OLYMPIC VIEW RESOURCE AREA

YEAR 5
ANNUAL MONITORING REPORT
2007

City of Tacoma
October 30, 2007




TABLE OF CONTENTS

1.0 INTRODUCTION
2.0 PROJECT OBJECTIVES
3.0 MONITORING ACTIVITIES
3.1 Physical Integrity Monitoring
3.2 Surface Sediment Quality Monitoring
4.0 MONITORING RESULTS
4.1 Physical Integrity Monitoring Results
4.2 Surface Sediment Quality Monitoring Results
5.0 CONTINGENCY PLANNING AND RESPONSE
6.0 SITE ACCESS AND INSTITUTIONAL CONTROLS
6.1 Restricted Navigation Buoys
7.0 FUTURE MONITORING

LIST OF TABLES
Table 1 Conventional Survey Transect Elevations
Table 2 Hydrographic Survey Transect Elevations
Table 3 Samples and Analyses
Table 4 Grab Sample Locations
Table 5 Surface Sediment Chemistry Data

LIST OF FIGURES
Figure 1 Vicinity Map

LI1ST OF APPENDICES

Appendix A Drawings

Appendix B Qualitative Sample Characteristics Forms
Appendix C  Visual Inspections: Field Notes and Photos
Appendix D Laboratory Report & QA/QC Information

Olympic View Resource Area
Year 5 Annual Monitoring Report

= © ©O 0o

11



1.0 INTRODUCTION

This document presents the Year 5 Annual Monitoring Report for the Olympic View Resource
Area (OVRA) Removal Action located in Tacoma, Washington (Figure 1). The City of Tacoma
(City) conducted the Year 5 physical and chemical monitoring activities in the spring and
summer of 2007.

The OVRA is located within the boundaries of the Commencement Bay Nearshore/Tideflats
Superfund Site and includes approximately 12.9 acres of intertidal and subtidal area. The
Removal Action involved excavation, backfilling, and capping of approximately 2.3 acres of
contaminated marine sediments within the OVRA site. Chemical constituents of concern
included dioxins (polychlorinated dibenzodioxins and dibenzofurans), metals (arsenic, copper,
mercury, and zinc), polycyclic aromatic hydrocarbons (PAHSs), and polychlorinated biphenyls
(PCBs).

To evaluate alternatives for the Removal Action, the City prepared an Engineering
Evaluation/Cost Analysis (EE/CA) in April 2001. The EE/CA summarized results of previous
environmental investigations at the OVRA site. Following a public comment period, the EPA
published an Action Memorandum in July 2001, which documented the selected alternative for
the OVRA Non-Time-Critical Removal Action. Final Design Documents describing site
construction activities for the Removal Action were completed in January 2002. The City
completed sediment excavation and capping for the OVRA Removal Action in October 2002,
and submitted a Removal Action Completion Report (RACR) to the U.S. Environmental
Protection Agency (EPA) in March 2003. All design, construction, and reporting tasks for the
OVRA Removal Action were completed in accordance with requirements of an Administrative
Order on Consent (AOC — Docket Number CERCLA 10-2001-0069, dated July 2001) between
the City and EPA. The City submitted the final Long-Term Monitoring and Reporting Plan
(LMRP) to EPA in August 2003.

The Year 1 Annual Report was submitted to EPA in final form on April 20, 2004, and approved
by EPA on April 21, 2004. The Year 2 Annual Report was submitted to EPA in final form on
November 30, 2004, and approved by EPA on December 14, 2004. The Year 3 Annual Report
was submitted to EPA in final form on February 23, 2006, and approved by EPA on March 6,
2006. The Year 4 Annual Report was submitted to EPA in final form on September 1, 2006,
and approved by EPA September 6, 2006.

In 2007, the Washington State Department of Natural Resources (DNR) directed construction of
an intertidal habitat restoration project they call “Olympic View Triangle”. It is situated south and
west of Area B. Tim Goodman is the project manager for DNR and can be reached at
360-902-1057 or timothy.goodman@dnr.wa.gov. The City and EPA were given the opportunity
to comment on the project. The City visited the project at various stages of construction and it
appeared to be managed and implemented according to plan.

20 PROJECT OBJECTIVES

The removal action objective for the OVRA, as described in the 2001 AOC and EPA’s 2001
Action Memorandum, is to:

e Significantly reduce the potential risk to human health and/or marine ecological

receptors resulting from potential exposure to contaminants present in sediments by
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removing and disposing of the contaminated sediments at an acceptable disposal site,
or capping contaminated sediments in the project area.

The goals of the long-term monitoring program for the OVRA are to ensure that the selected
cleanup action continues to be protective of human health and the environment. The specific
objectives of the long-term monitoring program are to ensure that:

o The sediment cap continues to isolate toxic concentrations of previously identified
chemicals of concern (COCS) in underlying sediments from marine biota and other
biological receptors; and

e The sediment cap is not recontaminated with COCs from underlying sediments.

The integrity of the capped area is fundamental to achieving these objectives. Cap integrity
depends upon maintaining the designed cap thickness to avoid potential contaminant releases,
and to attain the performance standards. To ensure cap integrity, monitoring activities included
the following:

e Physical Integrity Monitoring. Physical integrity monitoring was used to ensure that
erosion is not occurring to an extent that would compromise the ability of the cap to
physically isolate contaminated sediments from environmental receptors. As a result of
comments by EPA on the Year 1 Annual Report, conventional transect surveys were
conducted in April to monitor and document any potential for erosion.

e Surface Sediment Quality Monitoring. In Year 5, sediment quality monitoring was
conducted to confirm that contaminants are not moving upward to the top of the cap via
diffusion or other transport mechanisms.

3.0 MONITORING ACTIVITIES
3.1 Physical Integrity Monitoring

Physical integrity monitoring consisted of topographic surveys (both conventional, shore based
and hydrographic) and visual inspections.

Crews from the City of Tacoma Public Works Department Survey Section, under the direction of
the City’s Licensed Professional Land Surveyor, conducted the conventional topographic survey
transects (TO through T4) in April 2007. The locations of these transects are shown in Appendix
A, Sheet 1 and the data is listed in Table 1. These field activities were scheduled around the
low tide events. Shore based surveys for vertical elevations have an accuracy of +0.01 foot,
and for horizontal control are accurate to £0.01 feet.

Environmental professionals from the City of Tacoma Science and Engineering Division
conducted visual inspections in April 2007 and again in September 2007.

Manson Construction Company (MCC) conducted hydrographic survey transects (T5 and T6)
over Area E in June 2007. The locations of these transects are shown in Appendix A, Sheet 1
and the data is listed in Table 2.
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Survey equipment included Electronic Positioning System (EPS) for horizontal control and a
high resolution depth sounder with radio tide gauge for vertical control. Accuracy standards are
+0.25 feet in the vertical and £3.0 feet in the horizontal. MCC quality control procedures include
a pre-survey check of vertical accuracy on their radio tide gauge located at Petrich Marine Dock
in the Foss Waterway. MCC has several tide gauge boards on pilings at the Petrich Marine
Dock that were surveyed in with conventional survey techniques. The pre-survey check
involves comparing the radio tide gauge with the conventionally surveyed tide gauge boards
and recalibrating the radio tide gauge if there is a 0.1 foot difference or greater.

3.2 Surface Sediment Quality Monitoring

The LMRP requires surface sediment chemistry sampling to ensure the cap continues to isolate
toxic concentrations of previously identified chemicals of concern (COCSs) in underlying
sediments and that the cap is not recontaminated with COCs from underlying sediments. The
samples and analyses called out in the LRMP for Year 5 sediment chemistry monitoring are
listed in Table 3.

Sampling for surface sediment chemistry was accomplished on June 1, 2007. This date was

two months earlier than envisioned in the LMRP in order to complete OVRA field work prior to
the beginning of construction activities associated with DNR’s Olympic View Triangle project.

The City requested and was granted permission from EPA to conduct the field work early.

The sample in area E (E-3) was collected by van Veen from a boat and the rest of the samples
(A-1, A-2, B-1, B-2, C-5, C-9, C-10, and D-1) were obtained from the beach at low tide. An
Electronic Positioning System (EPS) was used to document the locations of the grab samples.
Sampling techniques were consistent with the requirements of the LRMP. Each sample was the
composite of three individual grab samples from within the sampling grid (i.e., grabs A1A, A1B
and A1C were composited to form sample A-1). These sample locations are shown in Appendix
A, Sheet 1 and are listed in Table 4. Qualitative sample characteristics were recorded for each
sample and these forms are presented in Appendix B.

Samples were transported under chain of custody to the laboratory for analysis. Analyses for
PCBs were analyzed by Severn Trent Laboratories-Seattle, Dioxins were analyzed by Severn
Trent Laboratories-Sacramento, and metals were analyzed by the City of Tacoma’s Science
and Engineering Laboratory. All labs are Washington State Department of Ecology-accredited
for the analyses performed. All analyses were conducted in accordance with the LMRP.

In addition to the field samples listed in Table 4, Quality Control samples were collected in the
field as well. The field duplicates for samples A-2 and B-2 were prepared by homogenizing
sediment for the composite sample and filling two separate containers. The duplicate was
submitted as a separate sample to the lab for analysis. An equipment rinseate blank was
collected in the field by rinsing sampling equipment with deionized water. The rinseate water
was submitted to the lab for analysis of all constituents.

4.0 MONITORING RESULTS

4.1 Physical Integrity Monitoring Results

Results of survey transects are presented in Tables 1 and 2 and graphically depicted in
Appendix A, Sheets 2 and 3. Early warning levels are set at a loss of cap material of 0.5 feet

between the as-built survey and the monitoring results in Areas A, B, and D, and again at a loss
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of 1 foot of material in these areas. The early warning value is set at the loss of 1 foot of cap
material in Area E. Early warning levels are not performance standards, but are set at more
stringent levels to assess whether performance standards could be exceeded in the future. The
performance standards are set at minimum cap thickness in Table 1 of the LMRP.

The survey monitoring results show no exceedance of the Performance Standards.
Additionally, Year 5 results show no exceedance of the Early Warning Values.

Visual inspections were conducted during April and September 2007. Photos and notes from
the inspections are presented in Appendix C. Areas with erosion protection material were
probed to confirm the presence of this larger rock. The erosion protection material appears to
have remained stable and is covered in areas with a sandy gravel — likely the habitat mix from
the construction activities. The erosion protection material is estimated to be several inches
thick, with a minimum of 3 to 4 inches. It appears from the visual inspections and the elevation
surveys that the erosion protection material coverage is similar to the post construction
condition. There are no apparent signs of significant erosion. Close up photos of the erosion
protection materials were taken as requested in EPA comments on the Year 1 Annual Report
and are included in Appendix C. This is also demonstrated by the data in the second to last
column in Table 1. This column compares the Year 5 (2007) elevations along the beach
transects with the as built elevations. From a review of that column, it is clear that the typical
condition is a change of a few tenths of a foot in elevation.

There have been no exceedances of the performance standards for physical integrity
monitoring. Therefore, the removal action has been successful, to date, in the physical isolation
of contaminated sediments from environmental receptors.

4.2 Surface Sediment Quality Monitoring Results

Laboratory results from the sampling described in Section 3.2 are presented in Table 5. None
of the chemical analytes have exceeded the early warning values or the performance standards.
Laboratory analysis was conducted according to the provisions of Appendix A of the LMRP.

The data reports, QA/QC information, and data validation reports for the Year 5 monitoring
samples are presented in Appendix D of this report. Data, as reported, was of an acceptable
quality.

All metals concentrations were significantly less than the OVRA Sediment Quality Criteria
(SQC), provided in Table 2 of the LMRP. All PCB analyses were non-detect at concentrations
well below the OVRA SQC.

Dioxin Toxic Equivalents (TEQs) ranged from 0.7 to 2.6 ng/Kg, substantially less than the SQC
of 20 ng/Kg. TEQs were calculated from the individual congener concentrations using the Toxic
Equivalence Factors developed by the World Health Organization (WHO) for humans and
mammals [Van den Berg, et al. (1998). “Toxic Equivalency Factors (TEFs) for PCBs, PCDDs,
PCDFs for Humans and for Wildlife”. Environmental Health Perspectives 106:775]. The WHO
recently re-evaluated these TEFs and adjusted 4 factors — two increased and two decreased.
[Van den Berg, et al. (2006). The 2005 World Health Organization Reevaluation of Human and
Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-Like Compounds” Toxicological
Science 93:2, 223-241] However, these changes would not alter the currently calculated TEQs.
Therefore the decision was made in consultation with EPA to maintain consistency with
previous reports and to keep the WHO 1998 TEFs.
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All chemical concentrations are non-detect or low level and are less than the early warning
value (EWV) of one half of the SQC. Therefore, sediment quality monitoring has confirmed that
contaminants are not moving upward to the top of the cap via diffusion or other transport
mechanisms.

The field duplicate results showed generally good agreement between the splits. Several dioxin
and furan congeners (see page 2 of EcoChem data report in Appendix D) showed higher than
anticipated variability between field duplicates, however, the TEQ results for both samples were
very low compared to the EWV. The rinseate blank had no detections.

5.0 CONTINGENCY PLANNING AND RESPONSE

Year 5 monitoring results have confirmed the continuing success of the Removal Action at the
OVRA. Based on Year 5 monitoring results, no contingency actions are required.

6.0 SITE ACCESS AND INSTITUTIONAL CONTROLS
6.1 Restricted Navigation Buoys

During site visits the buoys were present and accounted for in accordance with the institutional
controls required by EPA.

7.0 FUTURE MONITORING

Per the LMRP, Year 5 represents the final planned monitoring event. The five years of physical
integrity and surface sediment quality monitoring data have consistently shown that the
sediment cap has isolated toxic concentrations of previously identified COCs in underlying
sediments from marine biota and other biological receptors; and that it has not recontaminated
with COCs from underlying sediments.

