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Manchester Environmental Laboratory
7411 Beach Dr E, Port Orchard, Washington 98366

Case Narrative
October 29, 2004

Subject: PSAMP -2004

Samples: 04234280 — 04234293, 04244294 — 04244302, 04244304 — 04244311,
04254309 - 04254310 |

Officer: Ma:r‘ga:ret Dutch
By: M. Mandjikov ;2%

Chlorinated Pesticide, Polychlorinated Biphenyl and Polybrominated
Diphenyl Ether Analysis _

Analytical Method(s)

Each sample was air dried and extracted into methylene chloride using accelerated -
solvent extraction (ASE). After extraction, the extracts were split 50/50 with one portion
reserved for PAH analysis and the other solvent exchanged into hexane for chlorinated
pesticide/PCB/PBDE analysis. The PEST/PCB/PBDE portion of the extract was then
eluted through a macro Florisil® column first with 100% hexane which was collected as
the 0% fraction and then by a 50% diethyl ether / hexane solution which was collected as

the 50% fraction.

Each 0% Florisil® fraction of the sample extracts was solvent exchanged into hexane and
extracted with Tetrabutylammonium hydrogen sulfate (TBA) to remove sulfur.

All extracts were then solvent exchanged into iso-octane and adjusted to ImL in volume.
The 50% fraction was split into two portions. One portion was treated with concentrated
sulfuric acid prior to analysis. ' )

Several samples in this project contained very high concentrations of sulfur and required

a second TBA ¢ ion and reanalysis. These samples included: OCS4208A1,
0OCS4215A1,10CS421 5A1)04244296 and 04244297, _
= T |

These methods are modifications of EPA SW- 846 methods 3545, 3620, 3665, and
- 8081/8082.






Holding Times

All samples were prepared and analyzed within the method holding times with the
exception of the 0% Florisil® fractions of samples OCS4208A1, OCS4215A1, 04244296
and 04244297 The 0% fractions of these samples were initially analyzed within the
holding time but were so contaminated with sulfin that each required a second TBA
extraction and reanalysis. All the results reported from the second analysis of this
fraction are qualified as estimates.

Calibration

The initial calibration curves for all analytes are aéceptable and within the established
QC limits on both analytical columns with the exceptions of Heptachlor, 4, 4’ DDD,
Endrin and Aroclor 1260,

On one column, Heptachlor, 4, 4’ DDD, and Endrin had co-elution with at least one other
analyte in the calibration solution so that a six point calibration curve could not be used
for quantitation. However, at least one standard for each of these analytes was manually
integrated to establish an estimated calibration point and confirm the analyte retention -
time No Heptachlor or Endrin was detected in any of the environmental samples. All
detected and confirmed 4, 4° DDD results are below the repomng limit and are qualified
as estimates.

On one column, the calibration of Aroclor 1260 was estimated due to severe
contamination that was present during the analysis of one of the calibration standards.
All Aroclor 1260 results are 1eported from the other acceptable column. The estimated
calibration results are used for confirmation only. '

All initial calibration veritication (ICV) standards ate acceptable ahd within the
established QC limits with the following exceptions: Endrin, 2, 4° DDE, 2, 4’ DDD and
PCB congeners #77, 138 and 128. These analytes have ICV recoveries below the
established QC limits on one column. All results have been repotted from the column
with acceptable ICVs with the exception of the 2, 4° DDE results which had to be
reported from the unacceptable column for several QC samples because of interferences.
Any results reported from the column with unacceptable ICVs for 2, 4’ DDE are
qualified, “T”’ or “NJ” as estimates.

All reported sample results are bracketed with continuing calibration verification
(CCV) standards that are acceptable and within established QC limits except for:

Heptachlor, Endrin, 4, 4 DDD, Aroclor 1260, 2, 4° DDE, and 2, 4° DDT. All QC results
reported between CCVs that fell outside of the established control limits are qualified “J”
or “NJ” as estimates. :

During this analysis, the Heptachlor response was suppressed by individual sample
matrix interference. The CCV recovery dropped as low as 75%. All environmental






sample results for Heptachlor are qualified as not detected at an estimated reporting limit,
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The September 14 analysis had high CCV recoveries for Aroclor 1260 (128%) Only the
results for sample 04244296 and the SRM QC samples are affected and are qualified, “J”
as estimated. These results should be considered to be biased high.

