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Technical Memorandum

To: Justine Barton, Environmental Review and Sediment Management Unit, EPA Region 10
From: Keith Strout, CB&I Federal Services, LLC, EPA QATS Program

Through: Shari Myer, QATS Program EPA Project Officer

Date: November 13, 2013

Subject: Development and Production of the Puget Sound Sediment Reference Material SR0431

1.0 Introduction

In cooperation with the United States Environmental Protection Agency (EPA) Region 10, and the EPA
Analytical Services Branch (ASB) Office of Superfund Remediation and Technology Innovation
(OSRTI), a Puget Sound Sediment Reference Material (SRM) was developed and produced at the
Quiality Assurance Technical Support (QATS) Laboratory in Las Vegas, Nevada. This SRM is
designated as Puget Sound SRM SR0431. The QATS Laboratory is operated by Shaw Environmental,
Inc., a CB&I Federal Services, LLC Company, under EPA Contract Number EP-W-10-033.

The Puget Sound SRM was prepared from marine sediment material sampled from Puget Sound in
Washington State, and it was developed as a quality assurance (QA) material to assist in the
verification and validation of measurement accuracy, and to evaluate and monitor laboratory
performance when analyzing real-world samples collected from Puget Sound. The Puget Sound SRM
was developed for use with high resolution gas chromatography / high resolution mass spectrometry
(HRGC/HRMS) extraction and analysis methods for chlorinated dibenzo-p-dioxin / chlorinated
dibenzofuran (CDD/CDF) and chlorinated biphenyl congener (CBC) analytes, as well as for Aroclors
using gas chromatography / electron capture detection (GC/ECD) methods. Certified values and
advisory control limits for many of these organic analytes have been established for this QA material
and are presented in this report. All of the analytes in Puget Sound SRM SR0431, for which certified
values and advisory control limits have been established, were naturally present in the sediment
material before processing.

This technical memo describes the production of the Puget Sound SRM at the EPA QATS Laboratory,
including receipt and processing of the starting material, characterization, preliminary and round-robin
analysis of the sediment, development of certified analyte values and advisory control limits, and
packaging and storage of the finished Puget Sound SRM.

2.0 Origin and Receipt of the Puget Sound SRM Starting Material

Marine sediments from three different locations in Puget Sound, Washington were received at the
QATS Laboratory in Las Vegas, Nevada on September 29, 2010. The starting sediment material
sampling methods, activities, and locations are described in detail in the EPA document “Field
Sampling Report for the Puget Sound Sediment Reference Material Development Project”, July 29,
2011. Another informative document related to the development of the Puget Sound SRM is the EPA
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document “Quality Assurance Project Plan for the Puget Sound Sediment Reference Material
Development Project”, May 3, 2010. The initial intent of using sediments from three different locations
in Puget Sound as starting materials was to use a combination of the three materials to create the final
SRM with the desired concentrations of CDD/CDF and CBC analytes. One of the sampling locations
was targeted because the sediment was suspected of containing Aroclor/CBC analytes, the second
sampling location was targeted because the sediment was suspected of containing CDD/CDF analytes,
and the third location was targeted because the sediment was thought to be relatively free of CDD/CDF
and CBC analytes and could potentially be used as a diluent to prepare the final SRM.

The sediment materials were shipped overnight and received in sealed and intact five-gallon plastic
buckets, which were labeled and accompanied by chain-of-custody documentation containing the
appropriate identification and tracking information. A total of 27 five-gallon buckets of the three different
sediment materials were received and logged into the QATS Laboratory sample management system
(see Appendix 1 — Photos 1, 2, & 3). The three different sediments were assigned unique lot numbers
for identification and tracking purposes. The 27 buckets of sediment material were sampled from the
following locations in Puget Sound:

e 10 Buckets from the Lower Duwamish Waterway/T-117 in Seattle, Washington suspected of
containing Aroclor/CBC analytes.

e 13 Buckets from Budd Inlet near Olympia, Washington suspected of containing CDD/CDF
analytes.

e 4 Buckets from Raft Island in Carr Inlet near Gig Harbor, Washington suspected of containing
no CBC or CDD/CDF analytes.

