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SECTION 2.  ASSESSMENT 

2.2.4 Recommendations for  Interpreting Lines of Evidence 

MassDEP proposes that “Data used for a line of evidence evaluation should be representative of 
site conditions and should not be averaged over locations.” 

Issue:  The proposed statement that disallows averaging over locations is not consistent with the 
MCP, which states at Section 40.0926:  “For chronic and subchronic exposures (other than for 
screening evaluations), the arithmetic average of site data is acceptable as an Exposure Point 
Concentration.”  MassDEP’s 1995 Risk Characterization guidance also discusses spatial 
averaging in many places.  More recently, MassDEP’s 2002 Indoor Air Sampling and Evaluation 
Guide states, “…multiple exposure points may be averaged to estimate a chronic exposure point 
concentration for purposes of risk assessment…” and “concentrations representing actual 
exposures in different areas of the building could then be weighted to yield one exposure point 
concentration that could be used to evaluate potential health risks.”  There is no reason for 
MassDEP to deviate from existing guidance and propose language that is inconsistent with the 
MCP.  

In fact, it is entirely appropriate to average sub-slab soil gas data or indoor air data from two or 
more sampling locations to obtain a value that is “representative of site conditions.”  For 
instance, it is not reasonable to implement the matrices shown in Table 2-1 and 2-2 based on 
single samples when multiple samples are available.  Environmental investigations universally 
rely on conservative estimates of the central tendency of the environmental data.  There is no 
scientific rationale for abandoning the averaging that is routine in environmental assessment and, 
instead, using only the higher value for the purposes of a “lines of evidence evaluation.”  

Particularly if MassDEP continues to use risk-based “threshold values” as a substitute for typical 
indoor air concentrations – the measure MassDEP long used to determine “background” for 
indoor air – then it would be scientifically valid and reasonable to calculate and use the weighted 
average of indoor air samples from basements and higher level floors in residential buildings.  In 
particular, it is reasonable to perform averaging based on site-specific exposure durations for the 
purposes of determining an indoor air concentration to use in the “lines of evidence evaluation.” 

Averaging the results of samples from the same location over time is appropriate only when 
concentrations are not increasing, and an adequate number of samples is used in averaging.  
The most representative time period can be selected for comparison to relevant criteria, 
provided the data selected represents seasonal and other time-related variability. 

Issue:  The proposed language is inconsistent with the MCP and current guidance.  The MCP 
says nothing about increasing or decreasing sample results taken over time.  Instead, the MCP 
states at Section 40.0920:  “Exposure Point Concentrations shall be conducted in a manner which 
provides a conservative estimate of the exposure to oil and/or hazardous material which a 
receptor may receive within the contaminated area over a period of time.”  Similarly, MassDEP’s 
1995 Risk Characterization guidance states:  “The exposure point concentration should represent 
the arithmetic mean of the concentrations to which an individual may be exposed over the exposure 
period at the exposure point.”  Finally, the 2002 Indoor Air Sampling and Evaluation Guide states:  
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“If the results of multiple monitoring studies (e.g., seasonal sampling over a year) are available, the 
results can be averaged to estimate a chronic exposure point concentration.” 

It is anticipated that a series of indoor air samples collected in the order:  Winter-Spring-Fall 
might reasonably be expected to decrease because the Winter sample is generally considered by 
MassDEP to be a worst case sample.  On the other hand, the same samples collected in the order 
Fall-Spring-Winter, might be expected to increase for the same reason.  The most reasonable 
estimate of the indoor air concentration of a volatile organic compound (VOC) is the average 
level over several seasons, not the value from the worst season.  The proposed Guidance should 
be revised to clearly state that temporally averaged data from at least three seasons, including the 
Winter season, are adequate for a “lines of evidence evaluation.” 

2.3.4 Indoor  Air  

… MassDEP APH and/or TO-15 CAM methods.  If one or both of these methods is selected, all 
target analytes should be included. 

Issue:  If groundwater testing has been conducted and the constituents of concern (COCs) are 
limited to chlorinated or aromatic VOCs, then a limited target list based on the results of 
groundwater sampling is appropriate.  If the COCs are chlorinated VOCs, it is appropriate to 
limit the TO-15 analysis to only the chlorinated target analytes and to exclude the aromatics 
which are not associated with the disposal site.  The selection of COCs for the site is clearly 
discussed in Section 2.4.1 (“A variety of compounds are often detected in indoor air.  It is 
therefore important to determine which of these should be considered (COCs) in the risk 
characterization.  Such a process is completed for all site exposure media, as described in 
MassDEP Risk Characterization Guidance.  If subsurface contamination has been adequately 
characterized, only those chemicals detected in the subsurface should be considered as COCs in 
indoor air.”)  The recommendations for indoor air testing should be consistent with this 
discussion in Section 2.4.1. 

Suggested Language:  “…unless soil and/or  groundwater  testing have identified the COC 
associated with the disposal site.” 

