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1 INTRODUCTION

1.1 Project Background

The Jones Road Groundwater Plume site (Site) is located approximately one-half mile
north of the intersection of Jones Road and FM 1960 in a mixed residential, urban/light
industry area outside the Houston city limits, Harris County, Texas. The site was listed
on the federal Superfund program National Priorities List (NPL) on September 29, 2003,
based on the presence of hazardous substances, including tetrachloroethene (PCE), cis-
1,2-dichloroethene (DCE), vinyl chloride, and tricholorethene (TCE), in drinking water
wells.

Based on available site information and environmental testing results to date, the
contaminants are believed to have been released from the former Bell Dry Cleaners
which was located at 11600 Jones Road. PCE is a manufactured chemical that is widely
used for cleaning of fabrics. The PCE plume is documented to extend from the southern
end of Echo Spring Lane to Tower Oaks Boulevard and from Timber Hollow to the
eastern side of Jones Road. Based on available project information, the owner of the
former dry cleaner reportedly stopped using PCE as a solvent in cleaning operations in
mid-2002. Figure 1 (Appendix A) presents a general site map of the project area.

Approximately two hundred thirty one water wells have been sampled by the Texas
Commission on Environmental Quality (TCEQ) since February 2002. Currently, about
170 wells are sampled every three months by the TCEQ in order to protect human
health at the site. The sampling area is larger than the known contamination plume, and
includes wells with state-supplied filtration systems where confirmed contamination
concentrations of PCE were above five parts per billion, which is the maximum
contaminant level (MCL) for PCE.

Additional information concerning the history of the site and current project status can be
found on the Internet at the TCEQ web site:

(http://www.tceq.state.tx.us/remediation/superfund/jonesroad/index.html)
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2 VAPOR INTRUSION STUDY

2.1 Purpose of Study

Vapor Intrusion is defined herein as the migration of volatile chemicals from the
subsurface into overlying buildings. Volatile chemicals in buried wastes and/or
contaminated groundwater and soil can emit vapors that may migrate through
subsurface soils and into indoor air spaces of overlying buildings. Based on available
project information supplied by the TCEQ, the Site has a potential vapor intrusion
condition that may impact the health of workers in the shopping center where the former
Bell Dry Cleaner is located. The results of this study will aid TCEQ in determining
whether complete pathway(s) for vapor intrusion exist and if the concentrations of the
indoor vapor will pose an unacceptable risk of chronic health effects due to long-term
exposure to the workers in the shopping center where the former Bell Dry Cleaner is
located and to inhabitants of nearby residences impacted by the vapor intrusion.

In July 2007, Shaw Environmental, Inc. (Shaw) prepared a Vapor Intrusion Study Work
Plan (VISWP) to conduct a vapor intrusion study at the former Bell Dry Cleaners building
at the Jones Road Groundwater Plume site (Figure 2 in Appendix A). Upon TCEQ’s
approval of the Work Plan in September 2007, Shaw conducted the Vapor Intrusion
Study (VIS) from February 25, 2008 through February 27, 2008. This report discusses
the field activities conducted during the VIS, summary and analysis of analytical data,
and recommendations based on data analysis. It should be noted that the VIS was
conducted at the former Bell Dry Cleaners building, and that the results of the VIS apply
only to that particular building and do not apply to other buildings in the strip center.

2.2 Deviations from the Vapor Intrusion Study Work Plan

The work was conducted in general accordance to the VISWP. TCEQ authorized Shaw
to work on portions of the VISWP as per TCEQ Work Order 180-0070. Sections 2.4.4
through 2.4.10 of the VISWP were approved. The TCEQ received suggestions from US
EPA to conduct a more direct study; therefore, other sections of the VISWP were not
implemented.

2.3 Vapor Intrusion Overview

Chemicals can volatilize from impacted soil and/or groundwater beneath a building and
diffuse toward regions of lower chemical concentration (e.g., the atmosphere, conduits,
basements). Soil gas can flow into a building due to a number of factors, including
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barometric pressure changes, wind load, thermal currents, or depressurization from
building exhaust fans. The rate of movement of the vapors into the building is a complex
value to quantify and depends on soil type, chemical properties, building design and
condition, and the pressure differential. Upon entry into a structure, soil gas mixes with
the existing air through the natural or mechanical ventilation of the building.

Both diffusion and advection are mechanisms of transport of subsurface soil gas into the
indoor air environment. Diffusion is the mechanism by which soil gas moves from high
concentration to low concentration due to a concentration gradient. Advection is the
transport mechanism by which soil gas moves due to differences in pressure. These
pressure differences can be generated by atmospheric pressure changes, temperature
changes creating natural convection in the soil, or forced pressure changes due to
building ventilation systems. Advective transport is likely to be the most significant in the
region very close to a basement or a foundation potentially due to building ventilation
systems, and soil gas velocities decrease rapidly with increasing distance from the
structure. Once soil gases enter the “building zone of influence,” they may be swept into
the building through foundation cracks by advection due to the indoor-outdoor building
pressure differential. The reach of the “building zone of influence” on soil gas flow is
usually less than a few feet, vertically and horizontally.

