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 Toxics Cleanup Program                    July 2011 

Rayonier Mill Off-Property Soil  
Dioxin Study 

Draft Report Available for Public  
Review and Comment 
 

In 2008, Department of Ecology analyzed one soil sample from 
85 different locations near and downwind of the Rayonier Mill 
property.  The purpose of this sampling is to help determine: 

 The concentration of dioxins and furans (referred to as dioxins 
in this fact sheet) in surface soils that might have been im-
pacted by air emissions from the Rayonier Mill; and 

 The former Rayonier Mill’s contribution to measured dioxin 
contamination, compared to other possible sources. 

Ecology released data in February of 2009 and now has further  
evaluation of the study.  The draft report is ready for public re-
view at the locations listed in the box on the right.  Please submit 
comments by August 30, 2011.   

Study Conclusions 
Chemical and spatial patterns in the data indicate that the former 
Rayonier Mill was one source of dioxins. Other sources also con-
tributed to the dioxins found in this study. Ecology did not design 
this study to determine the boundaries of Rayonier’s responsibil-
ity or assess human health risk.  Instead, it identifies areas of con-
cern and potential sources.  Under state cleanup law, Rayonier 
must address its off-property dioxin contamination.   
Figure 1 compares the data to a level of 11.1 parts per trillion 
(ppt) TEQ.*  This is the “Method B” direct contact value for pro-
tection of human health.  Above 11.1 ppt, there is greater than a 
one-in-a-million additional cancer risk, depending on type and 
length of exposure.  Forty samples had above 11.1 ppt TEQ. 

 

 

 

 
 

 

*TEQ is a measure of the toxicity of a dioxin mixture.  For more on 
TEQs, see the Reading Guide, available online and at the locations 
listed to the right. 

Comments Accepted 
July 14—August 30, 2011 

 
Submit Comments and       
Questions to: 

Connie Groven, Project Manager 
WA Department of Ecology  
Toxics Cleanup Program, SWRO 
P.O. Box 47775 
Olympia, WA 98504-7775 

Phone: (360) 407-6254 
E-mail: Connie.Groven@ecy.wa.gov 
 
Public involvement contact: 
 
Hannah Aoyagi 
Phone: (360) 407-6790 
E-mail: Hannah.Aoyagi@ecy.wa.gov 
 
DOCUMENT REVIEW LOCATIONS 

 
Port Angeles Public Library 
2210 South Peabody Street 
Port Angeles, WA 98362 
Phone: (360) 417-8500 

Peninsula College 
1502 E. Lauridsen Blvd. 
Port Angeles, WA 98362 
Phone: (360) 417-6280 

WA Department of Ecology 
Southwest Regional Office 

300 Desmond Drive SE                  
Lacey, WA 98503  

By appointment only:  

Contact Debbie Nelson,                
Debbie.Nelson@ecy.wa.gov or  

(360) 407-6365 

 

Ecology’s Toxics Cleanup website 

http://www.ecy.wa.gov/programs/tcp/
sites_brochure/rayonierOffProp/
rayonierOffPr_hp.htm   

 
Figure 1.  Soil dioxin 
concentrations in parts 
per trillion (ppt) TEQ* 
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Ecology’s Next Steps 
Ecology will respond to questions at the end of 
the comment period and address general public 
concerns in a responsiveness summary.  The re-
sponsiveness summary will be available at loca-
tions listed on page one. 

Ecology has shared these results with Rayonier 
and will ask the company to address dioxins out-
side of its property.  Ecology will work with 
Rayonier on a legal agreement and a plan for the 
next steps. 

Study Findings 
For a detailed summary of the report, see the 
Reading Guide (locations listed on page one). 

Chemical patterns:  There are many different 
types of dioxins and related furans.  Different 
sources have certain proportions of dioxins and 
furans.  The lab looked at the 17 dioxins and fu-
rans that are considered most toxic.  The study 
looked at possible sources by analyzing for cer-
tain patterns.  This is a complex process because 
samples rarely have dioxins from only one 
source.   

All of the samples had one 
or more of three patterns 
(Figure 2).  Each of these 
patterns may represent a 
single source or a mix of 
different sources. 

