
    

 

 

 

          

 

 

  
 

Mr. Gerard Martin 
Waste Site Cleanup, Compliance & Enforcement 
MassDEP Southeast Region Main Office 
20 Riverside Drive 
Lakeville, MA 02347 
 

Shell Global Solutions (US) Inc.  
Westhollow Technology Center  

3333 Highway 6 South 
 Houston, Texas   

Tel: +1 281 544 6884 
Mobile: +1 832 754 0427 

Email: matthew.lahvis@shell.com 

February 28, 2011 

 

Subject: Review of Massachusetts Department of Environmental Protection Draft Vapor Intrusion 
Guidance 

 

Dear Mr. Martin; 

Shell Global Solutions (US) is extremely appreciative of the opportunity to comment on the 
Agency’s draft guidance for vapor intrusion.  The proposed guidance is a substantial improvement 
over former guidance.  There are, however, some rather significant opportunities for 
improvement specifically related to petroleum hydrocarbon risk assessment.  Please find attached 
our comments and recommendations for your consideration.   

 

Sincerely, 

 

 

 

Matthew A. Lahvis, Senior Consultant 



 

  

RE: Shell Global Solutions (US) comments on Massachusetts Department of 
Environmental Protection Draft Vapor Intrusion Guidance 

 

GENERAL COMMENT: 

The proposed vapor intrusion (VI) guidance is a substantial improvement over former guidance.  
Positives include the use of exclusion criteria (distances) in site screening, reduced conservatism in 
screening levels for key petroleum hydrocarbons (e.g., BTEX), a limited analyte list that focuses on 
key constituents of potential concern, separate screening criteria for LNAPL and dissolved-phase 
sources, good discussion of vapor mitigation alternatives, and several well thought out example 
scenarios to address complex framework issues.  That being said, there are still some 
opportunities to improve the guidance, particularly, with respect to application at petroleum-
hydrocarbon sites.   

Significant differences between the VI risk potential of petroleum and chlorinated hydrocarbon 
have been observed by the Massachusetts Department of Environmental Protection (Agency) 
(Fitzpatrick and Fitzgerald, 1996).   The key differentiator is biodegradation (which, by the way, the 
guidance makes no reference to).  Until recently, the meaningful incorporation of biodegradation 
in regulatory vapor intrusion guidance has been limited, primarily because of uncertainties related 
to the significance of biodegradation as an attenuation mechanism.  Over the last few years, 
however, several field, laboratory, and modeling studies have helped address this data gap.  It is 
important the Agency consider this information if they desire to take advantage of the “state of 
the science” and provide a meaningful framework for petroleum hydrocarbon risk assessment.    

The following comments and recommendations are provided for your consideration:   

1) CSM differentiation 

Biodegradation is the most critical process governing the potential for vapor intrusion at 
petroleum release sites.  The significance of biodegradation will depend on oxygen (O2) 
availability.  Key factors that affect O2 availability include source strength/type (e.g., LNAPL or 
dissolved phase) and location (i.e., top of the smear zone), soil type (e.g., foc which will affect 
background demand associated with soil respiration – see DeVaull, 2007), moisture saturation,  
building foundation type/size (Patterson and Davis, 2009; DeVaull (in press) and potentially, 
surface cover.  At sites with “dissolved-phase only” sources, the significance of biodegradation 
is most apparent because biodegradation is aerobic.  In short, oxygen (O2) availability in the 
unsaturated zone will exceed metabolically-driven O2 demand.  Aerobic degradation reactions 
are rapid and will result in the development of sharp reaction fronts where VOC 
concentrations decrease by several orders of magnitude over relatively short (e.g. <1m) 
vertical distances (Ostendorf and Kampbell, 1991; Fischer et al., 1996; Lahvis et al., 1999; 
Davis, 2006; Patterson and Davis, 2009).  Such reaction fronts will tend to develop very near 
the water table at sites with dissolved-phase only sources.  Proof exists both in the theory 
(modeling) and in the field (Lahvis and Baehr, 1996; Davis, 2006; API, 2009; Davis, 2009).  The 
sensitivity to biodegradation in the unsaturated zone will far exceed the sensitivity to gas-
phase diffusion and gas-phase advection.   



