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PREFACE

In February 2005 the New York State Department of Health (NYSDOH) released the draft
Guidance for Evaluating Soil Vapor Intrusion in the State of New York for public comment.
The comment period ended in May 2005. Over 800 comments were received from 33
commenters, including 11 consultants, 2 community groups, 2 private citizens, 7 industry
representatives, 6 government groups, and 5 environmental organizations (including non-
profit), watchdog groups, and coalitions.

All comments were compiled by topic and reviewed. For the sake of brevity, individual
comments were paraphrased where appropriate and similar comments were combined into
single comments. Responses to each paraphrased comment and individual comment were
prepared by the NYSDOH in consultation with the New York State Department of
Environmental Conservation (NYSDEC) — collectively referred to as "the State" throughout
this document.

This document contains the comments received (paraphrased or original) and the responses
prepared. A brief discussion of the key issues raised by the commenters is first provided in
an Executive Summary. The comments and responses are then presented by topic (as
shown in the Table of Contents) in seven parts, which generally parallel sections of the
guidance:

Part A — General Comments;

Part B — Guidance Section 1: Introduction;

Part C — Guidance Section 2: Investigation;

Part D — Guidance Section 3: Data Evaluation;

Part E — Guidance Section 4: Soil Vapor Intrusion Mitigation;
Part F — Guidance Section 5: Community Outreach; and

Part G — General Reactions to the Guidance.

Many of the comments have notes in their titles, such as "(paraphrased, # commenters, #
comments)."” These notes include any or all of the following information: whether the
comment has been paraphrased from the original submission, how many commenters
submitted the comment, and how many comments were submitted. In some cases, the
number of commenters exceeds the number of comments. This is indicative of multiple
parties submitting an identical comment. In other cases, the number of comments exceeds
the number of commenters. This is indicative of one or more commenters submitting
multiple comments on the same subject. If the note does not indicate the comment has
been paraphrased, then the comment represents the original submission. Similarly, if the
title has no note, then the comment represents the original submission (verbatim) by one
commenter.

To assist commenters in identifying where their comments and responses are located in this
document, a reference table of commenters and applicable comments and responses is
provided in Appendix 1.

This document is a companion to the NYSDOH's Final Guidance for Evaluating Soil Vapor
Intrusion in the State of New York (October 2006). The final guidance reflects revisions
made in response to the comments received. Where applicable, revisions to the guidance
are noted in the responses contained herein.
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EXECUTIVE SUMMARY

This Executive Summary highlights key issues and concerns raised by the commenters.
More detailed discussions of these issues are included in the remainder of the document,
which contains all of the comments received (paraphrased or original) and the responses
prepared.

RULE-MAKING [Part A.2]

The NYSDOH received approximately five comments claiming the guidance is a rule or
regulation, and not guidance, because various provisions of the document are non-
discretionary, mandatory compliance requirements.

The guidance is not a regulation, rule or requirement. The guidance describes the
methodology by which the State (i.e., the New York State Departments of
Environmental Conservation and Health) addresses soil vapor intrusion at a site. It
reflects our experience in conducting soil vapor intrusion investigations and presents a
reasonable and practical approach to identifying and addressing current and potential
human exposures to contaminated subsurface vapors associated with known or
suspected volatile chemical contamination (in terms of environmental contamination
only). The approach presented is analogous to the approach taken when investigating
contamination in other environmental media (e.g., groundwater, soil, etc.) and
addressing corresponding exposure concerns.

One of the reasons why the guidance was prepared was to promote consistency in
addressing the issue of soil vapor intrusion. While approaches for meeting the
objectives discussed in the guidance may vary, the objectives themselves remain
consistent from site to site. The document has been revised throughout to reflect that
the guidance is providing recommendations, not requirements. Text has been
eliminated that might create a contrary impression.

NYSDOH's AUTHORITY [Parts A.1, A.5 and A.8]

More than 20 comments were received claiming that the guidance appears to overstep the
NYSDOH's jurisdictional bounds and conflicts with the NYSDEC's proposed policy on soil
vapor intrusion. Commenters believe the development of guidance on the method of
sampling environmental media, the number of samples taken, the frequency of monitoring,
and decisions on remedial measures for vapor intrusion pathways is within NYSDEC's
purview, not the NYSDOH's.

The NYSDOH, in cooperation with NYSDEC, is responsible for assessing potential
human exposure pathways at contaminated sites. The guidance provides
recommendations on how to investigate and address a specific exposure pathway (soil
vapor intrusion) that may exist at a site. As discussed in the NYSDEC's Program Policy
DER-13: Strategy for Prioritizing Vapor Intrusion Evaluations at Remedial Sites in New
York [NYSDEC 2006], this pathway will be evaluated at all completed, current and
future sites in New York State. The NYSDOH's guidance complements the NYSDEC's
policy by providing recommendations on how to evaluate soil vapor intrusion. The
guidance was drafted in consultation with the NYSDEC and should not be interpreted
as the NYSDOH operating separately from the NYSDEC. The combined goal of the
policy and guidance documents is to conduct soil vapor intrusion evaluations as
efficiently and effectively as possible at all remedial sites in New York.
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NYSDOH's OVERALL APPROACH [Parts A.8 and A.9]

Over 40 comments were received from approximately half of the commenters noting that
the approach to evaluating soil vapor intrusion in the guidance differs from those developed
by other state and federal agencies. Numerous comments encouraged the NYSDOH to
adopt an approach more analogous to those of others — one that includes screening levels
in environmental media, distance criteria, modeling results alone, default attenuation
factors, a tiered approach, a weight-of-evidence approach, etc.

The State believes that the guidance provides a reasonable and practical approach to
evaluating soil vapor intrusion that is

e analogous to the approach taken when investigating contamination in other
environmental media (e.g., groundwater, soil, etc.) and addressing
corresponding exposure concerns, and

e supported by data collected during soil vapor intrusion investigations throughout
New York State to date.

The guidance is intended to provide recommendations on how to investigate and
address exposures related to soil vapor intrusion. As discussed in Section 1.8 of the
guidance, the investigation, evaluation, mitigation and remediation of soil vapor and
soil vapor intrusion are evolving disciplines. The guidance provides as detailed
recommendations as possible given the current state of knowledge and our experience
to date. To make the guidance more prescriptive would not allow for the flexibility
needed in investigating and addressing this complex exposure pathway and may not
be appropriate for all sites.

The overall approach presented in the guidance remains the same as that in the public
comment draft. However, if the results of future investigations indicate that
recommendations currently presented in the guidance (or the bases for those
recommendations) are inappropriate or are unnecessarily vague, then the guidance
will be revised or amended accordingly.

EXPOSURES IN NON-RESIDENTIAL SETTINGS [Part A.3]

Approximately 20 complex legal and policy comments were received regarding the approach
taken to address soil vapor intrusion in non-residential buildings, particularly those in
occupational settings. The commenters believe the Occupational Safety and Health
Administration (OSHA) standards are the applicable standards for addressing workplace
exposures regardless of the source of the volatile chemicals found in workplace air. The
commenters recommended that, consistent with EPA's guidance and the approach taken by
several other states, the NYSDOH guidance should only apply to potential exposures not
regulated under OSHA.

The NYSDOH's document provides guidance on identifying and addressing current and
potential involuntary human exposures to contaminated subsurface vapors associated

with known or suspected volatile chemical contamination. It does not constitute a rule
or regulation.

One of the areas of the EPA's draft guidance that generated much comment from
states, industry, and other federal authorities, was the guidance's applicability to
workplace settings. The EPA will be addressing this issue in their revised guidance.
Contrary to the comment regarding the use of OSHA standards by other states, we
have found that the soil vapor intrusion guidance of other states such as Alaska, 2005;
California, 2004; Colorado, 2004; New Hampshire, 2005; New Jersey, 2005; and
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Ohio, 2005, generally defer to OSHA standards only when the chemical(s) in soil vapor
are routinely used as part of regular operations in the building.

NYSDOH's GUIDELINE FOR TRICHLOROETHENE (TCE) IN AIR [Part A.4]

The NYSDOH received approximately 5 comments regarding the guideline established by the
NYSDOH for TCE in air (5 micrograms per cubic meter).

Comments pertaining to the derivation of the guideline for TCE in air are outside the
scope of the guidance document. In August 2005, the NYSDOH issued a 300-page
draft report entitled Trichloroethene (TCE) Air Criteria Document. We convened a Peer
Review Panel of national experts selected from nominations solicited from interested
parties. The Panel reviewed the report and requested that we consider

 a number of technical comments related to some health endpoints,
« childhood vulnerabilities to a greater extent, and
e adding more detail about the selection of the guideline.

The Peer Review Panel comments along with others that we received and our
responses are in the final TCE guideline document [NYSDOH 2006b].

SOIL VAPOR/INDOOR AIR MATRICES

The following revisions were made to the Soil Vapor/Indoor Air Matrices in Section 3.4 of
the guidance based on comments received on the NYSDOH's draft report entitled
Trichloroethene (TCE) Air Criteria Document (NYSDOH 2005):

e Matrix 1: changed the boundary between the indoor air concentration ranges in
Columns 2 and 3 from 2.5 to 1 mcg/m? and added "Monitor/Mitigate" as a
recommended action in Box 10; and

e Matrix 2: added Monitor/Mitigate action to Box 6.

For additional information, please see the memorandum from N. Kim to R. Tramontano
dated October 12, 2006, provided in Appendix 2.

ACTION LEVELS FOR MITIGATION [Parts D.11 and D.12]

Approximately 10 comments were received expressing concern that variable air quality
action levels have been permitted on a site-by-site basis. Commenters requested that the
decision matrices be created as conservatively as possible with the best interest of the
residents in mind. They also requested that the NYSDOH protect all of the State's residents
equally by demanding remediation at consistent and conservative air quality action levels.
Specifically, several commenters recommended that homes with TCE detected in the indoor
air or sub-slab vapor be mitigated.

The decision to install sub-slab depressurization systems at structures where TCE is
detected is made on a site-specific basis with many factors considered. The NYSDOH
has developed two decision matrices that are general risk management tools used to
guide decisions on appropriate actions to address exposures related to soil vapor
intrusion in the context of a particular site. In other words, they are not intended to
be prescriptive or to mandate universal decisions without accounting for the multitude
of site-specific and building-specific considerations. The matrices provide indoor air
and sub-slab vapor concentration ranges for four volatile chemicals (TCE,
tetrachloroethene, 1,1,1-trichloroethane and carbon tetrachloride) and corresponding
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recommendations for action, from a human health perspective. The actions are both
protective of human health and appropriate to addressing current and potential
exposures related to soil vapor intrusion. As discussed in Note 1 of the matrices,
actions more protective of public health than those specified within the matrix may be
proposed at any time. Such approaches are usually undertaken for reasons other than
public health (e.g., seeking community acceptance, reducing excessive costs, etc.).

As a result, actions may vary from site to site in their degree of protectiveness.
Nevertheless, the protection of human health serves as the foundation of all actions
taken at sites, and this foundation is reflected in both the guidance and the decision
matrices.

NEW YORK STATE BROWNFIELD CLEANUP PROGRAM (BCP) [Part A.6]

Two comments were received claiming the guidance undercuts the purpose and intent of the
Brownfield Cleanup Act. The NYSDOH also received approximately 10 comments expressing
concerns that the requirements of the soil vapor intrusion guidance will discourage parties
to voluntarily clean-up brownfield sites. Reluctance may be due to uncertainty in the level
and the length of remedial activities that may be required or an inability to get financing to
remediate and develop the site. In addition, there may be lingering concerns about liability
issues, such as in locations of area-wide groundwater contamination.

The purpose and intent of the "Brownfield Cleanup Program" is to encourage cleanup
and redevelopment of brownfield sites using remedies that are fully protective of public
health and the environment. The guidance provides an approach that will accomplish
these goals at brownfields. Specifically, the guidance will help ensure that responsible
parties seeking to investigate and remediate brownfield soil contamination will
consider important site-specific factors such as the toxic potential of the
contaminant(s) present, the extent of contamination, preferential pathways,
subsurface hydrology, soil properties, existing structures, and anticipated future use.

The guidance allows for flexibility in site redevelopment and should not preclude
satisfactory redevelopment of sites. In many cases, mitigation systems have been
installed on new or existing buildings as preventative measures to address concerns
about soil vapor intrusion and radon. This may be prudent in areas of wide-spread
groundwater contamination. While areas of site-wide groundwater contamination of
an unknown source may present redevelopment difficulties, the State will be
responsible for addressing or identifying the responsible party to address sources of
contaminants not attributable to the site itself. To the extent that site data and site
conditions demonstrate that soil vapor intrusion is not occurring and that the potential
for soil vapor intrusion to occur is not likely, the soil vapor intrusion investigation
would be considered complete. If a soil vapor intrusion investigation is needed but it
is not the responsibility of the participant in a specific environmental remediation
progam, then the NYSDEC and NYSDOH will make sure appropriate actions are taken
to complete the investigation and remediation, as well as to address exposures. This
would include identifying any additional responsible parties and enrolling them into an
appropriate remedial program.

RESPONSIBILITY FOR MITIGATION [Part A.11]

The NYSDOH received approximately 15 comments expressing concerns that the guidance
may impose mitigation and remedial obligations on a party where the indoor air impacts do
not result from soil or groundwater contamination or from subsurface sources alone.
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To the extent that site data and site conditions demonstrate that soil vapor intrusion is
not occurring and that the potential for soil vapor intrusion to occur is not likely, the
vapor intrusion investigation would be considered complete. In general, if indoor
exposures represent a concern due to indoor sources, then the State will provide
guidance to the property owner and/or tenant on ways to reduce their exposure. If
indoor exposures represent a concern due to outdoor sources, then the NYSDEC will
decide who is responsible for further investigation and any necessary remediation.
Depending upon the outdoor source, this responsibility may or may not fall upon the
party conducting the soil vapor intrusion investigation.

PETROLEUM HYDROCARBON SITES [Part A.10]

Approximately 8 comments were received where commenters recommended that special
considerations (e.g., biodegradation, screening levels, default attenuation factors, etc,) for
petroleum hydrocarbon sites be incorporated into the guidance or that a separate guidance
document be prepared.

To date, the assessment of petroleum hydrocarbon sites has been based on soil vapor
sampling results, indoor air results, model predictions, or some combination thereof.
The information currently available does not support the use of soil vapor or
groundwater screening values or of default factors for attenuation, dilution or
degradation to presumptively rule out sub-slab vapor or indoor air sampling.
Specifically, field data demonstrating the following are scarce:

< the relationship between the results of sampling outside of buildings (soil
vapor) and within buildings (sub-slab vapor and indoor air),

e the relationship between sub-slab vapor and indoor air concentrations, and
« the effect of biodegradation on sub-slab vapor concentrations.

The guidance is intended to provide an approach for investigating and addressing the
potential for soil vapor intrusion at sites with volatile chemical contamination,
regardless of the nature of the contamination. If field data across the state
demonstrate the validity of the considerations presented by the commenters, the State
will update or amend the guidance accordingly.

SAMPLING BUILDINGS DURING THE HEATING SEASON [Part C.5]

Approximately half of the commenters submitted over 40 comments disagreeing with the
emphasis placed on sampling buildings in the heating season. Commenters offered many
reasons for allowing sampling at different times of the year or throughout the year,
including the following: the heating season may not represent a worst case scenario for all
buildings (e.g., buildings with complex heating, ventilation and air-conditioning systems)
and indoor air concentrations are not expected to vary during the year.