Table 1 below presents the starting sediment materials identification and quantity information upon
receipt. The net wet weight of each bucket was obtained by recording the gross weight of each bucket
and subtracting the weight of the empty bucket after removal of the sediment. The total net wet weight
of each sediment type was derived by summing the net wet weights of the individual bucket contents.

Table 1: Puget Sound SRM Starting Sediment Materials Receipt Information

Sed|m_ent Assigned Lot Total Number of Total Net Wet TOt{’.‘I Net Wet
Sampling . - Weight After
. Number 5-Gallon Buckets | Weight Received -

Location Decanting H,O
Carr Inlet SR0412 4 114 Kg 103 Kg
Budd Inlet SR0413 13 297 Kg 289 Kg
T-117 SR0414 10 259 Kg 230 Kg
Total NA 27 670 Kg 622 Kg

3.0 Processing of the Puget Sound SRM Starting Material

The three starting sediment materials were processed separately and independently to avoid cross-
contamination of the materials. The order of processing for the starting sediment materials was Carr
Inlet, followed by Budd Inlet, then T-117, and each sediment type was processed in an identical
manner. The first step in processing the starting sediment materials was to open all of the containers
for each sediment type and decant the water from the top of the sediment material. Following
decanting, the sediment material was removed from the buckets and distributed into labeled, tared,
high-density polyethylene (HDPE) trays to promote air-drying of the sediment material. Each of the
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trays containing the sediment was weighed to obtain the gross weight of the tray containing the
sediment. The net wet weight of the sediment material of each tray was determined by subtracting the
tare weight. The total net wet weight of each starting sediment material received is illustrated in Table
1. The sediment location identification and weight information were recorded on the tray label and in
the sample processing logbook.

After distributing the wet sediment from the three sampling locations into HDPE trays, the three starting
sediment materials were placed in three separate laboratory areas designated for each sediment type
to commence the air-drying processing phase (see Appendix 1 — Photo 4). The temperature in the
laboratories was maintained at 80° F, and the relative humidity was less than 10 percent during the
sediment processing drying phase. The fume hoods in the laboratories were left on during the drying
phase to remove the excess moisture from the environment. Cross-cut patterns were made in the
sediment in each tray to increase the surface area of the sediment exposed to the air to promote
drying. The starting sediment materials were allowed to dry for a period of two weeks. During the two-
week time period as the starting sediment materials continuously lost moisture, the sediment in the
trays was broken up with a ceramic pestle, and chopped into smaller pieces with stainless steel
utensils, and was repeatedly turned over to promote evaporation of the water. Sample weighing results
indicated that the sediments lost over 70 percent of their moisture content during the first three days of
the drying phase. After two weeks of air-drying and chopping, the starting sediment materials appeared
to be dry and free-flowing, and the sediment material particles ranged from less than 63 um to gravel-
size particles (see Appendix 1 — Photo 5).

Subsequent to air-drying the starting sediment materials in trays, each of the sediment types was
tumbled in a stainless-steel V-blender in multiple batches to further reduce the particle size of the
sediment material. Zirconia grinding pellets were added to the V-blender batches to promote particle
size reduction. After the sediment material was processed in the V-blender, it was distributed back into
the HDPE trays for further drying over a one-week period. The sediment material was turned-over in
the trays with stainless steel utensils several times daily to promote drying. Samples of the three dried
sediment materials were selected for loss on drying determinations, the results of which are listed in the
Table 2 “Loss on Drying — Final” row.

All of the dried material from each of the sediment types was separately combined and blended in a
rotary blender for a period of 24 hours and sampled for preliminary analysis. The bulk material was
removed from the blender and distributed into clean 5-gallon plastic buckets (see Appendix 1 — Photos
6, 7, & 8). After all three of the sediment materials were processed in the rotary blender and sampled,
the three different sediment materials were subjected to preliminary analysis to determine primarily the
concentrations of CDD/CDF and Aroclor analytes in the sediment materials. Additional physical
parameters of the sediment material were determined, including water content of the original decanted
sediment, particle size, final loss on drying, total organic carbon (TOC), and loss on ignition.