 

  

It is apparent in the proposed draft that the Agency realizes the importance of field data in 
support of guidance development.  To this end, Robin Davis (Utah DEQ) and the US EPA Office 
of Underground Storage Tanks (OUST) have recently amassed a plethora of soil-gas data that 
are being used to support the development of new State (see 
http://www.swrcb.ca.gov/ust/luft_manual.shtml) and federal (US EPA OUST) vapor intrusion 
guidance.  Both guidance documents are expected to be finalized sometime in the next year or 
two.  Initial evaluation of the soil-gas database is reported in LustLine articles (Davis, 2006; 
Davis, 2009; Hartman, 2010).  The evaluations indicate that “dissolved-phase only” sources 
(i.e., no residual LNAPL present) represent limited risk for vapor intrusion.  Exclusion distances 
(i.e., source-receptor separation distances at which vapor intrusion is no longer considered 
significant) for these types of sites are on the order of 5 ft or less.  Similarly, a 10-15 ft 
exclusion distance was found at sites where LNAPL was present.  These exclusion distances can 
be further supported by mathematical modeling (see API, 2009).  The screening criteria are far 
less conservative than those proposed in the guidance.  As a result, there are likely to be 
numerous sites that require unnecessary additional characterization, mitigation, or 
remediation,    

Differences in the CSMs for petroleum and chlorinated hydrocarbons will also affect the 
approach to risk assessment and site characterization.  For example, at petroleum 
hydrocarbon sites, the focus of VI risk assessment should be on the source (characterization 
and delineation – e.g., top of the smear zone) and pathway (soil gas) rather than the receptor 
(shallow soil gas, and indoor air).  The reason for this is because the primary sensitivities to 
vapor intrusion at petroleum hydrocarbon sites are source type and biodegradation in the 
unsaturated zone.  By contrast, the primary sensitivities to vapor intrusion at chlorinated 
hydrocarbon sites are associated with the receptor (transport across the building foundation).     

As noted, the source type (e.g., LNAPL or dissolved phase) will greatly affect O2 availability and 
the significance of biodegradation (see API, 2009).   For example, O2 conditions in the 
unsaturated zone will tend to be more limited when LNAPL sources (residual or free-phase) are 
present. (Of note, residual and free-phase sources will have the same risk potential for vapor 
intrusion.)  It is important, therefore, to know when LNAPL sources, in particular, residual 
phase sources are present.  This exercise is not straightforward.  Just because there is not 
product in a monitoring well, does not mean it is not there.  The criterion listed in Section 
4.5.3.1 (essentially, ok if… “groundwater monitoring has not detected LNAPL or DNAPL (as 
defined by MassDEP’s policy) at the site during the past two years”) makes me question 
whether the Agency has fully grasped this important concept.  

The risk potential is also not the same for all NAPL types (i.e., composition matters).  For 
example, the risk potential of diesel fuel is far less than gasoline because it contains 
substantially less BTEX.  Documented cases of vapor intrusion from diesel sites will be rare to 
non-existent.  Similar screening criteria are also proposed in the guidance for LNAPL and 
DNAPL sources (i.e., same 30 ft source-receptor separation distance drives further 
investigation).  Again, these source types will present much different risks for vapor intrusion 
because of their sensitivity to biodegradation.   

http://www.swrcb.ca.gov/ust/luft_manual.shtml


 

  

I’m sure the Agency is well aware of the issue of background sources in indoor air which 
preclude much of the benefits of indoor air sampling for petroleum hydrocarbon risk 
assessment.  I will therefore refrain from discussing here.  It is important, however, for the 
Agency to fully understand the issues with shallow soil gas (sub-slab) sampling.   The Agency is 
strongly cautioned on the use of sub-slab soil-gas data for risk assessment for the following 
reasons: 

i. ‘acknowledged’ spatial variability in sub-slab vapor concentration data (Folkes et 
al., 2009; Luo et al., 2009) 

ii. VOC transport to indoor air occurs only where significant “cracks” in the building 
foundation are located and it is nearly impossible to know exactly where these 
cracks are or sample them effectively (personal communication, Ron Mosley, 
USEPA) 

iii. foundations breathe both ways, hence a) the concentrations that one measures in 
sub-slab soil gas will have indoor air signatures (i.e., same VOCs found in indoor air 
will be present in the sub-slab samples - see Hers et al., 2001; McHugh et al., 2006), 
b) aerobic biodegradation will be enhanced because of counter transport of O2 
across the same cracks where VOCs enter (O2 transport across the cracks into the 
subsurface and its effect on biodegradation is often overlooked)(DeVaull, in press) 

iv. temporal variability across the foundation, in indoor air, and below the foundation 
will complicate any attempt to correlate sub-slab and indoor air  

v. sub-slab soil gas is not likely to be in equilibrium with the source if located more 
than a few meters from the VOC source (see Johnson et al., 1998).   