The State agrees that all available information about a site and potentially affected
buildings (including operation of heating, ventilation and air-conditioning systems)
should be considered in planning and timing an investigation. The guidance has been
revised to clarify that a soil vapor intrusion investigation should be performed when
the likelihood of vapor intrusion to occur is considered to be the greatest (i.e., worst-
case conditions).

The NYSDEC and NYSDOH intend to collect samples at several sites across the state
over the course of a year to improve our understanding of how subsurface vapor
concentrations and corresponding indoor air concentrations may or may not fluctuate
with seasonal changes. If the results indicate that recommendations currently

Page 5



RESPONSE TO COMMENTS NYSDOH CEH BEEI Soil Vapor Intrusion Guidance

presented in the guidance (or the bases for those recommendations) are
inappropriate, then the guidance will be revised or amended accordingly.

PURPOSE OF SOIL VAPOR SAMPLING [Part C.3]

Approximately 8 comments were received where commenters requested clarification on the
utility of soil vapor data and recommended that the guidance be revised to include the use
of soil vapor data to rule out the need for structure sampling.

Soil vapor samples are collected to characterize the nature and extent of
contamination in this environmental medium. The results can be useful tools for
guiding the selection of structures to perform sampling (sub-slab vapor, indoor air,
outdoor air). Soil vapor data are typically not sufficient as a single determinant for
considering an investigation complete because, in our experience to date, soil vapor
(alone and in conjunction with modeling) has not been shown to be a reliable tool for
predicting concentrations immediately beneath a building's slab or in the indoor air.
However, to the extent that existing site data are sufficient to meet the investigation
objectives outlined in Section 1.5 of the guidance, no further sampling may be
appropriate. These determinations are made on a site-specific basis.

METHODS OF MITIGATION [Part E.2]

The NYSDOH received over 10 comments stating that the mitigation methods required in
the guidance (e.g., sub-slab depressurization systems) are not always technically or
financially feasible and may not be the most appropriate means of control. Commenters
requested that other methods, such as passive ventilation systems and vapor barriers, also
be allowed.

Due to their effectiveness, energy-efficiency and ease in monitoring, the State strongly
recommends the installation of sub-slab depressurization systems to prevent vapor
intrusion and subsequent human exposures. However, the State acknowledges
throughout Section 4.0 of the guidance, that the installation of a sub-slab
depressurization system may not be feasible or practical in all circumstances.
Alternative mitigation methods, including modification of heating, ventilation and air-
conditioning systems, sealing, room pressurization, or vapor barriers, may be
considered if the effectiveness of the mitigation method can be documented and
maintained for as long as the potential for soil vapor intrusion exists at the structure
and if they are installed and maintained in accordance with the United States
Environmental Protection Agency's radon guidance (where applicable). All proposed
mitigation technologies will be reviewed on a case-by-case, site-by-site basis.
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PART A
GENERAL COMMENTS

A.1 TOPIC: New York State Department of Health's (NYSDOH's) authority to issue
guidance

Comment A.1.1 (paraphrased, 2 commenters, 7 comments):

The NYSDOH's guidance does not identify the statutory authority on which it is based, or
explain how it implements a statutory scheme. The NYSDOH lacks the statutory authority
to implement guidance concerning environmental cleanup.

Response A.1.1:

The NYSDOH has substantial authority to issue guidance for evaluating soil vapor
intrusion. The sources of this authority are provisions of the Public Health Law (e.g.
Sections 206(1)(a), 206(1)(d), 201(1)(n), 1300(1), 1389-b(1)(a), 1389-b(2), 1389-
b(3)), the Environmental Conservation Law (e.g. Sections 27-1305(2)(b), 27-1415(4),
27-1415(7)(c), 27-1415(9)) and the Navigation Law (e.g. Sections 177-a(4) and (5)),
which empower the NYSDOH to respond to conditions, including soil vapor intrusion,
that may adversely affect public health. The statutory authority empowers the
NYSDOH to assess and address threats to the public health, nuisances, inactive
hazardous waste disposal sites, brownfield sites and petroleum discharges. The
NYSDOH regularly investigates, assesses and participates in the development of
response actions at sites where soil vapor intrusion has been identified. The
NYSDOH's authority to issue guidance for evaluating soil vapor intrusion is implicit in
this statutory authority. The guidance does not exceed the NYSDOH's authority or
impermissibly intrude upon the purview of the New York State Department of
Environmental Conservation (NYSDEC).

A.2 TOPIC: NYSDOH's guidance is a rule or regulation

Comment A.2.1 (paraphrased, 3 commenters, 5 comments):

The NYSDOH's guidance is a rule or regulation under the New York State Administrative
Procedure Act that is subject to the substantive and procedural requirements of that act.
The guidance sets a standard of conduct that is applicable in all circumstances. Many
provisions of the document are non-discretionary, mandatory compliance requirements.
The guidance is a rule because its use of the term "must" and other prescriptive
requirements demonstrate that it is a fixed general principle applied without regard to other
facts and circumstances.

Response A.2.1:

The February 2005 draft of the guidance does not constitute a rule or regulation
because it is not a "fixed, general principle to be applied by an administrative agency
without regard to other facts and circumstances...." [Reference: Roman Catholic
Diocese of Albany v. New York State Department of Health, 66 NY2d 948, 951
(1985)]. See, for example, the following:

e Section 1.5 — "[s]ince no two sites are exactly alike, the approach to evaluating
soil vapor intrusion is dependent upon site-specific conditions. ... each site
presents its own unique set of circumstances."”;

e Section 2 — "... no two sites are exactly alike. Site-specific and/or building-
specific conditions may warrant modifying the recommendations herein.";
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e Section 3.4.2(a) — "The [decision] matrices are generic. As such, it may be
appropriate to modify a recommended action to accommodate building-specific
conditions...and/or factors provided in Section 3.2 of the guidance...."

Nonetheless, the document has been revised throughout to clarify that the guidance is
not a rule, and to eliminate text that might create a contrary impression.
A.3 TOPIC: Occupational Safety and Health Administration (OSHA) regulation

Comment A.3.1 (paraphrased, 3 commenters, 9 comments):

The NYSDOH's guidance is attempting to regulate workplace health and safety by requiring
investigation and remediation of workplace environments.

Response A.3.1:

The guidance is not a regulation, rule or requirement [see Comment A.2.1] and does
not require investigation and remediation of workplace environments. As discussed in
Comment A.3.2, the guidance provides a reasonable and practical approach for
addressing involuntary exposures and health risks associated with soil vapor intrusion.
[See also Comments D.5.3 and D.12.8.]

Comment A.3.2 (paraphrased, 9 commenters, 22 comments):

Complex legal and policy comments were received regarding the approach taken to address
soil vapor intrusion in non-residential buildings, particularly those in occupational settings.
These commenters believe OSHA standards are the applicable standards for addressing
workplace exposures regardless of the source of the volatile organic compounds (VOCs)
found in workplace air. In light of OSHA preemption, the commenters believe that,
consistent with the United States Environmental Protection Agency (EPA) and the approach
taken by several other states, the NYSDOH guidance should only apply to potential
exposures not regulated under OSHA.

Response A.3.2:

The document provides guidance on identifying and addressing current and potential
involuntary human exposures to contaminated subsurface vapors associated with
known or suspected volatile chemical contamination. It does not constitute a rule or
regulation.

One of the areas of the EPA's draft guidance that generated much comment from
states, industry, and other federal authorities, was the guidance's applicability to
workplace settings. The EPA will be addressing this issue in their revised guidance.
Contrary to the comment regarding the use of OSHA standards by other states, we
have found that the soil vapor intrusion guidance of other states such as Alaska, 2005;
California, 2004; Colorado, 2004; New Hampshire, 2005; New Jersey, 2005; and
Ohio, 2005, generally defer to OSHA standards only when the chemical(s) in soil vapor
are routinely used as part of regular operations in the building. [See also Comments
A.3.1, D.5.3 and D.12.8.]
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A.4 TOPIC: NYSDOH's guideline for trichloroethene (TCE) in air
Additional comments and responses on the application of the TCE air guideline when
evaluating soil vapor intrusion are provided in Part D of this document.

Comment A.4.1 (paraphrased, 1 commenter, 1 comment):

The NYSDOH should revise the guideline to reflect the most protective assumptions about
toxicity and exposure supported by science.

Response A.4.1:

Comments pertaining to the derivation of the guideline for TCE in air are outside the
scope of the guidance document. In August 2005, the NYSDOH issued a 300-page
draft report entitled Trichloroethene (TCE) Air Criteria Document. We convened a Peer
Review Panel of national experts selected from nominations solicited from interested
parties. The Panel reviewed the report and requested that we consider

e a number of technical comments related to some health endpoints,
e childhood vulnerabilities to a greater extent, and
e adding more detail about the selection of the guideline.

The Peer Review Panel comments along with others that we received and our
responses are in the final TCE criteria document [NYSDOH 2006b].

Comment A.4.2 (paraphrased, 1 commenter, 1 comment):

The air guideline value for TCE should be changed to correspond to an excess cancer risk of
one-in-one million, which is the target risk level for site remediation established under the
new Brownfield Cleanup Program (BCP) statute and the required risk level for the
development of soil cleanup objectives under the same statute.

Response A.4.2:

The guideline for TCE in air is not a remediation standard. Rather, it is tool to help
make decisions about exposures. Our fact sheet Trichloroethene (TCE) in Indoor and
Outdoor Air (included in Appendix H of the guidance) describes how the guideline
should be used. We emphasize that the guideline is a risk management tool for
anyone to use in any situation. The fact sheet states, "The purpose of the guideline is
to help guide decisions about the nature of the efforts to reduce TCE exposure.
Reasonable and practical actions should be taken to reduce TCE exposure when indoor
air levels are above background, even when they are below the guideline of 5 mcg/m?.
The urgency to take actions increases as indoor air levels increase, especially when
they are above the guideline. In all cases, the specific corrective actions to be taken
depend on a case-by-case evaluation of the situation. The goal of the recommended
actions is to reduce TCE levels in indoor air to as close to background as practical."

The guideline is based on criteria derived using risk assessment methods that are
more likely to overestimate than underestimate health risks. This is especially true for
exposures that occur for less than a lifetime. The risks estimated at the guideline are
based on the assumption that people are continuously exposed to TCE in air all day,
every day for as long as a lifetime, which is rarely the case. Most people, if exposed,
are more likely to be exposed for only part of the day and part of their lifetime.

At soil vapor intrusion sites, the TCE guideline is used as an action level for shorter
term or intermittent exposures. Doing so is warranted given the high level of concern
in communities around the state and our responsibility to weigh uncertainties when we
seek to protect public health. We cannot emphasize more emphatically that our TCE
guideline is not a threshold below which no action is taken. This is exemplified in the
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decision matrix for TCE (Soil Vapor/Indoor Air Matrix 1 in the guidance), which
provides for response at levels of TCE in indoor air that are less than 0.25 mcg/m?®, a
level that is in the risk range of one-in-one million for developing cancer over a lifetime
of exposure.

Comment A.4.3 (paraphrased, 1 commenter, 1 comment):

We do not feel the scientific evidence justifies the regulation of TCE at the low level of 5
mcg/m?3, which is barely detectable by current methods, especially given in the context of
other uncertainties associated with the soil vapor intrusion pathway.

Response A.4.3:

The scientific evidence supporting the TCE guideline (it is not a standard or regulation)
is addressed and documented in the report Trichloroethene (TCE) Air Criteria
Document (NYSDOH 2006b), which was recently finalized following peer review by a
panel of scientific experts selected from nominations solicited from interested parties.
Contrary to the commenters assertion, the level of 5 mcg/m?® is detectable by current
methods. New York State Law requires laboratories analyzing environmental samples
from New York State to have current Environmental Laboratory Approval Program
(ELAP) certification for the appropriate analyte/matrix combinations. At present,
samples are analyzed by methods that can achieve minimum reporting limits to allow
for comparison to background levels (e.g., for halogenated volatile organic chemicals,
including TCE, this value is typically 1 mcg/m?® or less) and levels presented in the
decision matrices (as low as 0.25 mcg/m? for TCE). Thus, laboratories certified by NYS
should be capable of detecting TCE in air and measuring it reliably at the appropriate
reporting limit.

Comment A.4.4 (paraphrased, 1 commenter, 1 comment):

A guideline of 5 mcg/m? for TCE in air seems quite low, especially since background ranges
up to 4.5 mcg/m?>. We urge the NYSDOH to assemble background levels of volatile
chemicals in urban settings before it proceeds with its 5 mcg/m® TCE guidance.
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Response A.4.4:

Several studies have been conducted, both nationally and in the State of New York, to
determine indoor and outdoor air background levels of volatile chemicals in a variety of
settings (e.qg., residential and commercial buildings). The primary databases used
when evaluating indoor and outdoor air data are summarized in Section 3.2.4 and
Appendix C of the guidance. Both of the EPA studies summarized in Appendix C
include data from urban settings. In addition, a study recently published by the Health
Effects Institute (HEI), Relationships of Indoor, Outdoor, and Personal Air (RIOPA).
Part I. Collection Methods and Descriptive Analyses. November 2005, which includes
data from Los Angeles, CA, Houston, TX, and Elizabeth, NJ, has been added to the
guidance (Section 3.2.4 and Appendix C). Additional studies of background levels of
TCE and other chemicals will be considered as they become available.

Overall, these data show that although background indoor air TCE levels have
exceeded 5 mcg/m? in a small number of cases, they generally do not exceed 1
mcg/m? with a high proportion (34 to 81%) of sites sampled having no detectable
levels of TCE (i.e. TCE levels are <0.2 mcg/m®). Similarly, local, site-specific
background levels of TCE in outdoor air are generally below 1 mcg/m? but have been
higher in a small number of cases. Determination of local, site-specific TCE levels in
outdoor air is recommended during investigations at soil vapor intrusion sites. Section
3 of the guidance describes how background levels in indoor and outdoor air should be
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considered during data evaluation and the development of recommendations for action
in soil vapor intrusion investigations. The TCE guideline of 5 mcg/m? is an action level
applied within the context of the soil vapor/indoor air matrix and in conjunction with
other site-specific information to guide remedial decisions. An overview of how
NYSDOH develops air guidelines is provided in Appendix D of the guidance document.
A discussion of how background was considered in the development of the TCE
guideline can be found in the report Trichloroethene (TCE) Air Criteria Document
(NYSDOH 2006b), which was recently revised to include more detail about selection of
the guideline, as recommended by peer review panel of national experts selected from
nominations submitted by interested parties.

Comment A.4.5 (paraphrased, 2 commenters, 2 comments):

We urge the NYSDOH to explain why its guideline for TCE is (5 mcg/m?) is 20 times lower
than that for PCE (100 mcg/m?), which we believe has an approximately equivalent toxicity.

Response A.4.5:

Derivation of the NYSDOH's guidelines for TCE and PCE was a two-step process. The
first step was a risk assessment, which provided a range of health-based criteria based
on consideration of non-cancer and cancer endpoints. The second step involved
derivation of a guideline for use in evaluating exposures, which considered the health-
based criteria as well as other factors.

In the first step, criteria based on non-cancer and cancer effects were derived from the
available scientific information on TCE and PCE using generally accepted standard risk
assessment methods (for PCE, see NYSDOH 1997a; for TCE, see NYSDOH 2006b).
Criteria based on non-cancer effects are estimates of air concentrations of TCE or PCE
expected to be without any appreciable risk of non-cancer health effects over a lifetime
of continuous exposure. The non-cancer criterion (10 mcg/m?) for TCE is about 10x
lower than the non-cancer criterion (100 mcg/m?®) for PCE. This difference might
reflect actual differences in toxicity, but it could also reflect differences in the nature of
the databases available at the time of criteria development. Criteria-based cancer
effects are estimates of air concentrations associated with specific levels of excess risk
after a lifetime of continuous exposure. Estimates of the concentrations of TCE and
PCE in air associated with and excess cancer risk of one-in-one million are similar,
about 1.5 mcg/m?® and 1 mcg/m?, respectively.