EPA will conduct a five year review with the primary purpose of determining whether the
cleanup continues to be protective of human health and the environment. EPA will also
evaluate the need for additional monitoring as a part of its review. Given the excellent
performance documented in the five monitoring reports, the City recommends continuing the
annual visual inspections in accordance with the LMRP with subsequent electronic mail reports
to EPA.
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Table 1 — Conventional Survey Transect Elevations (elevations in feet MLLW unless noted otherwise)

Diff.* b/w Diff b/w Diff b/w Diff b/w
Capped As built Year 1 Year 1 & Year 2 Diff b/lw  Year2 & Year 3 Diff b/w Year 3 & Year 5 Diff b/w Year 5 & > Early

Transect | Area Elevation  Monitoring As built Monitoring Year 1&2  As built  Monitoring Year 2&3 As built Monitoring  Year 2&5  As built Warning
TO? B 6.1 6.8 0.7 6.9 0.8
TO B 3.4 3.8 0.4 5.2 1.8
TO B 1.2 1.2 0.0 2.0 0.8
TO No Cap 0.3 0.5 0.2 0.6 0.3
TO No Cap 0.1 0.0 -0.1 0.2 0.1 No
TO No Cap 0.1 0.0 -0.1 0.2 0.1 No
TO No Cap -0.3 -0.1 0.2 -0.2 0.1 No
TO No Cap -0.6 -0.5 0.1 -0.7 -0.1
TO No Cap -0.8 -0.9 -0.1 -1.0 -0.2
TO No Cap -1.2 -14 -0.2 -1.4 -0.2
TO No Cap -1.7 -1.7 0.0 -1.6 0.1
TO No Cap -1.8 -1.8 0.0 -1.7 0.1
T1 B 6.8 7.8 1.0 8.3 0.5 1.5 8.5 0.2 1.7 8.9 0.6 2.1 No
T1 B 4.8 5.2 04 54 0.2 0.6 6.0 0.6 1.2 6.5 1.1 1.7 No
T1 B 3.0 2.8 -0.2 2.5 -0.3 -0.5 3.3 0.8 0.3 3.8 1.3 0.8 No
T1 B 1.8 0.9 -0.9 0.8 -0.1 -1.0 3.0 2.2 1.2 3.4 2.6 1.6 No
T1 No Cap 1.0 0.7 -0.3 0.6 -0.1 -0.4 11 0.5 0.1 1.3 0.7 0.3
T1 No Cap 0.6 0.5 -0.1 0.5 0.0 -0.1 0.6 0.1 0.0 0.6 0.1 0.0
T1 No Cap 0.3 0.4 0.1 0.4 0.0 0.1 0.6 0.2 0.3 0.5 0.1 0.2
T1 No Cap -0.1 0.2 0.3 0.1 -0.1 0.2 0.2 0.1 0.3 0.7 0.6 0.8
T1 No Cap -0.2 -0.1 0.1 0.0 0.1 0.2 0.3 0.3 0.5 0.4 0.4 0.6
T1 No Cap -0.5 -0.7 -0.2 -0.7 0.0 -0.2 -0.2 0.5 0.3 -0.3 0.4 0.2
T1 No Cap -1.0 -1.0 0.0 -0.9 0.1 0.1 -0.7 0.2 0.3 -0.6 0.3 0.4
T1 No Cap -0.9 -1.5 -0.6 -1.4 0.1 -0.5 -1.5 -0.1 -0.6 -1.5 -0.1 -0.6
T2 No Cap 13.1 135 0.4 12.8 -0.3 12.4 -0.7
T2 No Cap 11.3 10.6 -0.7 10.0 -1.3 9.9 -14
T2 No Cap 7.3 7.6 0.3 7.6 0.3 7.4 0.1
T2 No Cap 4.5 4.6 0.1 53 0.8 51 0.6
T2 No Cap 3.1 3.0 -0.1 3.3 0.2 3.6 0.5
T2 D 2.3 2.2 -0.1 2.6 0.3 2.6 0.3 No
T2 D 2.0 1.8 -0.2 1.9 -0.1 1.7 -0.3 No
T2 D 1.0 1.0 0.0 0.9 -0.1 0.7 -0.3 No
T2 No Cap 0.1 -0.3 -0.4 -0.8 -0.9 0.1 0.0
T2 No Cap -1.7 -1.2 0.5 -1.2 0.5 -1.6 0.1
T3 A 15.0 14.9 -0.1 15.0 0.0 14.6 -0.4 No
T3 A 12.3 12.3 0.0 12.0 -0.3 119 -0.4 No
T3 A 9.4 9.6 0.2 9.6 0.2 9.3 -0.1 No
T3 A 8.2 8.3 0.1 7.7 -0.5 7.9 -0.3 No
T3 A 6.4 6.3 -0.1 6.0 -0.4 6.2 -0.2 No
T3 No Cap 4.5 4.4 -0.1 4.6 0.1 4.5 0.0
T3 D 25 2.5 0.0 2.8 0.3 3.0 0.5 No
T3 D 1.8 1.9 0.1 2.1 0.3 2.2 04 No
T3 C5 1.3 0.9 -0.4 1.2 -0.1 1.2 -0.1 No
T3 C5 0.5 0.1 -0.4 0.3 -0.2 0.2 -0.3 No
T3 C5 0.0 -0.1 -0.1 -0.3 -0.3 -0.5 -0.5 No
T4 A 14.5 14.6 0.1 14.5 0.0 14.4 -0.1 No
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Diff.* b/w Diff biw Diff biw Diff biw

Capped As built Year 1 Year 1 & Year 2 Diff b/w  Year2 & Year 3 Diff b/w Year 3 & Year 5 Diff b/w Year 5 & > Early
Transect | Area Elevation  Monitoring As built Monitoring Year 1&2 As built  Monitoring Year 2&3 As built Monitoring Year 2&5  As built Warning
T4 A 11.6 115 -0.1 115 -0.1 114 -0.2 No
T4 A 8.3 8.3 0.0 9.0 0.7 8.7 0.4 No
T4 A 6.3 6.4 0.1 6.7 0.4 6.7 0.4 No
T4 No Cap 4.2 4.0 -0.2 4.7 0.5 6.3 2.1
T4 No Cap 2.3 2.6 0.3 3.2 0.9 3.2 0.9
T4 No Cap 1.8 1.6 -0.2 2.3 0.5 2.2 0.4
T4 No Cap 1.5 1.3 -0.2 1.6 0.1 1.7 0.2
T4 No Cap 1.2 1.3 0.1 15 0.3 2.0 0.8
T4 No Cap 0.7 11 04 1.4 0.7 1.3 0.6
T4 No Cap 0.2 0.5 0.3 0.6 04 0.9 0.7
T4 No Cap 0.1 -0.2 -0.3 -0.3 -0.4 -0.4 -0.5

1 — Survey accuracy is +/- 0.01 feet in the horizontal and the vertical.
2 — Transect 0 was added for the first time in year 2 monitoring. Year 2 will be the baseline for comparison in future monitoring events.
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Table 2 — Hydrographic Survey Transect Elevations (in feet MLLW unless otherwise noted)

Diff b/iw
Capped As built Year 1 Year 3 Year 3 & Year 5 Diff b/w Year > Early

Transect Area Elevation Monitoring Diff.* (feet)  Monitoring As built Monitoring 5 & As built Warning
T5 No Cap -2.0 -3.0 -1.0 -2.1 -0.1 2.1 -0.1

T5 E -1.0 -1.5 -0.5 -1.9 -0.9 -2.0 -1.0 No
T5 E -3.5 -3.5 0.0 -2.9 0.6 -3.0 0.5 No
T5 E -2.9 -2.5 0.4 -2.7 0.2 -2.9 0.0 No
T5 E -4.0 5.1 -1.1 -4.6 -0.6 -4.5 -0.5 No
T5 E -4.0 -4.0 0.0 -4.5 -0.5 -4.4 -04 No
T5 E -4.0 -5.1 -1.1 -4.7 -0.7 -4.4 -0.4 No
T5 E -3.6 -3.5 0.1 -3.3 0.3 -3.3 0.3 No
T5 No Cap -2.8 -3.2 -04 -2.9 -0.1 -2.8 0.0

T6 No Cap -4.1 -5.1 -1.0 -4.4 -0.3 -4.5 -04

T6 E -4.0 -3.6 0.4 -3.7 0.3 -4.4 -0.4 No
T6 E -4.4 -4.0 0.4 -3.9 0.5 -4.1 0.3 No
T6 E -5.0 -5.6 -0.6 -5.4 -04 -5.1 -0.1 No
T6 E -5.0 -6.9 -1.9 -5.8 -0.8 -5.8 -0.8 No
T6 E -5.0 -4.6 04 -4.0 1.0 -4.9 0.1 No
T6 E -3.2 -3.7 -0.5 -2.9 0.3 -3.2 0.0 No
T6 E -3.0 -3.8 -0.8 -3.3 -0.3 -3.3 -0.3 No
T6 No Cap -3.0 -3.4 -0.4 -3.1 -0.1 -3.4 -04

1 — Survey accuracy is +/- 3 feet in the horizontal and +/- 0.25 feet in the vertical.
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Table 3 — Samples and Analyses

Sampling Area Analyses

A-1 Arsenic, Copper, Lead, Mercury and Zinc
A-2 Arsenic, Copper, Lead, Mercury and Zinc
B-1 PCBs and Dioxins

B-2 PCBs and Dioxins

C-5 Dioxins

C-9 Arsenic, Copper, Lead", Mercury and Zinc
C-10 Arsenic, Copper, Lead", Mercury and Zinc
D-1 Dioxins

E-3 Dioxins

1 — Lead was not an analysis required by the LMRP for Sample Areas C-9 and C-10, but the
analysis was conducted and reported by the laboratory, so it is reported here, too.

Table 4 — Grab Sample Locations

Grab Sample Northing Easting

AlA 709472.1 1160162.9
Al1B 709505.9 1160179.2
AlC 709450.1 1160193.3
A2A 709506.3 1160218.9
A2B 709546.9 1160232.3
A2C 709494.8 1160267.1
B1A 709303.0 1159914.4
B1B 709322.0 1159954.3
B1C 709293.2 1159969.8
B2A 709359.5 1160000.7
B2B 709334.3 1160027.6
B2C 709322.1 1159990.6
C5A 709540.4 1160047.6
C5B 709583.5 1160086.0
C5C 709567.5 1160108.2
C9A 709685.5 1160155.3
Co9B 709710.5 1160180.8
cocC 709676.4 1160190.2
C10A 709651.1 1160210.6
C10B 709702.8 1160234.7
c10C 709672.1 1160265.0
D1A 709501.3 1160059.8
D1B 709491.1 1160097.9
Di1C 709541.9 1160107.8
E3A 709709.9 1160047.4
E3B 709715.9 1159990.2
E3C 709721.5 1159946.6
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Figure 1

Vicinity Map
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PNT # | NORTHING | EASTING

A1A 709472 1 1160162.9

A1B 709505.9 1160179.2

A1C 709450.1 1160193.3

A2A 708506.3 1160218.9

A2B 709546.9 1160232.3

A2C 709494.8 1160287.1

BiA 709303.0 1159914.4

B1B 709322.0 11599543

B1C 709293 2 1159969.8

B2A 709359.5 1160000.7
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Coc 709676.4 1160190.2
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D1B 709491.1 1160097.9

D1C 709541.9 1160107.8

E3A 709709.9 1160047.4

E3B 709715.9 1159990.2

E3C 7097215 1159946.6
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Notes on Photo Point Monitoring

Photos were taken from locations noted in attached Figure 1 from the Maintenance, Monitoring
and Adaptive Management Plan (MAMP). Title indicates in which direction the photo is looking.
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Year 5 Annual Monitoring Report
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2007 Olympic View Monitoring Photos
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2007 Olympic View Monitoring Photos
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2007 Olympic View Monitoring Photos
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2007 Olympic View Monitoring Photos
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2007 Olympic View Monitoring Photos
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2007 Olympic View Monitoring Photos
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2007 Olympic View Monitoring Photos
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2007 Olympic View Monitoring Photos
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APPENDIX D

LABORATORY REPORT & QA/QC INFORMATION

Olympic View Resource Area
Year 5 Annual Monitoring Report



LS City of Tacoma
m Environmental Services
s Sciance and Engineering Division Memorandum
To: Desiree Pooley, Environmental Specialist, Sr.

FROM: Christopher L. Getchell, Sr. Environmeantal Spedialist
SUBJECT: Olymplc View WBS Element ENV-00012-05-02

DATE: August 29, 2007

Attached are the analytical results for the OVRA samples collecteg June 1, 2007, The samples
were analyzed for Total Metals, Polychlorinated Biphenyls (PCBs), and PCDD/PCDF compounds.

The Environmental Services Laboratory analyzed the samples for Total Mercury and Total Metals.
Severn Tren! Laboratorles (STL-Seattle & STL-Sacramento) analyzed the samples for PCBs and
PCDD/PCDF compounds. A detalled Data Quality Review report was prepared. The original data
is immediately available for review upon reguesl.

The PCDD/PCODF data was validated by EcoChem, Incorporated. The validation repon is attached
following the Metais and PCBs Data Review Repart.

