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Results for your recently submitted project are summarized below and detailed as an attached PDF file
which is organized by page numbers listed below. The document number on the cover of this report is
for record only. The document ID references the recipient as the sole owner and contact point.

Sample notes:
Samples were prepared and analyzed to determine inorganic and organic constituents that might be of

use in the client’s problem identification.

Quantitative results (ICP-ES and ICP-MS) are expressed as microgram of analyte per filter disk, and are
not expressed per unit of air that was sampled. GC-MS is not expressed quantitatively because of
uncertain capture efficiency of the filter material for those methods. SEM and XRF are qualitative
techniques because matrix matched standards were not available.

Technigues employed:

SEM= Scanning Electron Microscopy

ICP-ES= Inductively Coupled Plasma — Emission Spectrometry
ICP-MS= Inductively Coupled Plasma — Mass Spectrometry
XRF= X-Ray Fluorescence

GC-MS= Gas Chromatography — Mass Spectrometry

Submitted identification table =~ Physical observation
A23021514_2-17-14_0840 black
A23021514_2-17-14_1510 black

A33021414 white

B13021414 white

D11020514 black with fluffy black solids, < 1 gram, hard to tell density
D12020514 black with fluffy black solids (a little more than D11)
D13020514 black with fluffy black solids (a good bit more than D11 or D12)

Inorganic summary:

ICP-ES was applied after dissolution in aqua regia. Resulits for detected analytes are reported in
Attachment page 1 (summary). The difference in K and Mg between non-fire samples is shown
graphically on page 2. A full detail report showing all measured analytes is on page 3.

A23021514_2-17-14_0840 contained elevated level of Magnesium (relative to other samples)
B13021414 contained elevated level of Potassium (relative to other samples)
Salt was observed on all samples and especially enriched in the D samples.

ICP-MS results are tabulated on page 7-8 as quantitated for the different masses. Interpolation to
elemental composition is possible only if the the isotopic distribution is natural or known. Therefore, no
interpretation is made.

XREF results showed chlorine and elemental results consistent with ICP-ES and ICP-MS. In order to
approximate sample background, a Lexan specimen was analyzed and shown graphically as an overlaid
spectrum so that the differences could be noted. Filter media (polyvinyldiene fluoride) caused X-ray
scatter and hindered bulk XRF analysis. Lack of availability of matched blank filter reduces certainty for
detectability. The XRF resuits are presented on pages 9-16. XRF data is reported using our internal lab
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numbering system, which is tabulated in the GC-MS report on page 4. Please use that cross-talk table to
reconcile data ID’s. It is noted that ICP results are reported on different AD sample numbers due to the
fact that the samples were dissolutions of the originals.

SEM results showed (additionally to ICP resuits) high concentration of carbon and chiorine (likely as
chloride). Scanning electron microscopy (SEM) images with energy dispersive spectroscopy (EDS) show
particulate matter and filter fibers, with the brighter areas in backscatter mode tending to be salt-like in
composition (Na, Mg, Ca, K, Cl, possibly Al and Si} and darker areas in backscatter mode tending to have
high C and Cl compositions and much lower concentration of cations than brighter areas. Filters that
appeared almost white {A33 and B13) had appreciably less particulate matter and had a fine network of
material that appeared to be salt-like by EDS. The analyst was unable to determine the chemical form of
the magnesium, primarily due to its low concentration. During SEM analysis, filter media generated
charging on SEM stage and required coating to dissipate charge.

SEM results are shown on the attachment pages 17-88.

Organic summary:

GC-MS A and B samples contained no detectable organics recoverable by methylene chloride
extraction and GC-MS. D samples contained measurable amounts of diesel fuel and typical combustion
byproducts (e.g. benzo(k)fluoranthene). Organic results are summarized on page 4-6.

Attachment: Data analysis reports by method
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' o J WIPP Samples
e S Crump to: John Young 02/24/2014 09:04 AM
et Cc: Lynette Connelly

Sample ID

Customer ID  Sample ID Mass, mg
A-23..0840 300308394 0.8
A-23...1510 300308395 0.3

A33 300308396 05
B13 300308397 0.4
D11 300308398 19.3
D12 300308399 16.7
D13 300308400 458

The last three samples in the series, D11, D12, and D13, had the only appreciable quantity of extractable
organic material present (extractable masses presented above in the table). These three samples each
displayed a large organic constituent in the chromatogram which is composed primarily of unburned
diesel fuel mixed with combustion products, such as Benzo[k]fluoranthene (see structure and mass
spectrum, below in Figure 2).