In the second step of air guideline derivation, other factors are considered such as
acceptable levels of risk, analytical techniques, background levels, data gaps, and
intended uses of the guidelines to support risk management decisions. This step
combines risk assessment and risk management principles. These considerations
resulted in a TCE guideline of 5 mcg/m?® and a PCE guideline of 100 mcg/m? (see
NYSDOH, 1997a,b,c; 2003, 2005, 2006b). The difference in the values does not
solely represent a difference in toxicity. Margins-of-exposure between each guideline
and air concentrations associated with non-cancer effects in animals or humans are
consistent with recommended procedures. Similarly, the estimated increased human
cancer risks associated with lifetime continuous exposure at each guideline are in the
risk range generally used by regulatory agencies when making decisions. In both
cases, the NYSDOH recommends that steps to reduce exposure should be considered
when levels are above background.
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Comment A.4.6 (paraphrased, 4 commenters, 3 comments):

It is important that the department has committed to a peer review of its guideline of 5
mcg/m? for TCE. Public review and comment on the guideline is needed and will help to
ensure that all relevant technical data have been considered. Toward this end, the peer
review committee being convened to review the NYSDOH's TCE guideline should be
balanced among scientists recommended by government, business, public health and
environmental organizations, and affected citizens.

Response A.4.6:

Comment noted. The peer review panel consisted of scientific experts selected from
nominations solicited from interested parties.

A.5 TOPIC: Enforcement, regulating agency and regulations

Comment A.5.1 (paraphrased, 2 commenters, 2 comments):

The guidance appears to be inconsistent with the existing regulatory scheme for remedy
selection at an inactive hazardous waste site.

Response A.5.1:

The existing regulatory scheme identifies several criteria that are considered during
the remedy selection process at an inactive hazardous waste site. One of these
criteria is the protection of human health and the environment, which involves
identifying and addressing potential routes of human exposure associated with the
environmental contamination. The guidance is consistent with the regulatory scheme
in that it provides recommendations on how to investigate and address a specific
exposure pathway (soil vapor intrusion) that may exist at a site. While the guidance
recommends that the environmental contamination itself (i.e., subsurface vapors) be
remediated (either directly or indirectly) and identifies factors that should be
considered when selecting a remedy, it does not indicate specific methods that must
be used to remediate a site nor does it modify the existing regulatory scheme for
remedy selection.

Comment A.5.2 (paraphrased, 1 commenters, 1 comment):

Because the guidance appears to be inconsistent with the existing regulatory scheme for
remedy selection under Environmental Conservation Law Article 27, Title 13, as well as 6
NYCRR Part 375, it cannot be justified as an implementation of the inactive hazardous waste
disposal site program.

Response A.5.2:

The guidance is not inconsistent with the existing regulatory scheme as it provides
general recommendations on how to investigate and address a specific exposure
pathway (soil vapor intrusion) that may exist at a site. [See also Comment A.5.1.]

Comment A.5.3 (paraphrased, 1 commenter, 1 comment):

We urge the NYSDOH to revise its soil vapor intrusion guidance to clarify what regulatory
program the NYSDOH intends to implement to carry it out. Is the NYSDOH prepared to
administer a regulatory program for soil vapor outside of the NYSDEC's current remedial
programs, where the NYSDEC refers to the NYSDOH soil vapor issues arising in the BCP,
Voluntary Cleanup Program (VCP), State Superfund program, and Environmental
Restoration Program (ERP)? Does the NYSDOH intend to regulate soil vapor at projects that
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are outside the NYSDEC's remedial programs? Does the NYSDOH intend to regulate soil
vapor intrusion at existing structures such as homes, businesses, and schools that are
located over areas with existing groundwater contamination? If not, revised guidance might
instruct such property owners, who are outside of the NYSDOH's soil vapor regulatory
program, on how they might proceed. Perhaps the NYSDOH should work with lenders to
encourage financial institutions to require that a soil vapor test be conducted as a
prerequisite to closing.

Response A.5.3:

The NYSDOH does not intend to regulate soil vapor intrusion. The guidance is not a
regulation, rule or requirement [see Comment A.2.1].

As discussed in the NYSDEC's Program Policy DER-13: Strategy for Prioritizing Vapor
Intrusion Evaluations at Remedial Sites in New York [NYSDEC 2006], soil vapor
intrusion will be evaluated at all completed, current and future sites in the state's
environmental remediation programs. Generally, evaluation of the pathway will be
included in the program's overall requirements to investigate and remediate
environmental contamination at a site. The NYSDOH's guidance complements the
NYSDEC's policy by providing recommendations on how to evaluate soil vapor
intrusion. The combined goal of the policy and guidance documents is to conduct soil
vapor intrusion evaluations as efficiently and effectively as possible at all remedial
sites in New York. However, the guidance should be considered anywhere soil vapor
intrusion is evaluated in the State of New York, whether the evaluation is undertaken
voluntarily by a corporation, a municipality, or private citizen, or whether it is
performed under one of the state's environmental remediation programs. Section 1.7
of the guidance has been revised to reflect this recommendation.

Comment A.5.4 (paraphrased, 1 commenter, 6 comments):

Statements in the guidance that pathways "must be investigated" if there is an existing or
likely subsurface source of volatile chemicals, or if groundwater or subsurface soil contain
volatile chemicals in excess of standard or guidance criteria, and that purport to require
sub-slab vapor and indoor air testing for all buildings above or adjacent to known or
suspected areas of subsurface contamination, address remedial investigation decisions best
left to, and required by law to be left to, the NYSDEC. The "requirement” that samples be
tested for a "wide range of volatile chemicals," rather than the volatile chemicals of concern
at a particular site, is a sign that the guidance inappropriately seeks to divest NYSDEC of
remedial decision-making. The NYSDOH should defer to the NYSDEC on the technical issues
involved with sampling to address the soil vapor intrusion to indoor air pathway. It is not
appropriate for the NYSDOH to mandate testing where the NYSDEC does not.

Response A.5.4:

The intent of the guidance is to provide recommendations on how to investigate and
address exposures related to soil vapor intrusion, not to mandate actions like those
described in the comment. To clarify this intent, the document has been revised
throughout to reflect that the guidance is not a rule, and text has been eliminated that
might create a contrary impression.

The guidance was drafted in consultation with the NYSDEC and should not be
interpreted as the NYSDOH operating separately from the NYSDEC. The NYSDEC and
NYSDOH work cooperatively as "the State" to develop an investigation and
remediation process for sites on an individual basis that is protective of human health
and the environment. Toward this end, the State recommends investigation as
necessary to ensure sufficient information exists to determine the validity of decisions
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made regarding public health. Like the investigation of other environmental media,
subsurface vapor investigations will continue to be a cooperative effort between the
NYSDEC, NYSDOH, EPA and, in some cases, other applicable parties.

Comment A.5.5 (paraphrased, 1 commenter, 4 comments):

The NYSDOH's jurisdiction extends only to assessing "serious health problems" resulting
from a particular site. Investigations of inactive hazardous waste sites should be deferred
to the NYSDEC, unless and until a "serious health problem" or "dangerous condition” is
demonstrated.

Response A.5.5:

The NYSDEC and NYSDOH work cooperatively as "the State" to develop an
investigation and remediation process for sites on an individual basis that is protective
of human health and the environment. Toward this end, the State recommends
investigation as necessary to ensure sufficient information exists to determine the
validity of decisions made regarding public health. Like the investigation of other
environmental media, subsurface vapor investigations will continue to be a cooperative
effort between the NYSDEC, NYSDOH, EPA and, in some cases, other applicable
parties.

Comment A.5.6 (paraphrased, 1 commenter, 1 comment):

The NYSDOH's role should focus on those sites where indoor air quality data indicate that a
serious health problem or condition dangerous to life or health results from the site.

Response A.5.6:

The NYSDOH and NYSDEC work cooperatively in the investigation and remediation of
sites in New York State. During this process, the NYSDOH is responsible for making
sure both current and potential human exposures associated with the environmental
contamination (e.g., contaminated soil, groundwater, soil vapor, sediments, etc.) are
identified and addressed. Placing the focus of a soil vapor intrusion evaluation on
indoor air quality data alone, as suggested in the comment, does not allow for an
evaluation of the potential for future exposures.

Comment A.5.7 (paraphrased, 1 commenter, 1 comment):

Section 4: Soil Vapor Intrusion Mitigation — The guidance indicates that significant testing,
design, operation and maintenance as well as public participation are all required, yet does
not address which agency (NYSDEC or NYSDOH) will manage and run the program. How is
all of the reporting supposed to be carried out in accordance with the guidance and
who/what agency will give appropriate signoffs where mitigation is not required or when it is
completed?

Response A.5.7:

The intent of Sections 4 and 5 of the guidance is to provide recommendations on how
to address exposures related to soil vapor intrusion and how to keep the community
informed, not to mandate actions as those described in the comment. To clarify this
intent, the document has been revised to reflect that the guidance is not a rule, and
text has been eliminated that might create a contrary impression.

Generally, the process for implementing and managing mitigation actions is analogous
to that employed for other interim remedial measures. The extent of the testing,
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outreach, operation and maintenance, etc. will vary and should be determined on a
site-specific basis. The proposed activities are presented in applicable site-specific
work plans, such as an interim remedial measure work plan, a site management plan
(formerly referred to as an operation, maintenance and monitoring plan), or a citizen
participation plan. These plans are submitted to the NYSDEC and the NYSDOH, who
work cooperatively in reviewing and approving such plans. Activities are subsequently
carried out in accordance with approved work plans. Completed actions are usually
summarized in reports. Once again, the NYSDEC and NYSDOH work cooperatively in
reviewing and approving such reports. In general, final sign-offs are issued by the
regulating agency, the NYSDEC, in consultation with the NYSDOH.

Comment A.5.8:

Does the state expect that the City of New York will enforce soil vapor guidance at all sites
within its borders? The City presently does not regulate sites outside environmental review
or designation processes, and much of this review is for pre-development activities.

Response A.5.8:

The NYSDEC and NYSDEC do not expect that local government will "enforce" this
guidance. The Agencies intend to use the guidance in the evaluation of vapor intrusion
at every site in which they are involved, and recommend that the guidance be
considered anywhere soil vapor intrusion is evaluated in the State of New York.

Comment A.5.9 (paraphrased, 1 commenter, 1 comment):

Given the complex nature and potential impacts represented by soil vapor intrusion, we
believe that it is important for the Agencies to promulgate regulations for the monitoring,
measurement and mitigation of contaminated subsurface vapors and to discontinue their
past and current practice of managing vapor intrusion in the State of New York through
guidance documents and policies.

Response A.5.9:

The evaluation of the vapor intrusion pathway is an emerging science. The NYSDEC's
Program Policy DER-13: Strategy for Prioritizing Vapor Intrusion Evaluations at
Remedial Sites in New York [NYSDEC 2006] and the NYSDOH's guidance provide the
necessary framework for evaluating soil vapor intrusion at remedial sites across New
York. At this time, the Agencies do not intend to promulgate regulations for the
monitoring, measurement and mitigation of contaminated soil vapor but will, as
appropriate, make any soil vapor intrusion mitigation or monitoring plans part of the
remediation plans for a site.

A.6 TOPIC: Guidance with respect to the New York State Brownfield Cleanup
Program (BCP)

Comment A.6.1 (paraphrased, 1 commenter, 2 comments):

Because Section 2.1 of the guidance states that investigation is required when the soil
cleanup standards are exceeded or when there is an existing subsurface source or likely
subsurface source of volatile chemicals, regardless of whether NYSDEC soil cleanup
standards are exceeded, the guidance undercuts the purpose and intent of the Brownfield
Cleanup Act.
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Response A.6.1:

The purpose and intent of the "Brownfield Cleanup Program" is to encourage cleanup
and redevelopment of brownfield sites using remedies that are fully protective of public
health and the environment. The guidance provides an approach that will accomplish
these goals at brownfields. Specifically, the guidance will help ensure that responsible
parties seeking to investigate and remediate brownfield soil contamination will
consider important site-specific factors such as the toxic potential of the
contaminant(s) present, the extent of contamination, preferential pathways,
subsurface hydrology, soil properties, existing structures, and anticipated future use.

Comment A.6.2 (paraphrased, 1 commenter, 1 comment):

The guidance states that action should be taken to reduce exposures when indoor air levels
are "above background,” even if those levels are below current guidance values (p. 33).
This position is contrary to the NYSDOH's approach to drinking water quality, and effectively
negates the approach taken by other air quality guidance documents published by the
NYSDEC, including DAR-1.

The guidance states that "the goal of the recommended [corrective] actions is to reduce
chemical levels in indoor air to as close to background as possible."” The objective of all
remedial programs was recently articulated by the Legislature in the Brownfield Cleanup Act
(BCA) as the attainment of levels of contaminants protective of human health. The fact that
this is not the objective of the guidance indicates that the NYSDOH is overreaching. We
recommend that the objective of the guidance be restated as the attainment of levels of
contaminants in indoor air that are protective of human health given the use to which the
building is put.

Response A.6.2:

The guidance is not inconsistent with our approach to other media (such as
contaminated groundwater or soil), where the reduction of exposure is a primary
objective. Therefore, the guidance has not been revised as suggested.

The reference that reasonable and practical action (not necessarily mitigation) should
be taken to reduce exposure to chemicals when indoor air levels are above background
(even when they are below the guideline) is intended to address exposures which may
be due to indoor and/or outdoor sources rather than soil vapor intrusion. The
guidance is not prescriptive on what actions need to be taken or by whom. In general,
if indoor exposures represent a concern due to indoor sources, then the State will
provide guidance to the property owner and/or tenant on ways to reduce their
exposure. If indoor exposures represent a concern due to outdoor sources, then the
NYSDEC will decide who is responsible for further investigation and any necessary
remediation. Depending upon the outdoor source, this responsibility may or may not
fall upon the party conducting the soil vapor intrusion investigation. Section 3 of the
guidance has been revised to clarify this point.

[See also Comment D.10.23 (applicability of DAR-1 air guidelines).]

Comment A.6.3 (paraphrased, 1 commenter, 1 comment):

How will the mitigation requirements (testing, design, operation and maintenance, and
public participation) set forth in this guidance be coordinated with the NYSDEC Brownfield
Cleanup Program?
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Response A.6.3:

Generally, the process for implementing and managing mitigation actions within the
BCP is analogous to that employed for other interim remedial measures. The extent of
the testing, outreach, operation and maintenance, etc. will vary and should be
determined on a site-specific basis. Activities appropriate for the site should be
included in site-specific work plans and reports submitted to the NYSDEC and NYSDOH
as part of the BCP. Such plans and reports may pertain to interim remedial measures,
operations, maintenance and monitoring, and citizen participation. [See also
Comment A.5.7.]

Comment A.6.4 (paraphrased, 1 commenter, 1 comment):

The passage of the New York State (NYS) Brownfields Law was a major step towards
addressing the uncertainty associated with the cleanup and redevelopment of brownfield
sites. We are concerned that the guidance will have the unintended consequence of
impeding brownfields redevelopment due to its ambiguity and lack of clarity, particularly at
sites where the profit margins are narrow. If the guidance can be tightened up so that
brownfield stakeholders are provided clear requirements that can be carried out efficiently,
the NYSDOH has an opportunity to protect the public from vapor intrusion and promote the
safe redevelopment of brownfield sites.