If you have any questions concerning this data, call me al (253) 502-2130. Please note that the
remalining porticn of the samples associated with this report will be discarded six months from the
of this repor, unless notified otherwise

7. fdd

Christopher L. 3etchell
Sr. Environmental Spedalist

CLGILAZ
LALABOROUP\QCGROUMS hareewd 200 20070801003 doc
Fal0Suab _reports\SurfnceWaterdiisceliansous \(OVRAS00T pdl



TO: Christopher L. Getchell, Sr. Envimnmental Speclallst
FROM: Lon A, Zboralski, Senior Laboratory Analyst ﬂ ‘2‘
DATE: August 29, 2007

SAMPLES
This report concems the following samples assoclated with OVRA WBS Element ENV-00012-05-
02:
Sample Descriplion Lab ID# Dat led
OVRA Rinse Blank 20070601003 06/01/2007
A1-07 20070601004 06/01/2007
A2-07 20070601005 06/01/2007
A2-07 DUP 20070601008 06/01/2007
B107 20070601007 06/01/2007
B2-07 20070601008 06/01/2007
B2-07 DUP 20070601009 06/01/2007
c9-07 20070601011 06/01/2007
c10-07 20070601012 06101/2007

The Tollowing samples' PCDD/PCDF data are reviewed In the attached document from EcoChem:

Cata Review Report

Sample Descrplion Lab ID# Date Sampled
OVRA Rinse Blank 20070601003 06/01/2007
B1-07 20070601007 06/01/2007
B2-07 20070601008 0B/01/2007
82-07 DUP 20070601009 05/01/2007
C5-07 20070601010 048/01/2007
D107 20070601013 D6/04/2007
E3-07 20070601014 06/01/2007

HOLDING TIMES

The samples were extracted within 14 days for Polychlorinated Biphenyls (PCBs) and analyzed
within 7 days for Tolal Sollds, 28 days for Mercury, 40 days for PCBs, and 180 days for Total
Metals,

CHAIN OF CUSTODY

There were no deviations from Chain of Custody procedures.

Page 1 0of 3
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METHODS

The samples ware analy2ed according to EPA SW-846 Methods 7471 for Mercury, BOB2 for PCBs,
and 60106 for Total Metals,

CALIBRATION AND VERIFICATION

The Initial Calibration for the PCBs met QAPP recommendations of %RSC for the standard
raspanse factors of less than 25% for all compounds analyzed. Tne Continuing Calibration for the
PCBs met QAPF recommendations with Recoveries between B0 and 120%, except for Aroclor-
1260 on Column one measwed at 10:03 PM on June 6, 2007, All other continuing callbrations met
the CAPP recommendations so no data is qualified.

The ICP and Mercury calibrations met method requirements for linearity and accuracy.
Independent mid-range siandards were analyzed o monitor calloration accuracy (ICV and CCV).
Al recoveries for ICP and Mercury were within the 80 - 110% limits.

METHOD AND CALIBRATION BLANKS
Msthod Freparation and Callbrafion Blanks were analyzed at the required frequency, The
concentrations of these blanks were less than 1/5 the amount found in the sample or less than Lhe
detection limit at all limes, except for Copper in the Method Blank digested with the Rinse Blank
sample. The Method Blank had a concentration of Copper at 6.5 ug/L.. The Copper value in the
Rinse Blank was non-dstect (U) so no turther qualification of the data is reguired.
FIELD BLANKS

Sampie OVRA Rinse Blank (20070801003} is a field blank. There were no target anzlytes
detected In the Rinse Blank.

SURRCGATE COMPOUNDS
Iwo Surrogate compounds are added 10 each sample in PCB method 8082 Recoveries of
surrcgate cumpounds are compared with the QAFP limits ot 30 — 150%. The Surrogale recoveries
for this sample ranged from 40 - 113%. All recoveries were within the QAPP |imits.
LABORATORY CONTROL SAMPLES
Laboratory Control Samples (LCS) manitor the performance of each step of the analysis, including
sample preparation. The LCS recoveries Tor all parameters were within the limits stated in the
QAPP. No data was gualified.
DUPLICATE SAMPLE ANALYSIS

The duplicate samples had relziive percent differances (RPD) within laboratory established fimits of
less than 35% for analytes with concenlrations grealer than five times the CRQL.

Page 20l 3
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MATRIX SPIKE SAMPLE ANALYSIS

A1-07 was analyzed with Matrix Spike for Total Metals and A2-07 DUF was analyzed with a Matrix
Spike for Mercury. Racoveries for Total Metals ranged from 85 — B5%. The recoveries of hese
spikes wera within the acceptance limits of 75 - 125% for Total Metals. The Mercury spike was
outside the limits al 38%. Matrix Spike analysis was repeated far Mercury with a recovery of 75%.
No dats is qualified because the second spike sample was within the project limits of 75 — 125%.

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS
B2-07 was analyzed with a Matrix Spike (MS) and Matrix Spike Duplicate (MSD) for PCBs using a
mixiure or Aroclor-1018 and Aroclor-1260 analysis. The recoveries ranged from 84 - 94%, All
recoveries were within the laboratory’s establishsd cantrol limits, No data is qualified.
ICP SERIAL DILUTIONS
The A1-07 sample was analyzed 2l a (ive-fold dilution for Total Metals. The percent diferences of
the diluted sampies when compared to the undiluted samples were less than 10% for the analyies
with concentrations greater than 50 times the method delection |imit.
FIELD DUPLICATE ANALYSIS

Samples A2-07 and A2-07 DUP and B2-07 and B2-07 DUP are field duplicate samples. The
results for defecled analytes are summanzed in the following tables.

Anzlyts A2-07 A2-07 DUP RPD
Arsenic (mg/Kg) 7.75 842
Copper (mg/Kg) 24.9 28.8
Lead {mag/Kg) B.54 7.85
Zinc (ma/Kg) 46.6 414

There were no PCBs detected In the B2-07 and B2-07 DUP samples.

The field duplicate met the project criteria of RPD less than 50%.

Page 3 of 3
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City of Tacoma

Science and Engineering Division

23 Partiand Avenue Tacoma WdA #8421
Phone 235501 5388 Fax: 133,502.2170

Project: Olympic View Resources Ares
ENV.00012-03-02

Date August 29, 2007

Lab#: 20070601003

Sample ID:  OVRA Rinse Blank

Sample Type: Water
Sample Date: /172007

Test Result Units
cv

Mercury 0.050 U ug/L
GC/ECD

Aroclor-1016 0.077 U ugl

Aroclor-1221 0.077 U ug/L.

Aroclor-1232 0.077 U ug/L

Agoclor-1242 0077 U ug/l.

Aroclor-1248 0077 U ug/L

Aroclor-1254 0,048 U ug/L

Aroclor-1260 0.048 U ug/L
icp

Arsenic 42 U ug/l.

Copper o u ug/L

Lead 6 U ug/L

Zinc 46 U ugfl
SUBCONTRACT

Dioxio See Attached ug/Kg

Flagee U The analytz was not detecied at or above the repaned value,
UJ: The analyte was not detecied at or above the reported estmated msult,
J: The sssocinted value iz an estimale,
E: The analyte was positively identified. The associated valoe is an estimare
B: The analyte was detecied ubove the MIDL but 15 less than the reporting linmt.
% The value includes 172 MDL. for non-detected compounda.

X:  The value is based on a dilunon
Page | of 2



Lab#: 20070601003
Sample [D: OVRA Rinse Hlank

Sample Type: Water
Sample Date: /172007

Test Hesult Units

2] Fpraloly e mo

Reviewed By’ Date

Flage U: The amalyte was not detected 3t or gbove the reparted value,
UJ. The analyte was not detected al or above the reported estimated resull
J: The associated velue 15 an estumate.
E:  The analyte was positively identified. The associated value 15 an estimate.
B: The analyte was detecied sbove the MDL but is less than the reporting limit.
* The value mcludes 1/2 MDL for non-detected compounds.
X. The value is based on 2 dilution. Page 2 of 2



City of Tacoma

Science and Enginaering Division

2207 Portlund Avenue Tocoma WA 08421
Phane: 291 390 3588 Fax 2535022170

Project: Olympie View Resources Area
ENV-00012-05-02

Date August 2%, 2007

Lab#:; 20070601004

Sample [D:  AlD7
Somiple Type: Sediment
Sumple Date:  6/12007

Test Resnit Units
cv

Mercury 0.026 mg/Kg
ICP

Arsenic 1.87 me’Eg

Copper 13.1 mg/Kg

Lesd .75 mg/Kg

Zimc 18.9 mg/Eg

_ﬁ:’}.":?f . et rzﬁﬂé r_ August 29, 2007
/

P

Reviewed By Date

Flag= Ui  The analyte was not detecied ot or above the repoarted valoe
U} The analyte was not detected a1 o7 shove the reported estirnated result
J: The associied value 8 an estimate,
E: The enslytz was positively dentified. The associared value {5 an sstimare
B The smalyte was detected above the MDL but is less than the reporting bt
*: The valve mcludes 172 MDL for non-detected compounds.

X:  The value is based on & dilution
Page ! of |



roo City of Tacoma
Science and Engineering Division

220! Portland Avesue Tecoma WA 9842
Phone: 25359 3588 Fax- 15350221170

——
Project: Olympic View Resources Arca
ENV-00012-05-D2
Date August 20, 2007
Lab#: 20070601005

Sample [D:; A2-07
Sample Type: Sedimont
Sample Date:  6/1/2007

Test Result
cy
Mercory 00081 U
ICP
Arsenic 7.75
Copper 249
Lead B.54
Zinc 46.6
' i
:ﬁ;f /' ‘%’.f{b&—éf August 29, 2007
Reviewed By: Date

Flage U The amalyte was not detected st or above the reported valoe.
UL The analyte was not detected ot of above the reporied estimated result
J: The associated value is an estimate
E: The analvie was positively identified The associated value i3 &n estmate,
B: The analyte was detected above the MDL but is less than the reporting lomil.
*  The value includes 172 MDL for non-detected compounds.
X: The value is based on a dilution

Ulnits

Page | of |



City of Tacoma

Science and Engineering Division
2201 Portland Avemue Tocoma WA 98427
Phone: 253,591 3588 Fax: 253.502.2170

Project: Olympic View Resources Area
ENV-00012-05-02

Date August 29, 2007

Lab#: 20070601006

Sample [D: A2-07 DUP
Sample Type: Sedimeni
Sample Date:  5/1/2007

Test Result
v
Mercury 0.0062 U
ICP
Arsenic 8.42
Copper 8.8
Lead 7.95
Zinc 41.4
;‘é‘i,t !fd? %’J{ t&f’dﬁ Aupust 29, 2007
Reviewed B;: Date

Flags: 1: The analyte was not detected at or above the reported value.
I The analyte was not detected at or above the reported estimated result.
J. The associated value is an estimate,
E: The analyte was positively wdentified. ‘The associated valoe 15 an esumate,

B: The analyte was detected above the MDL but is less than the reporting lmit.

*:  The value ncludes 1/2 MDL for non-detected compounds,
X:  The value iz based on a dilunion

Units

Page 1 of |
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City of Tacoma

Science and Engineering Division

21201 Portland Avenue Tacoma WA 25411
Phome: 235 59 4388 Fax: 253.302.2100

Project: Olympic View Resources Aren
ENV-00012-05-02

Date August 29, 2007

Lab#: 20070601007

Sample ID: B1-07

Sample Type:  Sediment

Sample Date:  /1/2007
Test Hesul Ulnily

GCECD
Aroclor-1016 61U ug/Kg
Aroclor-1221 €1 U ugkg
Aroclor-1232 £1 1 ug/Kg
Aroclor-1242 6.1 U up/Kg
Aroclor-1248 61U ugKg
Aroclor-1254 16U ug/Kg
Arcclor-1260 16 0 ug'Be

SUBCONTRACT
Dnoxin Ser Atrached ng'Kg

_Zé_-: /2 Gt zi_f;f- %«  August 29,2007

Reviewed By: Date

Flage U); 'The analyte was not detected ar or gsbove the reported value.
UJ: The analyte was not detecied at or above the reported estimated cesult,
I: The associated value is gn estmaie.
E:  The analyte was positively identified. The associated value 13 an sstimate

ol

The analyte was detected sbove the MIDL but is less than the reporting limil.
The value mchides 1/2 MDL for non-detected compounds
The valuc is based o a dilution.

Page | of |



¢ City of Tacoma

Science and Engineering Division
120) Portland Avemee Tacoms WA 98421
Phone: 153 591.5588 Fax- 353 35022170

Project: Olympic View Resources Area
ENV-00012-05-02
Date August 29, 2007
Lab#: 20070601008
Sample TD: B2-07
Sample Type: Sediment
Sample Date:  £/172007
Test Result Units
GC/ECD
Aroclor-1016 59 U ug/Eg
Aroclor-1221 59 U v/Kg
Aroclor-1232 59 U ugifg
Aroclor-1242 iU ug/Kg
Asoclor-1248 59U up/Ke
Aroclor-1254 15U ugKg
Aroclos-1260 L3y up/Ey
SUBCONTRACT
Dioxin See Attached up/Kg

Flage L: The analyte wag not detected at or above the reported value,
UJ: The analyte was not detected at or above the reported estimated result
It The associated value 15 an estimale.
E: The analyte was positively identified. The associated value 15 an estmate.
B: The snalyic was detected above the MDL. but is less than the reporting Hmit,
*;  The valve mcludes 1/2 MDL for non-detected compounds.

X: The value is based on a dilution
Pagel of |



City of Tacoma

<
witilill  Science and Engineering Division
Tacoima 2201 Portland Avenue Tocoma WA 98421
RNNSSES  Phone 153 99 $588 Fuax: 153.502.2170
Project: Olympic View Resources Area

ENV-00012-05-02

Date August 29, 2007
Lah#: 20070601009

Sample [D:  B2-07 DUP
Sample Type: Sediment
Sample Date:  &/1/2007

Test Result Unirs
GC/ECD
Aroclor-1016 60 T ug/Ey
Aroclor-1221 60 U uw=Fe
Aroclor-1232 6.0 1 2Kz
Aroclor-1242 60 U ue'Kg
Axoclor-1248 6.0 1) ug/Ky
Aroclor-1254 150 ugKy
Aroclor-1260 151 ug/Kg
SUBCONTRACT
Dioxin See Attached ng/Kg
41 :'é,f M August 29, 2007
Reviewed By: Diate

Flage: Ll The analyte was oot detected at or above the reported value,
UJ: The analyte was nol detected al or above the reported estirmated result,
I: The zssocated value is an estimale.
E:  The sralyte was positively Identified. The associated value 5 an esomate.
B: Tho analyte was detected above the MDL but is less than the reparting Limit.
*.  The value ncludes 172 MDL for non-det=cted compounds.

