











1.2 Extraction Procedure for LAS & AS/AES in Sediment

The following extraction procedure was based on the AS/AES draft method'. This

extraction procedure is comparable to several published methods for the extraction of
LAS from sediment. Minor changes were made (e.g., retaining an archive portion of the
extract) for the purposes of this investigation.
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b
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12.

13.

14.

15.
16.
17.

Decontaminate all labware for surfactants using the procedure described in the
AS/AES draft SOP dated 3/2/01. [Note: The cleanup procedure was subsequently
enthanced to include an organic solvent rinse (methanel:ethyl acetate:water, 78:20:2,
v/v/v) and oven heating at 110°C for 1 hour to reduce background LAS levels.]
Freeze-dry ~20-30-g wet weight (overlay water removed) of preserved sediment as
described in the AS/AES draft method.

Prepare a reagent-only method blank to process with the sediment samples.

Add 50 mL of methanol to the dry sediment sample and method blank.

Extract by wrist-action shaker (30 min).

Extract by sonication (10 min).

Centrifuge at ~ 8§70 G for 5 min.

Decant methanol froin sediment.

Repeat methanol extraction steps and combine extract solution.

. Adjust to a fixed volume (e.g., 100-mL) with additional methanol. Remove one-half

of the extract store at ~ 2-6°C as an archive.

. Evaporate the remaining extract solution at ~ 40°C to dryness under nitrogen.

Isopropyl alcohol (0.5 mL) is added to the extract prior to this evaporation step to act
as a "keeper” for the LAS compounds, minimizing loss of chemical due to volatility.
Reconstitute the dry residue m 1-mL of the initial HPLC mobile phase at the imtial
solvent ratio. [This is a modification of the referenced AS/AES procedure and is
intended to reduce retention time shifts by matching the final sample extract solution
with the mobile phase.]

Dilute the samples as needed to adjust for variances in LAS/AS/AES residual levels
in environmental investigation samples. [Note: Each of the sediment sample extracts
in this study were diluted and analyzed separately; bowever, the diluted extract results
were inconclusive due to background LAS levels. ]

Spike with 100 pL AS/AES intemnal standard (~20 pg/mL of deuterated sodium
dodecyl-dys sulfate) and 100 pL of LAS mternal standard (~20 pg/mL of deuterated
ds4-Ci2-LAS)

Sonicate solution for 2 minutes to ensure dissolution.

Filter the solutions (0.45 micron or smaller) to remove particulate matter.

Transfer liquid to an autosampier vial for analysis.

! "Extraction and Analysis of Alkyl Sulfate/Alkyl Ethoxylate Sulfates in Environmental
Sediments," D. Robaugh, draft copy received March 3, 2001.
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1.3 Combined Analysis Method for LAS and AS/AES

The following analyses were performed to demonstrate that LAS and AS/AES could be
analyzed by LC/MS using the same general operating conditions. The mstrument
operating conditions were based on the referenced AS/AES draft method.

1. LAS standard solutions were prepared at concentrations of 0.068 to 19.2 pg/mL
based on the individual homologue concentrations in the formulated reference
standard. The standard solutions were prepared in 50/50 methanol:water (v/v) and
spiked with 100 pL of LAS internal standard (~20 pg/mL of deuterated ds-Ci-LAS).
[Note: The LAS concentrations are originally based on a reported 6 ng/mL LOD for
total C12LAS ata3:1 S/N.]

2. AS/AES standard solutions were prepared at ~ 30 pug/mL in methanol/water. A 1-mL
aliquot was spiked with 100 pL AS/AES internal standard (~20 pg/mL of deuterated
sodium dodecyl-d;s sulfate).

3. LC/MS operating conditions were set up as shown in Figure 1. These general
parameters were used for the AS/AES draft method.

4. A high concentration LAS standard was injected to check chromatography and
establish retention times.

5. An AS/AES standard was injected to check chromatography and establish retention
times.

6. The chromatography and/or operating conditions were adjusted as needed and the
standards were re-analyzed if the operating conditions were changed.

7. A standard blank was analyzed to check for any background surfactants present.

8. Multiple concentration LAS standards were injected to evaluate linearity of
IESPOTISES.

9. The extracted sediment samples and method blank were analyzed to determine
residual LAS concentrations and any matrix interference. [Note: Diluted sediment
extracts were also analyzed later, but the resuits were inconclusive due to background
LAS.]

10. One each of the three sediment extracts was spiked with LAS standard at about 2
times the residual LAS concentration or 10 times signal-to-noise, whichever was
higher. The internal standard concentrations were adjusted, and the spiked extracts
were re-analyzed to evaluate Limits of Quantitation {LLOQ) and Limits of Detection
{(LOD).
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