Response A.6.4:

The intent of the guidance is to provide recommendations on how to investigate and
address exposures related to soil vapor intrusion. As discussed in Section 1.8 of the
guidance, the investigation, evaluation, mitigation and remediation of soil vapor and
soil vapor intrusion are evolving disciplines. The guidance provides as detailed
recommendations as possible given the current state of knowledge and our
experience. To make the guidance more prescriptive would not allow for the flexibility
needed in investigating and addressing this complex exposure pathway and may not
be appropriate for all sites. The guidance has not been revised in response to this
comment. However, if the results of future investigations indicate that
recommendations currently presented in the guidance (or the bases for those
recommendations) are inappropriate or are unnecessarily vague, then the guidance
will be revised or amended accordingly.

Comment A.6.5:

In the context of the NYS Brownfield Cleanup Program, we have some concerns about how
the issue of off-site vapor migration might be dealt with when the BCP applicant is a
volunteer. On-site vapor intrusion can be dealt with easily with engineering controls.
However, in the absence of some threshold values that link soil vapor values with off-site
levels of vapor in buildings, the State of New York and the regulated community may be
confronting a challenge of immense proportions.

Response A.6.5:

Data collected to date from the investigation of sites in New York State do not support
the use of soil vapor results to predict or model indoor air concentrations reliably.
However, soil vapor results along with the results of sampling other environmental
media and the conceptual site model can be used to indicate whether soil vapor may
be migrating off-site and representing an off-site exposure concern. In accordance
with the BCP, the Volunteer should include this potential route of exposure in the
Qualitative Off-site Public Health Exposure Assessment for the site. As with other
environmental media, the NYSDEC (not the Volunteer), in consultation with the
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NYSDOH, would be responsible for addressing off-site contamination. This includes
identifying any potential responsible parties and enrolling them into an appropriate
remedial program. [See also Comment A.11.1.]

Comment A.6.6 (paraphrased, 1 commenter, 1 comment):

In brownfield redevelopment situations, the uncertainty and risk associated with vapor
intrusion studies may detract from such redevelopment. While the likelihood of vapor
intrusion can be investigated during the design, the guidance states that a final assessment
cannot be performed until at least 30 days after site redevelopment is complete, presuming
this occurs during the heating season. The site facility could only be re-occupied if
monitoring results are favorable. If results are not favorable, a plan may need to be
implemented for additional mitigation measures, which are not assured to work. We are
concerned that uncertainty about achieving acceptable soil vapor levels may discourage
parties from entering the BCP.

Response A.6.6:

The comment refers to the recommendation that after a sub-slab depressurization
(SSD) system is installed, its effectiveness should be confirmed. As described in
Section 4.3.1 of the guidance, chemical testing is recommended no sooner than 30
days after the system is installed. If the system is installed outside of the heating
season or at the end of a season, post-mitigation sampling may be postponed. In the
absence of chemical testing, physical testing (e.g., demonstrating the system is
depressurizing the entire slab) can be used to demonstrate the effectiveness of the
system at any time. The use of SSD systems to mitigate the potential for soil vapor
intrusion is a proven technology and the likelihood of failure is small. Therefore, the
recommendation for post-mitigation sampling is not expected to preclude the
occupancy of an on-site building that is being mitigated or the redevelopment of a
brownfield site.

Comment A.6.7 (paraphrased, 3 commenters, 5 comments):

The requirements of the vapor intrusion guidance will discourage parties to voluntarily
clean-up brownfield sites. Reluctance may be due to uncertainty in the level and the length
of remedial activities that may be required or an inability to get financing to remediate and
develop the site. In addition, there may be lingering concerns about liability issues, such as
in locations of area-wide groundwater contamination.

Response A.6.7:

The guidance allows for flexibility in site redevelopment and should not preclude
satisfactory redevelopment of sites. In many cases, mitigation systems have been
installed on new or existing buildings as preventative measures to address concerns
about soil vapor intrusion and radon. This may be prudent in areas of wide-spread
groundwater contamination. While areas of site-wide groundwater contamination of
an unknown source may present redevelopment difficulties, the State will be
responsible for addressing or identifying the responsible party to address sources of
contaminants not attributable to the site itself. To the extent that site data and site
conditions demonstrate that soil vapor intrusion is not occurring and that the potential
for soil vapor intrusion to occur is not likely, the soil vapor intrusion investigation
would be considered complete. If a soil vapor intrusion investigation is needed but it
is not the responsibility of the participant in a specific environmental remediation
program, then the NYSDEC and NYSDOH will make sure appropriate actions are taken
to complete the investigation and remediation, as well as to address exposures. This
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would include identifying any additional responsible parties and enrolling them into an
appropriate remedial program.

A.7 TOPIC: Guidance with respect to the Resource Conservation and Recovery Act
(RCRA) Program

Comment A.7.1 (1 commenter, 1 comment):

NYSDOH appears to be applying these residential air guidelines to all sites without regard to
site operations or other regulatory programs governing human exposures. The Current
Human Exposures Under Control environmental indicator (El) under the Government
Performance Results Act (GPRA) is an interim milestone developed by and for the
Environmental Protection Agency, providing a measure of progress toward controlling
human exposures to contamination at facilities subject to Resource Conservation and
Recovery Act (RCRA) Corrective Action. For operating RCRA facilities subject to the GPRA,
the exposure criteria used to meet the Current Human Exposures Under Control El should
therefore be consistent with current operations and exposure scenarios rather than a
potential future land use human exposure scenario.

Response A.7.1:

All sites and projects must be evaluated based upon the individual conditions at each
one. The State understands that Els are performed periodically at RCRA regulated
facilities. These periodic Els document that human exposures are under control at a
particular point in time. However, potential future exposures must be taken into
account before a RCRA regulated facility can be dismissed from the RCRA program.

A.8 TOPIC: Guidance with respect to other vapor intrusion guidance or policies

Comment A.8.1 (paraphrased, 13 commenters, 40 comments):

Commenters noted that the approach to evaluating soil vapor intrusion in the guidance
differs from those developed by other state and federal agencies. Numerous comments
were received encouraging the NYSDOH to adopt an approach more analogous to those of
others due to the scientific uncertainty in this developing field. They believe the approach
outlined in the guidance does not allow for a focused vapor intrusion study and
recommended the following key considerations be incorporated into the guidance:

e an iterative process, i.e., start with available data and collect only additional data to meet
the needs of making informed decisions;

+ development of an accurate site conceptual model that is representative of site conditions
to ensure proper use of the data when evaluating the potential vapor to indoor air
pathway under both generic and site-specific evaluations;

- flexibility to enable the use of professional judgement given site-specific circumstances;

- use of distance criteria (such as the "100-foot criterion" presented in the NYSDEC's
November 2004 Draft Program Policy) to eliminate sites or buildings from vapor intrusion
investigation;

e a site-specific evaluation using modeling, soil vapor sampling, indoor air sampling or
mitigation at any point in the process;

< use of default attenuation factors as a first tier to allow screening of either soil vapor or
sub-slab vapor data and as a tool to determine whether repeated monitoring of indoor air
iS necessary;
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e a tiered approach that allows for the collection and use of both generic and site-specific
information/data and comparisons to risk-based screening levels prior to sampling sub-
slab vapor and indoor air;

e use of multiple lines of evidence, including modeling from the subsurface, to determine if
chemicals detected in indoor air are due to vapor intrusion or other potential sources;

e near-gas sampling or a weight-of-evidence approach (including building construction
details, depth to source) to preclude sub-slab vapor and indoor air sampling; and

e use of screening levels, including use-specific (i.e., residential and commercial) screening
levels, in environmental media to identify sites where a detailed investigation of vapor
intrusion is not required.

Furthermore, commenters recommended that (at a minimum) the state should accept and
adopt the soil vapor screening levels and default attenuation factors presented in the EPA's
guidance (EPA 2002) (including any subsequent revisions to this document). They also
requested that the NYSDOH explain why data collected from the IBM Endicott site — data
which support the conclusion that these attenuation factors are conservative — have not
been incorporated into the guidance for the development of realistic attenuation factors.
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Response A.8.1:

The guidance is intended to provide general approaches and strategies to collect
appropriate and relevant data with respect to evaluating the soil vapor intrusion
pathway. The State recognizes that each site is unique and that the approach to
evaluating soil vapor intrusion is dependent upon site-specific characteristics. As such,
the guidance outlines a phased iterative approach to investigation in which existing
environmental site data are evaluated to define the nature and scope of subsequent
investigation and/or remediation. The guidance also allows for consideration of
measures to mitigate exposures or to remediate subsurface vapor contamination at
any time during the investigation and remediation of a site (see also Comment
A.16.1). The phased iterative nature of the investigation is similar to investigation of
other environmental media (e.g., soil, groundwater, etc.) and analytical data collected
as part of this effort are intended to be incorporated into a conceptual site model. As
discussed in Part B.7 (TOPIC: Conceptual site model), Section 1.6 of the guidance has
been revised to describe the relationship between the general approach to evaluating
soil vapor intrusion and a conceptual site model.

As discussed in Section 3.0, the results of individual soil vapor, sub-slab vapor, indoor
air and outdoor air samples are not reviewed in isolation. Rather, data are evaluated
using a multiple-lines-of-evidence approach in which many factors, such as the nature
and extent of contamination in all media, background sources of volatile chemicals in
indoor air, sources of volatile chemicals, factors that affect vapor migration and
intrusion, current and future site use, applicable standards, criteria and guidance
values are considered. This approach is used to identify the need for additional
investigation and to select appropriate actions to address exposures related to soil
vapor intrusion.

With regard to generic distance criteria, soil vapor intrusion data collected to date do
not support the use of such criteria to screen-out sites for further evaluation. As such,
the NYSDEC has decided to revise its draft policy (referenced in the comment;
NYSDEC 2004) and not apply a generic threshold criterion based on distance from a
source of contamination to an occupied structure. [See also Comments A.12.5, C.2.2
and D.10.3.]
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With regard to "screening"” criteria, soil vapor intrusion data collected to date do not
support the development of such criteria (based on soil, groundwater or near-slab
vapor data) or the generic application of the EPA's criteria. For example, the State
acknowledges that in many instances near-slab vapor concentrations are similar to
sub-slab vapor concentrations. However, a sufficient number of cases exist where
sub-slab concentrations are elevated with respect to near-slab concentrations,
sometimes by an order of magnitude or more. This may be due to differences in
factors such as soil moisture content and pressure gradient. Therefore, use of near-
slab vapor data to predict sub-slab vapor or indoor air concentrations is not considered
protective of public health. The State has no plans at this time to develop soil, soil
vapor or groundwater screening criteria for determining the need for investigation of
the soil vapor intrusion pathway. [See also Comments D.5.5 and D.10.3.]

With regard to attenuation factors, although an extensive data set from the IBM
Endicott site has been collected, data from other sites have not indicated that a single
attenuation factor can be universally applied at a site or between sites at this time.
Our data indicate that soil vapor and sub-slab soil vapor concentrations can be highly
variable and cannot accurately and reliably predict or model expected indoor air
concentrations. Given these uncertainties, the application of a generic attenuation
factor is not considered to be protective of public health. [See also Comments
D.10.12, D.12.9 and E.2.12.]

Overall, as discussed in Section 1.8 of the guidance, the investigation, evaluation,
mitigation and remediation of soil vapor and soil vapor intrusion are evolving
disciplines. The guidance provides as detailed recommendations as possible given the
current state of our knowledge and experience. To make the guidance more
prescriptive precludes the flexibility needed in investigating and addressing this
complex exposure pathway and may not be appropriate for all sites. The State
believes that the guidance provides a reasonable and practical approach to evaluating
soil vapor intrusion that is

e analogous to the approach taken when investigating contamination in other
environmental media (e.g., groundwater, soil, etc.) and addressing
corresponding exposure concerns, and

e supported by data collected during soil vapor intrusion investigations throughout
New York State to date.

[See also Comments A.9.8, A.10.3 and D.15.7.]

Comment A.8.2 (paraphrased, 1 commenter, 2 comments):

The guidance seems to overstep the NYSDOH's jurisdictional bounds, and potentially
conflicts with the NYSDEC's proposed soil vapor intrusion guidance, by directing whether,
when and where soil vapor samples should be taken. The development of guidance on the
method of sampling environmental media, the number of samples taken, the frequency of
monitoring, and decisions on remedial measures for vapor intrusion pathways is within
NYSDEC's purview, not the NYSDOH's.

Response A.8.2:

The NYSDOH, in cooperation with NYSDEC, is responsible for assessing potential
human exposure pathways at contaminated sites. The guidance provides
recommendations on how to investigate and address a specific exposure pathway (soil
vapor intrusion) that may exist at a site. As discussed in the NYSDEC's Program Policy
DER-13: Strategy for Prioritizing Vapor Intrusion Evaluations at Remedial Sites in New
York [NYSDEC 2006], this pathway will be evaluated at all completed, current and
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future sites in New York State. The NYSDOH's guidance complements the NYSDEC's
policy by providing recommendations on how to evaluate soil vapor intrusion. The
guidance was drafted in consultation with the NYSDEC and should not be interpreted
as the NYSDOH operating separately from the NYSDEC. The combined goal of the
policy and guidance documents is to conduct soil vapor intrusion evaluations as
efficiently and effectively as possible at all remedial sites in New York.

Comment A.8.3 (paraphrased, 1 commenter, 1 comment):

We are concerned that the guidance presents an "all or nothing™ approach to testing for soil
vapor intrusion. The guidance fails to present the type of tiered approach recently
articulated by the NYSDEC in its Draft Soil Vapor Intrusion Guidance document entitled
"Evaluating the Potential for Vapor Intrusion at Past, Current and Future Sites." The
guidance indicates that full protocol for soil vapor testing is "necessary" at any site where
there is even a possibility of soil vapor intrusion.

Response A.8.3:

As a point of clarification, the document referenced in the comment is the NYSDEC's
Draft Program Policy Evaluating the Potential for Vapor Intrusion at Past, Current, and
Future Sites [November 22, 2004, draft]. This policy does not present a tiered
approach to screen sites out of investigation, as suggested in the comment. Rather,
the policy states that the soil vapor intrusion pathway will be evaluated at all
completed, current and future sites in New York State. It also provides a strategy for
prioritizing the evaluation of the soil vapor intrusion pathway at sites where remedial
decisions have already been made (i.e., past sites). The strategy was developed due
to the large number of past sites and to the lack of resources to evaluate soil vapor
intrusion at all of the past sites simultaneously. The NYSDOH's guidance complements
the NYSDEC's policy by providing recommendations on how to evaluate soil vapor
intrusion. The combined goal of the policy and guidance documents is to conduct soil
vapor intrusion evaluations as efficiently and effectively as possible at all remedial
sites in New York.

The State believes that the guidance provides a reasonable and practical approach to
evaluating soil vapor intrusion that is analogous to the approach taken when
investigating contamination in other environmental media (e.g., groundwater, soil,
etc.) and addressing corresponding exposure concerns. Therefore, the guidance has
not been revised in response to the comment.

Comment A.8.4 (paraphrased, 2 commenters, 2 comments):

Petroleum hydrocarbon sites are recognized as being of lower threat than chlorinated
solvent sites in the NYSDEC's guidance "Evaluating the Potential for Vapor Intrusion at Past,
Current, and Future Sites.” However, no distinction is made in the NYSDOH's guidance.