2.4.2 Site Receptors, Activities, and Uses 

Foreseeable site uses and activities and associate d receptors must also be considered in a risk 
characterization unless an Activity and Use Limitation (AUL) limits (or will limit in the case of a 
Phase II risk characterization) such uses and activities…  It is MassDEP’s position that vapor 
intrusion in the future cannot be predicted from a current use situation, whether that current use 
is an undeveloped site or a site with an existing building.   

Issue:  MassDEP’s position that vapor intrusion cannot be predicted from indoor air data 
collected in an existing building is unfounded and is inconsistent with the requirement of the 
MCP to forecast “reasonably foreseeable” site uses and activities and the risks associated with 
them.  The concentrations of constituents in indoor air under the current use is a reasonable 
forecaster of the concentrations expected to be in the indoor air in the future.  The practical 
implication of “MassDEP’s position” is that no property at a site where VOCs have been 
measured in groundwater above GW-2 can ever be closed without an AUL, no matter how many 
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times indoor air data demonstrate the absence of a complete indoor air pathway.  That is a 
needless burden based entirely on the fear of uncertainty.  MassDEP should rescind its position 
that future vapor intrusion cannot be evaluated at a site with an existing building. 

The above approach applies only to ongoing and active business, commercial, and/or industrial 
operations that are actively using the chemicals of concern in a licensed and permitted manner.  
Under these circumstances it is generally not possible to achieve a Permanent Solution because 
it is not possible [to] ascertain the significance of the vapor intrusion pathway.  However, it may 
be possible to achieve [a] temporary solution. 

Issue:  Additional lines of evidence can be used to evaluate the presence or absence of a vapor 
intrusion pathway in these situations (i.e., soil vapor data, groundwater data, modeling).  If the 
site is adequately characterized, each line of evidence (excluding indoor air data) is applied in 
accordance with this guidance document, and the results of the lines of evidence evaluation 
suggest that additional investigation of the vapor intrusion pathway is not required, the site 
should be eligible for a Permanent Solution.  The Guidance suggests that it is not possible to 
demonstrate the absence of a vapor intrusion pathway when there is permitted indoor use of 
COCs, and this is not accurate. 

2.4.3 Exposure Point Concentrations 

Any basement with at least seven feet of head room in an occupied residential dwelling should be 
considered a living space; and basements of any height which show evidence of current activity 
should be considered living or working space.  Crawlspaces would not apply to this definition of 
living or working space. 

Issue:  It is not reasonable to assume that all basements are “living space” simply because they 
have ceilings high enough for a person to stand.  Particularly in urban areas, zoning ordinances 
and building codes typically prohibit renovation of basements for living space, at least absent a 
separate route of egress in case of fire.  It is unreasonable to assume that every basement will be 
developed, regardless of whether a building permit could be obtained and whether the basement 
in fact is in a condition to be developed. 

MassDEP has also proposed that any basement that shows “evidence of current activity” should 
be considered “living space.”  This is unreasonable.  First, “evidence of current activity” is 
subjective.  For instance, one person might conclude that running a dehumidifier in a basement is 
“evidence of current activity,” and others may only consider finished bedrooms or children’s 
playrooms as such evidence.  Basements that are finished into bedrooms or family rooms should 
be considered “living space,” not basements used for laundry or storage. 

2.4.3.1 EPCs for  Chronic Exposures 

. . .indoor air sample results from a given exposure point may be averaged provided there is 
sufficient data to support such averaging as yielding a conservative estimate of the average 
exposure.  If sufficient rounds of consistent and representative data exist, such that a good case 
can be made that the average value is a representative and reasonably conservative value, then 
average concentrations can be used for EPCs.  When data is variable or limited, a maximum 
value should be used to develop an EPC. 
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Issue:  Data do not have to be “consistent” to be “representative.”  For instance, it is anticipated 
that data from three seasons will vary precisely because of variable conditions that affect the 
vapor intrusion process.  Such data should be averaged to provide a realistic estimate of the 
average concentration to which the receptors are exposed.   For instance, it is entirely reasonable 
and representative for three samples taken in Spring, Fall and Winter to be ND, ND and 3 ug/m3 
or 1, 1, and 4 ug/m3.  Such data should be averaged to provide a realistic risk assessment. If the 
data are not averaged because they are not deemed “consistent,” then the risk assessment would 
be assuming that the worst case Winter conditions are present all year when it is clearly known 
(the data in fact show) that they are not. 

Suggested language:  “indoor air sample results from a given exposure point may be 
averaged provided there is sufficient data to support such averaging as yielding a 
conservative estimate of the average exposure.  If sufficient rounds of representative data 
exist, such that a good case can be made that the average value is a representative and 
reasonably conservative value, then average concentrations can be used for EPCs.” 

EPCs calculated using the criteria above apply to current scenarios and must use the total 
concentration of a COC measured in indoor air (cannot deduct levels believed to be from non-
release sources).  As discussed in Section 2.3.2, EPCs cannot be developed for a future building 
or use from a current use situation, and an AUL is recommended to control future exposures.   

