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Figure 1. Passive soil gas results confoured (pg) with active soil gas results posted (ppbv).

Survey Summary

Overview An operating dry cleaner in the southeastern US had impacted groundwater
Location: Southeastern US and soils with chlorinated solvents. Preliminary soil and groundwater data
Property: Operating dry cleaner 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.

Objectives: Demonstrate a rational,
cost-effective, phased investigation
to determine the extent and severity
of vapor intrusion (V). 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.
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Site Background & Geology

e Operating dry cleaner, southeastern US.

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

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

e 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.

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.

GORE" SURVEYS FOCUSING YOUR REMEDIATION EFFORTS.

www.gore.com/surveys

GORE

Creative Technologies
Worldwide

Sale Offices:

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

Email: environmental@wlgore.com

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

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




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