Response A.8.4:

The referenced document, the NYSDEC's Draft Program Policy Evaluating the Potential
for Vapor Intrusion at Past, Current, and Future Sites [November 22, 2004, draft],
provides a strategy for prioritizing the evaluation of the soil vapor intrusion pathway at
sites where remedial decisions have already been made (i.e., past sites). The strategy
was developed due to the large number of past sites and to the lack of resources to
evaluate soil vapor intrusion at all of the past sites simultaneously. Therefore, for the
purposes of prioritization, past sites with petroleum hydrocarbon contamination were
considered to be a lower concern for soil vapor intrusion than past sites with
chlorinated solvent contamination. The NYSDOH's guidance is intended to provide an
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approach for investigating and addressing the potential for soil vapor intrusion at sites
(past, present and future) with volatile chemical contamination, regardless of the
nature of the contamination.

A.9 TOPIC: Approach to evaluating soil vapor intrusion — New York State's
general approach

Comment A.9.1 (paraphrased, 1 commenter, 1 comment):

The goal of New York State's vapor intrusion policy should be to reduce the risk to human
health to an excess cancer risk of one-in-one million and a hazard index of one for non-
cancer end points.

Response A.9.1:

As set forth in the guidance, the overall goal of recommended actions is to reduce
contaminant levels in indoor air to as close to background as practical. [See also
Comment A.4.2.]

Comment A.9.2 (paraphrased, 1 commenter, 3 comments):

The economic benefits in terms of incremental reduction in health risk often will not justify
the cost of the sampling and/or mitigation that the guidance would call for. The guidance
encourages considerable resources to be devoted to reducing risk levels that will have little
public health benefit. The guidance should not be constructed in a manner that identifies
through exhaustive investigation all situations in which the vapor intrusion pathway could —
under any hypothetical circumstances — present risks in excess of stringent criteria.

Rather, it should embody a philosophical approach that pursues situations where vapor
intrusion is plausibly a significant threat.

Response A.9.2:

In environmental remediation, decisions rarely come down to a simple cost-benefit
analysis. Cost is one of many factors that weigh in the determination of the best path
forward for any given site. One of the goals of New York State's environmental
remediation programs is to minimize, to the extent practicable, human exposure to
site-related contamination through all potential exposure pathways, including the soil
vapor intrusion pathway. The guidance, as presented, is consistent with that goal.

Comment A.9.3 (2 commenters, 1 comment):

In the absence of a preliminary risk-based screening step, all results including soil vapor
and subslab are compared to background indoor or outdoor air concentrations. Without the
inclusion of a screening step, NYSDOH should explain how vapor intrusion evaluations will
be focused to avoid background issues and inconclusive sampling results.

Response A.9.3:

The State acknowledges that an understanding of background sources is a crucial part
of the data evaluation process. Section 2.11 of the guidance recommends ways to
identify alternate sources of volatile chemicals in the indoor air and, where
appropriate, to minimize potential sampling interferences. As discussed in Section 3, a
multiple-lines-of-evidence approach is recommended to identify sources of volatile
chemicals to the indoor air and to select appropriate steps to address exposures. With
respect to soil vapor data, a "whole picture" approach is recommended to identify
trends and spatial variations in the data (Section 3.3.1). Background issues are
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addressed by looking at the data as a whole and with consideration of the conceptual
site model and factors discussed in Section 3.

Comment A.9.4:

Since the guidance does not allow no further action based on modeling and does not have
any soil or groundwater criteria for screening that could lead to no further action, soil vapor,
indoor air, outdoor air and sub-slab sampling will have to be collected at a minimum.
Existing environmental data (groundwater and soil) are only used to select soil vapor,
indoor air and sub-slab sampling locations. However, the guidance is very subjective on
how this data is used. Integration of the Data Quality Objectives (DQO) process to develop
sampling plans would alleviate concerns about the guidance's subjective treatment of data.
There are no options for saving costs through screening. In some instances, perhaps
skipping sampling and going straight to mitigation could be the most economical option.

Response A.9.4:
Comment noted.

Comment A.9.5 (paraphrased, 1 commenter, 1 comment):

The final guidance document must be clear in that, at most, its provisions provide a default
approach that is acceptable to the NYSDOH, and that the NYSDOH may review and accept
alternative approaches that are consistent with statutory and regulatory requirements.

Response A.9.5:

The intent of the guidance is to provide recommendations on how to investigate and
address exposures related to soil vapor intrusion. As discussed in Section 1.8 of the
guidance, the investigation, evaluation, mitigation and remediation of soil vapor and
soil vapor intrusion are evolving disciplines. The guidance provides as detailed
recommendations as possible given the current state of knowledge and our experience
to date. Alternative approaches to evaluating soil vapor intrusion, may be proposed
and described thoroughly in applicable site-specific work plans submitted for review by
the State (e.g., investigation plans, citizen participation plans, interim remedial
measure plans, etc.). The NYSDEC and NYSDOH work cooperatively in reviewing and
approving such plans. To the extent that other approaches meet the objectives
discussed in Section 1.5 and throughout the guidance, they will be considered.

Comment A.9.6 (paraphrased, 1 commenter, 1 comment):

Many soil vapor intrusion studies will be done in the context of remedial investigation
activities at contaminated sites. There will be a wealth of soil, groundwater, and often, soil
vapor data available concerning the nature and extent of contamination. Potentially
Responsible Parties (PRPs) should not be required to implement the guidance’s rigid
protocol which appears to be designed to provide a scientific site-wide model of the areal
and vertical extent of soil vapor as it changes over time, when so much data is already
available.

Response A.9.6:

Acknowledged. As discussed in Section 1.5, "...the approach to evaluating soil vapor
intrusion is dependent upon site-specific conditions. A thorough understanding of the
site...is used to develop an investigation plan. Existing information is reviewed to
determine what data are available and what additional data should be collected, as
well as to guide the investigation.” If existing site data are sufficient to characterize
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the nature and extent of subsurface vapor contamination, to evaluate current and
potential exposures to contaminated subsurface vapors, and to determine what
actions, if any, are needed to address exposures and to remediate contaminated
subsurface vapors, then additional data are not necessary.

Comment A.9.7 (paraphrased, 2 commenters, 2 comments):

The guidance creates a substantial (and arguably insurmountable) burden of proof in
relation to showing that there is no chance of future vapor migration and that no further
action is needed. The circumstances that define these scenarios are so limited that they are
seemingly unrealistic.

Response A.9.7:

The State believes that the guidance provides a reasonable and practical approach to
evaluating soil vapor intrusion that is analogous to the approach taken when
investigating contamination in other environmental media (e.g., groundwater, soil,
etc.) and addressing corresponding exposure concerns. The State does not believe
that the approach recommended in the guidance is overly burdensome or unrealistic.
"No further action" decisions have been made at sites. Additionally, the delineation of
subsurface contamination in terms of identifying buildings where no further action to
address exposures related to soil vapor intrusion has been accomplished. [See also
Part D.15 (TOPIC: Site close-out — no further action or completion determinations).]

Comment A.9.8 (paraphrased, 1 commenter, 1 comment):

The procedure and requirements outlined in this document differ drastically from all other
existing or proposed Federal or State vapor intrusion policy around the country. The
primary question that New York State needs to ask itself is whether it wants to have a
policy that is inconsistent with the rest of the country.

Response A.9.8:
While there are differences between our guidance and the guidance provided by
others, we believe that our guidance provides a reasonable and practical approach to
evaluating soil vapor intrusion that is
e analogous to the approach taken when investigating contamination in other
environmental media (e.g., groundwater, soil, etc.) and addressing
corresponding exposure concerns, and
e supported by data collected during soil vapor intrusion investigations throughout
New York State to date.

[See also Comment A.8.1.]

Comment A.9.9:

There needs to be a more common sense approach that addresses the urban sites both
from the perspective of investigation requirements and remedial measures. One possibility
is to identify the circumstance, based on site investigation results, that a basic measure,
e.g., an engineered barrier, could be applied without the need for extensive vapor
investigation.

Response A.9.9:

Measures to mitigate exposures or to remediate subsurface vapor contamination can
be considered and agreed upon at any time during the investigation and remediation
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of a site. Implementation of such measures may eliminate or limit the need for soil
vapor intrusion investigations. These determinations are made on a site-specific basis.
[See also Part A.16 (TOPIC: Presumptive remedies).]

Comment A.9.10:

The guidance leaves significant flexibility in terms of evaluation of data and determination of
vapor intrusion. Although the flexibility is appropriate to handle the wide variations of site
conditions across the state, it also leaves open a significant potential for inconsistent
application of the guidance from one region to the next. How does the State plan to
manage potential consistency issues? Will it make available a database of decisions made
by state agencies across the state? Will decisions made for sites under State responsibility
be consistent with sites under private responsibility?

Response A.9.10:

One of the reasons why the guidance was prepared was to promote consistency in
addressing the issue of soil vapor intrusion. While approaches for meeting the
objectives discussed in the guidance may vary, the objectives themselves remain
consistent from site to site. The State will use the guidance in the evaluation of vapor
intrusion at every site that it is involved in and recommends that the guidance be
considered anywhere soil vapor intrusion is evaluated in the State of New York —
whether the evaluation is being undertaken voluntarily by a corporation, a
municipality, or private citizen, or under one of the state's environmental remediation
programs.

Training sessions on the State's approach to evaluating soil vapor intrusion were
conducted throughout the state to supplement the guidance. Audiences included
state, local and regional DOH and NYSDEC staff, the regulated community, and the
general public. Completion of training, with updated training sessions as needed, is
intended to provide a uniform level of knowledge regarding soil vapor intrusion.

In addition to these efforts, consistency issues will be handled in a manner similar to
that used when investigating other environmental media. For sites in one of the
State's environmental remediation programs, consistency is addressed through the
submittal, review and approval of work plans and reports. In accordance with these
programs, decisions made and actions taken are intended to be protective of public
health and the environment. A database of soil vapor intrusion decisions is not
planned at this time.

Comment A.9.11 (paraphrased, 3 commenters, 3 comments):

The guidance would be more helpful if it was less vague and not as reliant on interpretation.
The NYSDOH must ensure that flexibility does not require unnecessary sampling and over
analysis and that the guidance provides a clearer process for conducting analyses and
interpretation of the results.

Response A.9.11:

The intent of the guidance is to provide recommendations on how to investigate and
address exposures related to soil vapor intrusion. As discussed in Section 1.8 of the
guidance, the investigation, evaluation, mitigation and remediation of soil vapor and
soil vapor intrusion are evolving disciplines. The guidance provides as detailed
recommendations as possible given the current state of knowledge and our experience
to date. To make the guidance more prescriptive would not allow for the flexibility
needed in investigating and addressing this complex exposure pathway and may not
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be appropriate for all sites. The appropriate amount of sampling will vary and is
therefore determined on a site-specific basis.

The guidance has not been revised in response to this comment. However, if the
results of future investigations indicate that recommendations currently presented in
the guidance (or the bases for those recommendations) are inappropriate or are
unnecessarily vague, then the guidance will be revised or amended accordingly.

A.10 TOPIC: Approach to evaluating soil vapor intrusion — Petroleum
hydrocarbon sites

Comment A.10.1 (paraphrased, 1 commenter, 1 comment):

The agency may want to consider adopting separate vapor intrusion guidance relating to
petroleum hydrocarbons.

Response A.10.1:

The guidance is intended to provide an approach for investigating and addressing the
potential for soil vapor intrusion at sites with volatile chemical contamination,
regardless of the nature of the contamination. If investigations of sites indicate a
particular type of site warrants special considerations (e.g., petroleum hydrocarbon
sites, manufactured gas plant sites, dry cleaner sites, etc.), then these considerations
will be included in revisions or amendments to the guidance.

Comment A.10.2 (paraphrased, 3 commenters, 7 comments):

Several commenters recommended special considerations for petroleum hydrocarbon sites.
These considerations are summarized as follows:

e To reflect the lower potential threat associated with petroleum hydrocarbon sites
accurately, the guidance should require less extensive vapor intrusion investigations.

e Methods for evaluating the significance of biodegradation through a multiple-lines-of-
evidence type of approach should be included to avoid the likelihood of sampling
indoor air and sub-slab soil vapor.

e For biodegradable compounds, conservative default dilution or degradation factors, as
well as a subsurface vapor to indoor air attenuation factors, could be adopted.

e Screening levels for certain petroleum hydrocarbons should be considered. There is
likely to be many, if not a majority of cases for petroleum VOCS (in particular,
dissolved phase sources), where soil-gas data can be used to demonstrate an
incomplete pathway (i.e., soil-gas concentrations fall below levels of detection,
outdoor air, or background concentrations).

e The agency should consider a tiered or phased approach based on the analysis of
groundwater and soil vapor with comparison to risk-based screening levels.

Response A.10.2:

To date, the assessment of petroleum hydrocarbon sites has been based on soil vapor
sampling results, indoor air results, model predictions, or some combination thereof.
The information currently available does not support the use of soil vapor or
groundwater screening values or of default factors for attenuation, dilution or
degradation to presumptively rule out sub-slab vapor or indoor air sampling.
Specifically, field data demonstrating the following are scarce:
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e the relationship between the results of sampling outside of buildings (soil
vapor) and within buildings (sub-slab vapor and indoor air),

e the relationship between sub-slab vapor and indoor air concentrations, and
< the effect of biodegradation on sub-slab vapor concentrations.

If field data across the state demonstrate the validity of the considerations presented
by the commenters, the State will update or amend the guidance accordingly.

[See also Comments A.8.1 and B.4.1.]

Comment A.10.3 (paraphrased, 2 commenters, 2 comments):

Fitting petroleum compounds into the existing matrices would be difficult and applying
highly compound-specific matrices to the broad list of petroleum compounds may be too
confusing.

Response A.10.3:
Comment noted.

A.11 TOPIC: Party responsible for investigating and taking action(s) to address
exposures

Comment A.11.1 (paraphrased, 1 commenter, 1 comment):

The guidance does not clearly address potential issues that often arise at Brownfields sites.
In particular, who should investigate and take appropriate measures for the off-site sources
of airborne contaminants? What is the building owner supposed to do if elevated levels are
found in the building that are attributable to off-site sources, even if the conclusion is that it
is an ambient condition? Also, should a BCP volunteer be responsible for off-site effects of
contamination emanating from his property in the vadose zone? Under the BCP the
volunteer only needs to deal with on-site contamination and qualitatively assess off-site
impacts. Will the participant alert off-site building owners that a soil vapor intrusion threat
exists and trigger expenditures on their part? Will more financial responsibility be required
or expected of the volunteer?

Response A.11.1:

Should a BCP Volunteer document elevated volatile chemical levels that are
determined, by the NYSDEC and NYSDOH, to originate from an off-site source and
represent a potential significant threat, the NYSDEC will notify the responsible party of
the findings and enroll them into one of NYSDEC's remedial programs. Should the off-
site source property owner refuse to participate or if a responsible party does not
exist, the NYSDEC, in consultation with the NYSDOH, will be responsible for taking
appropriate actions to address exposures in the Volunteer's and other buildings and
may undertake cost recovery from the off-site property owner.