vi. evaluation of the EPA OSWER database shows that slab attenuation will vary 
significantly (i.e., assuming a generic sub-slab attenuation factor of 50 may not 
provide much value (see DeVaull, in press) 

vii. installation of sub-slab soil-gas probes is extremely invasive and problematic from 
the standpoint of a) getting access and scheduling and b) if water enters the 
basement (or becomes visible) in areas where vapor points have been installed (i.e., 
concern for future damage claims) 

                              

 

FOR AGENCY CONSIDERATION: 

The Agency is urged to consider either a separate petroleum hydrocarbon document or a 
separate section in this guidance devoted strictly to petroleum hydrocarbon risk assessment.  
The section could detail many of these key issues, in particular, those that pertain to site 
screening and site characterization.  The section could address the key factors that affect 
biodegradation (O2 availability), such as (source strength/type, source composition, soil type 
(foc characterization) and issues around foundation type and size.  The section could also 
describe how to characterize residual-phase sources (delineate, sample) and define LNAPL 



 

  

indicators (e.g., high ratio of GRO: BTEX in soil gas, soil, groundwater (i.e., GRO/BTEX > 100); 
significant aliphatics in soil gas (e.g., hexane > 1,000 ug/m3); benzene, BTEX concentrations 
approaching effective solubilites in groundwater (e.g., benzene > 10 mg/L; BTEX > 75 mg/L).  
(BTW, It also may be worth consulting the ITRC Petroleum training program for LNAPL 
indicators).  The section could also point out the importance of proper source characterization 
for VI modeling.  All too often, groundwater sources are assumed in modeling when residual-
phase (smear-zone) sources are present. The section could also describe strategies to assess 
potential acute (LEL) conditions, LEL screening criteria, and the factors that affect methane 
formation.     

 

2) Vapor intrusion assessment is commonplace in Massachusetts at gasoline filling stations (C-
stores and kiosks).  The ability to accurately assess chronic risks of vapor intrusion at these 
sites is limited, however, because of the potential to encounter a multitude of background 
vapor sources (e.g., outdoor air, people entering with gasoline on hands), complex exposure 
durations, and the likelihood of encountering vapor inhalation pathways where a 10-4 lifetime 
cancer risk is exceeded (NESCAUM, 1989).  It is also important to note that the indoor-air 
threshold values proposed for gasoline filling stations were determined based on a statistical 
analysis of indoor air at various residences.  These thresholds would be inappropriate if applied 
to gasoline filling stations where much higher background VOC concentrations are anticipated.   

 

FOR AGENCY CONSIDERATION:   

Either remove gasoline filling stations from consideration in vapor intrusion assessment or set 
significantly higher vapor concentration thresholds and criteria based on background 
measurements from gasoline filling stations.  Some states, such as Washington (see 
http://www.ecy.wa.gov/programs/tcp/policies/VaporIntrusion/VI_guid_rev5_final_10-9-09.pdf  (pg 1-8) and 
New Jersey exclude gasoline filling stations from VI guidance application. 

 

3) There is limited supporting documentation for any of the distance criteria cited in the guidance 
with respect to site screening (e.g., 30 ft exclusion distance from an occupied building; 6 ft 
horizontally or 10 ft vertically from a source of VOC contamination in the unsaturated zone; 30 
ft laterally and 15 ft vertically from a dissolved-phase VOC source).   

 

FOR AGENCY CONSIDERATION:   

Again, the Agency is strongly encouraged to consult the soil-gas database and efforts currently 
being undertaken to support development of the vapor intrusion guidance for the US EPA 
(OUST) and California before finalizing its screening criteria for petroleum hydrocarbons.  The 
Agency may be reluctant to wait for the database evaluations to be finalized; however, the 
proposed distance criteria in the draft guidance will drive unnecessary site assessments and 
mitigation/remediation efforts at numerous petroleum hydrocarbon sites.  Shell has recently 

http://www.ecy.wa.gov/programs/tcp/policies/VaporIntrusion/VI_guid_rev5_final_10-9-09.pdf


 

  

performed an analysis of the EPA soil-gas database which it intends to publish in peer-reviewed 
literature in 2011.  Shell is willing to present its evaluation to the Agency and share the 
database if the Agency so desires.   