4.0 Preliminary Analysis of the Puget Sound SRM Starting Material

Preliminary analysis of Puget Sound SRM starting materials was performed subsequent to the drying
and individual batch blending of the three different sediments. Analysis for Aroclors, water content of
the original decanted sediments, particle size, final loss on drying, and loss on ignition was performed
or determined at the QATS Laboratory. Analysis for CDD/CDF analytes and TOC was performed by a
commercial laboratory.

Particle size was determined by sieve analysis using a series of decreasing size US Standard Testing
Sieves (ASTM E-11) employing a Ro-Tap Model RX-29 sieve analysis testing device (see Appendix 1 —
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Photo 9). Loss on drying and loss on ignition determinations were performed using QATS Laboratory
standard operating procedures (SOPs), and TOC analysis was performed using EPA Method 9060A.
Aroclor analysis was performed using the EPA Contract Laboratory Program (CLP) SOMO01.2
Statement of Work (SOW), and CDD/CDF analysis was performed using the EPA CLP DLM02.2 SOW.

Table 2 below presents the physical property determinations for the three starting sediment materials.

Table 2: Physical Properties of Puget Sound SRM Starting Sediment Materials

Physical Property

Carr Inlet Sediment
Lot No. SR0412

Budd Inlet Sediment
Lot No. SR0413

T-117 Sediment
Lot No. SR0414

Net Dry Weight 69 Kg 101 Kg 111 Kg
Original Water Content 32% 65% 52%
Loss on Drying - Final 0.80% 2.4% 2.8%
Loss on Ignition 3.3% 13.8% 9.4%
Total Organic Carbon 0.56% 2.6% 1.9%

Sieve Analysis

Carr Inlet Sediment
Lot No. SR0412

Budd Inlet Sediment
Lot No. SR0413

T-117 Sediment
Lot No. SR0414

20 Mesh US Sieve 0.0% 0.0% 0.0%
45 Mesh US Sieve 0.5% 1.0% 3.0%
60 Mesh US Sieve 1.0% 1.0% 2.5%
80 Mesh US Sieve 1.0% 2.0% 3.0%
100 Mesh US Sieve 0.5% 2.0% 2.0%
120 Mesh US Sieve 1.0% 3.0% 4.0%
200 Mesh US Sieve 12.5% 12.0% 17.0%
230 Mesh US Sieve 11.0% 10.0% 19.0%
230 Mesh US Sieve 72.5% 69.0% 49.5%

Table 3 below presents the preliminary Aroclor concentrations for the three starting sediment materials.

Table 3: Aroclor Concentrations of Puget Sound SRM Starting Sediment Materials

ROL Carr Inlet Sediment | Budd Inlet Sediment T-117 Sediment
Aroclor (ug/Kg) Lot No. SR0412 Lot No. SR0413 Lot No. SR0414
(ug/Kg) (ug/Kg) (ug/Kg)
Aroclor 1016 33 33 U* 33U 33U
Aroclor 1221 33 33U 33U 33U
Aroclor 1232 33 33U 33U 33U
Aroclor 1242 33 33U 33U 33U
Aroclor 1248 33 33U 33U 33U
Aroclor 1254 33 33U 33U 33U
Aroclor 1260 33 33U 33U 75
Aroclor 1262 33 33U 33U 33U
Aroclor 1268 33 33U 33U 33U

*U = Not detected above the required quantitation limit (RQL)
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Table 4 below presents the preliminary CDD/CDF concentrations and total toxic equivalency (TEQ) for

the three starting sediment materials.