Typically, at a minimum, a Volunteer would be expected to intercept a site-related soil
vapor plume at the property line (as would be expected with a groundwater plume).
Off-site impacts resulting from contamination migrating from a BCP Volunteer's
property will be addressed by the NYSDEC in accordance with the BCP. The NYSDEC,
in cooperation with the NYSDOH, is responsible for notifying off-site property owners
that the potential for soil vapor intrusion may need to be evaluated on their properties.
The responsibility for subsequent costs will be determined by the NYSDEC. [See also
Comment A.6.5.]
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Comment A.11.2:

The Draft SVI [Soil Vapor Intrusion] Guidance does not seem to take into account that there
are stages in the investigation process in which NYSDEC may determine that the Potentially
Responsible Party (PRP) is not responsible for further investigation. Such decisions must be
made on a site-by-site basis by the NYSDEC personnel responsible for the investigation and
remediation. For example, one indoor air sample or groundwater sample or soil vapor
sample may lead to a determination that soil vapor intrusion is not an issue at a particular
site. It is very important that the NYSDEC have the flexibility to make determinations based
on actual site conditions and experience.

Response A.11.2:

The NYSDEC, in consultation with the NYSDOH, makes decisions based on "actual site
conditions," among other factors, and uses the guidance to help make those decisions.
Should the agencies determine, based on an evaluation of all the available data, that
soil vapor intrusion is not an issue or potential issue of concern (e.g., should property
use change) at a particular site, then the property owner or responsible party has no
further obligation regarding soil vapor intrusion. On the other hand, should the
agencies determine, based on an evaluation of all the available data, that soil vapor
intrusion is an issue or potential issue of concern beyond the site's boundaries, the
NYSDEC will decide who is responsible for further investigation and any necessary
remediation.

Comment A.11.3 (paraphrased, 1 commenter, 1 comment):

This guidance requires outdoor air samples to be taken simultaneously with indoor air
samples. However, time-specific background readings have little relationship to same-time
indoor air readings; ambient background levels can vary widely over time and during the
course of a day. The exchange between indoor and outdoor air is not instantaneous. A
distinction needs to be made between a homeowner's, a PRP's, and the state's
responsibilities. If sub-slab vapor concentrations are below indoor air action levels, no
additional action is necessary by the PRP. Any additional action becomes the responsibility
of the homeowner or the NYSDOH.

Response A.11.3:

As discussed in Section 3 of the guidance, outdoor air results are one of many factors
considered when determining the likely source(s) of volatile chemicals to the indoor air
and the appropriate steps to address exposures (if necessary). If the agencies
determine, based on an evaluation of all the available data, that soil vapor intrusion is
not an issue or potential issue of concern (e.g., should property use change) at a
particular site, then the property owner or responsible party has no further obligation
regarding soil vapor intrusion. In general, if indoor exposures represent a concern due
to indoor sources, then the State (not the PRP) will provide guidance to the property
owner and/or tenant on ways to reduce their exposure. If indoor exposures represent
a concern due to outdoor sources, then the NYSDEC will decide who is responsible for
further investigation and any necessary remediation. Depending upon the outdoor
source, this responsibility may or may not fall upon the PRP.

Comment A.11.4 (paraphrased, 8 commenters, 14 comments):

The guidance may impose mitigation and remedial obligations on a party where the indoor
air impacts do not result from soil and groundwater contamination, or from subsurface
sources alone.
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Response A.11.4:

As discussed in Section 3 of the guidance, many factors are considered when
determining the likely source(s) of volatile chemicals to the indoor air and the
appropriate steps to address exposures (if necessary). To the extent that site data
and site conditions demonstrate that soil vapor intrusion is not occurring and that the
potential for soil vapor intrusion to occur is not likely, the vapor intrusion investigation
would be considered complete. In general, if indoor exposures represent a concern
due to indoor sources, then the State will provide guidance to the property owner
and/or tenant on ways to reduce their exposure. If indoor exposures represent a
concern due to outdoor sources, then the NYSDEC will decide who is responsible for
further investigation and any necessary remediation. Depending upon the outdoor
source, this responsibility may or may not fall upon the party conducting the soil vapor
intrusion investigation.

A.12 TOPIC: Resources

Comment A.12.1 (paraphrased, 1 commenter, 1 comment):

Given how extensive this guidance is, it is unclear what NYSDOH staff are available to
advise on and review soil vapor activities and documentation. We are concerned that long
delays will impede timely investigations. Who will be responsible for performing
investigations, evaluating data, and oversight? Does the NYSDOH have adequate resources
to do this?

Response A.12.1:

Generally, the responsibility for conducting soil vapor intrusion investigations will vary
depending upon the environmental remedial program (e.g., State, EPA, PRP,
Volunteer, etc.). In all cases, regulatory staff will evaluate data generated to
determine the appropriate next course of action. Regulatory staff review and approve
site-specific work plans and reports. Staff are also available to provide guidance in
developing these plans and reports. While delays in site investigations are certainly
possible, the NYSDEC and NYSDOH are working cooperatively to conduct soil vapor
intrusion evaluations as efficiently and effectively as possible.

Comment A.12.2 (paraphrased, 1 commenter, 1 comment):

If a soil vapor investigation will be required at every site with a soil or groundwater
exceedance of Technical and Administrative Guidance Memorandum (TAGM) or Technical
Operating Guidance Series (TOGs) for VOCs, requiring detailed NYSDOH review and
approval of data and potential future site requirements in support of the NYSDEC, how will
the NYSDOH provide staff for such oversight at all these sites to ensure that issues are
resolved in a timely manner?

This guidance will require a significant increase in regulatory staffing and funding to address
the prior approval or discussion requirements of the guidance, such as discussion with
agency prior to conducting modeling, prior approval for modifications to the prescribed
sampling protocols, prior approval for proposing alternative sources of volatiles in indoor air,
and approval for alternative mitigation systems. Delays in the investigation and cleanup of
sites with VOCs will occur unless sufficient resources are procured prior to implementing this
guidance in this form.
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Response A.12.2:

Investigating the potential for soil vapor intrusion is a cooperative effort between the
NYSDEC, NYSDOH, EPA at federal sites, and the responsible party. The NYSDEC and
NYSDOH encourage parties to consider the guidance when developing investigation
work plans in order to expedite the entire review and approval process by reducing the
necessity for repeated comment letters and conference calls between the agencies and
environmental consultants. Prior to the development of this guidance and the decision
matrices therein, the evaluation of results could be time consuming. The State
believes that once all parties become more familiar with the guidance, any delays will
be reduced. [See also Comment A.13.1.]

Comment A.12.3 (paraphrased, 2 commenters, 3 comments):

We are concerned about the reality of ubiquitous chlorinated solvent contamination in
aquifers in certain urban areas in our state. To be consistent with requirements for
privately remediated and developed sites, will the NYSDOH fund soil vapor investigations
and remediation for New York State areas with known regional groundwater contamination?
For properties overlying regional groundwater plumes, this guidance appears to place the
burden of investigation and remediation on the property owners, prospective buyers, or
developers of individual properties within a regional groundwater plume.

Response A.12.3:

In general, the State will request responsible parties to conduct soil vapor intrusion
evaluations at their sites. In locales where there may not be a viable responsible party
or where the source of the contamination is unknown, the State will conduct the vapor
intrusion evaluations as appropriate where the potential for significant threat exists for
the protection of human health.

Comment A.12.4 (paraphrased, 1 commenter, 1 comment):

We are concerned that installation of a mitigation system into an existing building could get
quite expensive. The NYSDOH should make a case that there are public health benefits as a
result of such measures, and should provide realistic urban background concentrations and
conditions before going forward with a program of this nature.

Response A.12.4:

In the State's experience, sub-slab depressurization systems have been proven to be
up to 99 percent effective in preventing vapor intrusion and therefore, result in a
significant reduction in human exposure via soil vapor intrusion.

During an investigation of potential vapor intrusion, outdoor air samples must be
collected to identify any potential background interference (i.e., actual urban
background, etc.) that are considered in determining the need for recommended
actions.

Comment A.12.5 (paraphrased, 1 commenter, 1 comment):

You are the only Federal or State agency | know of that has put no distance criteria in their
site screening criteria. This will bring in an enormous amount of sites. Who is to pay for all
of this?
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Response A.12.5:

At all current and new remedial sites in New York, soil vapor, like soil and
groundwater, will be evaluated, as part of on-going and proposed site investigation.
The evaluation of the soil vapor intrusion pathway will proceed in a similar fashion to
the evaluation of other environmental media of concern (soil, groundwater) and will be
performed by the appropriate party, which may include the State of New York, the EPA
or a responsible party. [See also Comment A.8.1 (distance criterion).]

Comment A.12.6 (paraphrased, 1 commenter, 1 comment):

Section 2.2 identifies four types of samples (soil vapor, sub-slab vapor, indoor and outdoor
air) and indicates multiple sample locations may be required in a given round. The
additional sampling requirements will be very costly.

Response A.12.6:
Comment noted.

A.13 TOPIC: Tracking systems

Comment A.13.1:

The policy for tracking known contamination so that it does not impact on other sites in the
future should be identified. As the issue of vapor intrusion has demonstrated, contaminants
continue to migrate through soil and groundwater, resulting in exposures in areas far
removed from the origin of the contaminant release. While the preference should be to
remediate the source, there remains the potential for vapor intrusion as has been witnessed
at several federal and State superfund sites. To minimize future impacts, the final Guidance
should include a reference to the measures that will be taken by the State to track and
remediate such contamination, as provided in the Brownfield Cleanup Program.

Response A.13.1:

The potential for the off-site migration of on-site contamination is typically identified in
the site investigation process. How the migration is managed, and by whom (e.g.,
State, EPA, PRP, Volunteer, etc.) depends upon the environmental remediation
program. Generally, it is addressed in site management plans (formerly referred to as
operation, maintenance and monitoring plans) and reports for a site. For example, at
sites with groundwater contamination, if there are concerns for exposure (e.g., off-site
private residential wells), groundwater sampling locations are selected to monitor the
potential for groundwater migration toward those residences. If there are concerns
about on-site contamination migrating off-site in the future, groundwater is monitored
at the site's boundary. The results of these monitoring programs are submitted to the
State. If the monitoring results indicate a need for additional actions to evaluate
exposures or to investigate or remediate the environmental contamination further,
then appropriate actions are taken. In addition to OM&M activities, institutional
controls may be used to prevent exposures related to residual contamination (e.g.,
groundwater use restrictions). Soil vapor contamination should be addressed in an
analogous manner.
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A.14 TOPIC: Access issues

Comment A.14.1 (paraphrased, 2 commenters, 3 comments):

The guidance does not address access issues. Because many groundwater plumes may
have migrated under private residences or buildings, the guidance document should contain
protocols for obtaining access and communicating the potential risk to residents or building
workers from vapor intrusion.

Response A.14.1:

Protocols for obtaining access to private properties are outside the scope of this
guidance document. However, in our experience, access is rarely denied. When a
property owner has been reluctant to grant access or has outright refused access for
whatever reason, the State has found that access might be gained following a phone
call, letter, or meeting between the property owner and the NYSDEC and/or NYSDOH.
Situations where reasonable actions have been taken to gain access, but access
continues to be denied, are addressed on a site-specific and building-specific basis. In
some cases, subject to the NYSDEC and NYSDOH's approval, decisions pertaining to
appropriate actions may need to be made without sampling a particular property and
by using other investigation results and information known about the site. As always,
any problems obtaining access should to be brought to the attention of the NYSDEC
and NYSDOH so that the agencies might facilitate a favorable outcome.

The guidance provides a discussion on community outreach methods in Section 5 and
includes fact sheets that provide limited health risk information. As discussed in
Section 5, there are many different approaches to risk communication and outreach.
The type, or types, of techniques selected for a site will vary depending upon the
community's needs, site-specific conditions and remedial program-specific
requirements. Once indoor air and outdoor air results are obtained, the NYSDOH can
provide chemical-specific health risk information based on the volatile chemicals
identified, their concentrations, and exposure potential.

Comment A.14.2 (paraphrased, 1 commenter, 1 comment):

The guidance allows soil vapor sampling external to buildings only for scoping of internal
investigations (sub-slab vapor and indoor air sampling), and not for final determinations,
attributed to the "hit-and-miss" nature of soil vapor data (Section 3.3.1). Due to ownership
issues, concerns about floor damage, and other access constraints, it is not always feasible
to perform sampling in or under the target structure. Requiring building access could
significantly impede the ability of Responsible Parties to obtain site closure or complete real
estate transactions and may represent an unreasonable burden. A soil vapor sample
directly outside a building and at an appropriate depth would generate valid data for final
determinations.

Response A.14.2:

The State acknowledges that obtaining access to properties under investigation can be
difficult at times. However, our experiences indicate that these instances are not
widespread and at times can be worked out by a phone call, letter, or meeting
between the property owner and the NYSDEC and/or NYSDOH. Situations where
reasonable actions have been taken to gain access, but access continues to be denied,
are addressed on a site-specific and building-specific basis. In some cases, subject to
the NYSDEC and NYSDOH's approval, decisions pertaining to appropriate actions may
need to be made without sampling a particular property and by using other
investigation results and information known about the site. Even in these cases, soil
vapor results are still not used as the sole factor in determining appropriate actions (as
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discussed in Sections 2.2.1 and 3.3.1 of the guidance). Rather, soil vapor results are
considered in conjunction with many factors including, but not limited to, soil results,
groundwater results, sub-slab vapor results at adjacent properties, and identified or
likely preferential pathways. [See also Comment D.10.6.]

A.15 TOPIC: Privacy issues

Comment A.15.1 (paraphrased, 1 commenter, 1 comment):

Discuss privacy issues for home and business owners. For example, how and with whom
should Indoor Air Questionnaires be filed? How should samples be identified to avoid use of
addresses and public release of monitoring data in site characterization reports? For
contractors working for private clients, other state agencies, or federal agencies, what are
the minimum reporting requirements for the NYSDOH?

Response A.15.1:

In order for the State to evaluate the potential for soil vapor intrusion thoroughly, all
data collected during sampling, including the completed Indoor Air Questionnaires,
should be submitted to the State. Sample identifiers are determined on a site-by-site
basis, with consideration of occupant and owner privacy issues. Once the information
is submitted to the State it becomes public information. The State makes every
reasonable attempt to protect the privacy of individual structure owners and occupants
where it legally can. For example, maps displayed at public meetings that have results
of structure sampling are constructed in a manner that they display pertinent
information while protecting privacy to the maximum extent possible. Sampling
reports that are released to the public may contain generic identifiers (e.g., Residence
1).

A.16 TOPIC: Presumptive remedies

Comment A.16.1 (paraphrased, 2 commenters, 4 comments):

The guidance sets up a very comprehensive and rigorous framework for investigation of soil
vapor and the implementation of remedial measures. However, it should also discuss the
option of implementing presumptive remedies without the need for investigation. For
example, a developer may wish to avoid time-consuming and costly sampling by designing
and installing mitigation measures. Another example would be if VOCs are present in soil,
or groundwater, or soil vapor, and a decision is reached that a potential exposure scenario
and unacceptable risk may exist, the affected party should be allowed to proceed with active
mitigation in lieu of indoor air sampling or exhaustive soil vapor sampling.

Response A.16.1:

Measures to mitigate exposures or to remediate subsurface vapor contamination can
be considered at any time during the investigation and remediation of a site.
Implementation of such measures may eliminate or limit the need for soil vapor
intrusion investigations. These determinations are made on a site-specific basis.

A.17 TOPIC: Exit strategies

Comment A.17.1:

The document is not clear enough about exit strategies. It should provide guidance about
items such as how to screen sites for various mitigation actions, when sampling activities
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can be considered completed, and when a mitigation or monitoring system can be turned
off. For example, Section 2.5 indicates that more than one round of sampling may be
necessary due to various concerns. Several factors are given for condition variance. Who
will determine when a sufficient number of rounds have been complete? If the first round
indicates there is no problem, will that be sufficient? Where the above information is
provided or an undeveloped site has mitigation designed into the construction based on
either data or prevention, the data should be considered sufficient for [NYS]DOH to provide
an approval, signoff, or closure of an issue.

