
Overview
Location: Southeastern US

Property: Operating dry cleaner

Objectives: Demonstrate a rational, 
cost-effective, phased investigation 
to determine the extent and severity
of vapor intrusion (VI).

Survey Summary
An operating dry cleaner in the southeastern US had impacted groundwater
and soils with chlorinated solvents. Preliminary soil and groundwater data
and subsequent modeling suggested that a large area of vapor impact
existed. A vapor intrusion investigation was initiated to determine vapor
pathway and potential solvent exposure to occupants of nearby residences,
an adult daycare and office buildings.  

Passive soil gas sampling with the GORE™ Survey was implemented to 
refine and focus subsequent active soil gas and indoor air sampling.

Investigators concluded that vapor intrusion into the adult daycare was 
not occurring.

Combining Passive and Active Vapor Sampling 
to Investigate Vapor Intrusion  

GORE™ SURVEYS
ENVIRONMENTAL SITE ASSESSMENT

C A S E  H I S T O R Y

Figure 1.  Passive soil gas results contoured (µg) with active soil gas results posted (ppbv). 



Site Background & Geology
• Operating dry cleaner, southeastern US.

• Medium to fine-grained sands, some silt, clay layers
interspersed.

• Groundwater: depth, 5 to 17 feet deep; multiple
hydraulic zones; southeast flow.

• Previous soil and groundwater investigations revealed
source area and extent of solvent impact in groundwater.

• J & E modeling suggested large area of potential VI risk.

Sampling Plan
GORE™ Modules were placed at 17 locations on the site.
The modules were installed in holes drilled outside of the
buildings and angled beneath the slabs to a vertical depth
of approximately 5 feet. The modules were exposed for 
10 days and analyzed by EPA 8260/8270 methods. Based
on the data reported from the GORE™ Modules, active
(quantifiable) soil gas sampling was conducted using 6
canisters attached to probes inserted at an angle beneath
the slabs to a depth of approximately 5 feet, and operated
for 4 hours. Indoor air sampling was then conducted using
4 canisters for 24 hours in the adult daycare. TO-14
analysis was conducted on the canister samples.

Survey Results
The GORE™ Survey reported elevated mass levels for PCE
(Figure 1). The TCE and cis- and trans-1,2-DCE results were
similar to the PCE result. The greatest PCE vapor mass was
reported from the source area with declining levels down-
gradient, which correlated with the soil and groundwater
data. These results focused the subsequent active soil gas
sampling to fewer, but more productive sample locations.  

The active soil gas sampling reported elevated levels of
these compounds at the dry cleaner and the adult daycare
center. The PCE results revealed a higher vapor concentration
downgradient from the source instead of at the source.
Indoor air sampling conducted at four locations within the
adult daycare revealed TCE, but not PCE or DCE, both of
which were found in elevated concentrations in the soil gas.

Survey Conclusions
Soil sampling had identified the source area, and in
conjunction with groundwater sampling, the source and
extent of impact by chlorinated solvents was delineated.
Vapor intrusion modeling suggested a large area of vapor
impact and potential vapor intrusion into buildings. 

GORE™ SURVEYS ENVIRONMENTAL SITE ASSESSMENT

Combining Passive and Active Vapor Sampling
to Investigate Vapor Intrusion C A S E  H I S T O R Y

The optimal performance of any Gore product is dependent upon how it is incorporated into the final device. Please contact one of our technical sales associates for application assistance.
GORE and designs are trademarks of W. L. Gore & Associates    © 2006 W. L. Gore & Associates, Inc.     LIT 421.0 03/20/06

www.gore.com/surveys W. L. Gore & Associates, Inc. 
100 Chesapeake Blvd. 
Elkton, MD 21921 
Tel. 1-800-542-3428 

1-410-392-7600
Fax. 1-410-506-4780

Sale Offices: 
Europe: +49-89-4612-2198 
Houston: 1-281-405-5540 
San Francisco: 1-415-648-0438

Email: environmental@wlgore.com

GORE™ SURVEYS FOCUSING YOUR REMEDIATION EFFORTS.

The passive soil gas results from the GORE™ Survey
confirmed the source area location and showed decreasing
mass levels in the soil gas downgradient from the source,
correlating with the soil and groundwater data. Elevated
levels were observed in the active soil gas results (through
canister sampling), but revealed a higher level adjacent to
the daycare than in the source area. Indoor air sampling
was conducted inside the adult daycare based on the soil
gas results. The high levels of PCE and DCE observed in
the soil gas outside of the daycare were not present in the
indoor air samples. TCE observed within the daycare was
likely due to custodial activities. Therefore, vapor intrusion
from impacted groundwater beneath the daycare was
ruled out. Routine indoor air sampling was recommended
due to the sensitivity of the daycare clients and the presence
of elevated solvents in the groundwater.

The results of the GORE™ Survey guided the subsequent
quantified (active) sampling, while minimizing the overall
number of samples. The combination of active and
passive sampling resulted in an overall cost savings of
almost 60% when compared to the cost of a sampling
program using only active sampling.

The Importance of Effective, Efficient 
Vapor Intrusion Investigations
Vapor intrusion, the migration of volatile chemicals from
the subsurface into overlying buildings potentially
representing a health risk to occupants (US EPA), has
moved from an emerging concern to one of intense study
by state and Federal regulators, environmental consultants,
site owners, and other stakeholders. Revised regulations
and updated toxicity are fueling the need to understand the
vapor intrusion process and the potential risk to humans.

Passive vapor sampling represents an economical,
accurate, and easy-to-use means of collecting chemical
data and establishing the presence of a vapor intrusion
pathway. In the past, chemical data collected by passive
methods was considered semi-quantitative (not in units of
concentration) and has played a limited role in determining
risk to occupants. However, even at a qualitative level,
passive methods have been proven useful in delineating
source and extent of subsurface impact, which in turn,
can guide subsequent sampling activities with quantified
(active) methods. Applying a rational, step-by-step
approach to investigating a vapor intrusion issue yields 
a more robust, accurate, and cost-effective result.
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