Table 4: CDD/CDF Concentrations of Puget Sound SRM Starting Sediment Materials

Carr Inlet Sediment

Budd Inlet Sediment

T-117 Sediment

Cfnzligz (nF;(ﬁ(Lg) Lot No. SR0412 Lot No. SR0413 Lot No. SR0414
(ng/Kg) (ng/Kg) (ng/Kg)
1,2,3,4,6,7,8-HpCDD 2.5 12.7 352 79.7
1,2,3,4,6,7,8-HpCDF 2.5 3.90 136 21.1
1,2,3,4,7,8,9-HpCDF 2.5 0.45 J** 5.64 1.97J
1,2,3,4,7,8-HxCDD 2.5 0.88J 7.42 1.49]
1,2,3,4,7,8-HXCDF 25 1.49] 16.3 3.41
1,2,3,6,7,8-HxCDD 25 1.03J 21.8 4.23
1,2,3,6,7,8-HXCDF 25 0.37J 5.68 1.58J
1,2,3,7,8,9-HxCDD 25 0.87J 11.4 2.74
1,2,3,7,8,9-HXCDF 25 2.50 U* 1.797 0.57J
1,2,3,7,8-PeCDD 2.5 0.57J 3.99 0.82J
1,2,3,7,8-PeCDF 2.5 1.22] 7.20 1.20J
2,3,4,6,7,8-HXCDF 2.5 1.35J 13.3 2.36J
2,3,4,7,8-PeCDF 2.5 250U 2.357J 0.86J
2,3,7,8-TCDD 0.5 1.30 5.61 1.18J
2,3,7,8-TCDF 0.5 0.70 3.24 0.81J
OCDD 5.0 91.3 2960 737
OCDF 5.0 7.84 216 64.1
Total HpCDD | - 33.8 918 214
Total HpCDF | - 9.42 347 74.8
Total HXCDD | - 11.1 199 35.6
Total HXCDF | - 6.94 193 36.6
Total PeCDD | - 4.05 40.2 7.83
Total PeCDF | - 3.79 64.4 19.0
Total TCDD | - 5.45 33.1 6.46
Total TCDF | - 7.71 445 15.6
Total TEQ Mammal | ----- 2.77 245 5.28
Total TEQ Fish | - 2.81 21.1 4,53
Total TEQ Bird | - 3.22 23.4 5.36

* U = Not detected above the required quantitation limit (RQL)
**J = Estimated concentration
Note: TEQ results are based on the Toxic Equivalency Factors from the World Health Organization
(Mammal 2005, Fish and Bird 1998).

Based on the preliminary analysis results, the Puget Sound SRM Interagency Workgroup decided that
the T-117 sediment from the Lower Duwamish Waterway contained CDD/CDF and Aroclor analytes
within the ideal, low-level targeted range for these chemicals-of-concern (COC) for the final SRM (4 to
10 ng/Kg TEQ for CDD/CDF and 70 to 130 ug/Kg for Aroclors, both based on dry weight). Therefore,
additional processing was conducted only on the T-117 sediment to create the finished Puget Sound
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SRM. Furthermore, based on the sieve analysis results and the recommendation of QATS Laboratory
personnel, the Puget Sound SRM Interagency Workgroup decided that only the dried, blended T-117
sediment that passed through a 60 Mesh US Standard Testing Sieve (250 um) would be used to
compose the final SRM. The entire batch of dried, blended T-117 sediment material was processed
using a 60 Mesh sieve, which removed most of the shell fragments and material which appeared to be
small pieces of tree bark (see Appendix 1 — Photo 10). The T-117 material which passed through the
60 Mesh sieve was again blended in a rotary mixer for 24 hours and sampled for round-robin study
analysis. The bulk material, approximately 100 Kg, was removed from the blender and distributed into
clean 5-gallon plastic buckets until further processing (see Appendix 1 — Photo 11). The final Puget
Sound SRM was re-designated as Lot Number SR0431.