Issue:  The reference to Section 2.3.2 is incorrect.  It should cite Section 2.4.2.  Specifying that 
only EPCs for the current scenario can be calculated is inconsistent with the MCP, because 
current and future EPCs are typically calculated for other media.  MassDEP has no basis for 
asserting that the indoor air concentrations will change because the use of the building may 
change.  If the concentrations in indoor air pose No Significant Risk (NSR) for current 
commercial workers and those same concentrations pose Significant Risk for future residents, an 
AUL should be required.  However, if the concentrations pose NSR for a future resident, an 
AUL is not necessary, because this is a reasonable estimation of future use and its associated 
exposure.  The uncertainty or the variability of future exposure should be addressed in the 
uncertainty analysis of the risk assessment.  Uncertainty cannot be used to impose a blanket 
prohibition of a well-accepted methodology.  Prohibiting the calculation of future EPCs based on 
current data would mandate that an AUL be placed on all commercial properties, regardless of 
whether or not the current concentrations would pose risk above NSR in a future residential 
scenario. 

There are some cases where EPCs cannot be based on indoor air sampling, as buildings contain 
active indoor air sources.  In these cases, indoor air EPCs can be developed based on sub-slab 
soil gas sampling and the application of the dilution factors identified in Section 2.2.3.3 (50 for 
most VOCS, and 1000 for APH fractions and toluene, ethylbenzene, and xylenes). 

Issue:  This statement is contradictory to the approach outlined in Section 2.4.2 which presumes 
that EPCs cannot be estimated for ongoing and active businesses that contain active indoor air 
sources and that only a temporary solution can be obtained.  By using modeling in this situation, 
the significance of the vapor intrusion pathway can be evaluated and a permanent solution 
obtained.   
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2.4.3.2 EPCs for  Imminent Hazard Evaluations 

In cases where the dataset is limited, the maximum detected concentration should be used for the 
EPC. 

Issue:  Certainly, an Imminent Hazard Evaluation (IHE) can be performed with the first and only 
dataset available at the onset of an investigation.  However, when multiple rounds of data 
become available, it is logical and reasonable to perform the IHE using the temporally averaged 
data for the same reasons as noted above. 

2.4.4 Exposure Assumptions 

In order to demonstrate No Significant Risk for commercial or industrial use, MassDEP 
recommends assuming 8 hours per day, 250 days per year, for 30 years, as shown in Table 2-4. 

Issue:  MassDEP policy to date has been to assume an exposure duration of 27 years for 
commercial and industrial workers.  This proposed Guidance should not deviate from existing 
guidance in this regard, particularly with no reason for the change having been provided.  We 
note that EPA’s standard assumption for commercial and industrial workers is 25 years based on 
census data. 

For residences, MassDEP recommends assuming an exposure duration of 12 hours in the 
basement or the bottom-most floor and 12 hours on upper floors, provided there is sufficient data 
to develop location-specific EPCs as described in Section 2.4.3. 

Issue:  It is not reasonable to assume that people spend 12 hours a day in a basement that is used 
only for laundry, storage, or other similar purposes.  In such cases, 4 hours a day is a reasonable 
worst case assumption concerning the amount of time that a person would actually spend in the 
basement.  On a site-specific basis, 12 hours a day may be appropriate if it is “reasonably 
foreseeable” that a bedroom could be located in the basement, but when site-specific information 
leads to the conclusion that it is not “reasonably foreseeable” to convert a basement to a 
bedroom, an appropriate exposure duration that is less than 12 hours should be acceptable. 
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SECTION 3.  MITIGATION 

3.1 VOC Source Elimination or Control 

Although groundwater contaminated with dissolved VOCs do not meet the definition of “source” 
in the context of 310 CMR 40.1003(5), the dissolved VOCs in the groundwater can be a source 
of contaminants in indoor air.  Where VOCs in the groundwater are the source of impacts to 
indoor air contamination, reducing contaminant concentrations in groundwater to below the 
Method 1 GW-2 Standards will likely result in the elimination or mitigation of current and future 
impacts to indoor air.  Soil contaminated with VOCs that may be contributing to vapor intrusion 
impacts should also be addressed by remedial measures such as excavation and/or in situ 
treatment to eliminate or mitigate the indoor air impacts. 

Issue:  “A source” is specifically defined in the MCP in 310 CMR 40.1003(5)(c) and would 
include contaminated fill, soil, sediment, and waste deposits.  Groundwater and soil gas (and 
even indoor air) are not sources, but are media that have been affected by a contaminant source.  
The MCP is clear concerning the definition of a “source,” and the Guidance cannot reinterpret 
that definition.  A source has been eliminated or controlled if it is not likely to result in an 
increase in OHM concentrations in an environmental medium.  A stable groundwater 
contaminant plume, even if it contains contaminant concentrations that are greater than GW-2, is 
an indication that the source has been controlled.  The MCP does not require reduction of 
groundwater concentrations to below GW-2 standards or the removal or treatment of soil if the 
source as defined by Section 40.1003(5) has been controlled.  Elimination or mitigation of the 
vapor intrusion pathway that achieves NSR is an acceptable remedy under the MCP.  The above 
cited paragraph should be deleted. 

