APPENDIX I

SUPPORTING INFORMATION FOR ACID/SILICA-GEL CLEANUP

Cleanup procedures and analytical methods described in Washington State Department of
Ecology’s publication Analytical Methods for Petroleum Hydrocarbons (Ecology 1997) were used for the
analysis of petroleum hydrocarbons in Uplands Area RI soil and groundwater samples. For the analysis
of diesel-range, motor oil-range, and heavy oil-range petroleum hydrocarbons, an acid/silica-gel cleanup
procedure was performed prior to analysis of the samples using Method NWTPH-Dx. As written in
Ecology’s publication, an acid/silica-gel cleanup technique may be employed in those cases where
samples contain a significant amount of naturally occurring non-petroleum organic material (e.g., leaf
litter, bark, etc.), which may contribute biogenic interferences. Because Parcel 3 is underlain with a layer
of fill material (silts, sands, and gravel) that contains varying amounts of wood debris and also a relatively
thick layer of wood debris (about 6 to 11.5 ft thick) below the fill material, biogenic interferences due to
the wood debris were considered likely during the NWTPH-Dx analysis of soil samples. Also, because
the groundwater saturation zone includes these layers of wood debris, biogenic interferences due to wood
debris were considered likely during the NWTPH-Dx analysis of groundwater samples. An acid/silica-
gel cleanup performed on the extracts prior to analysis was used to reduce or eliminate the non-petroleum
organic material. According to Bob Carrell at Ecology’s Manchester laboratory, the use of acid/silica-gel
cleanup on soil and groundwater samples is appropriate due to the presence of buried wood waste in the
subsurface at Parcel 3 (Ecology 2004).

According to the method, the acid/silica-gel cleanup step could result in a loss of between 10 and
20 percent of some petroleum products (i.e., heavy fuel oils). As required by the method, to account for
this loss standards that had undergone an acid/silica-gel cleanup were used to calibrate the analytical
instruments when analyzing soil and groundwater samples by Method NWTPH-Dx. The use of these
standards is documented in the case narrative of each applicable laboratory report.

To further evaluate whether or not the acid/silica-gel cleanup resulted in loss of some petroleum
hydrocarbons, selected chromatograms for the semivolatile organic compound (SVOC) analyses were
evaluated. An acid/silica-gel cleanup is not performed for the SVOC analysis. If total petroleum
hydrocarbons (TPH) were present in the sample, a response would be observed on the SVOC
chromatogram. The chromatogram for the SVOC analysis of the groundwater sample collected at MW-
110 during the second monitoring event was selected for review because product had been observed in
this well during the previous groundwater monitoring event. TPH was not detected in the groundwater at

this well during the second groundwater monitoring event. If a TPH response on the SVOC
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chromatogram was present but not present on the TPH chromatogram, it would be possible to assume
potential loss of TPH due to the acid/silica-gel cleanup. However, as shown on Figure J-1, no TPH
response is present on the SVOC chromatogram for sample MW-110, which supports the conclusion
made from the TPH chromatogram for sample MW-110, and that there is no detectable TPH present in
groundwater at monitoring well MW-110. According to the laboratory, the peak present on the SVOC
chromatogram for sample MW-110 is likely sulfur. For comparison, a chromatogram for an SVOC
analysis performed on a non-project sample, which had a diesel-range organic concentration of 1.4 mg/L,

is shown on Figure J-2.

REFERENCES

Ecology. 2004. Personal communication (Telephone conversation with Bob Carrell, Washington State
Department of Ecology, Manchester Lab, re: Acid/Silica Gel Cleanup on Groundwater Samples). Stacy
Pischer, Landau Associates, Inc., Edmonds, Washington. August 31.

Ecology. 1997. Analytical Methods for Petroleum Hydrocarbons. Washington State Department of
Ecology. Publication No. ECY 97-602. June.

9/13/06 \\Edmdata\projects\529\009\300\WIP\R\Combined RI\Combined RI\Appendices\Combined RI_App I.doc LANDAU ASSOCIATES

I-2



9/13/06 \\Edmdata\projects\529\009\300\WIP\R\Combined RI\Combined RI\Appendices\Combined RI_App I-1.doc

Data Filei Zcheml/nt6,i /20040311 ,b/hadde,d Page ¢
Date ¢ 11-SEP-20904 18:26

Client ID$ MW-110 Instrumenty nté,i

Sample Info: HR44E

¥olume Injected Cul>3 1.0 Operator: VS

Column phase: RTX-5 Column diameter: 0,32

/chem1/nt6,1/20040911,b/hadde . d
9.6
9.3
9,02
8.7:
8.4
8.4-
7.8-
7.5:
7.2:
6.9-
6.6-
6.3-
6,0-
5,7-
5.4:
5.1
4.8-
4,82
4.2
3.9
3.6
2.3
3.0/
2,72
2.4:
2,12
1.8°
1.8
1,2-
0.9
0.6
0,3

Y (x10"6)
~Nitrobenzene-do+

~Phenol~ds+

~1,4-Dichlorobenzene-d4

-1,2-Dichlorobenzene-d4
-Phenanthrene-d10

-Chrysene-d12
-Di-n-octylphthalate-d4

—Acenaphthene-d1¢
~Terphenyl-di4
-Perylene-di2

~Naphthalene—dg
-2,4,6-Tribromophenol

~2-Fluorobiphenyl

~2-Fluorophenol

X TP Rt S | S T ST ST S RSP S R S S

Figure

LANDAU Port of Anacortes _ - -
ASSOCIATES Anacortes, Washington svoc Chromatogram MW-110 | 1




9/13/06 \\Edmdata\projects\529\009\300\WIP\R\Combined RI\Combined RI\Appendices\Combined RI_App |-2.doc

LANDAU
ASSOCIATES

SGuYsp -

Data File: Jcheml/nt6,.i /20040714 ,b/gud45d,.d

Date
Client
Sample
Volume
Column

14~3UL-2004 13351

ID:
Info3 GU45D

Injected <uld>: 1.0

phaset RTX-5

[Nov L
Page &

Instruments nté,i

Operators Vs
Column diameter: 0.32

Y {x10%6)

R -

6.2
6.0:
5.8-
5.64
5,41
5,22
5.0
4,82
4,62
4.4;
a2
4,02
3.8
3,62
3,42
3,25
3.0;
2.8:
2,62
2,41
2,23
2,01
1,82
1,65
1,4€

1,03
0.8
0.6:
0.4
0.2:

-2-Fluorophenol

~Phenal-d5+

-1,4-Dichlorobenzene~dé+

~1,2-Dichlorobenzene-dd

Zcheml/nt6, /20040714 b gu45d.d

i

=2-Fluoraobiphenyl

-Naphthalene~8

~Nitrobénzene-d5

T

-Phenanthrene-di¢
~Terphenyl-di4

-2,4,6-Tribromophenol
-Chrysene-di2
=Di-n-octylphthalate-d4

~Perylene-di2

Taz T Tam T 4 s e T T Ay T e T e T T deT T AT T e

Hin

23

—5001791

FAGE 3

Port of Anacortes
Anacortes, Washington

SVOC Chromatogram —
Non-Project Sample with
Diesel-Range Orqganics Present

Figure





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