The extractable portion of these three samples contained between 40,000 and 65,000 parts per million
(ppm) of material detectable by GC/MS. The remainder of extractable material was either non-volatile or
too high boiling to be detected in the analysis (the upper temperature limit is 340 °C). The variability of
measured organic material on the three filters may be attributed to the small sample size and poor organic
capture efficiency of the filters.

Calculations for the organic quantification was completed in the attached spreadsheet.

WIPP Sample Processing 022014 .xlIsx
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Figure 1. Chromatogram of D1 3 extract analyzed by GC/MS.
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Figure 2. Structure and Mass Spectrum of a typical combustion product, from the NIST Mass Spectral
Database.
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Filter samples were analyzed by X-ray Fluorescence to determine their elemental composition.
Analysis conditions were:

X-ray source

1. Agtransmission target, no filter
40kV electron beam voltage
15 microamp electron beam current
45 degree excitation angle of incidence
4mm diameter beam spot size

npwN

X-ray detector

1. Gain=50

2. Beam shaping 9.4 microseconds

3. 30% dead-time (approximate)

4. 1800 seconds acquisition time

5. 45 degree observation angle of incidence

Sample preparation
1. Sample analyzed in “as is” condition.
2. Filter paper placed on polycarbonate slide.
3. Analysis conducted in air.

In the following graphs:
1. Peaks are labeled with their elemental abbreviations and x-ray line.
The x-axis is x-ray energy in keV
The y-axis is counts (x-rays detected)
The grey trace is raw data
The red trace is smoothed data using an adaptive Gaussian filter
The blue trace is smoothed blank data scaled to compensate for dead-time difference.
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Sample# 309400:
Elements detected above the blank:

Cl, Ca, Zn, Br

Elements observed in the blank Ar, Cr, Fe, Ni, Zr, and Ag
Compton scattering is observed from Ag and Zr.
X-ray lines from elements whose atomic number is less than 12 (Mg) are not observable due to strong

absorption in air.
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Sample# 309399:

Elements detected above the blank: Cl, Ca, Zn, Br
Elements observed in the blank Ar, Cr, Fe, Ni, Zr, and Ag
Compton scattering is observed from Ag and Zr.

X-ray lines from elements whose atomic number is less than 12 (Mg) are not observable due to strong

absorption in air.
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Sample# 309398:

Elements detected above the blank:

Cl, Ca, Zn, Br

Elements observed in the blank Ar, Cr, Fe, Ni, Zr, and Ag

Compton scattering is observed from Ag and Zr.

X-ray lines from elements whose atomic number is less than 12 (Mg) are not observable due to strong
absorption in air.
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Sample# 309397:

Elements detected above the blank:

Cl, Ca, Br

Elements observed in the blank Ar, Cr, Fe, Ni, Zr, and Ag
Compton scattering is observed from Ag and Zr.
X-ray lines from elements whose atomic number is less than 12 (Mg) are not observable due to strong

absorption in air.
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Samplet#t 309396:
Elements detected above the blank:
Elements observed in the blank Ar, Cr, Fe, Ni, Zr, and Ag

Compton scattering is observed from Ag and Zr.

X-ray lines from elements whose atomic number is less than 12 (Mg) are not observable due to strong
absorption in air.
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Sample# 309395:

Elements detected above the blank: Cl, Ca, Br

Elements observed in the blank Ar, Cr, Fe, Ni, Zr, and Ag

Compton scattering is observed from Ag and Zr.

X-ray lines from elements whose atomic number is less than 12 (Mg} are not observable due to strong
absorption in air.
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Sample# 309394:

Elements detected above the blank: Cl, Ca, Pb, Br

Elements observed in the blank Ar, Cr, Fe, Ni, Zr, and Ag

Compton scattering is observed from Ag and Zr.

X-ray lines from elements whose atomic number is less than 12 (Mg) are not observable due to strong
absorption in air.
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