Instrument degradation of Endrin and DDT

Although the degradation of DDT is acceptable during the analysis of the 0% and acid
treated 50% Florisil® fractions of the extracts, the degradation of Endrin exceeds the
control limit of 15%. The following analytes are reported fiom the 0% fraction: Aldrin,
Heptachlor, all the DDT metabolites, all the Chlordane analogs, all the PCB congeners
and Aroclors, all the PBDEs, Mirex, Heptachlor Epoxide, Toxaphene and the surrogates
TMX and HBBP. None of these analytes are affected by the instrument conditions which
affect the breakdown of Endrin. :

The following compounds are affected by the instrument conditions which affect the
breakdown of Endrin but not DDT: Dieldrin, Endrin, Endosulfan I, Endosulfan II,
Endosulfan Sulfate, Endrin Aldehyde, and Endrin Ketone, These compounds are
reported from the non-acid treated 50% Florisil® fraction of the extracts. The analysis of
this portion of the extract had acceptable Endrin degradation but DDT br eakdown

exceeding 15%.

No results are qualified on the basis of the degiradation results. Degradation does not
appear to be a problem for any fraction analysis based on the results of LCS and matrix

spike recoveries.

Blanks

- Alow response for PBDE - 154 was detected in.some of the method blanks. This

.. appears to be a'small-amount of HBBP:surrogate carried over from the 0% Florisil®
 fraction into the 50% fraction of the extract. Since the HBBP peaks directly overlap the
'PBDE- 154 peaks on both columns, it is impossible to separate these compounds at the
low level detected.: Thetrefore,.no PBDE-154 has been reported below the reporting li_r_x_l_it.m)

Surrogates

Each sample, blank and QC sample were spiked with 100 ng of Tetrachloro-m-xylene
(TMX), Dibutylchlorendate (DBC), and 2, 2°, 4, 4°, 5, 5 Hexabromobiphenyl (HBBP)
prior to extraction.

All environmental sample extracts had acceptable recoveries of TMX and HBBP . This
“demonstrates that all environmental samples were efficiently extracted. The surrogate
DBC demonstrates the efficiency of the collection of the 50% Florisil® fraction of the
extract although the recovery of this surrogate is highly dependent upon the sample
matrix. DBC was analyzed in both the acid treated and untreated 50% Florisil® fractions






of the sample extracts. The lowest recovery of'the two results is reported All treated
extracts had acceptable DBC recoveries. The following untreated environmental sample
-extracts had recoveries below 50% due to matrix affects: 04234283, 04234283 LDP1,
04234284, 04234286, 04234287, 04234288, 04234291, 04244294, 04244294 LMX1,
04244294 LMX2, 04244297, 04244299 No results are qualified on the basis of the DBC
matrix affects since these effects may or may not show snmlat behavior upon the analytes

of interest.

TMX is low in several extraction blanks and a laboratory control sample (LCS) TMX
frequently recovers poorly from the extraction of samples with simple matrix such as
blanks and clean waters and therefore, none of these results are qualified due to the low
TMX recoveries.

However, blanks OBS4215A1 and OBS4215A2 have an unexplained loss of HBBP and
OBS4215A2 also has a low DBC recovery. All the results for these QC samples affected
by these surrogates are qualified at an estimated reporting limit, “UJ”,

Most of the surrogates recovered pooily from the standard reference material (SRM)
samples: OCS4208A1, OCS4215A1 and OCS4222A1. This is typical of the past
analysis of these samples and is attributed to matrix interference rather than extraction
efficiency. Therefore, no result from these samples is quahﬁed on the basis of these low

recoveries,
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Samples 04234283, 04244298, and 04244306 were prepared 1 in duplicate to evaluate the

precision of this method.

Sample 04244306 had cvidence of only one target analyte above the reporting limit in
one of the replicates and therefore no relative percent differences (RPDs) are calculated

for this sample.

All relative percent differences between the analytes detected in samples 04234283 and
04244298 are within the established QC limits.
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Samples 04244294, 04244308, and 04254310 were prepared in triplicate. Two of the
replicates of each sample were spiked with 100 ng of chlorinated pesticides, PCB
congeners #110 and #169, and PBDEs. Each replicate was also spiked with 200 ng of the
remaining target PCB congeners and 1000 ng of Toxaphene. All spike recoveries and the
precision between the spiked samples are within the established QC limits with the
following exceptions:

Matrix Spikes

Sample 04244294 has recoveries below the established QC limits for: Aldrin, Heptachlox
Epoxide, Endosulfan I, Endosuifan I, Endrin, Dieldrin, Endrin Aldehyde, Endrin Ketone,






and Endosulfan Sulfate Since the recoveries of these analytes are low in both samples, it
appears that this may be caused by a matrix effect. All the results for these analytes are
qualified as estimated in the spiked samples, “J”’ or “NJ” or not detected at an estimated
reporting limit, “UJ” in the original sample. :

Therelative percent difference (RPD) between the duplicate matrix spikes of sample
04244294 exceed 40% for Heptachlor, 2,4’ DDD, and PCB Congeners #8, #52 and #
118. The spiked sample results for these analytes in this sample are qualified as
estimates, either “J” or “NJ”.