Sources of dioxins:  The 
next step was to see if these 
patterns matched any 
known sources of dioxins.  
Ecology gathered data on 
many different known di-
oxin sources, including hog 
fuel boilers that burned salt-
water laden wood to fuel 
pulp mills.   

The source three pattern 
(Figure 2) closely matches 
a hog fuel boiler source.  

There were several hog fuel boilers in Port An-
geles, including the Rayonier Mill.  Source one 
is a profile similar to tire burning or possibly a 
certain pesticide.  Source two matches other ur-
ban soils and some hog fuel boilers, and may be 
a mix of sources. 

Magnitude:  The dioxin levels found in Port 
Angeles appear higher than in typical urban ar-
eas, based on available data.  However, when 
source three dioxins are removed, the overall 
levels look more like a typical urban area.   
Spatial patterns:  Total dioxins from all three 
sources do not follow a spatial trend.  However, 
each of the three sources looks distinct when 
mapped out separately.  Higher concentrations of 
source one are mainly found on a few scattered 
properties.  Source two is more uniform across 
the area investigated.  Source three is highest 
closer to the Rayonier Mill (Figure 3). 

Mass balance:  Ecology also did a rough calcu-
lation and found that Rayonier’s past emissions 
could account for the levels of source three diox-
ins seen in soil within the area investigated.  This 
does not rule out other sources that could have 
contributed to source three dioxins. 

Rayonier Mill Off-Property Soil Dioxin Study 

Figure 2. Dioxin patterns found in Port Angeles soils shown as fractions of TEQ 

 Source 1 - tire burning, herbicide  
 Source 2 - urban soils, hog fuel  
                    boilers 
 Source 3 - hog fuel boilers 
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Keep In Mind... 
 Dioxins are unintentional byproducts of human activities and natural processes.  They do not 

break down easily in the environment and, as a result, are found everywhere. 

 A single sample cannot be used to say whether a property is contaminated or not.  Dioxin levels 
can vary widely, even within a single property. Other parts of a property may not have the same 
results.    

 A single sample cannot predict if there is a health risk on a property.  Samples were taken from 
the least disturbed part of each property in the study, which may not be an area where people are 
exposed.   

 

Rayonier Mill Off-Property Soil Dioxin Study 

Healthy Actions 
If you or members of your household are concerned, you can reduce exposure 
to potentially contaminated soil by: 
 

 Washing your hands after working or playing outside, and before eating. 

 Scrubbing fruits and vegetables from the garden. 

 Vacuuming regularly and dusting with a damp cloth. 

 Keeping children’s toys clean. 

Also, dioxins from air emissions tend to stay in the upper layer of soil until they 
are disturbed.  Landscaping and development can dilute these dioxins, while 
grass and other ground cover can help prevent exposure.    

 Rayonier Mill hog fuel boiler 
 

Figure 3. Map of source three dioxin levels (excluding forest, road, and upslope samples) 
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Rayonier Mill Off-Property  
Soil Dioxin Study 
Clallam County, WA 
 
Study Results Available 

Public Comment Period: 

July 14-August 30, 2011 

 

 

 

 

If you need this publication in an alterna-
tive format, call reception at (360) 407-
6300. Persons with hearing loss, call 711 
for Washington Relay Service. Persons 
with speech disability call 877-833-6341. 

  
 
PO Box 47775 
Olympia, WA 98504-7775 

Technical Workshop & Public Open House 
August 3, 2011 

Port Angeles Senior Center 
728 E. 7th Street, Port Angeles, 360-457-7004 

    
Technical Workshop, Craft Room 3:00—5:00 p.m. 
Presentation and discussion with Greg Glass about the 
analysis and conclusions of this study.  This event is 
also open to the public. 
 
Open House, Multi-purpose Room 6:30—8:30 p.m. 
 
6:30—7:00 p.m.    Open House session 
7:00—8:00 p.m.    Presentation on the results of the        
                                study and Ecology’s next steps   
                              Question & answer 
8:00—8:30 p.m.    Open House session 


	Draft Report Available for Public  Review and Comment

	Submit Comments and       Questions to:

	http://www.ecy.wa.gov/programs/tcp/sites_brochure/rayonierOffProp/rayonierOffPr_hp.htm  

	Ecology’s Next Steps

	Study Findings

	Keep In Mind...

	Healthy Actions



<<

  /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

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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



