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Update on Groundwater Extraction, Treatment
and Monitoring Activities

trates primarily on improvements the United States Environmental Protection Agency (U.S. EPA) has made to the

This fact sheet provides an update on activities at the Frontier Fertilizer Superfund Site in Davis, California. It concen-

groundwater extraction and treatment system.

Background

Frontier Fertilizer was placed on the Superfund
National Priorities List in 1994 due to risks associ-
ated with pesticides detected in air, soil and ground-
water resulting from past activities at the site. The
site is located in a light industrial development at
the eastern edge of the City of Davis, California and
occupies approximately eight acres. It was first
developed in the 1950s as an area where agricultural
equipment could be stored. From the early 1970s
through the mid 1980s, the site was used to store,
mix and distribute pesticides and fertilizers for local
agricultural use. In 1987, pesticide processing was
discontinued and investigations were undertaken
when hazardous conditions were discovered at an
unlined disposal basin that resulted in impacts to
groundwater.

Contaminated groundwater has migrated north of
the Frontier Fertilizer Superfund site and is beneath
the Mace Ranch Park Subdivision. Figure 2 shows
the approximate boundaries of the target zones, or
the boundary of groundwater that the U.S. EPA is
currently attempting to capture. Contaminant
levels vary significantly between three groundwater
zones. Layers of less permeable material, like clays,
appear to limit movement between zones, although
this varies across the site. The shallow zone, called
the S-1, extends to approximately 60 feet below
ground surface (bgs). The S-2 zone extends from
approximately 60 to 90 feet bgs. The A-1 aquifer
extends from approximately 90 to 140 feet bgs.
The primary chemicals of concern (COCs) found
in groundwater are four pesticides: 1,2-
dibromoethane (EDB); 1,2-dichloropropane
(DCP); 1,2-dibromo-3-chloropropane (DBCP);
1,2,3-trichloropropane (TCP) and the solvent
carbon tetrachloride (CCl,).

The drinking water supply for the City of Davis comes from a
deeper A-2 aquifer that begins at approximately 180 feet bgs. No
contaminants above drinking water standards have been detected
in the A-2.

Groundwater Extraction and
Treatment System Improvements

Since the U.S. EPA installed the groundwater extraction and
treatment system in 1995, commonly referred to as a “pump-and-
treat” system, it has been operated and maintained with the goal
of controlling the migration of contaminated groundwater. The
system typically uses 16 groundwater extraction wells to remove
contaminated groundwater. Granular activated carbon (GAC) is
contained in three above-ground vessels and is used to remove
volatile organic compounds (VOCs) from the extracted water.
The U.S. EPA samples and discharges the water to the City of
Davis sanitary sewer system under a discharge permit.
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Figure 1: Frontier Fertilizer Superfund Site, Davis,
California
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Within the last two years, the U.S. EPA implemented
system improvements to increase control of contaminated
groundwater and allow the system to operate at the maxi-
mum available treatment rate (80 gallons per minute).
These and other operation and maintenance improvements
have also resulted in reduced operation costs.

Improvements made to the system since August 2003
include the following:

1) Installation of five new wells capable of extracting and
monitoring contaminated groundwater and four
smaller wells, called piezometers, to increase monitor-
ing capacity of the groundwater system.

2) Completion of four extraction wells and connection to
the existing extraction system.

3) Replacement of problematic buried power and control
conductors with above-ground wiring to minimize
operational and maintenance requirements.

4) Replacement of pressurized treatment system discharge
plumbing with a gravity flow line to facilitate increased
pumping capacity and reduced energy demand.

Groundwater Monitoring
System Improvements

To evaluate the extraction system effectiveness and the
distribution of groundwater contamination, the U.S. EPA
measures groundwater elevations and COC concentrations
in wells at and around the site. In order to improve the

sample collection process, separate pumps were installed in
73 monitoring wells. Groundwater monitoring and
treatment system performance results are documented in
quarterly reports available to the public at the Information
Repositories listed below.

Laboratory Testing of Soil
Treatment Options

The U.S. EPA is currently testing four options for soil
treatment in laboratory studies. Contaminated soil and
groundwater were mixed in the lab with four different
additives to evaluate their effectiveness in treating the
pesticides. Laboratory results will be available in June and
these results will be used to help select a remedy to clean-
up contaminated soil found at the site.

Upcoming Documents

During summer 2005, the U.S. EPA will complete a draft
Feasibility Study (FS) that includes a detailed analysis of
alternatives for final clean-up of on-site contaminated soils
and groundwater. Once the FS is finalized, the U.S. EPA
will issue a Proposed Plan that recommends clean-up
alternatives and its preferred alternative. As part of a
formal 30-day review process of the Proposed Plan, the
U.S. EPA will schedule a public meeting to discuss the
proposed clean-up alternatives and receive verbal com-
ments. Community members may also provide formal
written comments on the Proposed Plan within the 30-day
comment period.

Access to Site Information and Repositories
For Web Access to general site information and fact sheets, go to: http://yosemite.epa.gov/r9/stund/overview.nsf

For detailed information, visit the libraries listed below:

Yolo County Library, Davis Branch
315 E. Fourteenth Street
Davis, CA 95616

(530) 757-5593

Hours:

Monday: 1—-9 pm
Tuesday-Thursday: 10 am —9 pm
Friday, Saturday: 10 am — 5:30 pm
Sunday: 1-5pm

Shields Library

Government Documents Department
University of California

Davis, CA 95616

(530) 752-6561

Hours:

Monday-Thursday: 7:30 am — 12 midnight
Friday: 7:30 am — 6 pm

Saturday: 12 pm — 6 pm

Sunday: 12 pm — 12 midnight
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U.S. EPA Contacts

Bonnie Arthur Jackie Lane

Remedial Project Manager Community Involvement Coordinator
U.S. EPA, Region 9 (SFD-8-2) U.S. EPA, Region 9 (SFD-3)

75 Hawthorne St. 75 Hawthorne St.

San Francisco, CA 94105 San Francisco, CA 94105

(415) 972-3030 (415) 972-3236

arthur.bonnie @ epa.gov lane.jackie @ epa.gov

/ You can also leave a message on the

Community Involvement Toll-Free number: (800) 231-3075

U.S. Environmental Protection Agency, Region IX FIRST-CLASS MAIL
75 Hawthorne Street (SFD-3) POSTAGE & FEES
San Francisco, CA 94105 ! FS,AIIEEI)DA
Attn: Jackie Lane (Frontier Fert. 6/05) Permit No. G35
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Penalty for Private Use, $300

Address Service Requested




<<
  /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 /Warning
  /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 [600 600]
  /PageSize [1008.000 612.000]
>> setpagedevice