3.5 Mitigation Maintenance and Monitor ing 

Table 3-1 provides for either annual or bi-annual indoor air samplings for passive systems until 
site closure. 

Issue:  The table should clarify that the testing must be conducted until site closure or a partial 
RAO has been obtained at an affected property.  For example, if a passive system has been 
installed at a property, the site has been adequately characterized and the source has been 
eliminated or controlled, a partial Class A-3 RAO could be prepared for the property. 

3.5.2.2 Indoor  Air  Quality Monitor ing of Active Mitigation Systems 

The creation of an effective sub-slab negative pressure field should result in the reduction of 
VOC concentrations in the indoor air within the building.  After SSD system startup, indoor air 
quality samples should be collected to confirm that concentrations of VOCs in indoor air are 
reduced (e.g. to levels below typical indoor background levels.)…..  If sampling indicates that 
the system as installed is not effective, the system should be augmented, modified or another 
approach selected that will achieve the goals of the response actions. 

Issue:  Reduction to below Typical Indoor Air Concentrations (TIACs) should not be identified 
as the remedial goal for SSD systems (or other vapor intrusion-related response actions).  For 
many compounds, a condition of NSR can be demonstrated at concentrations above TIACs.  The 
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Guidance should also not suggest that system modification is required if TIACs are not achieved.  
The performance standard under the statute and the MCP is a condition of NSR, not some lower 
level of risk arbitrarily calculated without regard either to the risk assessment standards 
MassDEP has previously promulgated or the cost of reducing calculated risk below NSR.  This 
language also appears in Section 3.5.3.1 for monitoring of passive mitigation measures, and 
should be modified similarly in that Section. 

Suggested Language:  After  SSD system star tup, indoor  air  quality samples should be 
collected to confirm that concentrations of VOCs in indoor  air  are reduced (e.g. to levels 
that achieve NSR) …..  If sampling indicates that the system as installed is not effective, the 
system should be augmented, modified, or  another  approach selected that will achieve the 
goals of the response actions.  

3.5.3 Monitor ing Passive Mitigation Measures 

Passive measures are not recommended for mitigating Imminent Hazards or eliminating 
Significant Risk. 

Issue:  Either a system is effective at eliminating or mitigating a complete vapor intrusion 
pathway or it is not, regardless of the initial concentration.  There is no reason to state 
categorically that passive mitigation measures should not be used for mitigating Imminent 
Hazards or Significant Risks.  The appropriateness of a remedy is not determined by the 
magnitude of the indoor air concentrations.  Instead, the appropriateness of a remedy is 
determined by physical and practical constraints – depth to water table, geological substrate, 
construction details, etc.   

Moreover, where there is an Imminent Hazard, and IRAs are required, passive measures are 
precisely the kind that can be undertaken quickly.  These include sealing large cracks, sealing 
foundation joints, and enclosing open sumps.    

Suggested Language:  The sentence should be deleted. 

The sampling to demonstrate effectiveness should be as follows…and the indoor air 
concentration is less than two times the appropriate threshold values), then indoor air should be 
sampled at least twice in the first year with one round conducted during the heating season... 
and the indoor air concentration[s] is greater than two-times the appropriate threshold values), 
then indoor air should be sampled quarterly within the first year. 

Issue:  As discussed above regarding Section 3.5.2.2, the remedial goal for passive systems, just 
like active systems, is NSR, not TIACs or Threshold Values (TVs). 

If the passive measures appear to be effective based on the initial sampling, additional indoor air 
sampling should be conducted as follows and as outlined in Table 3-1:…until site closure can be 
achieved. 

Issue:  As discussed above, a Partial Class A-3 RAO may be appropriate for an individual 
property at a site, even though the entire site has not reached closure, and monitoring at the 
property could then be discontinued. 
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Suggested Language:  If the passive measures appear  to be effective based on the initial 
sampling, additional indoor  air  sampling should be conducted as follows and as outlined in 
Table 3-1:…until site closure can be achieved or  a Par tial RAO prepared for  a proper ty. 

Issue:  The Guidance should state clearly that once it is demonstrated that an active system is no 
longer needed to maintain NSR then the lines of evidence demonstrate that there is not a 
complete vapor intrusion pathway.  In that case, an AUL to maintain the default passive system 
is not necessary and a Class A-2 RAO may be prepared for the site or the property. 

Suggested Language:  If it can be demonstrated that a condition of NSR has been achieved 
without the system operating, the system can be shut down.  If the requirements for  
achieving an RAO have been met for  the site (i.e. adequately character ized, source 
controlled or  eliminated), a Class A-2 RAO may be prepared for  the site or  the proper ty.  
This approach is based on the conclusion that the passive system which was embedded in 
the active system is not necessary to maintain a condition of NSR. 
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SECTION 4. REGULATORY FRAMEWORK 

4.1.1 Two-Hour Notifications for Imminent Hazards 

In the case of vapor intrusion, this means consideration of the current occupants and their likely 
exposures given how the structure is used. 