The duplicate matrix spiked samples of 04244308 and one matrix spiked sample of
04244294 have recoveties of 2, 4’ DDE exceeding the established QC limits due to the
additive affects of a co-eluting analyte upon both columns. The results for 2, 4’ DDE in
these spiked samples are reported as estimates, “NF”’.

Samples 04244308 and 04254310 have recoveries of Dieldrin above the established QC
limits. Aldrin breaks down into Dieldrin during the extraction procedure resulting in low
recoveries for Aldrin and high recoveties for Dieldrin. All spiked sample results f01
Dieldrin in these samples have been qualified as estimates, “J”.

Endrin Aldehyde and Endosulfan Sulfate have low recovéries in all matrix spiked
samples throughout this project. This is typical for this method All results for Endrin
Aldehyde and Endosulfan Sulfate in the environmental samples are qualified, “UJ” as not
detected at an estimated 1eporting limit. All laboratory control samples and matrix spiked
sample results for these analytes are qualified as estimates, either “NJ” or *J”.

" The PBDE-154 matrix spike recovery for sample 04254310 was calculated only from the
. 50% acid treated Florisil® fraction of the extract. In this set of spiked samples it appears
* that some of the compound eluted into the 0% Florisil® fraction of the extract and could

" not be calculated due to the co-clution with the HBBP surrogate. Because of the

. inconsistent appearance of HBBP and PBDE-154 into both Flotisil® fractions of the
: extracts, all non-detected PBDE-154 results are qualified as estimated at the reporting

limit, “UJ”. LCS and matrix spiked results for PBDE-154 are considered to be estimates )

_and are qualified “T”.
Laboratory Control Samples

The laboratory control sample (LCS) was prepared by spiking analytically clean Ottawa
sand with the same amount of target analytes as described in the matrix spike discussion.
An LCS was prepared for each extraction batch of samples processed for this project to
provide an assessment of the performance of this method. The LCS samples were
processed and analyzed identically to the rest of the project.

Aldrin, Endrin Aldehyde and Endosulfan Sulfate have significantly low recoveries for all
LCS samples. All results for these analytes in the environmental samples are qualified,






“UJ”, not detected at the estimated reporting limit. All results for these analytes in the
matrix spiked samples and LCSs are qualified as estimates, either as “J” or “NJ”.

In addition OCS4208A2 has low recoveries for Lindane, 4, 4° DDT, PBDE-154 and PCB
congener 169. All the results for these analytes in the samples extracted with this batch
are qualified either as not detected at an estimated xepomng limit, “UJ” or if detected, as

estimates, “J"” or “NJ”.

Most of the target analytes which elute within the 0% Florisil® fraction of the sample
extract recovered below 50% in OCS4215A2. These recoveries are consistent with the
surrogate spike recoveries for this LCS. Since the surrogate recoveries and matrix spike
i'ésul_ts for the environmental samples extracted with this LCS show good recoveries, it
appears that these low recoveries indicate a loss of extract in this QC sample only but not
in any of the rest of the extraction batch. Therefore, only the analytes eluting in the 0%
Florisil® fraction of the extract of this LCS are qualified as estimates, cither “J” or “NJ”.

Clertified Reference Material

NIST Standard Reference Material 1941b was prepared, extracted and analyzed with
cach batch of samples. The concentration of the reference analytes in this material is
below the laboratory reporting limits. This material contains a high level of sulfur. The
large amount of sulfur in this material required the clean up extraction to be performed
twice. This may increase the error associated with the results when compared to the
environmental samples that were only treated once. '

Because the analyte levels are reported below the method reporting limits, all the results
reported as detected are qualified as estimates, “I” or “NJ”. The accuracy of the results
reported below the reporting limits is compromised as the calibration curve is estimated

below this level.