The movement of contaminants from the source to the receptor is a complicated process
in the vapor intrusion pathway. Building depressurization may cause soil gas from soil
and/or groundwater contamination to be drawn into buildings through holes and cracks
in the foundation. Heating systems, basements, and strong winds promote vapor
intrusion into buildings by reducing the internal air pressure and creating a vacuum effect
that enhances advective flow from underlying soils and/or groundwater into buildings
(“the stack effect”).

For the vapor intrusion pathway to be complete, there must be three components—a
source of volatile compounds in the subsurface environment (groundwater and/or soil),
inhabited buildings or the potential for future inhabited buildings, and a migration route to
connect them (as discussed above). Based on available project information, a source of
PCE exists in the local contaminated ground water and soil plume. Also a potential
pathway(s) through the soil strata in the vadose zone to the overlying occupied building
at the Site exist.
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2.4 Field Activities
2.4.1 Site Survey

Field work was conducted at the site from February 25 through February 27, 2008. The
Property Manager for the site was contacted the first day for site access and an
overview of the site work was provided. The assessment area was in a vacant corner
building of the strip shopping center. The vacant corner was the location of the former
Bell Dry Cleaners facility. The location of the investigation area is shown in Figure 1
(Appendix A). Field activities consisted of a visual survey of the site and collection of
ambient and subsurface air samples.

A site survey was conducted in order to collect inventory data on site (Appendix B). The
New York State Department of Health Indoor Air Survey from Interstate Technology
Regulatory Council’s (ITRC) Vapor Intrusion Study guidance document was used in this
study. Information on the building construction, heating and cooling systems, building
occupants, and stored chemicals that might affect the air quality was noted. Within the
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last year this part of the building, which is currently vacant, was used as a furniture store.
It was noted that the walls of the site were repainted around October 2007 and that
household cleaners and paints were currently stored at the site.

2.4.2 Sample Collection

Two (2) indoor ambient air and two (2) subslab air samples were collected as shown in
Figure 1. Sample collection followed EPA Method TO-15 which consists of opening a
regulated valve on a summa canister for a specified time period, then closing the valve
and shipping the container to a laboratory for analysis.

2.4.2.1 Subslab Sample Locations

Two locations in the floor were identified for subslab air sample collection. These
locations were selected near the areas where the bulk of the dry-cleaning operations
was conducted and at the center of the building. One location was three (3) feet west of
a sump that existed when the site was used for dry cleaning. The other location was
approximately 25 feet south of the first location, near the center of the room. These
locations are shown in Figure 1 (Appendix A).

2.4.2.2 Ambient Air Samples

Summa canisters for ambient air sampling were placed within five (5) feet of the two
subslab sampling locations. The ambient air summa canisters were placed
approximately three (3) feet above the floor. The ambient air samples were intended to
be open 24 hours with a minimum pressure of 15 inches of mercury (Hg) reached. The
valve open and close times are shown in Table 1. The summa canister by the West
Sump reached 1 inches of Hg within 23 hours and its valve was closed. The summa
canister in the center of the room was at 18 inches of Hg after 23 hours therefore was
kept open another 13 hours and was closed at a pressure of 13.5 inches of Hg. The fact
that the pressure in this canister did not reduce to 1 psi within 24 hours could be
attributed to equipment error or malfunction. However, as per the laboratory, this
sample is considered a representative sample, which is also evident from the
comparison of the analytical results of the two ambient air sample that are in agreement
with each other.
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Table 1. Ambient and subslab air summa canister sample collection parameters

Initial Final
Pressure Pressure
Initial Open | Reading Reading
Time and (inches Close Time (inches
Location Date of HQ) and Date of Hg)
West Sump Ambient 18:38 2/25/08 29 17:30 2/26/08 1
Center of Room Ambient 18:37 2/25/08 30 7:00 2/27/08 13.5
West Sump Subsurface 18:15 2/25/08 30 18:30 2/25/08 6
Center of Room Subsurface 18:20 2/25/08 28 18:35 2/25/08 3

2.4.2.3 Subslab Vapor Samples

Subslab samples were collected at the two (2) locations noted previously. A one-inch
diameter hole was drilled through the concrete floor at each of the selected locations
using an electric hammer drill. The concrete floor was approximately 9 inches thick at
each location and the drill was pushed an additional 1 inch into the subsurface below.
Quarter-inch Teflon-lined PVC tubing was inserted into the 1 inch drill holes then sealed
in place with bentonite.

Subsurface vapor samples were collected at the two subslab locations. A one-liter
summa canister was attached to the PVC tubing at each location. The summa canisters
valves were kept open 15 minutes for each location with the open and close times listed
in Table 1.

After the valves were closed on each of the summa canisters, the four canisters were
packaged and shipped via FedEx to Accutest laboratory in New Jersey. The access
tubes for subsurface sampling were removed and the hole locations were filled with
Quikcrete.