 

4) The screening criteria described in Section 1 are somewhat vague.  The guidance states “The 
potential for vapor intrusion must be evaluated if VOCs are detected in the soil within the 
distances outlined above (i.e., 6 ft horizontally and 10 ft vertically of a building of concern)”.   If 
so, this requirement could drive unnecessary soil sampling to check whether the criterion is 
met at sites where the source-pathway-receptor linkage was clearly defined.  There should be 
no requirement for additional characterization (i.e., soil sampling) at sites where the source is 
sufficiently delineated (i.e., the source is groundwater and there are no pathway (unsaturated 
zone) sources expected) and appropriate for estimating the risk potential.     

 

FOR AGENCY CONSIDERATION:   

Further clarification around sampling and data requirements for site screening is desired.   

 

5) The recommendation to assess temporal variability by collecting multiple rounds of indoor air 
samples across several seasons and at least one during the wintertime has significant 
ramifications with respect to property transactions and site closure.  The Agency’s 
recommendation should therefore be firmly supported w/ field data showing a strong 
correlation of indoor air concentrations of petroleum hydrocarbons to season.  Any correlation 
is counter to recent observations from a petroleum hydrocarbon field site in Saskatchewan, 
Canada, where advective fluxes caused by increased stack effects during the wintertime are 
insignificant with respect to biodegradation (see Hers et al., 2011).  It is anticipated that these 
data will be published in 2011.  There are also numerous lab, field, and modeling studies which 
show that stack/heating effects will only affect the area around the building foundation (see 
McHugh and McAlary, 2009 for references).  Beyond this depth, biodegradation and diffusion 
will be the dominant transport pathways.  The limited effect of the building foundation on 
transport is also evident in the modeling work of Abreu and Johnson (2005).    

 

FOR AGENCY CONSIDERATION:   

Consider removing the requirements for seasonal and wintertime sampling at petroleum 
hydrocarbon sites unless a strong correlation between indoor air concentrations and season 
can be documented.  The Agency may want to consider an assessment of its own database for 
this purpose.  Perhaps, the Agency has already done this.  If so, consider documenting in the 
guidance. 

 



 

  

6) The Johnson & Ettinger (J&E) vapor intrusion model is used to develop the screening criteria 
(GW-2 Standards), yet it is noted that these types of models should not be used as the sole 
basis for screening sites out that are above GW-2 Standards.  This statement is a bit of a 
double standard because it implies that model acceptance is dependent on the degree of 
conservatism applied to the model input parameters (i.e., it’s the input rather than the model).  
Taking this logic forward, other screening models, such as, BioVapor (see - 
http://www.api.org/ehs/groundwater/vapor/bio-vapor-intrusion.cfm) could be applied in a 
similar fashion with respect to development of site screening criteria (using conservative input) 
and for site assessment.  BioVapor is more relevant than J&E for application at petroleum 
hydrocarbons sites because the model accounts for biodegradation, the most sensitive process 
affecting hydrocarbon fate and transport.  Consensus could be reached on the appropriate 
default biodegradation rates and assumptions to apply in screening criteria development.  A 
substantial amount of work has been done, to date, to define a range of applicable 
biodegradation rates (see DeVaull, 2007).  

Models can be a valuable tool in aiding site investigations (i.e., providing valuable insight to 
practitioners on the key parameters affecting transport, such as, O2 availability in the case of 
petroleum hydrocarbons) and predicting site risk for a range of potential conditions.  The latter 
is particularly important in assessing future risk scenarios provided the model can simulate 
various surface boundary conditions (i.e., ones with and without building foundations).  
Models have also been found to be quite accurate in vapor intrusion assessment at chlorinated 
sites provided appropriate input is used (Hartman, 2002; Hers et al., 2002; 2003; Johnson et 
al., 2002; and Cowart and Kurtz, 2007) provided uncertainties in model input parameters, 
model transport assumptions, data quality and background sources of VOCs in indoor air were 
taken into consideration.  Lahvis (2010) provides an extensive overview of VI modeling and its 
issues/merits. 