X: The veloe is based on & dilution Page | of |



City of Tacoma

Science and Engineering Division
201 Perifand Avenwe Tocoma B4 8421
Phone: 253.591. 1588 Fax: 193.302.2170

Project: Olympie View Resources Area
ENV-00012-05-02

Date Augnst 29, 2007

Lab#: 20070601011

Sample ID: Co-07
Sample Type: Sediment
Sample Date:  §/1/2007

Test Result Units
cv
Mereury 0.0740 me/Kg
ICP
2740 mg’Kg
- 5.83 mgKg
s 1.8 mg/Kg
égﬁm fMdj August 29, 2007
Reviewed By: Date

Flagse LU): The analyte was nor detected at or above the reporied valoe,
UJ: The analyte was not detected at or sbove the reported estimated result,
J: The associated value s an estumate.
E: The analyte was positively identified The associated value 15 an estimate
B! The analyle was detecied above the MDL but is less than the reponing limit
®: The value mcludes 172 MDL for non-detected compounds.

X:  The value is based on 2 dilution
Pape 1 of 1



City of Tacoma

Secignce ond Enpincering Division

w 1107 Portiand averna Tacowa WA 98811
’ Phone: 253591 S84 Fax- 253.502.2170

Preject: Olympie View Resources Ares

ENV-00012-05.02
Mate Auguost 29, 2007
L=h#: 2MrTOE0IaLz
Sample T C10.07
Sample Typet Sediment
Sumple Datet 512007
Tt Hesult Units
cv
Mectury 0.0647 mg/Rg
ICP
Arsemic an mgEg
Copper 20.1 mp/Kg
Lzad 7.54 mg'Eg
Zinc 04 mp/Kg
M1l Fota ol wswsrszom .
Reviewed ll;ff Dute

Flags: L The analyte was not detected at or sbove the reported value.

UJ: The nnalyte was not detected at or sbove (he reported ¢stumated resule

I: The associated value 15 an estimate.

E:  The analyte was positively identified. The associated value is an estimate

B: The analyte was detected abave the MDL but is Jess than the reporting limit.
*  The value mchudes 1/2 MDL for non-detscted compounds,
X

The value s based on a dilution.
Page 1 of 1
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-i EcoChem, Inc.

Environmental Scieuce and Chemistry

TRANSMITTAL
DATE: August 23,2007 PROJECT NO.: 3405-1
T0: Lori Zhoralski FROM: Chris Ransom
Environmental Services EeoCham, Inc.
City of Tacoma Public Works 710 2™ Ave. Suits 660
2201 Portland Avenue Seattie, Washingion 98104

Tacoma, Washington 98421
(253) 502-2133

VIA: Fed Fx
WE ARE SENDING THE FOLLOWING MATERIALS:

Datn Validation Report for the OVRA Site Project and the corresponding hard copy data

REMARKS:

Please feel free to call {f you have uny questions,

Singgrely, = Copies: Chron
;'/j j,;;f ;L : Project
W e

Chris Ransem

Project Manager

EcoChem, Ine,

405 Westland Bullding - 100 South King Street © Seantle, WA 98104-2885 - (206) 233-9332 - Fax (2063 233-0114



EcoChem, inc.

Envireanmental Data Guality

DATA VALIDATION REPORT

CITY OF TACOMA
OVRA Site

Prepared for:

City of Tacoma
Public Works Department
2201 Portland Avenue
Tacoma, Washington 98421

Prepared by:

EcoChem, Inc.
710 Second Avenue, Suile 660
Seattle, Washington 98104

EcoChem Project: C5405-1

August 21, 2007

Approved for Release:

/ “hiristfie Ransom

.F;r-::rje,c: Manager
EcoChem, Inec.




PROJECT NARRATIVE

Basis for the Data Validation

This report summarizes the results for validation performed on soil and rinsate sample data
submitted for the OVRA Site project. Full validation (Level IV) was performed on all samples.

Samples were analyzed for dioxins/furans by Sevem Trent Laboratories, Inc., West Sacramento,
Califormia. The analytical methods and EcoChem project chemists are listed in the table below.

ANALYSIS METHODS AND ECOCHEM CHEMISTS

Analysls Method Primary Review Secondary Review
Dloxdns and Furans EPA 16138 Mark T, Brindie Cemg Hutchings

Data validation was based on the quality control (QC) criteria documented in the method listed
above, in Mational Functional Guidelines for Chlorinated Dioxin/Furan Data Review (USEPA
2005)

Data qualifier definitions, reason codes, and validation critena are included as APPENDIX A.
APPENDIX B contains all Form 1s. Data validation worksheets are in ArrENDIX C.

i ERFOAT 110800 AM il Es:o[‘_",‘.hem? Ine.
L EAL TRCERARICOASS () L ammresoraran:



DATA VALIDATION REPORT
Dioxin/Furan Analysis by Method EPA 1613B
SDG: G7F050209

Analytical data for six soil samples and one rinsate blank were reviewed using quality control (QC)
criteria documented in the analytical method, National Functional Guidelines for Organic Data
Review (USEPA, 1999), and National Functional Guidelines for Chlorinated Dioxin/Furan Data
Review (USEPA 2002). The samples were collected on June 1, 2007. Severn Trent Laboratories, Inc.
of West Sacramento, Califomia performed the analyses. Full validation (Level IV) was performed on
all data. Refer to the table below for a complete listmg of samples.

Client Sample 1D Lab Sample ID Matrix
OVRA Rinse Blank G7F050208-001 Equipment
Rinsale
B107 G7F(50209-002 Soll
8207 G7F050209-003 Soil
B2 07 DUP GTFO50209-004 Soil
D1o7 G7FO50209-005 Sall
C507 GTFO50209-006 Sail
E3G7 G7F050209-007 Sall

l. DATA PACKAGE CCMPLETENESS

The laboratory submitted all required deliverables The laboratory followed adequate correclive
action processes and all anomalies were discussed in the case narrative.

I TECHNICAL DATA VALIDATION

The quality conrol (QC) requirements thar were reviewed arz listed in the following table,

Szmplz Secalpl, Presenation, and Helding Timas T Matrix SpikesMatrix Soike Duplicates (KMSMSD)
GCIME Instrumen| Ferformance Cneck Ongoing Presision ang Recovery (OPR]
Initizd Calibration [(CAL) 2 Fied Duplicates
Calibration Verificalion {CVER} _ Targel Analyta Lisl
|somer Spadiciy Reporfing Limits (MOL and MRL)
Labaraiory Blanks 2 Compound ldenfifcation (Full validetion only)
1 Field (Equipment Rinsate) Blanks 7 Caledlation Verification [Full valdation only)
Labeled Compound Secavery

" Quaiity conirol reulis are ditcusted Bebow, biet np dota were guolified
* Quaiity cvntrol audiers tiot wmgmoct the reporied dota were noted D e quolifiory were fssed ar discuseed §elpw.

Field Blank {(Equipment Rinsate)

The laboratory method blank 15 used to evaluate the associated field blank. Any remaimng positive
resuts in the equipment blank are then used to evajuvate the associated samples

ow BEAE0F 101700 AN 1
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One equipment rinsate blank (OVRA Rinse Blank ) was submitted with the samples. No positive
results were reported in this rinsate blank,
Matrix Spike/Matrix Spike Duplicate

No matrix spike/matrix spike duplicate (MS/MSD) analyses were performed with this data set.
Accuracy was assessed using labeled compound recoveries and the ongoing precision and recovery
samples.

Field Duplicates

Relative percent difference (RPD) is used to evaluate precision for all results; the criterion for soil 15
that the RPD must be less than 50%. If the RPD ¢niterion 18 not met, and the results are less than 5x
the reporting limit, the absolute difference (D) is then evaluated, The criterion is that the difference
musi be less than 2x the RL.

Samples B2 07 and B2 07 DUP were submitted as field duplicates.

Field precision criteria were exceeded for total hexachlorofuran, total heptachlorofuran, total
heptachlorodioxin, 1.2,3.4,6,7,8-HpCDD, OCDD, 1,2,3.4.6,7.8-HpCDF, and OCDF. Results for
these analytes were estimated (J-9) in both samples.

Compound ldentification

The criterion for the ion abundance ratio was not met for 1,2,3,6,7 8-HxCDD in Sample E3 07. The
reporting limit was elevated to the reported concentration (U-21).

Calculation Verification

Calculation verifications were performed on this SDG. No calculation or transcription errors were
found.

M. OVERALL ASSESSMENT
As was determined by this evaluation, the laboratory followed the specified analytical method.

Laboratory accuracy was acceplable, as demonstrated by the % recovery values for labeled
compounds and recoveries reported for the OPR sample. Laboratory precision was not evaluated;
field precision for several analytes was not acceptable and several analytes in the field duplicate
samples were estimated.

The reporting limit for one analyte in one sample was elevated to the reported concentration.

All data, as qualified, are acceptable for use.

o EZAD007 10 17.00 AM 2
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DATA VALIDATION QUALIFIER CODES

National Functional Guidelines

The following definitions provide brief explanations of the qualifiers assigned to results in the
data review process.

u The analyte was analyzed for, but was not detected
above the reported sample quaniitation limit.

J The analyte was positively identified, the
associated numerical value is the approximate
concentralion of the analyte in the sample.

N The analysis indicates the presence of an analyte
for which there is presumptive evidence to make a
“tentative identification”.

NJ The analysis indicates the presence of an analyte
that has been “tentatively identified” and the
associated numerical wvalue represents its
approximate concentration.

uJ The analyte was not detected above the reported
sample quantitation limit. However, the reported
quantitation limit is approximate and may or may
not represent the actual limit of gquantitation
necessary to accurately and precisely measure the
analyte in the sample.

R The sample results are rejected due lo serious
deficiencies in the ability to analyze the sample and
meet quality control criteria. The presence or
absence of the analyte cannot be verified.

The following is an EcoChem qualifier that may also be assigned in the data raview process:

DNR Do-not-report.  Duplicate results exist due to
reanalyses. This result should notl be reporied.

| TECHSERVNFOCODES FRM doe EcoChem, lnc.



DATA QUALIFIER REASON CODES

1 Holding Time/Sample Preservation
2 Chromalographic pattem in sample does not maich pattem of calibralion standard,
3 Compound Confirmation
4 Tentatively idantified Compound (TIC) {associated with NJ oniy)
5A Caiibration (initial)
58 Calibration {continuing)
B Field Blark Contamination
7 Lab Biank Contamination (9., method blank, instrument. elc.)
] Matnix Spike(MS & MSD) Recoveries
8 Precision (all replicates}
10 Laboratory Controf Sample Recoveries
" A more appropriate result is reported (associated with *R* and "DNR" only)
12 Reference Material
13 Sumogate Spike Recoveries (aX a., labeled compounds & recovery siandarnds)
14 Other (define in validation report)
15 GFAA Post Digestion Splke Recoveries
16 ICP Serial Dilution % Difference
17 ICP Interference Check Standard Recovery
18 Trip Blank Contamination
18 Intemal Standand Parformance (p.g., area, retention lime, recovery)
20 Linear Range Exceeded
21 “otanfial False Positives
T ervmemd DocnOuaians & Busvon Cocmivtonten ©oaae-£ ol e e EcoChem, Inc
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DATA VALIDATION CRITERIA

Tuble No: HAMEDXN
Agwamion Mo . 3

Laat Rey Dete; §2347
Page 1083

EcoChem Validation Guidelines for Dioxin/Furan Analysis by HRMS
(Based on EPA Reg. 10 SOP, Rev. 2, 1996 & EPA SW-846, Methods 1613b and 8230)

VALIDATION REASON
0 FLEMENT ACCEPTANCE CRITERIA ACTION CODE
[ Wators/Soflog < 4 "C

Ttmmﬂ Theaign = 0°C Ezolham PJ, noo T34 'I

Exir=mtion - Waler: 30 days fom oollaclion
Note: Lincer CIWA, SDWA, tnd RCRA

Hudding Tine e HT for 120 1= 7 cays®

Exrraction - Soit: 30 daya rom collechon
Analysis. 40 days om exlraclion

SEWNE) Ten > 30 daya
J{OALIE) T anaiysis > 40 Cays 1
Esolham PJ, see TR0

>=10),000 msolving powss al ma 304 9424
Ewnc| maga of miz 80 9780 win 5 ppm of theasadinel vaue
Mass Faschilion (330.97410 1o 360 97750)
Armlyzed prics (9 1ICALamd Illh:ilm auny wndd of each 12 b |
ghi

A+ f ol mal 14

Window definleg mixiweltsome: specllichy sid nn beforg
JCAL and CCAL
Window Cefining Vallay < 25% (valley = () 100%)
Moz and Column %=l of TERD
Perdomanco Mix ¥ = maveline W botiom ol valley
For all Isnmers eluling near 2378 TCOOTCOF jsomers
(TCO0 anly dar B230)

o if vy  25% :‘;}mi

Inimum af five standards
RS0 < 20% tor ngba coopounds
WRED <10 Iur |sbeted compounds
(%RED <35% tar labalad oomposnds under 1673t

Jio) nalives i SWRED * 20%

Abs. RT af “Gyp ! ZH-TC0D

+25 min on BB Eaatham PJ, ase TWDE
#15 min on DB-225
fon Abungance ralios witin OC fimils
Iruliat Cailoration (Tasle B & mefhod K730) EpaCham PJ, nus TH-0§
[Totls & o1 rasthed 16138

54

SN ratio » 10 lor =l alive 3nd |aoelad compounds
h C51 24,

¥ <10, elevale Dol Linll o R{)

= T s s AT PR R L R e L L e L

Copvnghe 2007 EeoChem, Inc




DATA VALIDATION CRITERIA

(Based on EPA Reg. 10 SOP, Rev. 2, 1996 & EPA SW-B46, Methods 1613b and 8290)