Issue:  MassDEP proposes that the evaluation be performed considering “how the structure is 
used.”  If the basement is currently not living space, is used intermittently (e.g., laundry), or for 
long-term storage, the evaluation should not assume 12 hours of exposure in the basement for the 
purposes of an IHE; 4 hours should be sufficient to evaluate current use, as is currently 
recommended in MassDEP’s Indoor Air Sampling and Evaluation Guide. 

4.3.1.2 Defining CEP 

A CEP exists from vapor intrusion only if OHM from a disposal site are present from vapor 
intrusion into the living or working space of a pre-school, daycare, school or occupied 
residential dwelling. 

Issue:  MassDEP has arbitrarily defined living or working space in Section 2.4.3.  As noted 
above, it is not reasonable to assume that all basements are “living or working space” simply 
because they have ceilings high enough for a person to stand.  Many people have basements with 
family rooms and such basements should be considered “living space.”  On the other hand, many 
people have basements that are used only for long term storage.  Such basements should not be 
considered “living space” regardless of the height of the ceiling.  

MassDEP has also proposed that any basement that shows “evidence of current activity” should 
be considered “living space.”  Again, this is both unreasonable and illogical.  In addition, 
“evidence of current activity” is subjective.  For instance, one person might conclude that 
running a dehumidifier in a basement is “evidence of current activity” and others may only 
consider finished bedrooms or children’s playrooms as such evidence.  Basements that are 
finished into bedrooms or family rooms should be considered “living space,” not basements used 
for laundry or storage. 

MassDEP has acknowledged that many basements are used infrequently.  When true, such 
information can be incorporated into an assessment of the feasibility of mitigation, but not the 
definition of a CEP:  “Where vapor intrusion impacts are limited to a basement that is 
infrequently used or visited, the limited use may be factored into the evaluation of the feasibility 
of response actions to address the CEP (see Section 4.3.2.3), rather than into the decision of 
whether or not the CEP exists.”  This is not logical.  When as a matter of fact a basement is not 
used for living or working space, such as a basement that is used only for storage, then by 
definition a CEP does not and should not be considered to exist. 

MassDEP states that these bright line criteria are needed to reduce subjectivity.  However, 
MassDEP’s use of the term “evidence of current activity” is highly subjective and, in any event, 
the criteria, bright line or not, must be logical. 
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Finally, it is worth emphasizing that a CEP must be a current condition.  That a basement is 
amenable to renovation into living or working space in the future does not mean the basement 
currently is being used as living or working space.  The prospective use of the space is relevant 
to foreseeable use in a Method 3 risk characterization, but is irrelevant in the context of 
determining whether a CEP is present. 

4.3.2.2 Categor ically Infeasible Response Actions 

At properties with a CEP that does not pose Significant Risk based on information collected to-
date, MassDEP considers response actions to eliminate or mitigate CEP conditions to be 
infeasible if the owner of an owner-occupied residence does not wish to address CEP conditions. 

Issue:  Whether or not the CEP poses Significant Risk, if the owner of property (owner-occupied 
or rental) does not wish to have the CEP condition addressed, then it is infeasible to do so.  The 
level of risk presented by the CEP has no relevance with respect to feasibility. 

Suggested language:  At proper ties with a CEP, MassDEP considers response actions to 
eliminate or  mitigate CEP conditions to be infeasible if the owner  of the residence does not 
wish to address CEP conditions. 

4.3.2.3 Rebutting the MCP Presumption for  CEP Elimination/Mitigation 

For example, if building or site conditions pose special challenges to the installation of a typical 
active SSD system, a feasibility evaluation may be performed to weigh the costs and benefits of 
eliminating the CEP conditions.  The CEP feasibility evaluation for such a system should 
anticipate operation and maintenance costs for a period of 2 to 5 years, or the time period that is 
likely to be required to reach a Response Action Outcome at the site, as well as the benefits from 
risk reduction accrued over the same period of time. 

Issue:  The Guidance should distinguish between rebutting the presumption for CEP 
elimination/mitigation vs. rebutting the presumption that a SSD system is infeasible 
(Section 4.3.2.1).  It may be infeasible to install an SSD system due to physical site conditions; 
therefore, the benefits of risk reduction and the associated cost are irrelevant. 

Where the available data suggest that concentrations do not pose a significant risk, the 
feasibility evaluation should compare the incremental benefit of further risk reduction with the 
cost considerations below…in addition to a theoretical uncertainty about the health effects 
associated with low-level exposure to indoor air contaminants.” 

Issue:  The proposition that there is some additional level of protectiveness to be achieved 
beyond the highly conservative standard of NSR because of some theoretically higher level of 
uncertainty inherent in vapor intrusion risk is scientifically and legally untenable.  There is no 
incremental benefit to reducing indoor air concentrations of VOCs from levels that do not pose a 
Significant Risk to levels that are even lower.  For many VOCs, such as tetrachloroethylene 
(PCE), any detectible level that is less than the Significant Risk level is in the realm of levels that 
are typical throughout the country in residential buildings.  Clearly, there is no incremental 
benefit to reducing VOC levels in one house to levels that are much lower than the typical levels 
in millions of houses across the country.  In addition, such a theoretical reduction of risk would 
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be immeasurable.  The benefits of reducing risk below NSR cannot be quantified in any way that 
would allow one to estimate the costs and benefits of doing so.   