None of the CRM recoveries meet the QC criteria set in the QAPP. The SRM matrix is
significantly different from most of the samples in this project and is being reported
below the laboratory reporting limits. This SRM may not be appropriate to evaluate the
control of this project

Comments

In cases where the RPD between the Iesults 5 for an analyte on both GC columns exceeds
the established QC limits for confirmation, and there is evidence that the analyte is
present, the result is reported as an estimate, “NJ”,

Some analytes are detected and confirmed to be present above the method detection
limits but below the reporting limits and are reported as estimates, “I”. If the RPD
between the results for each column exceed the QC limits, and other factors exist to
confirm that the analyte is present, the result is reported as an estimate, “NJ”.
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Because of interference and weathering, the Aroclor patterns of the samples poorly match
the reference standards. Identification was made when the individual major PCB
congeners of an Aroclor are present. Several key congeners are averaged to calculate the
concentration of the Aroclor. When the relative percent difference (RPDs) between these
congeners exceeds 40%, the Aroclor result is qualified as an estimate, “NJ”. Aroclors
with RPDs less than 40% but reported below the reporting limit are qualified as
estimates, “J”’.

Analyte List - Reporting Limit* (ug/Kg) MDL(ug/Kg)
{estimated) (estimated)
Lindane 1.0 065
Heptachlor : 1.0 055
Aldrin 1.0 - 015
Heptachlor Epoxide ' 1.0 _ 032
Oxychlordane 1.0 A1
Gamma-Chlordane 1.0 . . .048
Alpha-Chlordane 1.0 051
4,4’ DDE 1.0 10
4,4’ DDD 1.0 024
4,4 DDT 1.0 A2
2,4’ DDE 1.0 . : 12
2.4’ DDD , 1.0 ' .05
2,4° DDT ' 1.0 _ 058
Dieldrin ' 1.0 095
Endrin 1.0 - 039
Endosulfan I 1.0 : 028
Endosulfan 11 ' 1.0 028
Endosulfan Sulfate 1.0 052
Endrin Aldehyde 1.0 024
Endrin Ketone 1.0 092
Mirex 1.0 A4 .
Toxaphene 10.0 2.8
PCB Congener #8 1.0 07
PCB Congener #18 1.0 07
PCB Congener #28 ' 1.0 - 08
PCB Congener #44 1.0 .08
PCB Congener #52 1.0 A1
PCB Congener #66 1.0 09
PCB Congener #77 . 1.0 .06
PCB Congener #110 1.0 .08
PCB Congener #101 1.0 09
PCB Congener #105 1.0 07
PCB Congener #118 1.0 ' .09
PCB Congener #126 1.0 04
PCB Congener #128 1.0 2






Analyte List Reporting Limit* (ug/Kg) MDL(ug/Kg)

(estimated) (estimated)
PCB Congener #138 1.0 A
PCB Congener #153 1.0 08
PCB Congener #170 1.0 11
PCB Congener #180 ' 1.0 089
PCB Congener #187 1.0 084
PCB Congener #195 1.0 23
PCB Congener #206 1.0 A1
PCB Congener #209 1.0 A5
PCB Congener #169 1.0 L 1.74
PBDE-47% _ 1.0
PBDE-99} 1.0
PBDE-100; 1.0
PBDE-153; 1.0
PBDE-154;% 1.0
Aroclor 1016** ' 10. 2.
Aroclor 1260** 10. . 1.

* The reporting limit is based on a Practical Quantitation Limit (PQL). The:
concentration of the PQL is determined by a low standard used in the calibration curve:
For most of the pesticides, PCB congeners and PBDE, the PQL is equal to 10 pg/uL. To
calculate ug/Kg the following units are assumed: -

Extract volume =2 mL

Sample Weight=20 g
% Solids= 100 %

+ PCB Congener 169 behaves similar to the other PCB congeners and was reported with
the same reporting limit. The result determined in this MDL study is atypical of the
performance of this anaiyte .

1 PBDEs behave similar to PCB congeners.. The MDLs have not been determmed i
sediment samples b ) at this time: & &ﬁf‘

** MDLs have not been determined in the otheI AIOC]OIS but are assumed to be similar to
Aroclors 1016 and 1260.

| Caadwls . o
DL rons T oot ol DpDE doduew| G i fubre,
(abher Ge-eeP







Data Qualifier Codes

U

J

Ul

RE]

NAF

NI

NC

hold

The analyte was not detected at or above the reported resuit.

The analyte was positively identified. The associated numerical result
is an estimate. -

The analyte was not detected at or above the reported estimated result.
The data are unusable for all purposes.

Not analeéd for.

For organic analytes there is evidence the analyte is present in this
sample

There is evidence that the analyte is present. The associated numerical
result is an estimate.

Not Calculated
The concentration exceeds the known calibration range.

The analyte was present in the sample. (Visual Aid to locate detected
compounds on report sheet.)