Table Noo HRMSDXN -

Last Rev, Dste: RI2207

EcoChem Validation Guidelines for Dioxin/Furan Analysis by HRMS

Page: 20/ 2

VALIDATION REASON
QC ELEMENT ACCEPTANCE CRITERIA ACTION CODE
Anaeyzed af e start and end of each 12 hour shiff, Da not quakify labeled compounds. Marase in rapor fo
%D+-20% for nafive compounds ishalad compound %0 oulliers.
%0 +-30% for |abeied compounds For nallve compound %D oulliers:
{Musst meed limils In Table s, Methad 18138) B260; JJUJ) ¥ %D = 20% . T5%
{1 %D0s in the dosing CCAL are win 25%/35% the avg RF J+RY-) %D > T5%
Irzm the two CCAL may be used In calculale samples per T613: J+UN-) %D is outside Tatis 8 limily
Muthad 0290, Sectlan §.3.24) H+UR() IF %D is +- 75% of Table 6 imil
Continuing
Cafibeallon Abs, RT of "'C;-1234. TCDD ane “C12-123788-HxCOD O s I A 58
+- 15 sec ol ICAL
RRT of all olher compounds must meel Teok: 2 of 16138, EcaCham FJ, see TGS
lon Abunitance tafics within QT Emits
(Table § of method B290) EcoChem P, sea T4
{Table 8 o method 16136)
SN ratic > 10 I <10, elevaie Del Limit or R{-)
Mathad O per mairi pet halch If sample resull <5 action leved,
i Ko poadlive imaubis qualify U & reported vaiue. !
Fiei Blanks It sample resull <52 actlon leve
(Not Requred] ] qualy U & reported vaie. 3
=) %R = UGL
LCS 1 OPR tmmm’::ﬂhrﬂt,uﬂmil HeWUS %R < LoL o
H+IR(-) ualng PJ I %R <<LCL (< 10%)
Cualify parent only urtless olher QO indicates
systumailc problems:
May not analyze MEMSD J{#) 1t both %R > UCL
MEMD pacowe) %R should meet fab iy J(WU4 1 Dol %R < LCL .
J(+URI-) I bath %A < 10%
P anty oo SR outinr
MSMSD May not analyze MSMSD 3
(RPD] APD < 20% J{#) in parent sample if RPD > CL 8

! e Gk vl D ain i TotnnsEcoC e HRKS Waihods dsHAKS-DX

Copyright 2007 EcoChem, Inc




DATA VALIDATION CRITERIA

Table Mot HRMS-OXH
Rovialon M. 3
Lmal Rew. Dade BIZANT

Page: Sof 3
EcoChem Validation Guidelines for DioxinfFuran Analysis by HRMS
(Based on EPA Reg. 10 SOP, Rev. 2, 1996 & EPA SW-846, Methods 1613b and 8290)
VALIDATION REASON
QC ELEMENT ACCEPTANCE GRITERIA ACTION CODE
Lab Dupicals RPD <35% H orssenl. N Foutside limis 9
Melod £200 %R = 40% - 135% in af samples
Labeled HE R = 10% e LEL
Compounds | H AR = UCL 13
Imiemal Siendards )R- H %R < 0%
Method 16128 %R mus! mesl fmils specifed in
Table 7, Mathod 1612
lons for anatyls, 5, and rec std. muet max wiin 2 sac ¥ RT oriteria nol mel, vse PJ {see TM-05)
Cuantitalicni SM*2a i 5 criteria nod mel, J{+), 2
Ideniificaling o rahos meel lmis in Tavds Sof 130180 Tahle B of 8290 # unlahsllzd ion andance rol med, change o EMPC '
RRTs wiin limiésin Tanls 2ef 25138 If =balled ior sburdancs not met, J(+)
EMPC
(estimatad fi guanfiialion idenficalion citerda are nol mal, laboralory | I laboralery comeclly repored an EMPC valus, gualify with U 14
madmirm possibls snculd repon an EMPE value, Io mdicale that e valus iz 3 dalection limi.
coneenlraion)
Irierfeencss PCDF infederences (om PCDEE 1§ bath detected, change PCDF resull io EMPC 1
TCDE R confimed v)
R o a:;ﬂ; 2{3}:-;;“ E:Tl hgé[:pﬁ; thie 1abie ﬁfﬁﬁifrﬁ'm Repuatlover oftie b valtas 3
Confrmaion confrmetion anlysis, it not parformed use 7 [s=e TH-03).
Use QAPP fimits. If no QAPP:
Solidz APD <£0%
OR absoluta d, < 2% BL {for resulls < 5% ALY Marrale znd qualify il requived by project
Feld Duphicales [Ecolhes P.Y 2
Aqueous RPD <35%
DR dosolule diF, < 1% BL {for resulls < 2 RL)
T englyses lepor el ane eau] per *ONI resufts tak should nal be used 1"
for one sampla anzlyle
T \EealhamIa Ot enesd DocalOmane TesapEestham HRAS Mall i HERRA S TN

Copynghr 2007 EcoChem, Inc
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Cliact Sawple ID: OVRA RTRSE

5TL SERTTLE

BLANK (580-£075-1)

Trace ILevel Organic Compounds
Lot-Sample #...: GTFOS0209-001 Work Oxrdeor F...: JOAFHLRA Matriwx......... i W
Date Sampled...: 06/01/07 Date Recelwved..: 08/05/07
Frep Date. .. ... .* Rnalysis Date..: 06/15/07
Prep Hatch #...: 7161523
Dilurion Pactor: 1

DETECTION
EARAMETER RESULT LomT UwiTs METHOOD
Tatal HpoDyR HD 7.7 pg/l EBA-5 1513R
Tezal TCDD ND 3.3 pa/L EPA-5 18133
Total PelDD WD 14 pa/L FPR-5 1613H
Total HxCOD MD 4.4 pg/L EPA-5 16132
Total HpODD Mo 1.7 pa/L EPA-5 1613
Total TCDF HD 2.7 pa/L EPA-5 LlE13E
Total Pe(DF i) 7.3 ParL EPA-5 1613P
Total HxIDF ND U P3/L EPA-5 16138
2,3,7,8-TCOD D 3.2 pg’L EPA-5 1613E
1.2,3,7,8-DeChD N E.5 pa/L EPA-5 16138
1,2,3,4,7,8-HxCDD HD 4.3 pg/L EFR-S5 15139
1,2,3,6,7,8-HxCDD WO 4.4 pg/L EPA-5 1£138
1.2,3,7,8,9-HxCDD wD 4.0 vg/L EPA-5 16138
1.%2,3,4.6,7,0-ApCTD D 7.7 rag/L EPA-5 18138
oCoD MD 21 pg/L BEPA-5 1£133
23,7, 6§-1CDrF HD CON 4.7 2g/L BPA-5 1513D
1,2,3,7,8-PeCDF WD €.4 eg/L BPA-5 16133
2,3.4,7,8-PacDF ND 4.0 =9/L EPA-5 16133
1.2,3,4,7,8-HxCDF ND 10 2q/L EPA-5 16138
1,2,3,&,9, B-HxCDF MD 4.5 ea/L BEEA-5 18138
2,3,4,6,7,8-HxCDT HD 2.9 /L BEFA-5 15138
1,2.3,7.8,9-HxCDF HD 4,0 pa/L EEA-S 18138
1.2,.3.4,8, 7, 8-HpcDF Mp 7.9 /L E¥A-S 15138
1,2,3,4,7,8, 9-HpCDP ND 5.4 py/L EEA-5 1613B
OCDLF "D 8,7 g/l EFA-5 16118
(Continued on next page)
MTS 7/as/oT
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S1L EEATTLE

Client Sample ID: OVRA RINSE BLIWK (5B0-6D75-1)

Trace lLevel Orgenic Compounds

lot-Sample &...: GTFOLO205-001 Work Order #...: JOAEHLAR Matrix_ ._......: W
PERCENT RECCVERY
INTERNAL STANDARDS . RECOVERY LIMITS
13C0-2.3,7.8-TC0D 68 (25 - 164}
13C0-1,2,3,7,8-FPalClD &5 {25 - 1BL!
13€¢-1,2,3,4.7,8-HxCDD 61 {32 - 1z&1)
1¥-1,2,3,6,7,8-HC0D 77 {28 - 130)
138-1,2,3,4,6.7,8-EpCDD 53 {23 - 140)
1iC-0Cchh 31z (17 - 157}
13C-2,3,7,8-TCDF 74 i2d - 1&8)
13C-1,2,3,7,.8-DalDF 75 {24 - 185]
13C-2,3,4,7,8-PaCD?> B3 {31 - 178)
130-1,2,3,8,7,8-Hx{DF 84 {25 - 123}
13C0-2,3,4,6,7,8-Ax{(DF k| {28 - 136)
13C-1,2,3,7.8, 9-ExCDF 3] {29 - 147}
13C-1,2,3,4,6,7,B-HpCOF 65 (28 - L43)
130-1,2,3,4,7,8, 9-8pC0F &5 (26 - 138)
130-1,2,3,4,7, B-HxCDF 74 (26 = 153)
EERCENT RECCWERY
SURRDGATE EECOVERY LIMITE
i7C14-2,3,7,8-TCOD a7 {3s - 157
BOTE(S) :
COK Canfirmation sl
WE 4 [25/07
sTIFAERRRA (A5 #3250 34 of 1220
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STI. SEATTLE
Client Smmple TD: Bl 07 (580-6075-2)

Trace Level Crgandc Compounds

Lot-Sample A...: GTF050205-002 Work Order #...: JOAPNIAC MatriX....cnaa-z EBO
fate Smmpled...: 0&8/01/07 Dace Recejved..r 0&/03/07
Prep Date......: 05/07/07 Analysis Date..:c 0&/1s5/07
Prep Batch €...: 7158582
Dilutiom Factor: 1
DETECTION
PARAMETER RESULT LIMIT OWITS METHCD
Total TCDF ND 2.28 ps/g EPA-S 1613E
Total PeCDF ND 0.56 po/ly EPA-S 1&613B
Tatal RxCDF N 1.6 pa/s EPA-5 1€13E
Total HpCOP 7.7 pals EPA-S 1€13B
Total TCDD ND 0.48 Eg/fg EPn-5 1613B
Total PecTD WD .04 E3/3 EPA-5 1613E
Total HxCOD ND n.6% P9/ EPA-5 1613E
Total BEpCDD 1s palg EFA-S 1613B
2,3,7,8-TC0D0D ND 0_.48 pa/a ZPA-S 1€l3H
1,2,3,%7,8-PecoD ND 083 va‘a EPA-5 16138
1,3,3.4.7,8-HxCDOD WO 0.49 pra/a EPA-5 16138
1,2,3,6.7,8-HxCDD MD 9.32 pa/a EPA-5 1613B
L,2,3.7,8, 9-HxCCD ND U.38 valy EPA-S 16138
1,2,3,4,6,7,.8-0pCOD 3.1 pa/g EPA-5 16138
OCTD 96 eg/g HPA-S 1613B
2,3,7,6-TUDF HD 0.28 ra/g EPA-5 1613E
1,2,3,7,8-FPelDF ND 0.51 valg EFA-5 1613E
2,3,4,7.8-PeCDF ND 0.45 rg/a EPA-S 1611B
1,2,3,4,7,8-HxlDF HD 0.41 DE/ly EPA-5 1613B
1,2,3,85,7,B-HxXCDF N 0.42 pgfg EPA-S 16138
2,3,4,5,7,8-HxCDF ND D.41 pafa EPA-S 16130
1,2,3,.7,8, 9-HxCDF MO 0.54 pe/g FER-5 161IR
1,2,3,4,6,.7,-BpCDF 3.3 J palg EFA-5 16131R
1,2,3,4,7,8,9-HpCDF D 0.58 pe/g EPFA-S 16138
ocnE HD 4.7 ps/9 EPA-S 16135
{Continuad an mext page)
(=]
VA 7/35‘,@‘?
sTSEERA2 (%) 3% 00
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5L SEATTLE
Client Sample ID: Bl 07 {SBO-60T5-2}

Trace level Orgemic Compounds

loc-Saxple K...: GTF0S0309-002 ‘Work Order §...: JOAFMLAC Macrix. . ..... .-z B0

PERCENT RECOVERY
INTERHAL STANDARDS RBCCVERY LIMITS
13C-2.3,7,8=-TCTD LB (25 - 164)
13C-1.2,3,7,8-FPelDD a4 {25 - 1H1}
130-1,2.3.,4,7, B-BXCDD 104 (32 - 141)
130-31,2.3.6,7, B-AxCDD i0g {28 - 130)
13C-1.2,3,4.6,. 7, 8-RpCDD 116 (23 - 140)
1)C-0COD 108 (13 --2A8T)
13C-2.3,7,8-TCDPF 9 (25 - 169}
13C-1,2.3,7,2-PeCDF 7 (24 - 18B%)
13C-2,3,4,7,8-FPeCDP 111 (21 - 176}
13C-1,2,3,8,7, 8-BxCDF 116 (3o <« 123)
13C-2.3,4, 6,7, 8-AxCDF 111 (28 - 136}
13C-1,2.3,7,8,9-BxDF 104 (29 - 147)
13€-1,2,3,4,6,7,8-HpDZ 11m {28 - 143)
13€-1.2,3,4,7.,8,9-HpD= 134 (26 ~ 138}
13C-1_2,3,4,7,8-AxCDF iz {26 - 151}

FERCENT RECOVERY
SCRROGATE RECOVEHY LIVITS
37Cl4a-2,3,7,8-TCOD 57 (35 - 197]
HUTE (5] -
Feslis v reporing firus bre bern aciuesd i dy weign
¢ Exbrmang reoll, Tl i esy S ghe teporing lmil

W6 7/26/07

GTF0S0208 sT S RndAS (88 733800
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5TL. SEATTLEH

Client Sample ID: B2 07 (580-6075-3)

Trace Level Organic Cosgpounds

Lot-Sample §...: G7F050209-003 Work Order §...: JOAFQLAA Matrix.........:z 50
Date Sampled...: 06/01/07 Date Received. . : 06/05/07
Prep Date......: 0&/08/f07 hAnalysis Date..: 06/12/07