MassDEP also states that feasibility evaluations take into account the uncertainties in the risk 
estimates due to uncertainties in the site data and uncertainties in the toxicological criteria. 

Issue:  Uncertainty is not unique to indoor air and cannot be a basis for heightening the MCP’s 
risk-based standards.  Technical uncertainties that may be inherent in vapor intrusion 
assessments are already addressed by the Guidance’s provisions favoring the Lines of Evidence 
approach and prescribing sampling methods, duration, and frequency where sampling is 
appropriate.  NSR is defined as “a level of control of each identified substance of concern at a 
site or in the surrounding environment such that no such substance of concern shall present a 
significant risk of harm to health, safety, public welfare or the environment during any 
foreseeable period of time.”  (M.G.L. c. 21E, § 3A(g).)  Mitigating CEPs that do not pose a 
Significant Risk would be addressing a “risk” that has been quantified and, by definition, 
determined scientifically not to be significant. 

Public health and environmental agencies in other states and around the world recognize that 
when risk levels are sufficiently low, they are virtually equal to zero.  For instance, in a 
community of 1,000 people, an Excess Lifetime Cancer Risk Level of one in one hundred 
thousand is essentially “zero risk,” because the number of cases of cancer predicted over a 
lifetime is 0.01 case.  “Reducing” this risk level by a factor of 10, to 1x10-6, decreases the 
number of cases over a lifetime to 0.001, which has no effect on the absolute number of cases, 
which is still less than one.  Risk-benefit analysis would definitively demonstrate that taking 
action to decrease this “incremental risk” has no benefit for human health.  If the risk level 
associated with a CEP is not capable of measurement, then there is no benefit to reducing it any 
further. 

Moreover, the “uncertainty” inherent in existing risk assessment methodologies is all in the 
direction of overestimating risk.  Every toxicological reference value used in the conduct of risk 
assessment overestimates the true risk to humans by at least one hundred-fold and in some cases 
thousands-fold.  For example, ARCADIS recently conducted a population risk assessment to 
evaluate EPA’s recently proposed Unit Risk Factor for naphthalene.  If the proposed value was a 
true reflection of the risk to humans posed by inhalation of naphthalene, the number of cases of a 
rare nasal tumor in the US population should be over 26,000 per year.  The actual number seen 
per year from all causes is 61 per year.  In other cases, cancer risk values are based on liver 
tumors in the B6C3F1 mouse, which is a strain of mouse that is highly susceptible to liver 
carcinogenesis regardless of external chemical exposures.  Use of tumor response data from 
species and strains of animals that yield high reference values, but are not themselves good 
models of human responses, ensures that risk assessments in fact overestimate human risk.  In 
this way, all risk assessments, including the MCP-required risk assessments of levels of OHM in 
indoor air, are specifically designed to vastly overestimate risk to humans. 

Exposure assessments also overestimate risk by design.  With regard to indoor air, MassDEP’s 
“homebound adult” receptor is a person who is assumed to breathe indoor air in one building for 
24 hours a day, 365 days a year over 30 years.  MassDEP also assumes that an infant breathes air 
at their residence for 24 hours a day and never visits the doctor, relatives or otherwise leaves the 
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home, and a child breathes air at their residence for 20 hours a day even though MassDEP 
assumes that they also breathe air at a school for 8 hours a day during the school week.  The 
former assumptions with regard to the homebound adult should be deleted from the Guidance, 
because the probability that there is even one person who could stay within one building and not 
leave the house or even venture onto their front porch for 30 years is not “reasonably 
anticipated” and is probably zero.  However, the infant and child assumptions, while clearly 
impossible for average infants and children, are understood to be conservative estimates that err 
on the side of health protection.  When MassDEP overestimates exposures for infants and 
children by assuming they do not visit the doctor or attend school as required by law, MassDEP 
is establishing a risk assessment paradigm that intentionally overestimates risk, again, as a matter 
of science policy. 

In Section 4.3.2.3, the draft Guidance instructs the feasibility evaluation to explicitly consider 
how response actions can reduce uncertainties.  The clear implication is that any reduction of 
“uncertainty” is a “benefit” that must be weighed in feasibility evaluations.  Such reductions of 
uncertainty are impossible to quantify and are not benefits recognized in Chapter 21E. 

“Uncertainty” by itself is not a risk to human health or the environment, nor does the term appear 
in the feasibility provisions of the statute.  As explained above, the risk factors, exposure 
assumptions, and other parameters that the MCP requires already result in risk assessments that 
vastly overestimate risk to humans, and, therefore, provide ample protection regardless of which 
exposure pathway is being evaluated. 

Site-specific issues may affect the costs of implementing measures to eliminate CEP.  Consider 
whether the building and its setting include factors that significantly affect the available 
remedial options and cost of CEP elimination. 