2.5 Lab Analysis

After sample collection was completed, the summa canisters were shipped to Accutest
Laboratories. The procedure for lab analysis followed EPA Method TO-15 for
determining volatile organic compounds in air. The lab portion of this method included
collecting samples from the canister then analyzing them using a gas chromatograph.
The analytical report is attached in Appendix C.
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2.6 Data Analysis

Results of the analytical tests for ambient and subsurface air sampling are shown in
Tables D.1 and D.2 respectively (Appendix D). The results of the ambient air analysis
were compared to target concentration from a Tier Il table from the Office of Solid Waste
and Emergency Response (OSWER) Draft Guidance for Evaluating the Vapor Intrusion
to Indoor Air Pathway from Groundwater and Soils (Appendix E). For the ambient air
samples, 14 analytes exhibited values above analytical detection limits. Two (2)
analytes, PCE and TCE, exhibited higher concentrations than the OSWER Tier Il target
concentrations at both ambient air sample locations. These chemicals were of concern
from the chlorinated solvent plume beneath the site thus indicating the possibility of the
underground plume being a potential source for vapor intrusion.

Fourteen analytes had values above detection limits in the ambient air, while only eight
(8) analytes were noted above the detection limits in the subsurface sample. More
chemicals detected in the ambient air than the subsurface potentially indicates that there
were more sources of chemicals affecting ambient air than is present in the subsurface.
As discussed in Section 2.3.1, chemicals are stored on site. These residual chemicals
may act as a source, thereby rendering more analyte detection in the ambient air
samples than the subslab samples. Additionally, a beauty salon and auto store operates
in the strip center. There may be a possibility that the chemicals used at the beauty
salon or the auto store may impact the ambient air at the sampling locations. However,
Shaw communicated with the Property Manager who stated that each business is
separated from the adjacent business by a permanent wall that extends to the roof, there
is no air space/false ceiling in the building at the strip center, and each business has an
individual air conditioning system with individual air ducts, which are not connected to
adjacent businesses.

The subsurface analytical results in Table D.2 exhibited eight (8) analytes above
detection limits. The results of the subslab samples are not directly comparable to Tier Il
OSWER target concentrations. A risk assessment analysis needs to be conducted to
perform that comparison. However, an additional line of evidence was evaluated by
estimating attenuation factors as described below. The attenuation factor, a, is a
proportionality constant relating indoor air concentrations to soil or groundwater
concentrations:

Cindoor air = 0sg X Csoil gas

A larger a indicates less attenuation and a smaller value indicates more attenuation.
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For example, the attenuation factor calculation for PCE was calculated as:
OsG (PCE) =14 /59700 = 0.0002

Table D.3 (Appendix D) exhibits attenuation factors calculated for all analytes that were
detected in the subslab samples. Note that attenuation factors for cis-1,2-DCE, PCE
and TCE are in the same order of magnitude. However, the attenuation factors for other
analytes such as acetone, benzene, ethanol, and toluene are not in agreement with the
attenuation factors for cis-1,2-DCE, PCE, and TCE. This would suggest the existence of
other sources for acetone, benzene, ethanol and toluene.

2.7 Uncertainties in Data

The risk assessment study should consider the following uncertainties that may exist in
the analytical data due to the following:

¢ The detection of a greater number of chemicals in the ambient air samples relative
to the subsurface samples indicates the potential for impacts on the indoor air
from sources other than vapor intrusion. These other chemicals could potentially
be from household cleaners that have been stored at the site, and/or recent
painting of the walls of the site.

2.8 Conclusions and Recommendations

PCE and TCE concentrations in the west room ambient air sample (9.5 ug/m® and 1.7
ug/m°, respectively) exceed the OSWER Tier Il target concentration of 8.1 ug/m® and
0.22 ug/m?, respectively. Similarly, PCE and TCE concentrations in the center room
ambient air sample (14 ug/m® and 1.8 ug/m?, respectively) exceed the OSWER Tier I
target concentration of 8.1 ug/m® and 0.22 ug/m?, respectively. Also, the attenuation
factors for both of these chemicals are in the same order of magnitude. These factors
indicate a complete pathway between subsurface soil/groundwater and indoor air at the
site.

Shaw conducted a risk assessment for indoor air as a part of the Baseline Risk
Assessment (BLRA) for the site. As per Sections 5.3.1, 5.3.2 and 5.4 of the BLRA report
(Shaw Environmental, Inc., 2008, Draft Baseline Risk Assessment, Jones Road
Groundwater Plume, Federal Superfund Site (SUP075), Houston, Texas, July 2008): For
indoor air, although a complete pathway for vapor intrusion exists, very little vapor is
migrating from the sub-slab soil into indoor air, based on low measured indoor (ambient)
concentrations that correspond to low calculated attenuation coefficient (alpha) values of
0.002 to 0.009. As per the BLRA, the measured indoor concentrations of PCE and
degradation products in indoor air did not pose an unacceptable health risk to workers.
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