Prep Batch §...: 7159499
Dilutian Factor: 1

DETECTION
PARAMETER RESULT LIMIT UNITS METHOD

Total TCDP ND 0.19 pa/g EFA-5 16138
Total PeCDF ND 0.43 Pa/g EPA-5 16138
Total BxCDF 7.8 pa/g EPA-5 16138 J-4
Total RpCDF 46 pafa BPA-5 16138 J-9
Total TCDD ¥D 0.32 pa/g EZPA-5 1613B
Total PeCDD WD 0.54 pa/g EPA-5 16138
Total HxCDD ND 2.2 pa/g EPA-5 16138
Total BpCOD 45 pa/g #pa-5 16138 49
2,3,7,8-TCDD ND 0.28 pa/g EPA-5 16138
1,2,3,7,8-PeCDD N 0.63 pa/g EPA-5 1613B
1,2,3,4,7,8-HxCDD ND 1.3 pa/g EPA-5 16138
1,2,3,6,7,8-HxCDD 7ol 1.3 pa/g EPA-5 16138
1,2,3,7,8,9-HxCOD ND 0.60 pa/g BPA-5 16138
1,2,3,4.6,7,8-HpCDD 21 pa/g EPA-5 16138 J-4
oCDD 210 pa/a EPA-5 16138 174
2,3,7,8-TCDF HD 0,39 pa/g EPA-5 16138
1,2,3,7,8-PeCDF ND 0.33 pa/g EPA-5 16138
2,3,4,7,8-PeCDF HD 0.43 pa/g EPh-5 16138
1,2,3,4,7,8-HxCDF ND 1.1 pa/g EPA-5 16138
1,2,3,6,7,8-HxCDF ND 0,32 pa/a EPR-5 16138
2,2,4,6,7,8-ExCDF ND 0,28 g/ EPA-5 16138
1,2,3,7,8,9-HxCDF ND 0.26 pa/g EPA-5 16138
1,2,3.4,6,7,8-HpCDF 16 ra/g BPa-s 16138 J-9
1,2,3,4,7,8,2-HpCDF ND 0.62 P3/9 EPA-5 16138
OCDF 21 va/g EPA-5 16138 T~ 9

{Continued om next page)

(o]
GTFOS0209 sTFEER-AAS (A8 3328600 i 7/;*.6/ o7 11 of 1220



STIL SEATTLE
Client Sample In: BZ 07 (S80-6075-3)

Irace Level Orgmic Compounds

lot-Sample #...1 GIF050205-003 Work Order #...: JOAPDIAA Mar Tl .ciausaez SO

PERCENT EECOVERY
INTERNAL ETAHDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 45 (25 - 164)
13C-1,2,3,7,8-Pelnd 55 [2s - 181)
13C-1,2,3,4,7,8-BEx(DD a2 i3z - 141)
13C-1,2,3,6,7,8-BxIDD LE] t2g - 130)
13C-1,2,3,4,6,7, 8-HpOnD 47 (22 - 140)
138 -00DD 54 17 - 157)
13C0-2. 3,7, 8-TCDF 1y (24 - 18638)
130-1,2,3,7,8-PeCDP 50 (24 - 183)
130-2,3,4,7,8-FelDF 432 {21 - 178)
130-1,2,3,6,7, 9-HxCOF 40 (26 - 123)
13C-2,3, .4, 6,7, 8-HxXODF L {z8 - 136)
130-1,2,3,7,8, 9-HxCOF 15 {29 - 147)
13C-1,2,3,4,6,7,8-BpCD¥F 43 , (28 - 143)
EAC-1,2,2,4,7,8, 9-5pC0F 16 . {26 - 138)
13C-1,2,3.4,7.8-Hx(DF 3l {26 - 152)

FERCENT RECOVERY
SURROGRATE RECOVERY LIMITS
31Cla-2,3,7,8-TC0M Bo (3s - 197)
NOTEIS) :

Bmaly sl ceprtiy flimils Rave berw adpuuted for 4ry seight,

a[as/07
GTFO50200 sTFEERdAd (6 732 %00 e I 12 of 1220



STL SEATTLE
Client Sample ID: B2 07 DOP (530-6075-4)

Irace Level Organic Compounds

lot-Sample @...: G7F050205-004 Work Order #...: JOAPTLAA Matyix.........: 50O
Date Sampled...: D6/01/07 Date Received..: 06/05/07

Prep Date......; 06/08/07 Bnalypis Date..: 06/13/707

Prep Batch #_,.: 7159499

DETECTION

PAFPAMETER RESULT LIMIT mNITS METHOD

Total TCDP ND 0.24 ps/s BPA-5 16138
Total PeCDF D 3,41 pals EFA-5 16133
Total HxCDF 3.0 pg/g EPA-5 16138 T4
Total HpCDF ) pg/g EPA-5 16138 J°9
Tokal TDD D D.34 ra/g EPA-S 16138
Toctal BeCDD ND D36 r9/9 EPA-% 16138
Total ExCDD ND 1.3 Fe/s EPA-S 16138
Total HpCDD 20 pa/g EPA-5 16138779
2,3,7,8-TCDD ND n.17% pg/q EFA-5 16138
1,2,3,7,8-Falip ND .36 va/g EPA-5 1613B
1,2,3,4,7,8-HxCDD ND 0.62 P9/ EPA-5 16138
1.2,3,6,7,3-HxCOD NTI 8.51 vg/q EPA-5 18138
1,2,3,7,8,9-HxCDD MO b.48 pa/a EPA-5 16138
1,2,3,4,6.7.8-0pCDD 9.4 ps/g | EPR-8 16138 J9
ocnp 83 o/ EFA-5 16138 749
2,3,%,B-TCDF WD C.24 va/s EPL-5 16131B
1,2,3,7,8-PaCDP ND 0.21 pa/g EPA-5 16138
2,3,4,7, 8-FalDF HD 6.26 ra/g BPA-5 1G613R
1,2,3,4,7,8-HeCDw v 1,2 pe/g EPR-5 16118
1.2,3,6,7,8-£xCDF WD £.30 pu/y EFA-5 1613B
Z,3,4,6,7,3-ExCDF WD £.587 ps/s EPA-5 16138
1,2,3,7.8,5-ExCDF ND €.15 ps/g FPA-5 16138
1,2,3.4,6,7,8-HpCOF 6.2 va/s EPA-5 1613u T4
1,2,3,4,7,8,3-RpCDF ND 0.34 oe/g EPA-S 15118
oCDF 8.1 4 va/g EPA-5 16138 37

|[Continued on next page)
W8, ) /07
GTFIS0209 sTFASR Al 6 13800 ?/25/

130/ 1220



Client Sample ID: B2 07 DUOP (S80-6075-4)

STL SERTTLE

Trace Level Organic Compounds

Loc-Bample B...: G7P050209-004 Work Order #...: JOAPTLIAAR

PERCENT EECOVERY
INTERNAL STANDARDS RECCUERY LIMITS
13C-2,3,7, 3-TCOD 73 25 - 1B4)
13C-1,3,3, 7, 8-PeCDD 23 125 - 181)
13€-1,2,3,4,7, 8- HxCID 72 32 - 141)
13¢-2,2,3, 6,7, 8-HxCID 54 (28 - L30)
13¢0-1,2,3,4,6,7,8-BpcDD 81 {23 - 140)
13C-0CDD a3 iZ27 - 157)
13¢-2,3,7,8-TCOP &5 {24 - 159)
13C-3,2,3, 7, B-EeCDF 83 124 - 185)
13C-3,3,4,7,B8-FaCDF 77 {21 - L78)
13C-1,2,3,8,7, 8-HxCDF 835 126 - 123)
13€-2,1,4, 6,7, B-HxCDF 71 {28 - 136)
13C-1,2,3, 7,B, §-HxCDF 75 i28 - 187}
13C-3,2,3,4,6,7,5-HpCOF 71 128 - 143)
13C-1,2,3,4,7,8,9-HpCDF 53 iz6 - 138)
130-1,2,3 4,7, B-HxCDP 55 126 - 152)

PTRCENT RECOJERY
SURROGATE RECOVERY LIMITS
37C14-2,3,7,8-TCOD 82 {15 - 197)

HOTE (5] -

Matrix...caevas2 30

Remnis ard repening Vil hav been adjusted

Far dry welght

| Estimasl reat, Reswlt b lzss uat Gie repoiog limil,

G7FoS020e

sTPedR il (§F) 7228600

W(E, 12507

14 of \ 270



ETL SEATTLE

Trace Level Organic Compounds

Client Sample ID: D1 07 (580-6075-5)

Lot-Sample M...: G7F050209-005 Work Order #...: JOAPWLAA Matrdx.cvanasass S0
Date Sampled...: 06/01/07 Date Received..: 06/05/07
Prep Date......: 06/08/07 hnalysis Date..: 06/12/07
Prep Batch #...: 7153499
Dilution Factor: 1

DETECTION
PARAMETER RESULT LIMIT ONITS METHOD
Total TCDF WD 0.53 pa/g EPA-5 15138
Total PeCDF ND ¢.5¢ pa/g EPA-5 16138
Total HxCDP 5.5 pa/a EPA-5 16130
Total HpCOF 3 pg/a EPA-5 16138
Total TCDD 0.78 po’lg EPA-5 1613B
Total PaCDD ND 0.70 pa/s EPA-5 16138
Total HeCDD 8.9 va/g EPA-5 16138
Total HpCDD 83 pa/g EPA-5 1613
2,3,7,8-TCOD N 0.53 pg/g EPA-5 16138
1,2,3,7,8-PeChD ND 0.35 pa/g EPA-5 16138
1,2,3,4,7,8-HxCOD MDD 0.33 pa/e EPA-5 16138
1,2,3,6,7,8-HxCOD ND 1.2 pra/g EPA-S 16138
1,2,1,7,.8,9-HxCDD HD ¢.87 pa/g EPA-5 16138
1,2,3,4,6,7,8-BpCDD 30 ra/g EPA-5 16138
OCoD 230 pa/a EPA-S 1613
2,3,7,8-TCDF WD 0.53 pa/s EPA-5 16138
1,2,3,7,0-PeCDF ND 0.25 pg/g EPA-E 16138
2.3.4,7,8-PeCD¥ ND 0.31 pa/s EPA-S 16138
1,2,3,4,7,B-HxCDF ND 0.81 pa/g EPA-S5 1€13B
1,2,3,6,7.8-HxCDF KD 0.31 pa/g EPA-5 16138
2,3,4,6,7,8-HxCDF MD 0.21 pa/g EPA-5 1613B
1,2,3,7,8,9-HxCDF NI 0.13 ooy EPA-5 1613B
1,2,3.4,.6,7,8-HpTDF 13 pa/a EPA-S 16138
1,2,3,4.7.8,3-HpCDF ND 0.46 paia EPA-S 16138
OCDF 13 pa/g EPA-5 16138

{Continued on next page)
W8qas /o
s AES-AAS (16) 3732 oo

GTFO50208

5ol 1220



Client Sample ID: D1 07 (580-6075-5)

SIL EHATTLRE

Trace Level Organic Compomds

lot-Sample #...: GIFO50205-005 Work Order §...: JORPWLAR S TR TRRPRe e - 1
PERCENT RECDVERY
INTERNAL STANDARDS RECOVERY LOgOTE
11C=2,3,7, 8-TCDD Te {25 - 154)
13C-1,2,3,7, B=PeCDD 100 (2% - 181)
13C-1,2,3.,4,7,.0-HxCDD Ta {32 - 141)
1iC-1,2,3,6, 7, 8-HxCDD a8 (28 - 130)
13C-1,2,3, 4,6, 7, 8-HpCOD B0 {23 - 140)
1ic-oCchD 852 {27 - 157}
13C-2.3,7,8-TCDF (1] {24 - 169)
13C-1,32,3, 7. 8-PelDF B2 {24 - 183)
13C-2,1,4,7,8-7eCDF 74 (22 - 178)
13C-1,2,3,6, 7, 8-HxCDF 67 (26 - 123)
13€-2,3.4,6. 7, 3-HxCDF T3 (zé - 138)
13C-1,2,3%,7,6, 3-AxCDF 78 {29 - 147)
13C-1,2,3,4,6,7,8-BpCDP 73 {28 - 143)
130-1,2,3,4,7,%, 9-HpCDF 62 {26 - 138)
13C=1,%2.3%, 4,7, A-HxChF 58 {26 - 153)
PERCERT RECOPVERY
SURROGATE RECOVERY LIMITS
37C14-2,3,7, 8-TCOD 91 (35 - 187)
HOTE(E) -
Hlsmilin wand roporing limits have been wiljus) for dry weigh!.
GTF0S0209 sTESERmAAS (E) 328600

'H‘f%z5/‘?7 160l 1220



STL SEATTLE
Client Sample ID: C5 07 (580-6075-8)

Trace Level Organic Compounds

Lot-Sample #...: G7F0502C5-006 Work Order #...: JOAPD1AA Matrix. ........t SO
Date Sampled...: 06/01/07 Date Received..: 06/05/07
Prep Date......: 06/08/07 Aomlyeis Date..: 06/12/07

Prep Batch #...: 7153455
Dilotion Facror: 1

DETEZTION

FPARRMETER RESULT LIMIT THITS METHOD

Total TODF ND 0 63 p9/s EPA-S 16138
Total PeCDF WD 0.85 Palsg EPAR-5 16138
Total ExCOF 7.5 pe/g EPFA-S 1613E
Total HpCDE 44 ealg RPA-S 16138
Total TCDD ND 0.45 pa/g EPA-S 16138
Total PeCCD ND 0,45 pa/g EPA-5 1613B
Total HxCDD 20 pa/g BEPA-S 16138
Total HpCLD 150 pP9/g EPA-5 16138
2,3,7,8-TCD N 0.26 Pa/g ETA-S 146138
1,2,3,7,8-peCOD ND 0.45 po/o BDOA-5 16138
1,2,5,4.7,8-HxCDD ND 0,30 pals EPA-5S 16138
1,2,3,6,7,E-HxCDD MD 1.6 pals BPA-5 1611B
1.2,3,7,8,9-Rx0ND ND 1.4 pa/s EPA-5 1613B
1,2,3,4,6,7,8-BpChD 40 pu/a EPA-5 15138
oo 300 pa/a EPA-5 16138
2,1,7,8-TCDF ND CON 0.63 pals EPA-S 1613B
i, d,3,7,8-FaCDPF HD 0.32 pa/g EPA-5 1€13B
2,3,4,7.8-PeCDF ND 0.44 paly BEPA-5 16138
1.2,3,4,7,8-HxCDF D 1.3 pPafs EPA-5 1613E
1.2,3,6.7,8-HxCDF HD 0.51 pals EPA-5 16138
2,3,4,6,7,8-HxCDP HD 0 42 pa/ls EPA-5 1613R
1,2,3,7,8,3-HxCDF ND 0,23 pals EPR-5 2613R
1.2,3.4,6,7,8-HplDy 20 ra/g EPA-5 18138
1,2,3,4,7,8, 5-BpCDF HD 0.886 Pa/3 EPA-5 1512B
OCDF 17 Pg/g EPA-5 16138

iContinued on next page!