Response A.17.1:

Both the NYSDEC and NYSDOH, in consultation with other involved agencies, will make
the determination of when adequate data has been gathered to move to the next step.
Designing mitigation measures into future construction is always a good approach.
Implementation of such measures may eliminate or limit the need for soil vapor
intrusion investigations. These determinations are made on a site-specific basis. [See
also Part C.6 (TOPIC: Number of sampling rounds required) and Part E.7 (TOPIC:
Termination of mitigation system operations).]

A.18 TOPIC: Opportunities to review proposed guidance

Comment A.18.1 (paraphrased, 3 commenters, 4 comments):

The document should outline the process by which the regulated community and other
stakeholders can review new air guidelines, matrices, and updates to the guidance
document.

Response A.18.1:

The development of air guidelines is not within the scope of the guidance.
Opportunities for the public to comment on new air guidelines will be determined at
the time of the guideline's development and the public will be notified accordingly.

Revisions or amendments (e.g., new matrices) to the guidance will be posted on the
NYSDOH's web site. The web address is provided in the "New York State Departments
of Health and Environmental Conservation — Web Sites on Soil Vapor Intrusion"
section at the beginning of the guidance. Revisions or amendments may also be
announced by other means (e.g., the Environmental Notice Bulletin). The State does
not expect to designate formal, set comment periods with these releases. Rather,
comments and questions may be sent at any time to the NYSDOH's Bureau of
Environmental Exposure Investigation (see the "Contact Information” section at the
beginning of the guidance). Comments received will be considered for any future
updates of the document. Information about the State's web sites, the availability of
materials, and the submission of comments or questions has been added to the
guidance. At the time any changes are made, and when appropriate, information on
how to comment will be provided.

A.19 TOPIC: IBM Endicott site

Comment A.19.1 (paraphrased, 1 commenter, 1 comment):

We encourage the NYSDOH to discuss what happened at Endicott, NY, to give the guidance
more credibility with the regulated community. The NYSDOH has published a useful link to
events at Endicott on its web site at http://www.health.state.ny.us/nysdoh/gas/soilgas.htm,
but this site is nowhere found in the soil vapor guidance. The NYSDOH should more
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thoroughly describe the range of TCE values found at Endicott, how they are above NYSDOH
guidance but below levels that will harm human health, and describe how the indoor air
concentrations in Endicott homes differed from what the NYSDEC and NYSDOH anticipated
would be found from the remediated IBM groundwater plume.

Response A.19.1:

Data collected from the evaluation of sites across New York to date indicate that each
site is unique and that the approach to evaluating soil vapor intrusion is dependent
upon site-specific characteristics. The guidance is intended to present generic steps
and strategies that may be applied when approaching an investigation of soil vapor
intrusion. While the data set from the Endicott site is the most extensive soil vapor
intrusion data set in New York to date, the State does not intend to incorporate the
Endicott site data, or other specific site data, into the guidance as this is inconsistent
with the general approach and intent of the guidance. The guidance has not been
revised in response to the comment.

A.20 TOPIC: Miscellaneous editorial comments

Comment A.20.1:
Chapters 2, 3 and 4 should be re-structured to eliminate multiple redundancies.

Response A.20.1:

These sections describe several phases of a soil vapor intrusion evaluation, which are
generally performed to meet the same stated objectives. Therefore, some redundancy
is inherent. Should portions of the document be used without reference to other
sections, this redundancy will allow for follow through of important objectives without
jeopardizing the relevance of the information gathered. The guidance has not been
revised in response to this comment.

Comment A.20.2:
References to other sections require verification. For example:
Pg. 35 — Reference to occupational exposures should be Section 2.12, not 2.11.
Pg. 39 — Reference to sampling during heating season should be Section 2.4, not 2.6.3.

Response A.20.2:
Cross-references in the guidance have been checked and revisions have been made,
including the corrections mentioned in the comment.

Comment A.20.3:
Section 3.4.2, fourth sentence: Insert "be" between "will developed.”

Response A.20.3:
Comment noted.

A.21 TOPIC: References in guidance

Comment A.21.1:
Throughout the document, references to peer-reviewed scientific literature and other
pertinent background information, including the EPA website and guidance on vapor
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intrusion should be included. For example, the first four references following Table 3.1
(used to set NYSDOH air guideline values) are not available on the NYSDOH website and
should be provided in full. The use of "letters” and "re-entry guidelines” to set policy is
questionable, and in addition these documents are also 17-20 years old.

Response A.21.1:

References are included as appropriate. For copies of any references that are not
currently posted on the NYSDOH's web site, please contact the NYSDOH and we will
provide copies to the requester (see the Contact Information section at the beginning
of the guidance). Guidance documents are dated the year they were implemented and
are only updated as needed. The guidance has not been revised in response to the
comment.
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PART B
GUIDANCE SECTION 1: INTRODUCTION

B.1 TOPIC: General comments on Section 1 of the guidance

Comment B.1.1 (paraphrased, 2 commenters, 2 comments):

We feel that this section is very well written, very complete, and provides a thorough
overview of the definition and scope of the vapor intrusion issue.

Response B.1.1:
Comment noted.

Comment B.1.2:

The guidance does a careful job of defining the concept of vapor intrusion for the
uninitiated. Further, Section 1 offers an excellent overview of the various pathways and
factors affecting vapor intrusion. By listing the environmental and building factors, and the
various sources of volatile chemicals the guidance is bringing vapor intrusion into a context
we can all understand — a highly desirable outcome.

It is also noteworthy that Section 1 points out that, "[e]xposure to a volatile chemical due to
vapor intrusion does not necessarily mean that health effects will occur.” Understanding
this will be important when the remediation and redevelopment of brownfields in urban
areas is undertaken.

It is also logical, and Section 1 provides, that the guidance document is a general approach
to evaluating vapor intrusion. With no two sites being the same, a site-specific flexible
approach must be taken when conducting a vapor intrusion investigation.

Also, it is significant that the guidance provides, "[t]he need for actions to minimize or
prevent exposures typically does not preclude the site from being used for a desired
purpose or from being developed.” This is particularly important in the context of the
remediation and redevelopment of urban brownfields.

Response B.1.2:
Comment noted.

B.2 TOPIC: Definitions

Comment B.2.1 (paraphrased, 2 commenters, 2 comments):

Volatile chemicals with the potential to cause vapor intrusion impacts should be defined
based on vapor pressure and Henry's Law constant.

Response B.2.1:

Chemical fate and transport in unsaturated soils (i.e., the vadose zone) is complex and
dynamic, and is not dependent upon vapor pressure and Henry's Law constants alone.
It is difficult to generically predict chemical behavior (and hence a chemical's potential
to cause vapor intrusion impacts) in the vadose zone without information about both
site-specific conditions (e.g., soil moisture content, soil organic content, volume of
contaminated soils at a site, porosity, depth to groundwater, concentrations in
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groundwater, etc.) and chemical-specific properties (e.g., sorption partition coefficient
(Ky), Henry's Law contant (Ky), etc.). Therefore, the definition in the guidance
remains as follows: "Chemicals that can emit vapors are called 'volatile chemicals.’
Volatile chemicals include volatile organic compounds (VOCs), some semi-volatile
organic compounds (SVOCs), and some inorganic substances such as elemental
mercury."

Comment B.2.2:

Volatile chemicals are defined to include volatile organic chemicals, elemental mercury and
some semi-volatile chemicals. The semi-volatile chemicals of concern are loosely discussed
in the guidance but these are related primarily to petroleum compounds which are identified
as having low odor thresholds and therefore are noticeable before they are a health issue.
Semi-volatiles are frequently found in NYC [New York City] sites due to historic fill and fuel
spills. The guidance should indicate that they too are either not a concern or it should set
forth a specific list of semi-volatiles and concentrations that would trigger application of the
guidance.

Response B.2.2:

The guidance does not differentiate among semi-volatile organic compounds. At this
time, not enough is known about the behavior of different semi-volatile chemicals to
support classifying them as "not a concern” or generating a list of "trigger"
concentrations (as suggested). The guidance has not been revised as suggested in the
comment.

Comment B.2.3 (paraphrased, 2 commenters, 2 comments):
The definition of "potential exposures" and other similar phrases is unclear or too broad.

Response B.2.3:

An exposure pathway is the way a chemical may contact or enter a person's body to
cause a health effect. An exposure pathway includes the following five elements:

[1] a source of a chemical's release,
[2] chemical movement,
[3] a place where people can come into contact with the chemical,

[4] a route of human exposure (i.e., the manner in which the chemical actually
enters the body), and

[5] a population that could be exposed.

In a potential exposure pathway, at least one pathway element is missing or is
uncertain, thus indicating that exposure to a chemical could have occurred in the past,
could be occurring, or could occur in the future. These concepts are reflected in the
discussion of soil vapor intrusion and human exposure, as well as in the definition of
"potential exposures," provided in Section 1.2 of the guidance.

Comment B.2.4:

A definition of a "site" (e.g., specific spill locations or entire facility footprint) would be
helpful in identifying "sites™ at which a vapor intrusion pathway investigation is required.
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Response B.2.4:

Acknowledged. The word "site" refers to the location of known or suspected
environmental contamination. A site may include a location being evaluated
voluntarily by a corporation, a municipality, or private citizen. A site may also include
a location being evaluated within one of New York State's environmental remediation
programs. Examples of the latter include RCRA Corrective Action sites, inactive
hazardous waste disposal sites (State Superfund), Voluntary Cleanup Program sites,
Brownfield Cleanup Program sites, Environmental Restoration Program sites, and
petroleum spill sites. Sections 1.2 and 1.7 of the guidance have been revised for
clarification.

Comment B.2.5:

A clearer definition of a subsurface source of volatile chemicals would be useful in
determining if a vapor intrusion pathway investigation is necessary when groundwater or
subsurface soils do not exceed appropriate criteria. As written, a subsurface source could
be interpreted to be separate from groundwater or subsurface soil containing concentrations
of volatile chemicals.

Response B.2.5:

Section 1.1 of the guidance identifies potential subsurface sources of volatile
chemicals. Data collected to date has demonstrated that soil vapor contamination may
result from any concentration of volatile chemicals present in subsurface soil or
groundwater. Therefore, the current state of knowledge regarding soil vapor intrusion
does not support the use of pre-determined concentrations of volatile chemicals (i.e.,
screening criteria) in either groundwater or soil vapor to trigger a need for a soil vapor
intrusion investigation. Section 2.1 of the guidance has been revised to clarify this
point.

Comment B.2.6:

The document mentions the "State" without any reference to a specific agency (e.g.,
NYSDOH or the New York State Department of Environmental Conservation (NYSDEC)). It
would be more meaningful to replace "State" with the specific agency which would have
approval authority.

Response B.2.6:

The term "State" refers to the NYSDEC and the NYSDOH, which work cooperatively to
evaluate soil vapor intrusion at remedial sites throughout New York State. Text has
been added to the Preface and Section 2.3 of the guidance to define the term.

B.3 TOPIC: Description of soil vapor intrusion

Comment B.3.1:

Section 1.1 — We suggest that the first sentence be re-worded to read: "When
contaminated vapors are present in the vicinity of, or under the foundation of a building,...".
Underground conduits (sewers, utility connections, etc.) can provide a means of transport to
structures not "directly next to" a contaminated zone.
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Response B.3.1:

This comment refers to the third paragraph of Section 1.1. The comment is accurate.
However, the language in the guidance (that contaminated vapors "present in the zone
directly next to or under the foundation of a building” make vapor intrusion possible)
allows for this: vapors must be present in conduits outside the building in order to be
transported into the building. Table 1.1 does refer specifically to underground conduits
as a possible preferential pathway for soil vapor migration.

B.4 TOPIC: Factors affecting soil vapor migration and intrusion

Comment B.4.1:

Impacts of biodegradation on limiting vapor intrusion impacts for certain classes of VOCs
should be discussed.

Response B.4.1:

The guidance continues to identify biodegradation processes as an environmental
factor that may affect soil vapor intrusion (Table 1.1). Given the lack of data collected
at sites where biodegradation is believed to be minimizing the potential for soil vapor
intrusion, a detailed discussion of the effects of biodegradation (as suggested in the
comment) has not been added to the guidance. [See also Comment A.10.2.]

Comment B.4.2:

Section 1.3 — The first paragraph suggests that vapor intrusion potential cannot be
predicted based on the locations of groundwater plumes when, in fact, review of
groundwater data is the first logical step when evaluating vapor intrusion and the
geographic area requiring further investigation (e.g., see EPA, 2002 and the NYSDEC
Program Policy). While soil vapor concentrations might not exactly mimic groundwater
contaminant plumes patterns, empirical data have shown that the overall extent of potential
vapor intrusion impacts is generally bounded by the groundwater contaminant plume
footprint (e.g., see Folkes 2002). Vapor intrusion impacts are unlikely to be seen more than
100 feet + beyond the edges of the groundwater contaminant plume, absent significant
preferential pathways, consistent with diffusion theory (e.g., Eklund and Lowell, 2004) and
the 100 foot criterions used by EPA (2002) and the NYSDEC Program Policy (at p.5). The
general relationship between groundwater contaminant plumes and the likely maximum
extent of vapor impacts, if any, should be explained more clearly in this section of the
guidance.

Response B.4.2:

Data collected thus far in New York State do not support the development of criteria
like these that would be generally applicable and protective at sites throughout the
state. As such, the NYSDEC has removed the reference to a 100 foot criterion from
their policy document (NYSDEC 2006). As discussed throughout Section 2 of the
guidance, decisions about the scope of a vapor investigation are made on a site-by-
site basis by considering, among other factors, the information available about the
nature and location of a vapor source. The guidance has not been revised as
suggested in the comment.

Comment B.4.3:

Section 1.3 — The Guidance states: Operation of kitchen vents in restaurants, or elevators
in office buildings may induce pressure gradients that result in migration of vapor—phase
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contaminants away from a groundwater source and toward these buildings. Although such
conclusion may have been inferred from a small humber of past projects, our experience
suggests that significant lateral migration under pressure gradients would depend on
relatively unique site conditions. We believe that the inclusion of this discussion in the
Guidance puts too much emphasis on inference derived from limited and perhaps
undocumented observations.

Response B.4.3:

Kitchen vents and elevators are mentioned as examples of the types of building
operations that may affect vapor intrusion, and the discussion remains in the
guidance. Furthermore, mention of the operation of heating, ventilating and air-
conditioning (HVAC) equipment has also been added to the section.

Comment B.4.4:

The guidance should also clarify that operation of typical residential HYAC equipment is
unlikely to cause convective flow of vapors more than 1 to 2 m from the building
foundations (e.g., see EPA 2002). We are not aware of any literature documenting the
potential for commercial HVAC equipment and elevator operation to pull vapors from a
significantly larger distance (e.g., say more than 100 feet) that would affect estimations of
the extent of potential vapor intrusion impacts. This issue should be addressed on a case-
by-case basis (clearly, this equipment could result in greater building depressurization and
larger soil vapor fluxes into the buildings, but this is a different issue).