 

FOR AGENCY CONSIDERATION:   

Consider the use of BioVapor for development of screening criteria for petroleum 
hydrocarbons.  The model has recently been reviewed by the US EPA OUST VI Working Group.  
The EPA Working Group is now working on defining default values for model input (in 
particular, biodegradation rates).  Again, the model is more appropriate for application at 
petroleum hydrocarbon sites because it accounts for biodegradation.  The Agency may want to 
consider training on BioVapor being made available through API.  In addition, the Agency 
should consider the use of models (with conservative input parameter values as input) in 
Activity and Use Limitation decision making. 

http://www.api.org/ehs/groundwater/vapor/bio-vapor-intrusion.cfm


 

  

SPECIFIC COMMENTS: 

Section  Page # Issue Comment 

1.3 –  

Figure 1-1 

6 Foundation type Step 2 says implies that a bare dirt floor is a "worst-case" scenario 

for vapor intrusion.  Again, while this may be the case for chlorinated 

hydrocarbons that are relatively recalcitrant to biodegradation, it is 

not the case for petroleum hydrocarbons, which are readily 

degradable under oxygen (O2)-rich conditions. (see GENERAL 

COMMENT 1) 

1.3 –  

Figure 1-1 

6 Lateral offset 

distance - LNAPL 

There is no technical basis provided for the 30-ft off-set offset 

distance for LNAPL although it likely defines the limits of effective 

delineation in most cases.  It is also important to define what is 

meant by LNAPL.  Delineation of residual phase is more difficult than 

free-phase and there should be some guidance around it (including 

LNAPL indicators) – (see GENERAL COMMENTS 1 and 3) 

1.3 –  

Figure 1-1 

6 Lateral/vertical 

offset distance – any 

VOC contamination 

The guidance is somewhat vague with respect to the screening 

criteria and potential sources (see GENERAL COMMENT 4).  Further, 

it is not clear what is meant by VOC sources in the vadose zone.  

These could be soil, soil gas, LNAPL, or porewater.  The intent here 

seems to be residual phase LNAPL.    

In addition, there is no technical justification provided for the vertical 

and horizontal distance criteria for petroleum related VOC 

contamination.  (see GENERAL COMMENTS 3) 

1.3.2 7 VOCs in 

groundwater 

Again, the guidance should be clear on what constitutes a VOC 

source in groundwater so that residual and “dissolved-phase only” 

sources are well differentiated.  The potential for vapor intrusion is 

very different depending on the VOC source type.  Further, there is 

only a need to focus on benzene at “dissolved-phase only” sources 

(i.e., it is the primary risk driver of the soluble petroleum fraction … if 

other TPH is observed, then it is not a “dissolved-phase only” 

source). (see GENERAL COMMENTS 1 and 3) 

1.3.2 8 VOCs in 

groundwater 

In para. 5, it states “…data from existing sites has shown that high 

contaminant concentrations in groundwater beyond the GW-2 

distances may act as a source for indoor air contamination”.  This is 

misleading based on the results of the soil-gas database evaluations 

by Davis (2006) and Davis (2009), which indicate that LNAPL could be 

present at a depth of 15’ below ground surface and still not be an 

issue for vapor intrusion.   (see GENERAL COMMENTS 1 and 3)  

1.3.3 9 Other Factors 

(Building type) 

(see SPECIFIC COMMENT above related to foundation type) 

1.3.3 9 Other Factors 

(Lateral offset 

(see SPECIFIC COMMENT above related to foundation type) 



 

  

distance – LNAPL) 

1.3.3 10 Preferential 

Pathways 

Preferential pathways will tend to play a limited role in enhancing 

the potential for vapor intrusion unless a) they intersect a plume of 

groundwater contamination and a building foundation, they have 

cracks, joints or openings to groundwater, and the building has 

inadequate drains (pea traps), or b) the building foundation overlies 

fractures that directly connect to the source to the crack in the 

building foundation (which is highly unlikely).  Preferential pathways 

will not play a significant role if simply located between the source 

and the building foundation.  Please see the attached references: 

Danish study 
(NIRAS).pdf

Bozkurt et al. 
(Preferential Pathways - ES&T - 2010).pdf

  

FOR AGENCY CONSIDERATION:  The Agency should consider 

downplaying the importance of preferential pathways in vapor 

intrusion risk assessment, in particular, at sites where the depth to 

groundwater is greater than approximately 6-8 ft (i.e., below the 

depth of the utility corridor).   

2.2.1 11-12 Relevant lines of 

evidence 

FOR AGENCY CONSIDERATION: Consider making the lines of evidence 

more specific (i.e., not just presence of LNAPL, but presence of LNAPL 

within X ft of a building foundation; not just concentrations of VOCs 

in outdoor or indoor air, but concentrations of the same VOCs as the 

source in indoor above Residential/Commercial TVs; not just the 

presence of a preferential pathway but a preferential pathway that 

intersects a plume of groundwater contamination and a building 

foundation; not just VOCs in groundwater but VOCs in groundwater 

above GW-2 Standards, etc...).  Also, you might also want to consider 

adding a) resident complaints of odors/nausea and b) observed LEL 

conditions in the shallow soil gas or indoor air.   