5.0 Round-Robin Study Analysis of the Final Puget Sound SRM

Round-robin study analysis was performed on the final Puget Sound SRM for CDD/CDF, CB Congener,
and Aroclor analytes since these are the regionally relevant COCs. Aroclor round-robin analysis was
performed on the final SRM through the CLP quarterly-blind (QB) performance evaluation sample
(PES) testing program using 11 commercial CLP laboratories and the QATS Laboratory, for a total of
12 laboratories, using the CLP SOMO01.2 SOW. The raw data submitted by the laboratories were
reviewed for identification and quantitation validity using the criteria in the CLP SOM01.2 SOW, as well
as the USEPA CLP National Functional Guidelines (NFG) for Superfund Organic Methods Data Review
(June 2008). Aroclor 1260 was the only target Aroclor positively identified and reported. The average
Aroclor result and associated statistics and calculated advisory control limits from the QB round-robin
study are presented in Appendix 2, Table A2-1. The Grubbs’ Test for outliers was performed on the
submitted data (alpha value = 0.05 significance level) and there were no statistical outliers detected in
the data set. The QATS Program maintains a historic database of results and statistics derived from
the QB round-robin events. Based on these historical statistics, the RSD value of 27.1 percent derived
from this QB round-robin event was within the expected range for Aroclors in soil. Upon consultation
with the Puget Sound SRM Interagency Workgroup, the control limits for Aroclor 1260 in Puget Sound
SRM SR0431 were set using the calculated 95% confidence interval around the average concentration.

In addition to reporting detected results for Aroclor 1260, 2 of the 12 laboratories reported detected
results for Aroclor 1254 at concentrations of 49 and 64 ug/Kg, and a third laboratory reported detected
results for Aroclor 1248 at a concentration of 49 ug/Kg. Using the criteria in the analytical method, as
well as the NFG cited above, the reported results for Aroclor 1248 and Aroclor 1254 could not be
authenticated upon review. Based on the round-robin study results and statistics, Aroclor 1260 is the
only Aroclor in the Puget Sound SRM with a certified average value and advisory control limits.
Reported detected results for any other Aroclors in the Puget Sound SRM should be classified as “not
evaluated”, unless they are mis-identifications of Aroclor 1260, or if they can be classified as false
positive results based on blank sample or other QA sample results. In either case, the non-Aroclor
1260 results should be qualified appropriately.

CDD/CDF round-robin analysis was performed on the final SRM by 10 commercial laboratories capable
of performing HRGC/HRMS CDD/CDF analysis using the procedures and guidelines in the CLP
DLMO02.2 SOW, EPA Method 8290A, or EPA Method 1613B. The raw data submitted by the
laboratories were reviewed for identification and quantitation validity using the criteria in the CDD/CDF
analytical methods cited above, as well as the USEPA CLP NFG for CDD/CDF Data Review
(September 2011). All 17 of the 2,3,7,8-chlorinated target CDD/CDF analytes were detected and
reported by the laboratories, with the exception of an undetected 1,2,3,7,8,9-HXCDF result from one
laboratory. The average results and associated statistics and calculated advisory control limits from the
CDD/CDF round-robin study, for all of the target CDD/CDF analytes, are presented in Appendix 2,
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Table A2-2. The Grubbs’ Test for outliers was performed on the submitted data (alpha value = 0.05
significance level) and there were no statistical outliers detected in the data set. Based on the QATS
Program historical statistics, the RSD values for the CDD/CDF analytes derived from this round-robin
study were within the expected range for CDD/CDF analytes in soil. Upon consultation with the Puget
Sound SRM Interagency Workgroup, the control limits for all of the 2,3,7,8-chlorinated target CDD/CDF
analytes were set using + 50 percent around the average concentration of each analyte. Table A2-3
presents the TEQ based on the average concentrations of the CDD/CDF congeners and the respective
World Health Organization (WHO) toxic equivalency factors (TEF).