Response B.4.4:

The State has observed cases where restaurant kitchen hoods and elevators have
resulted in convective flow of contaminated vapors much greater than 1 to 2 meters
from the building foundation. There have been special circumstances in these cases,
such as differential permeability in utility bedding material and native soil, as well as
surface confining layers (e.g., blacktop) between the source and the receptor. We
agree that these issues should be addressed on a case-by-case basis. The guidance
has not been revised as suggested in the comment.

B.5 TOPIC: Tables 1.1, 1.2 and 1.3

Comment B.5.1:

Tables 1.1, 1.2 and 1.3: These tables provide a useful summary of important factors to be
considered when evaluating the vapor intrusion pathway.

Response B.5.1:
Comment noted.

Comment B.5.2:

We also recommend that more emphasis be placed on developing a site conceptual model
that considers both environmental and building conditions in developing an appropriate
scope of investigative work and such considerations should be reflected in the discussions in
Tables 1.1 and 1.2.
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Response B.5.2:

Section 1 of the guidance provides discussion of the conceptual site model components
respective to the vapor intrusion pathway: potential sources, pathways and receptors.
As discussed in the comments and responses provided in Part B.7, references to the
development of a conceptual site model have been added to Section 1.6 of the
guidance. The tables given in Section 1 are intended as an overview of factors to be
considered when evaluating vapor intrusion at a site. The tables have not been
changed as recommended in the comment.

Comment B.5.3:

The relationship among the various environmental and building factors that may affect
vapor intrusion is complex. The text and tables should note that many of the descriptions of
individual environmental and building factors reflect general concepts. For this reason, we
recommend that the tables in Section 1.3 be re-titled "Factors that May Influence Vapor
Intrusion Potential” or "Considerations in Assessing Vapor Intrusion Potential."

Response B.5.3:

Acknowledged. The information in Tables 1.1 and 1.2 is intended to give a general
overview of environmental and building factors that may affect vapor intrusion and
that should be considered when evaluating vapor intrusion at a site. The word "may"
has been added to the titles of Tables 1.1 and 1.2 to reflect this intent better.

Comment B.5.4:

Table 1.1 — Weather conditions also affect movement of subsurface vapors to outdoor air
and introduction of outdoor air into the soil. In addition to biodegradation processes, soil
adsorption/desorption processes and soil pore water solution/volatilization process may
affect migration of VOCs and [semi-volatile organic compounds] SVOCs.

Response B.5.4:

The word "indoor" has been deleted from description of "weather conditions" in Table
1.1, so that it covers the effects of weather on the exchange of soil vapor and outdoor
air (which may, in turn, affect vapor intrusion). Adsorption, desorption, pore-water
solution and volatilization are among the processes that contribute to the effect of "soil
conditions" on vapor intrusion.

Comment B.5.5:

Table 1.1 — The Guidance should add a discussion of sources in soil vapor including ambient
air and indoor air (the reverse of vapor intrusion), and sources not from a site but present
in urban soil gas from fill, gasoline stations, etc. or refer to this discussion provided in 3.2.3,
p. 29.

Response B.5.5:

Section 1 of the guidance discusses factors affecting soil vapor migration and intrusion,
not potential sources. Tables 1.1 and 1.2 are provided to complement this discussion
and, as such, have not been modified to include a discussion of potential sources in
soil vapor. See also Comment D.3.1 (reverse process from soil vapor intrusion).

Page 43



RESPONSE TO COMMENTS NYSDOH CEH BEEI Soil Vapor Intrusion Guidance

Comment B.5.6:

Table 1.1 — The Guidance should acknowledge that there are biological sources of VOCs in
subsurface. For example, acetone and other ketones are oxidation products of humic
materials in soil.
(http://www.inchem.org/documents/ehc/ehc/ehc207.htm#SectionNumber:3.1)

Response B.5.6:

Agreed. "Biodegradation of natural organic matter in soil" has been added to the list
of sources of subsurface vapors in Section 3.2.3 of the guidance.

Comment B.5.7:

In Table 1.1 under "volatile chemical concentrations,"” it is stated that "the potential for
vapor intrusion generally increases with increasing concentrations of volatile chemicals in
groundwater..." While such statement may be generally accurate, however, based on the
interrelationships and variability among other environmental factors, it may not always be
accurate. We believe that a footnote to the table qualifying the statement is warranted
(e.g. significant variability may result from the actual interaction among the environmental
factors in a given setting.)

Response B.5.7:

The information in Table 1.1 is intended as a general overview of factors that may
affect vapor intrusion. Therefore, Table 1.1 has not been changed in response to this
comment.

Comment B.5.8:

In Table 1.1, under "soil conditions," it should be noted that understanding vadose zone
stratigraphy is important to assessing vapor intrusion potential. For example, the presence
of even thin layers or zones of finer-grained soils at higher volumetric moisture contents
may significantly influence vapor migration potential and hydrology.

Response B.5.8:

The description of "soil conditions" in Table 1.1 indicates that soil grain size and
moisture content may affect vapor intrusion. Therefore, Table 1.1 has not been
changed in response to this comment.

Comment B.5.9:

In Table 1.1, under "fractures in bedrock and/or tight soils™ it should be noted that fractures
in bedrock and/or tight soils may increase potential for vapor intrusion over what would be
expected for the bulk-unfractured matrix.

Response B.5.9:
Agreed. The description in Table 1.1 has been changed as suggested.

Comment B.5.10:

In Table 1.1, under "underground conduits," it should be noted that under certain
circumstances underground conduits may serve as preferential pathways, generally where
the native soils are fine grained and have high moisture contents.
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Response B.5.10:

The description, which refers to conduits "with highly permeable bedding materials
relative to native materials," has not been changed.

Comment B.5.11:

The Guidance should allow for documentation of positive pressure ventilation conditions as a
means for screening out buildings for further assessment of vapor intrusion. For this
reason, in Table 1.2 we recommend that it be noted that "Buildings operated with positive
pressure HVAC systems may be effectively protected from vapor intrusion. Positive
pressure ventilation is one of many acceptable mitigation techniques.”

Also in Table 1.2, under "air exchange rates," it should be noted that exchanges of indoor
air occur under natural draft conditions and draft conditions induced by HVAC systems.
Newer energy efficient construction may increase the stack effect due to combustion drafts;
this does not necessarily cause accumulation of vapors.

Response B.5.11:

Table 1.2 describes general building factors that may affect vapor intrusion. Mitigation
techniques are discussed in Section 4 of the guidance, not in the discussions of Section
1.3 or Table 1.2. The table indicates that limiting the exchange of indoor and outdoor
air may increase the effect of vapor intrusion on indoor air quality. Therefore, Table
1.2 has not been changed in response to this comment.

Comment B.5.12:

Although conventionally, earthen floors and fieldstone walls may be expected to increase
vapor intrusion potential, field observations and vapor transport modeling sensitivity
analyses indicate that the fraction of foundation surface area that is open to the subsurface
is not a sensitive parameter to vapor intrusion. For this reason, in Table 1.2, under
"foundation types," it should be noted that earthen floor and fieldstone walls may be
significant conditions to be addressed during implementation of substructure ventilation
systems.

Response B.5.12:

This change is inappropriate for Table 1.2. Construction of substructure ventilation
systems is discussed in Section 4 of the guidance, not in Section 1.3. Table 1.2 has
not been revised as suggested in the comment.

Comment B.5.13:

In Table 1.3, under "off-gassing,” inclusion of contaminated groundwater infiltration into a
basement is not consistent with the definition of alternate source provided in this
subsection, where alternate sources in indoor air are attributed to chemicals found in indoor
air of homes are not caused by contamination of groundwater or soil vapor.

Response B.5.13:

Acknowledged. The text in Section 1.4 has been changed to read "...chemicals are
found in indoor air of homes not affected by intrusion of contaminated soil vapor."
Both infiltration of contaminated groundwater and off-gassing from contaminated tap
water are still mentioned in the table.
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Comment B.5.14:

In Table 1.3, under "occupant activities," there should be a discussion regarding the past
use of volatile chemicals, as the indoor air quality may be influenced by past uses of
chemicals.

Response B.5.14:

Agreed. Historical use of volatile chemicals has been added to Table 1.3 under "Off-
gassing."” [See also Comment D.7.1 (consideration of historic building uses).]

Comment B.5.15:

There should be a text clarification that external sources of VOCs such as dry cleaners and
gas stations can be considered part of ambient (outdoor air) anthropogenic background so
long as a release to the subsurface has not occurred.

Response B.5.15:

As stated in Section 1.4 of the guidance, "Certain commercial and industrial facilities,
such as gasoline stations and dry cleaners, and vehicle exhaust are examples of
possible sources of volatile chemicals in outdoor air." Table 1.3 mentions dry cleaners
and gasoline stations because their active operations may be sources of volatile
chemicals detected in air due to the exchange of outdoor and indoor air in buildings
through natural ventilation, mechanical ventilation or infiltration; releases to the
subsurface are irrelevant to this consideration. The guidance has not been revised as
suggested in the comment.

B.6 TOPIC: Description of the general approach to evaluating soil vapor intrusion

Comment B.6.1 (paraphrased, 1 commenter, 1 comment):

Section 1.5 should discuss, in general terms, that the vapor intrusion pathway must be
complete in order to proceed with an investigation.

Response B.6.1:

The investigative process is necessary to determine whether the vapor intrusion
pathway exists and whether current or potential exposures to contaminated subsurface
vapors could occur via soil vapor intrusion. As stated in the guidance, under certain
circumstances (e.g., undeveloped parcels), the investigation may be delayed where
the data is not necessary to address potential current exposures or to identify remedial
actions. However, a vapor intrusion investigation may be necessary at a later date
should the property use change (e.g., construction of a building on the property).

Comment B.6.2 (paraphrased, 1 commenter, 1 comment):

We suggest re-wording the second paragraph of Section 1.5 to "This data gathering and
review process should be repeated until each of the following questions can be answered:".

Response B.6.2:
Agreed. Section 1.5 of the guidance has been revised accordingly.
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Comment B.6.3 (paraphrased, 1 commenter, 1 comment):

The criterion to repeat data gathering and review process until it is determined whether
subsurface vapors are contaminated is vague because "contamination” could be defined by
any degree of VOC presence. For clarification, we recommend that the criterion be revised
to say, "Do subsurface vapors exhibit contamination that indicates conditions substantially
different from background?"

Response B.6.3:

As discussed in Section 3.3.1, there are currently no databases available of
background levels of volatile chemicals in soil vapor. In the absence of this
information, the guidance recommends that soil vapor results be compared to many
factors, including the following: themselves "as a whole" to identify trends and spatial
variations in the data, background outdoor air levels (from databases and from site-
specific results), NYSDOH's guidelines for volatile chemicals in air, the results of other
environmental sampling, and the site conceptual model. The overall objective of the
comparisons is to put the soil vapor results into perspective. This is consistent with
the intent of the comment. Therefore, Section 1.5 of the guidance has not been
revised as suggested.

Comment B.6.4:

Section 1.5: Defining the "nature and extent of contamination" should be focused
exclusively on volatile organic chemicals (VOCs) for the purposes of this guidance
document.

Response B.6.4:

The guidance indicates that the focus of a soil vapor intrusion evaluation is on volatile
chemicals, not just VOCs. As stated in Section 1.1, "Volatile chemicals include volatile
organic compounds (VOCs), some semi-volatile organic compounds (SVOCs), and
some inorganic substances such as elemental mercury." Therefore, Section 1.5 has
not been changed in response to this comment.

Comment B.6.5:

Section 1.5: There are typically not "exposures" to subsurface vapors; exposure occurs at
the point of human contact, which would be inside the building of concern.

Response B.6.5:

Agreed. The section refers to the evaluation of a soil vapor intrusion pathway, of
which the point of exposure is one component. Section 1.5 of the guidance has been
revised for clarification.

B.7 TOPIC: Conceptual site model

Comment B.7.1:

The Guidance should, from the beginning, describe a conceptual site model that includes all
sources, all pathways, and all receptors. It may be that some of the sources or pathways
are beyond the scope or jurisdiction of those conducting the evaluation, but | believe there
is no way to conduct a comprehensive investigation without understanding them. If the
agency or private party conducting an investigation is not in a position to address a source
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or pathway, then those who are responsible should be notified, at the very least. The
receptors — the affected residents or other people in the area — deserve no less.

Response B.7.1:

In accordance with the NYSDEC's Draft DER-10: Technical Guidance for Site
Investigation and Remediation (NYSDEC 2002), subsurface vapors and soil vapor
intrusion should be included in an overall conceptual model for the site. The
components of a conceptual site model specific to soil vapor intrusion are provided in
Section 1.5, and throughout Section 1 of the guidance. The general approach for
evaluating soil vapor intrusion described in Section 1.5 is analogous to the
development of a conceptual site model specific to soil vapor intrusion. Section 1.6 of
the guidance has been revised to describe the relationship between the described
general approach to evaluating soil vapor intrusion and a conceptual site model. The
conceptual site model will vary from site to site. Therefore, a description of a specific
conceptual site model in the guidance is not considered appropriate.

For additional information about the use of conceptual site models in the investigation
and remediation of sites or a description of the conceptual site model process, the
reader is referred to the NYSDEC's technical guidance.

If a soil vapor intrusion investigation needs to continue beyond the boundaries set
forth in the requirements for a participant in a specific environmental remediation
program, then the NYSDEC and NYSDOH will make sure appropriate actions are taken
to complete the investigation and remediation, as well as to address exposures. This
would include identifying any additional responsible parties and enrolling them into an
appropriate remedial program.

Comment B.7.2 (paraphrased, 1 commenter, 1 comment):

By requiring collection and evaluation of soil gas concurrent with soil and groundwater
characterization, the NYSDOH does not allow for development of a conceptual site model
(CSM). For example, the CSM provides critical information on the types of chemicals likely
to be found at a site. If a site's chemicals of potential concern have been characterized
based on groundwater data, subsurface soil data, or information about site-related chemical
uses, soil vapor intrusion sampling and analysis should only be performed for those select
chemicals.
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Response B.7.2:

As discussed in Section 2.3 of the guidance, there is no single phase of an
investigation during which soil vapor samples must be taken. Additionally, the
guidance does not require that soil vapor samples be collected concurrently with
groundwater and soil samples. The phased, iterative nature of the soil vapor intrusion
investigation is similar to investigation of other environmental media (e.g., soil,
groundwater, etc.) and analytical data collected as part of this effort are intended to
be incorporated into a conceptual site model. Section 1.6 of the guidance has been
revised to describe the relationship between the general approach to evaluating soil
vapor intrusion and a conceptual site model.

As discussed in Section 2.9, the analyte list for a soil vapor intrusion investigation is
typically determined on a site-specific basis in consideration of several variables,
including the status of the site investigation and the site-specific sampling objectives.
If the site's chemicals of potential concern have been adequately characterized, then a
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site-specific analyte list may be considered for the vapor intrusion investigation.
Sections 2.9.1 and 2.9.2 of the guidance have been revised to clarify this point.

B.8 TOPIC: Applicability of guidance

Comment B.8.1 (paraphrased, 6 commenters, 6 comments):

The phrase "anywhere a soil vapor intrusion investigation is warranted" is ambiguous and
without definition. A more definitive statement is needed; for instance, "This guidance is
applicable for any soil vapor intrusion investigation conducted within the state, whether that
investigation is mandated by one or more State agencies, or whether it is undertaken
voluntarily.”

Response B.8.1:

Acknowledged. Section 1.7 of the guidance has been revised as follows: "This
guidance should be considered anywhere soil vapor intrusion is evaluated in the State
of New York, whether the evaluation is being undertaken voluntarily by a corporation,
a municipality, or private citizen, or under one of the state's environmental
remediation programs."
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