Again, dissolved-phase VOC sources will not be an issue for VI unless 

the water table is in direct contact with the building foundation. (see 

GENERAL COMMENTS 1 and 3) 

2.2.2 12 Modeling (see GENERAL COMMENTS)  

2.2.3.3 14 Soil/Sub-Slab Soil 

Gas 

I would strongly caution the agency on using sub-slab soil-gas data 

for risk assessment and the representativeness of the sub-slab 

screening values (see GENERAL COMMENT 1).   

2.2.3.4 15 NAPL As stated, “the criteria used in evaluating groundwater and sub-slab 

soil gas do not take the presence of LNAPL and DNAPL into account”. 

This does not have to be.  High ratios of GRO: BTEX, significant 

aliphatics in soil gas (e.g., hexane > 1,000 ug/m3), or benzene, BTEX 

concentrations approaching effective vapor saturations in soil gas 



 

  

can be used as good indicators of LNAPL sources.  (see GENERAL 

COMMENT 1) 

2.2.4 16 Lines of Evidence To state that “indoor air measurements are the most direct line of 

evidence” is misleading in the case of petroleum hydrocarbons given 

that indoor air is invariably affected by background sources of the 

same VOCs as those detected in the subsurface.  (see GENERAL 

COMMENT 1) 

2.2.4  

Table 2-1 

16  Indoor Air Sampling Substantial Release Migration (SRM) is not defined in Tables 2-1 and 

2-2).  Also, it is not clear what is meant by “sample for indoor air” 

under SRM notification.  I would certainly question the need to 

sample indoor air without 1
st

 looking at whether the soil-gas 

pathway is complete. 

2.3 18 Sub-Slab and 

Outdoor Air 

Sampling 

The statement “Sub-slab soil gas and outdoor air should also be 
included in a vapor intrusion investigation as important lines of 
evidence, as discussed in Section 2.2.1.” is misleading, implying that 
sub-slab and outdoor air measurements should be the focus of all 
vapor intrusion investigations because they are the most critical lines 
of evidence. Again, this is not the case at petroleum hydrocarbon 
sites where focus should be more on source and pathway 
characterization. (see GENERAL COMMENT 1)   

2.3.1 18 Groundwater 2 critical bits of information in understanding the representativeness 

of a groundwater sample for risk assessment are:  

1) knowledge of the monitoring well construction, in 

particular, the screen length and thickness of the sand pack 

above and below the screen and their relation to the site 

stratigraphy.  (Groundwater will tend to come from the 

most permeable stratigraphic unit that intersects the 

screen/sand pack) 

2) the depth to groundwater to know whether the sample is 

collected from near the top of the water table or at depth 

FOR AGENCY CONSIDERATION:  Consider adding this information to 

the discussion.  Also, it is important to look for LNAPL indicators 

(noted earlier) in groundwater to know whether a residual phase 

source is potentially present as noted in the GENERAL COMMENT 1. 

2.3.3 20 & 

App. 

III 

Sub-Slab Sampling The statement, “Soil gas directly beneath a slab or basement is most 

likely to be representative of what may be entering the building” is 

not accurate for reasons mentioned previously in GENERAL 

COMMENT 1. 

The comment, “It should be noted that collecting data from locations 

adjacent to the building of interest adds an additional degree of 

uncertainty to the vapor intrusion assessment at the site” is not 

accurate at sites with dissolved-phase only petroleum-hydrocarbon 

sources (see API, 2009).  Sub-slab soil-gas sampling has no added 



 

  

benefit in such cases. The potential for vapors to accumulate at 

higher concentrations below the slab depends primarily on the 

source strength, distance between the source and building 

foundation, and O2 availability.   

Although there is a desire to try and collect a sub-slab soil-gas 

sample from below the building footprint through angled near-slab 

soil-gas sampling, this will likely require special direct push 

technologies (using rigs) and methods that are not necessarily 

practical.  The potential for higher concentrations to exist below a 

building foundation will exist at only a small subset of sites with a) 

shallow (i.e., 3 – 5 m distance from the building foundation – based 

on initial analysis of the OUST VI Working Group soil-gas database) 

LNAPL plumes and b) foundations atop native soils (i.e., the 

foundation is not located on higher permeability fill where O2 

transport on biodegradation is non-limiting – see Lundegard et al., 

2008). 