MTE 7)z5/07
G7F050200 sTF QR ik (&6 732 8s00 17 of 1220



STL SEATTLE

Client Sample ID: CS 07 (580-6075-6)
Trace Level (rganic Compounds

Lot-Sample #...: GTFOS0209-006 Work Order §...: JORPOLAAR

MatTix.........: SO

PERCENT RECOVERY
INTEPNAL STANDARDS BECOVERY LIMITS
13C¢-2,3,7,8-TCLD B7 (28 - L64)
130-2.2,3,7,8-PeC0D 107 (25 - 181)
13C-2,2,3,4,7, B-ExCOD 74 (33 - 241)
13¢-2,2,3,6,7,8-ExCOD £ 17 (2e - z30)
13C-1,2.3,4,.6.7.8-Hp{DD BT {23 - 240}
13C -0 o6 {17 - is7)
1ic-2,3,7,8-TCDF Tu (24 - 189}
13C=1,2,3, 7, 8-PelDF EF {22 - 185}
13C-2,3,4,7,8-PeCD? 50 {21 - 178
L3C-1,2,3,6,7,8-RxC0F 72 {26 - 123)
13C-2,23,4,6,7,8-FxCDF Bz (2 - 1386)
13C-1,3,3,7,8.9-ExCDF BS (28 = 147}
13c-1,2,3,4,6.7,8-HpCDF 38 (28 - 141)
t3c-1,2,3,4,7,8,9-HpCD¥F 63 {26 - 138)
13¢-1,2,3,4,7,8-Hxthy E3 (26 - 152)
PERCENT RECOVERY

SURROOATE EBCOVERY LIeITs
347Cle-2,3,7,8-TCOD 59 las - 147)
HOTE(S) :
Fenalny acs! separiing it Save besn adlumnd For diy swght
CON Confirmaibon enalyos.

s SRR (AE) 133 %00

WS 7/35/07

18 of 1220



STL SEATTLE
Client Samplc ID: E3 07 (580-8075-7)

Trace Level Organic Compounds

Lot-Sample #...: G7F050202-007 Work Cxder £.,.: JOUAPZ1AA Matrdx, ... ....- SO
Date Saspled...: 06/01/07 Dave Recelwed,.; D6/05/07
Prep Date......: Q06/08 07 rmalysis Date..: 06/12/07
Prep Batch #...: 71554%%
Dilution Pacror- 1

DET2CTION
PRAAMETER RESULT LIMIT UNITS HETEOD
Total TCDF .5 ea/g EPA-5 16138
Total PeCDP el 1.8 pa/s EPA-5 16138
Total ExCOF 16 pa/lg EPA-5 1613B
Total RpCOF 52 ea/g RPA-5 16138
Total TCOD 5.2 paig EPA-5 16138
Total PeCDD o 3.2 Psig EFA-5 1613B
Total HxCDD & palg EPR-%5 16138
Total HpCOD 370 pa/g HPFA-5 16130
2,3,7,8-TCTD ND c.30 pa/s EFA-5 1£13B
1.2.3.7,8-FPeCDD WD 0.46 pa/a EPR-5 16138
1,2,3,4,7,8-HxCDD HD 0.55 pgls EFA-5 15138
1,2,3,6,7, 8-HxCOD 3.8 J,90 va/y BEA-S 16138 U2 |
1,2,3,7,8,5-HxCDD ND 2.8 pa/g EPA-5 16138
1,2,3,4,8,7,8-83pCDD 8BS pg/g EPA-5 16130
oo 550 pglo EPA-5 16138
2.3,7.8-TCDF 0.94 CON,J ealgs EPA-5 1613B
1,2,3,7, e-PalhP HD 0.50 ca/la EPA-5 16130
2,3,%,7,8-PecD? Ho 0.43 pa/g EPA-5 1613PB
1,2,3,4,7, 8~-HxCDF [ [] 2.1 pg/g EPA-5 1612H
1,2,3,6,7, 8-HxCDF HD 0.75 pa/g EPA-5 16123
2,3,4,6,7,8~HXCDF WD 0.63 pa/g EPA-5 16133
1,2,3,7,8, 9-HxCDF ND 0.36 pa/q EPA-5 16133
1,2,3,4,6,7,8-HpCDP 40 Pl EPA-5 16130
1,4,3,4,7,8, 9-HpCLF D 0.95 pa/g EPA-5 16128
OCOF 38 ra/g EPA-S 1€13B

(Contirued off =ext page)
mie
2/28/07

GTFO50208 sTU SR (A6) 732 Baoo
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STL SEATTLE
Cliemt Sample ID: H3 07 [SBO-£075-7)

Trace Level Organic Compounds

Lot-Sample f...: G7F050209-007 Work Oxder #...: JUOAP2L1AR Macriwx_ ........: SO

PEACENT FECOVERY
INTERMFL STARNDARDS RECOVERY LIMITS
13ig-2,3.7,8-TCOD [ (75 - 164)
130-1,3,3,7.8-BecnD T4 {28 - 181)
13C-1,2,3,5.7,8-Hx0DP 53 (%2 - 1a1)
13C-1,2.3,8,7,8-HxC0D 58 {z8 - 13ol
13C-3,2,.3,4,6,7 BE-RplDD 58 (23 - 240)
130-00TD 65 {17 - 157}
13C-2,3,7,8-TCoF L ¥ (2= - 163)
13¢-1,2.3, 7, 8-P=CDF 63 (24 - 1E5)
130-2,3,4,7,8-FelDF g5 (23 - 2178}
13¢-1,3,3,56,7, B-HXCDF 47 [26 - 223}
13Cc-2,3.4,6,7, B-HxCDF s4 {28 - 13E;
13C-1,2,3,7,8, 8~Hx(DF 59 (28 - 147}
130-1,2.3,4 .8, 7, E-HpOOF 51 {28 - 143}
13C-1,2,3,4,7,8,9-HpCDF 46 {zeé - 138}
130-1,2,3,.4.7, B-HxCDF 42 {26 - 132!

PERCENT RECUCYVERY
SURROUATE o RECOVERY _ 1LIMIts
37C14-2,3,7,8~-TO0D 102 (3§ - 2157)
NOTE(S] =

Fewnles wnel reporiay b tyve Do adhated For diy weichi

4 Estieweed rmall Fomad g em gusn e reganing Bevie

JA The walyz was posiivzly Wendfimd, Eot te quankation i on sstismis.
OO Cewdiromion ealyets

”ﬁ’r/.zf/ 07

GTFDS50209 sTiF @2 AmARE (%) 332 Ssoo 20 of 1220
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Project No.: 9405~/ Screener: _MTE Date: 7/23/p7
Project Name: Libyof Tacoma (VRA| geviewer: c/{ __ Date: m

SDG/Package: G7FN502049

MODULE A: COMPLETENESS AND HOLDING TIME CHECKLIST

1.0 Chain-of-Custody Y N NA
1.1 Are all Chain-of-Custody (COC) forms included in dala package? v
1.2 Were COC forms properly gigned and dated? o
1.1 Was tample container temparalule recorded on COC farm (ar othert apprapriale (omm) by laboratory? v
1.4 Iz the recorded temparaliure within control imits (4°C £2°CF  Temparaiurs(s) ﬂ-g"{_. v
Commants:
2.0 Completeness Check g
2.1 Is a cass narrative prasent and does it describe analtical probliems. discrepances and comeclive sclions? v |
22 Are all reguirnd summary forms present (see aftachad lial)? e
2.3 Are data prosent for all samples fisted on COC form? o
2.4 Are gl required raw date sections present (se= atached lis)? /
(PRELIMINARY CHECK ONLY: delallea review of raw data will be dotumented on Module B Chacklist
Comments:
3.0 Hoiding Times/Preservation (Technical Criteria: OCFR40; [EQAPP; COther )
3,1 Were all samples propelly pfmrund-? v
3.2 Complets the Holding Time Tables. (Documented in Comments or in worksheels altachad lo Module B, Pz o
gualfiers azsigned during Module B review)
Comments:
Completeness and Holding Time Check Complete?
Table Parameters () Completed | Location (attached or filename)
Sample Index Y
Hoilding Time Tables (ist)
Volaliles Y [/ NA
Semivolatiles Y / NA
Pest/PCBs Y | NA
Mglals Y 7 NA
{_Dioxins/Furans v 4).* NA cer atlached
Conventionals I NA
Y I NA
Y | NA
Other: (list) Y [ NA
¥ | NA
| Y ! NA
@’ See attached
1168, f 5

TALarvimtms Docelif Woratsmes it sa WornshmagbdO0D & _Conpl & HT Werent asc Coprright © 2004 EcoChem, |ne
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Project No.: _S&4bH6—/

Laboratory: 871 - W-Sacraments |

| Project Name: wﬂ* Reviewer: MTHS  Date: 7,

SDG/Package: (G 7F 050704 | Secondary: _</# _ Date: ﬁé[g?_

o7

§ HRMS-IXN
‘ Parameter/Method: Mﬁgﬂﬁ_ Data Validation Criteria Table: Key. Ng- 2
1el3A Last Rev Tate 123/7/04

DULE B: TECHNICAL EVALUATION CHECKLIST- ORGANICS
MODULE B-1 (Summaries of sample results; accuracy; precision; blanks)

[ | MODULE B-2 (Summaries of calibration, instrument performance & compound ID)

[ B20rg [VB-2HRMS [] B-2 Other (name)
Vgﬁ Qualifiers Issued, See Sample Summary forms or other: Farme 1

1.0 Technical Holding Times and Sample Handling (2-1)

N

MiA

1.4 ls Module A Cheeklist (COC, packages completenass. Holding Time Tadle) semplste”
12 A? all holding timas within the tachnical criteria from CFRAD, @APF’

-

Other _}?

!

7
4
/

Ao oulliers ___ ses attached Holding Time workshee! or dal pREREYE pAge 08 bhalow
13 Argall cooler temperalures within the control kmits?  (temperamrs aulliers fisted an HT Iatlla]
| _____ _ nooulliers ses allached Holding Time worksheet ar dala packrge page see below |
Commants: Data udged as not significanly affectad by culliare, no guslilers assigoey

2.0 Surrogates/Labeled Compounds (2-1

E'I Are &l recovery valuss wilhin the cantml fimts?

ne oulfiers see aftached Sunogale Sumimary Form or dala packags page see helow

Comments: No pasitiva resulls, no quaiifiers as all oulliers were > UCL {high Lias)

Mo gualifers aasoned: one aullier per ractiovVeolumn eccepiable (il = 10%)

TN Fage B141

T iContoliee Decs iy Worinmalsiviooular Worksres S0a00 B-1_Dug Tach Swil o

Copyrraeh (€ 2000 Eeof Tiam, Ine




i Project No.: 9475~/ SDG: Q_‘Eﬂé?ﬁ?’”

3.0 Method/Field Blank (21,

NIA

3.1 Ase Melnod Blanks free from comtaminabion?
no qulliers sae attached Blank Surmmuary Form or dala packaca page _s=e below
33 A there any irp'sgupmen Uzl blanks indudod in he data package (lis! Lelow]?

33 Are yofequipmeriie < danks free from contamination 7
¥ nooulliers sz atached Slenk Summary Form or data package page see balow

ANA'RY

Commanis! Mo posdive results In associaten samEs noaclion required for methad 4 trin / equm [ olher
10X action level estabiished for common kab con! | 5% actinn level for others

j MB- beth fleawn )

_OyRA  rinde blank - Clean

4.0 Laboratery E:urrtrnl Sample {Blank Spike/OPR Sample) (8.1

4.1 Are ell %R-values whthin (ha contral limits 7 /
p nooulliers ] altached Summary Form of data package sage _ 52 balow
4.2 A gl RPD values wilhin conlra! I'mits (If duplicate snalyzed)™ i '
no oulhers soe attached Summary Form ai dala pechsge page sez balow 1 ; p-"‘_’
Comments for LCS: Mo posite results in associsled samples: no quaifiers as all oulliers were > UCL (g bias)
___& LPR

5.0 Performance Evaluation (PE)/Standard Reference Material (SRM) & 1)
FPE/SRM Sampie 10is):

5.1 Was PL/SRM sample(s) analyzed?

5.2 Are all values within coalrol imils¥
no oatfiers mhqlow

Comments: No guasfiers sszignad based on PE/SRM mulli=rs

LT pﬂgﬂ Bi1-2
Py oo DDl Workshemsibancaime W phmal s 8. 1_Ding T Bl Bom

Copyreighan © J000 Ecol hem. Ine.