CB Congener round-robin analysis was performed on the final SRM by eight commercial laboratories
capable of performing HRGC/HRMS CB Congener analysis using the procedures and guidelines in the
CLP SOW CBCO01.2 or EPA Method 1668C. The raw data submitted by the laboratories were reviewed
for identification and quantitation validity using the criteria in the CB Congener analytical methods cited
above, as well as QATS Program SOPs for data review. The average results and associated statistics
and calculated advisory control limits from the CB Congener round-robin study, for the non co-eluting
target CB Congener analytes, are presented in Appendix 2, Table A2-4. The average results and
associated statistics and calculated advisory control limits from the CB Congener round-robin study, for
the co-eluting target CB Congener analytes, are presented in Appendix 2, Table A2-5. The Grubbs’
Test for outliers was performed on the submitted data (alpha value = 0.05 significance level) and 2.8
percent of the submitted results were determined to be statistical outliers and were rejected from the
data set. Based on the QATS Program historical statistics, the RSD values for the CBC analytes
derived from this round-robin study were within the expected range for CBC analytes in soil. Upon
consultation with the Puget Sound SRM Interagency Workgroup, the control limits for all of the CB
Congener target analytes were set using + 50 percent around the average concentration of each
analyte or co-eluting analytes. In column 4 of Tables A2-4 and A2-5, we have denoted with a “Y”
specific CB Congeners known to be constituents of Aroclor 1260, which has been determined to be a
chemical component of the SRM. Table A2-6 presents the TEQ based on the average concentrations
of the CB Congeners and the respective WHO TEFs.

6.0 Bottling and Storage of the Puget Sound SRM

The 100 Kg of the final Puget Sound SRM, Lot Number SR0431, was bottled into 30 cc (one-ounce)
amber glass bottles, with each bottle containing between 33 and 35 grams of SRM (see Appendix 1 —
Photo 12). The bottles (approximately 2,800) are sealed with Teflon-lined screw caps, and they are
stored in a freezer maintained at -20° C at the QATS facility in Las Vegas, NV. Requests for the Puget
Sound SRM should be submitted by authorized requestors to the Puget Sound SRM Manager, in
accordance with the “Puget Sound Sediment Reference Material: Guidance for Distribution and
Reporting” document (Rev. 3/27/2013). Examples of the Puget Sound SRM request form and the
Puget Sound SRM analytical instructions are provided as Appendix 3 of this report.

7.0 Summary, Conclusions, and Recommendations

In cooperation with the EPA Region 10 and the EPA ASB OSRTI, a Puget Sound Sediment Reference
Material was developed and produced at the QATS Laboratory in Las Vegas, Nevada. This SRM is
designated as Puget Sound SRM SR0431. This technical memo describes the production of the Puget
Sound SRM at the EPA QATS Laboratory, including receipt and processing of the starting material,
characterization, screening and round-robin analysis of the sediment, development of certified analyte
values and advisory control limits, and packaging and storage of the finished Puget Sound SRM.
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The final Puget Sound SRM was prepared from marine sediment sampled from the Lower Duwamish
Waterway/T-117 in Puget Sound in Washington State, and was developed as a QA material to assist in
the verification and validation of measurement accuracy, and to evaluate and monitor laboratory
performance when analyzing real-world samples collected from Puget Sound. The Puget Sound SRM
was developed for use with HRGC/HRMS extraction and analysis methods for CDD/CDF and CBC
analytes, as well as for Aroclors GC/ECD methods. Certified values and advisory control limits for
Aroclor 1260, the 17 2,3,7,8-chlorinated CDD/CDF congeners, and many of the 209 CBC analytes have
been established for this QA material and are presented in this report. All of the analytes in Puget
Sound SRM SR0431 for which certified values and advisory control limits have been established were
naturally present in the sediment material before processing.

The inventory of Puget Sound SRM is presently being stored in a freezer at -20° C. It is recommended
that when the SRM is received at laboratories, it be stored in the dark at  6° C, preferably at 0° C,
until extraction and analysis of the material. Unused SRM can be retained for future extraction and
analysis, provided that it is stored under the recommended conditions.

The control limits presented in this technical memorandum for Aroclor 1260, CDD/CDF analytes, and
CBC analytes are advisory limits which were established from the data derived solely from the round-
robin studies referenced in this report. It is recommended that the control limits be continually
reassessed and recalculated when 25 to 30 additional data points for each analytical fraction are
obtained from the use of this SRM. Data derived from the use of the Puget Sound SRM should also be
used to assess the stability and ongoing integrity of the SRM.
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Photo 1 — Example sediment bucket from the T-117 site Photo 2 — Example sediment bucket from the Carr Inlet site
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Photo 3 — Example sediment bucket from the Budd Inlet site Photo 4 — Wet sediment in HDPE trays for drying
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