
 

Section 3.4.2.4 (page 41) – Passive Venting – Designating wind turbines as active remedial 
systems that would preclude a Permanent Solution will only serve to discourage the use of 
these devices which can be beneficial in the correct circumstances.   
 
Section 3.5.2.3 (page 45) – Active SSDS monitoring – the draft document indicates that 
“Annual checks for pressure drops and fan operation should be conducted until site closure”.  It 
is unclear as to what is meant by site closure – Class A RAO, Class C RAO, attainment of a 
condition of No Significant Risk for the vapor intrusion pathway?.  This should be defined. 
 
Section 4.1.3 (page 51) – Exemption for 2 cubic yards or less (310 CMR 40.0315) – This 
exemption only applies to oil and waste oil and the language should be modified to reflect this 
limitation. 
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