There is a desire for 2 to 4 sub-slab probes to be installed.  Again, the 

only vapor that will enter the building is at cracks in the building 

foundation and that vapor may be affected by migration from indoor 

air.  Again, I question the representativeness and relevance of the 

data in good risk-based decision making. (SEE GENERAL COMMENT 

1) 

 

FOR AGENCY CONSIDERATION:  If the Agency is fixed on the 

requirement for sub-slab sampling, then limit the requirement to 

sites where LNAPL sources are present at distances less than 15 ft. 

bgs.  It might also prove beneficial at sites w/operating HVAC 

systems to note the pressure differential across the building 

foundation at the time of sampling.  It would help with data 

interpretation. 

(Appendix III) - It is difficult to imagine that the use of 40-ml glass 

vials for sub-slab sampling would provide representative results, 

most notably, because there are no valves (i.e., must quickly cap) 

which means that some of the air in the sample would come from 

indoors. Further, it might only provide value for comparative 

purposes if the indoor air sample was also collected over the same 

duration using the same technique.   

FOR AGENCY CONSIDERATION:  Do not advocate the use of 40-ml 

glass vials for sub-slab sampling unless it can be shown to 

unequivocally provide reproducible and representative results. Tedlar 

bags can also prove extremely reliable for soil-gas sampling. 

2.3.4 21 & Indoor Air Sampling (see GENERAL COMMENT 1)  



 

  

App. 

III 

2.4.1 23 COCs Your recommendation to limit indoor air COCs to those found in the 

subsurface is a great one.      

2.4.2 24 Imminent Hazard The guidance states that an Imminent Hazard situation would not 

exist if indoor air concentrations were below 10x the indoor air 

concentration associated with vapor intrusion alone.  It is not clear 

how one would predict indoor air concentrations from “vapor 

intrusion alone”.  Is this the indoor air TVs?  

The determination of an Imminent Hazard appears to be based solely 

on indoor air concentration measurements.   

FOR AGENCY CONSIDERATION:  More clarity is welcomed regarding 

what constitutes “vapor intrusion alone”.  The Agency may also want 

to consider adding LEL criteria in the definition of Imminent Hazard at 

petroleum hydrocarbon sites.  Also, there may be a need to conduct 

quick follow up at sites where there are occupant complaints about 

odors, nausea, etc. 

3.1 30 VOC Source 

Elimination or 

Control 

FOR AGENCY CONSIDERATION:  The establishment (e.g., using soil 

vapor extraction) and demonstration and documentation of 

pneumatic control of a vapor plume (through pressure/vacuum 

measurements and decreasing soil-gas concentration trends) should 

preclude requirements for indoor-air or sub-slab sampling.    

3.2 31 Vapor Mitigation According to the guidance, the Agency considers (in most cases) 

active sub-slab depressurization (SSD) systems to be the most 

effective, reliable and feasible means of mitigating the vapor 

intrusion pathway.  Active SSD systems, however, have been known 

to entrain high concentrations of VOCs from the deeper within the 

subsurface (closer to the source) at petroleum hydrocarbon release 

sites.  As a result, they can require extremely costly amendments to 

ensure they are intrinsically safe and can effectively treat entrained 

gases (i.e, avoid exposures from downdrafting).  These systems are 

not cost effective when compared to regional soil-vapor extraction, 

which will also address the source.   

FOR AGENCY CONSIDERATION:  Omit any language supporting the 

use of SSD systems at petroleum hydrocarbon sites.  Alternatively, 

promote the use of technologies such as SVE that also treat the 

source.  SVE systems also promote biodegradation and have a good 

track record for effectiveness.  Further, temporary SVE systems 

(mobile units) can be installed rather quickly in most cases. Positive 

pressure systems that force air (i.e., atmospheric O2 conditions – 

generating a reactive barrier to hydrocarbon transport) below 

building foundations (i.e., operate exactly the opposite of SSD 



 

  

systems) have also been applied effectively at petroleum 

hydrocarbon sites.   

3.2.1 32 Building Foundation 

Surveys 

FOR AGENCY CONSIDERATION:  The Agency should consider sealing 

bare dirt floors and cracks prior to implementation of an active SSD 

system to prevent potential short circuiting. 