Issue:  “Significantly affect” is a very subjective criterion.  In prior iterations of this draft 
Guidance and in public meetings to discuss its basis, MassDEP has indicated that they have used 
a cost of $3,000 to $5,000 as a benchmark, for example, in concluding that installation of a SSD 
system is presumptively feasible.  MassDEP should clearly state, quantitatively, what 
benchmarks it is using for the conclusions stated in this draft Guidance.   

4.5.1.2 CEP Mitigation is Incorporated into Comprehensive Response Actions 

The response action used to address the CEP may be part of the recommended Comprehensive 
Response Action following a Phase II Assessment and a Phase III evaluation of remedial action 
alternatives.  At that point, with the submittal of a Phase IV Remedy Implementation Plan, the 
IRA addressing CEP would be closed with an IRAC. 

Issue:  MassDEP has paraphrased only a portion of 310 CMR 40.0427(1)(c), and, as a result, has 
suggested an approach that is inconsistent with that MCP provision.  The provision states that an 
IRA shall be considered complete when the IRA condition has been assessed and remediated in a 
manner and to a degree that will ensure “the elimination, prevention or mitigation of Critical 
Exposure Pathway(s) without the continued operation and maintenance of active remedial 
systems, pending the completion of a risk assessment pursuant to 310 CMR 40.0900 and a 
feasibility study pursuant to 310 CMR 40.0860.”  The underlined clause cannot simply be 
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ignored.  The only way that clause makes sense is that the CEP standard applies “pending” 
completion of the site investigation and risk characterization.   

Once the Phase IV has been completed, the uncertainties about the site including the nature and 
extent of contamination and the risk posed by the site have been addressed.  If the Phase IV has 
been completed and the CEP has not been eliminated or mitigated previously as part of an IRA 
because it was infeasible (e.g., access was denied or the cost was not commensurate with the 
benefits), but the indoor air concentrations achieve NSR, then the elimination or mitigation of the 
CEP is no longer necessary.  The IRA can be closed and the requirement to eliminate or mitigate 
the CEP no longer applies. 

Remedial actions which may not have been implemented as part of the IRA and which are still 
necessary to achieve NSR or continued operation of implemented response actions would 
continue as Phase IV activities; and the IRA addressing the CEP closed. 

Suggested Language:  The response action used to address the CEP may be par t of the 
recommended Comprehensive Response Action (CRA) following a Phase II Assessment 
and a Phase III evaluation of remedial action alternatives.  At that point, with the submittal 
of a Phase IV Remedy Implementation Plan (RIP), the IRA addressing the CEP would be 
closed with an IRAC.  In addition, if the CEP was not eliminated or  mitigated because it 
was shown to be infeasible and indoor  air  concentrations pose NSR, the IRA addressing the 
CEP would be closed with an IRAC that is included with the submittal of the Phase IV. 

4.5.1.3 CEP Mitigation is Concluded with a Par tial RAO 

However, in cases where the contaminant source has been eliminated or controlled, a partial 
RAO for an individual building may be supported when indoor air concentrations of 
contaminants of concern, in the absence of any active remediation, are shown to: 

(a) pose No Significant Risk, based on adequate data collected to reflect any 
temporal variability of contaminant levels in groundwater and soil vapor, and  

(b) have limited enough variability to permit predictions of long-term conditions, 
based on at least three indoor air samples collected over a time period of at least two (2) 
years, including samples collected in the winter months.  

Issue:  MassDEP is correctly using the NSR standard as the MCP endpoint for preparing a Partial 
RAO.  If elimination or mitigation of the CEP was infeasible during the IRA, the Phase II is 
completed and the contaminant source has been eliminated or controlled, and adequate data 
demonstrates NSR, a partial RAO is appropriate for the building. 

It also follows that if there is sufficient information at the time indoor air testing is conducted to 
establish NSR, additional indoor air test results are at NSR, and additional sampling is conducted 
to confirm that NSR continues to be achieved, elimination or mitigation of the CEP should not 
be necessary. 
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4.5.2.2 RAO Following Tier  Classification at Sites with Vapor  Intrusion Mitigation 

Transitioning Preliminary Response Actions to Comprehensive Response Actions 

Issue:  The guidance document does not address CEPs that were not eliminated or mitigated as 
part of the IRA if it was infeasible.  (See discussion above regarding closing the IRA.) 

Recommended additional text:  (To be added at conclusion of section).  If a CEP was not 
eliminated or  mitigated because it was infeasible, then response actions would continue as 
Phase IV activities for  those buildings where NSR has not been achieved.  If adequate 
indoor  air  testing (three samples over  2 years including at least one winter  sample) has 
been conducted and demonstrates NSR, then mitigation of the building is not necessary. 

4.5.3.1 Performance Standards for  Permanent Solutions at Sites with Vapor  Intrusion 
Pathways 

Parties electing to use these criteria will be assured of their acceptance by MassDEP staff. 

3. No groundwater concentrations of COCs are greater than the GW-2 standards, based on 
seasonally representative data. 

Issue:  Vapor intrusion sites are complex and a Method 3 risk characterization will be necessary 
to demonstrate NSR and achieve a Permanent Solution.  Stipulating that groundwater must meet 
GW-2 standards in order to reach a Permanent Solution and presumptive certainty disregards that 
site-specific conditions are likely not those assumed in the GW-2 modeling and contradicts the 
entire approach to lines of evidence in the Guidance.  Groundwater concentrations in excess of 
GW-2 indicate the potential for a vapor instruction pathway.  Lines of evidence can be used to 
demonstrate that even though the GW-2 standard has been exceeded, there is not a complete 
vapor intrusion pathway.  MassDEP’s approach here also dismisses the results of indoor air 
testing demonstrating that the vapor intrusion pathway has been mitigated and/or that NSR has 
been achieved.  This criterion should be deleted from this presumptive certainty section of 
the Guidance. 

4. Groundwater monitoring has not detected LNAPL or DNAPL (as defined by MassDEP’s 
policy) at the site during the past two years. 

Issue:  The presence of light non-aqueous phase liquid (LNAPL) or dense non-aqueous phase 
liquid (DNAPL) alone should not preclude achieving a Class A RAO.  According to MassDEP 
Q&A Volume 4, Number 1 (May 1997), a Permanent Solution can be achieved with non-
aqueous phase liquid (NAPL) present if it is demonstrated that the NAPL Upper Concentration 
Limit (UCL) specified in 310 CMR 40.0996(4) has not been exceeded and the NAPL does not 
represent a continuing source (310 CMR 40.1003[5][a][3]).  As in the comment above, lines of 
evidence can demonstrate that even though LNAPL or DNAPL is present, NSR has been 
achieved, the UCL has not been exceeded, and the vapor intrusion pathway has been eliminated 
or mitigated (e.g., a passive ventilation system).   

Suggested language:  Delete language and substitute:  Although groundwater  monitor ing 
has detected LNAPL or  DNAPL, it can be demonstrated that the NAPL UCL specified in 
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310 CMR 40.0996(4) has not been exceeded and the NAPL does not represent a continuing 
source (310 CMR 40.1003[5][a][3]). 

5. Contaminated soil that is serving as a source of vapor intrusion has been eliminated or 
controlled through removal or treatment. 

Issue:  The requirement in the MCP is that the source of OHM (whether contaminated soil or 
otherwise) which is resulting or is likely to result in an increase in concentrations of OHM in an 
environmental medium either by direct discharge or by intermedia transfer (310 CMR 
40.1003[5]) must be eliminated or controlled.  The MCP does not require treatment or 
excavation if these criteria have been met. 

The recommendation to meet GW-2 Standards at vapor intrusion sites relates to concerns about 
vapor intrusion conditions in future buildings, and/or existing buildings that are modified, as 
discussed in Section 4.7.  Where groundwater concentrations do not meet GW-2 and the 
potential for future building construction or modification is not addressed with the 
implementation of an AUL, the property owner runs the risk of requirements for notification and 
additional response actions in the future if such construction or modification results in vapor 
intrusion. 

Issue:  The Department’s concern regarding future building construction or building 
modifications resulting in the requirement that the GW-2 standard always be met to achieve a 
Permanent Solution contradicts the lines of evidence approach and the site-specific investigation 
and evaluation of disposal sites under the MCP.  Here also, the Department’s suggested language 
in the Guidance makes irrelevant the use of a Method 3 risk characterization at a vapor intrusion 
site.   

4.5.4 Class B RAOs – No Remedial Action Required 

Sites with confirmed vapor intrusion pathways in existing buildings cannot qualify for a Class B 
RAO if any response actions have been conducted to address the vapor intrusion… A Class B 
RAO may be appropriate for a disposal site where maintaining a condition of No Significant 
Risk is dependent only on the implementation of an Activity and Use Limitation to restrict future 
building construction or certain property uses. 

Issue:  Partial Class B RAOs can also be written for portions of a site where lines of evidence 
have demonstrated that there is not a complete vapor intrusion pathway and response actions 
have not been performed.  An AUL is not necessary in this situation. 

Suggested language:  A Class B RAO (par tial RAO) may be appropr iate for  a por tion of a 
disposal site where the GW-2 cr iter ia do not apply.  For  example, only the deep bedrock 
groundwater  aquifer  is contaminated on a por tion of the site.  In such a case, an AUL 
would not be required to maintain a condition of NSR under  future conditions. 
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4.6 Continuation of Vapor  Intrusion Mitigation outside the MCP Process 

In cases where testing has determined that the site-related contaminants pose No Significant 
Risk and a feasibility evaluation has concluded that further operation of a SSD system is 
infeasible,… 

Issue:  This section discusses vapor intrusion mitigation outside the MCP process, once testing 
has determined that site-related contaminants pose NSR, a feasibility evaluation is not required 
to conclude that further operation of the SSD system is infeasible.  This should be deleted from 
the Guidance. 
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