Further, GC Hapsites, although not commonly used, can be very 

beneficial in identifying indoor air sources and potential subsurface 

VOC entry points.  This tool can detect at the ug/m3 level, unlike the 

PID.  

Section 4  High Concentrations 

of VOCs in 

Groundwater Near 

Sensitive Receptors 

It appears: 

1) 72-hour Notifications are required if TPH concentrations in 

shallow groundwater (< 15 ft bgs) exceed 5 mg/L a) within 30 

ft. of a school, day-care, residence with infants, pregnant 

women, or b) reported releases to groundwater that are likely 

to be a VI issue into schools or occupied residences within 1 

year. (… a vague definition, btw). 

2) Immediate Response Actions must be conducted at sites 

subject to 72-hour reporting.  These actions require the 

elimination or mitigation of Critical Exposure Pathways (CEP).  

CEPs can include “potential” VI pathways.   

3) CEPs must be eliminated, mitigated, or prevented regardless of 

the quantitative risk level (i.e., even if the risk is that there is no 

vapor intrusion pathway (background conditions), or there is 

no significant risk or substantial hazard.   

It appears the underlying premise here is that there are a range 

of relatively low-cost, effective remedial actions available to 

address the vapor intrusion pathway at most sites - so it would 

be beneficial to be “pro-active” in future impact scenarios.  

Again, this type of measure would likely trigger numerous, 

unnecessary site investigations and mitigation/remediation 

measures at sites with dissolved-phase petroleum releases (see 

GENERAL COMMENTS 1 and 3).  In addition, the cost of these 

mitigation/remediation measures would not be sufficiently low 

to warrant pro-active application. (SEE SPECIFIC COMMENT – 

Section 3.2) 

FOR AGENCY CONSIDERATION: Consider consulting the US EPA 

VI Working Group soil-gas database to define more appropriate 

screening criteria (See GENERAL COMMENT 3) and consider the 

SPECIFIC COMMENT – Section 3.2 before finalizing this 

requirement. 

4.4 58 Numerical Ranking “A reasonable likelihood exists that the indoor air quality of an 



 

  

occupied building will be impacted by OHM likely attributable to the 

disposal site” if LNAPL is within 30 ft of an occupied building or OHM 

concentrations in groundwater exceed GW-2 Standards and has an 

earthen floor.  Again, this is misleading based on the work of Davis 

(2006, 2009) and the modeling results shown in API (2009).  Hence 

the numerical ranking will have limited value for these types of sites. 

(see GENERAL COMMENTS 1 and 3) 

4.5.3.1 60 Criteria to Support a 

Permanent Solution 

(eliminated or 

controlled)   

The criterion that groundwater monitoring has not detected LNAPL 

at the site during the past 2 years is not a rational criterion in cases 

where residual phase is now present (where there previously had 

been free phase).  In most cases, LNAPL sources are not completely 

gone within a 2-year period.  (see GENERAL COMMENT 1) 

4.7.3 72 Use of Modeling for 

Future Buildings 

It is stated that modeling cannot be relied upon as the sole 

determinant to assess potential future exposure.  I would argue that 

it can be effective in such cases where it can be demonstrated (using 

conservative transport assumptions) that the effect of the building 

on vapor transport is insignificant.  Modeling may therefore be an 

effective tool in deciding on the need for an Activity and Use 

Limitation (see GENERAL COMMENT 6)   

4.7.4 72, 73 Engineering 

Approach to 

Address Future 

Buildings 

The Category B disposal sites with groundwater concentrations less 

than 10 times the GW-2 standards (“Elevated Levels”) should include 

the installation of a vapor barrier and active SSD system for future 

construction.  This is an onerous recommendation as dissolved-

phase petroleum hydrocarbon sites will not pose a risk for vapor 

intrusion regardless of the surface boundary condition (i.e., presence 

or absence of a building foundation) provided the foundation will not 

come in contact with groundwater (see Davis, 2006, 2009; API, 

2009). (see also GENERAL COMMENTS 1 and 3) 

Category C disposal sites with groundwater concentrations greater 

than 10 times the GW-2 standards should be sampled for VOCs in 

indoor air for a period of 2 years post construction to determine if 

vapor intrusion is occurring.  Again, this is an extremely onerous 

recommendation if the soil-gas profile shows the pathway is 

incomplete. Again, conservative modeling could also provide an 

additional line of evidence in such cases. (see GENERAL COMMENTS 

1 and 3) 
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