Project No.: 5¥p6-/ SDG:(37F05Q0

£.0 Matrix Spike/Matrix Spike Duplicate or Sample and Lab Duplicate(g-1)

Parent Sample 1DC. Mo M5 /MSD Y N NA
6.1 Areall %R.values within the contral limite7 |
___ nooullies ____ see allached MSMSO Summeary Fomm or data nackage page _ cea balow /
£.2 Are all RPD vaiues within conticd limits? /
o oulliers ses afiached M3MSD Sumimary Fonm o dala package page  __ ses below |
Comments: No postive results in parsnt sample, no qualifiers as all outllers were = UCL {high bias)

7.0 Field Duplicate (R-1) Field Duplicate Sample I0(s) B4 27 % B2 £7 TDuf

7.1 Were fiald duplicates collecied and analyzed?

7.2 Areall RPD values niﬂwliyfmlml limi1=?
_ no outliers __V¥ see stiached Field Dup, Simmary Fenm or data peckege sage see below

AN

C:m;nh; Mo gualifisrs assoned bosed on ficld duplicale outiers

B.0 Sample Results (8-1)

‘8.1 Are there resuis for al anaytes on the client required targel campound fislis) see QAPP for lists?

8.2a Were TIC requestad for this project?

A2 If "yes', ware TIC reporied #s required?

AN

8.3 Are reporting limits and sample rezulis adiusled for sample size, % moisiure (solid sarmples), =ic.?

B4 Do detection lIMits mest project-speciiic or method-speciic imile?

s

Comments: Cluiify TIC "MNJ" unless slready qualifisd "U" due to blank contarinalion

" Genaral Notes and Infocmation:

AT £ Page B13
T Wligaisied Dol Westahesniviesin Woiahwe 0D -] Dig Tedi Evel doc

Copyright @ 2000 EtaChem, ine



Project No.:_S405-/ SDG: {3 '?Fassst

MODULE: B-2-HRMS (calibration, instrument performance & compound identification)

9.0 HRMS/!GC Compound Identification (5-2; ¥ N Na
31 wvﬂ felentior tme critena met? ﬂ |
_ ¥ naoutlisrs  sesbalow N
8.2 Wfrn the relantion fimes of all 1he native compound lons within 12 saconds of (ha labsled compourd lons? ’/I |
. no oullisrs 8= halow
0.3 Were the inon 20undangs r3tios within the mathod QC lmits? /
L oLtliers s below
2.4 Wash all S/ ralie criteria met? /
- na outlisrs sas beiow
3.5 Was a DB-225 (or equivalen] column) confirmation pedonned for 2378-TCOF hits? (Dioxins anly}? V'
| 9.8 Were thers any false posiives or negalives? e
Commant= £ 5 07 1, A3, 5.7 8- HxCDD jon gbund tatip ouk
H-21

10.0 HRMS Instrument Performance (B-2)
| 101 Are FPK staliz iespiving power chacke performed at the required lrequanay?
10.2 Was PFX resoiving power al least 10,000 (10% valléy definition] for an appropnate mass 7
10.2 Wag ihe resoiving power 2eroed coracty (|.e. were the basas of paak displays within the lower g
______ Interseclians;”

e the gxesct mess walhin S ppm of the {heorelical mass? (ses methad far specilic mass and orilsria)
et oulligrs  ses helow

10 & Was i1 GC wingows-defining mixiure analyzed a the required iraguancy?
10,8 Arefary/all chramalagraphis separation (valley/peak) critards mel?

A

S

NN

K nooulliers see below
10 7 A relention time windows sstabluhed %o all Fomologue groups? |
Comments: '
Traom Page 82-1 HRMS

'I"'l.‘.'wurrpu e[y vy DA RS F MU Yo arsess 0 §- T s8Rl oo
Copyright © 2003 EcoChrm lnc.



Project No.:_54 D5 sns:ﬁ_?ﬁﬁ?iﬂ%

11.0 Initial Calibration (B-2)

NiA

111 Aie ICALs anelyzed on ail instruments on which zamples are analyzed?

112 Are The carre= number and concentration of standards used?

k| '.li.? al lor abundsnce ratins for unishsled and labeted compounds within metheda GC [Imits?

.r ¥ ]
v
v
e oolfiers ) see altached [CAL Surmmary Form or data package pange ses haiow /
11dls mmmjwmm@mﬂmw
ncodliers  __ semstached ICAL Surmmary Fonm or dala peckaye pege see haoiow /
L inytha RSO values for the nalive compaunds within OC imits? (£ ___ %RSO)
na cullies _ z=e gtached (AL Surmary Fone or date peeage pane _ see balow ,/,
1‘!'5 m hﬂﬁﬁvmhuwwmmﬂclmh" (s ___%HSD) /
_¥__nocuties see atached ICAL Summary Form or data p:r.lu;g_ pege see balow
1.7 gnyiall absolute relenton ime crilena mely /
no cuffiers see attached ICAL Summary Form or data packege f2ge see beiow
Comments: No positiive resulls assoc. w oulliens. RL judged #s nol affecied - no aualiers assigned

12.0 Continung Calibration ! Cahbratlcm Verification (-2}

TL41 Are continuimg callbration/calibration verification stardards malynd 2l e proper hequency? /
122 Arg all ion abundams ralios for unlabaled and labeled compounds within method OC imits? T
no outllers __sea attached CCAL Sunimacy Form cr data packags pags saa baloa v
| 123 s Yr= method-speciied signal 1o noise (SIN) zritena met?
| i no oulllers see attached CCAL Summary Form or data peckags pags sae below v
124 Areveny’all absolute retention time criteria mely
_¥_no oudliers ____see olinched CCAL Surmmary Form or data packegs pegs . see below l'/
125 F?-"C.AJ acceplable (WD Concenwvation vaiues _ otheq? V’
no outliars see slinched CCAL Sumimary Form or data packagz pags — _
Comments:  No posifive rasults I'HOC.. w' outliers, R |udget 38 not alfected - no q..lalifletﬁ- assigned
rane Page B2-2 HRMS

T Wil Crcaca T W it i sy Wbini e S0 B0 MAME Doc
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Project No,: _S#4[06-/

SDGIPackage: GTFDEMC‘?

Reviewer _ M1B  Date  7/24/07
Secondary; _ (/4 Date .JZ:L"L

ParameterMathod:- Dig m'mfﬁamus I{38| Equation List: Aftached
Laboratery: 5T~ W. Sasvament

__ Bee Caloulation Warksheets

MODULE C: CALCULATION AND TRANSCRIPTICN CHECKLIST
(As per project specific requirements andfar Summary of Recalculation Requirements)

Transcriptions
Chromatograms Calculations OH () SeeBelow | NA(Y)
Checked Attached )
(/1 NAI") (¥] HA)

*sas comments
Tunes e P P
Initial cafibration v i v
Continuing Calibration 37 \/ L/
Blanks (metnod & instrument) v e v
Samples v vz /
Surrogates 4 e T

| LCS or CPR v v Wi

MS/MSD or Matrix Spike BlA N4 v
_aboratory Duplicate N A an 4
Internal Standards V N A o
Serial Dilutions
Other:

Comments: (attach additional page if needed)

I

Page 1 of 1

T Wonirolied DociC WoddheattiModule' WonkTesl W 000E_ Caic & Tremsag Wekih) toc

Copyright @ 2006 EcoChem, Inc.




Dioxins/Furans
Method 1613B
Initial Calibration for native compounds

Project Hame: CVRA AR = fAni »
Project Numbar, 5808-1 AT+ AT ICR)
5DG: GTFDS0208 e

i = cancaniralion of labalad cormpound (Rgiag)
Cn = congenirabon of uninDeien cempansnd I SIRNGBT [NGIML]

Aat =« And = Areea al 1= 7 fonas fov non-inbated compaunds
AT e AT @ Arean 4 1 +2 lons (e eseled cenipalings

Far 1,2.3,7.8-PaCOF vs 13C-1,2 3,7.8-FPaCDF
[CS1Std  Dae= 9n14/08 |
ion RT calc'd Cn/Cl calc'd reported
lon Arsa ratlo min___sec  RT _RRT A1+A2 conc_ RR RR
339.8597 3.33E+06 149 20 82 2087 ESTE+DE 2.5 O0MB 082
341 8567 224E+08 ¥ % 1.002
351.9000 14BE+08 1.58 20 50 20.83 243E+08 100
353 5970 9D 4BE+OT ¥ ¥
[CS2S8td  Dale= 9/14/08 |
ion RT cale'd Cn/Cl cale'd repored
lan Area  ratio  min__sec RT RRT A1+A2 conc  RR RR
33968587 1.B8E+07 1.54 20 50 20.83 2B62E+0T 10 0,836 0.04
341.8567 1.03E+07 % ¥ 1.001
351.0000 1.T2E+0A 159 20 49 20,82 2B0E+0B 100
3538970 1.08F+08 % %
|C5 3 Std Date = 5/14/08 |
ion RT cale'd En/{Cl cale'd reporied
lon Area ratio [min 880 RT HRT A1+A2 cope.  RR RR
330.8507 H7TBE+DT 156 20 56 2083 048E+07 50 0,903 080
341.8567 3. TOE+D7 | H 1.002
351.8000 129E+0D8 158 20 54  20.80 210E+08 100
353 8370 B WE-07 * ®
| CS45td  Date= 914/08 |
ion RT calc’s Cn/Cl cale’d reportnd
lon Area r-| mir. RT _RRT A14A2 conc. RR R
3398507 292E+08 5!'.‘r 2083 4BAE+0B 200 O0.045 088
341.8567 1.91E<08 b | x 1.002
351.9000 156E-08 1.56 20 48  20.80 256E-08 100
3538070 B STE«OT x x
ICS65td  Date= 8M14/06 |
i RT calc's Cn/Cl calc'd reported
lon Area ratio min 8¢ RT _RRT A1+A2 conc.  RR =R
338.8597 1BZE+DD 154 20 48 2080 3.00E-09 1000 0.923 0452
341.8567 1.18E+09 Y X 1.000
3519000 1.98E+08 158 20 48 20.80 3TSE+-0E 100
3538970 126E+08 x X
Maan RH calculated = 0825 | Mean RR reported = 0.8525

% RS calculaled =

1.801% % RSO reported = _1.91%




Dioxins/Furans
Method 1613B
Initial Calibration for native compounds

Project Namas: OVRA
Project Number: 54031

S0G: GTFIS0Z09
Raviewar MTE
Dete: 07724107

AR s et s AL
AT v ALY (Gl

Ant ¢ And = breas of | = 3 o b pon-leteled compoEnss
AL e AL » Areas of 1 ] o0 o (abeieg componeds
Ci » comoprtrainn of abeles compound gl ]

Ca = onctedrnes of anistee oETRound © St (Aghmi )

For OCoD vs 13C-0C00
[CS15id  Date= 9/14/06 Insttum  1D5 |
ian RT calc'd Cn/Ci caic'd reporied
lon Area mtio min___sec  RT RRT A1+A2 conc. RR RR
4577377 2ATEsD6 089 36 48 3677 462E+08 B0 2105 21
450,7348 1 ASE+DB X x 1.000
469.7779 4.08E-07 0.67 36 45 W75 8.78E07T 200
4117780 & TOE+O7 X X
|CS 2 Std Date = §/14/06 ]
ion HT caic'd Cn/iCl calcd meponted
lon Area ratio min __sec RT RRT A1+AZ conc RR RR
48577377 \VTE-QT (.89 36 48 3677 ZAHE+DT 20 2145 2.14
459. 7348 1. 3ZE-7 i X 1.000
489.777T8 S548E+07 0.90 36 45 36.75 1.16E+08 200
417 7750 6.12E-07 X x
|cs 3 Std Date = ©/14/06 1
lon RT calc'd Cn/Cl calcd reported
lon Aros ralio mn_ sec RT RRT A1+A2 conc RR RR
4577377 3.38E+07 087 38 47 3678 730E+0T 100 2.085 2.08
459.7348 3.91E+07 i x 1.000
469.7778 3.34E+07 090 36 48 2477 TO07E+07 200
4177750 3 TAEHDT ¥ ¥
|C545td  Daole= G/14/06 |
lon RT célc's Cn/Cl calcd repored
lon Aron ratio min__sec RT RRT Af1+A2 conc RR RR
4577377 207E+08 088 e 44 3673 4 41E+08 400 20857 2.06
450. 7348 2 34E+08 X % 1.000
468.7779 S.0BE+07 080 36 43  38.72 1.07E+08 200
417 7750 5.B4E+07 _x X
| €S 5 Std Dale = 8/14/08 )
lan 11 calc's Cn/Cl calcd reparted
lon Area ratio min gec  RT RAT A1+A2 cono  RR =R
457 7377 1.36E+08 089 38 43 3672 2.88E+08 2000 1.862 1.86
459, 7348 1.52E+09 | x 1.000
A60.777R TASE+(T7 (82 36 42  36.70 1 GEE+DE 200
417 7750 B.OTE+QY K X

Mean RE calculatad =
" RED calculaled =

2.047
5.324% |

|

Mean RR reported = 2,046

% RS0 raponted = 5 40%




Dioxins/Furans
Method 16138

Initial Calibration for native compounds

Project Mame: OVRA
Project Number 54051
BDG: GTFOS0206
Reviawor: MTB
Data; G747

For 237 8TCOFvs13C-2378TCDF

AR = 1=
AN = AL (Cn)

Ant » AnZ = Arsan of 1 = 2 o0 for nos-tabeled compoundas
At o+ M2 = Arpas o | +2 oo for lebslesl compowmia
Ci » conentmyion of iabeled comeound (nginl )

Cn = cancanttation of uniabelied compound @ standard (sgimi)

| CS15td  Date= 9/1/08

I

ion AT cale'd CniCl caldd reported
lon Area rafio min st RT RRT A1+A2 conc AR RR
3039016 260E+05 (.86 13 (-] 1213 5B1E«05 05 0912 0.91
3058987 JIA2E+05 X x 1.001
3155479 B.G5E+07 080 13 P 13.12 127TE+DE 100
3179380 7 OOEAOT x x
ICS 2 Std Cate = 8/1/06 |
ion RT calc'd Cn/Cl calc’d repored
lan Arag ratia min SEC BT RRAT A1+A2 conc AR RR
3035016 9.51E+05 072 13 a 13.15 277e+0B 2 0.941 .94
305.8987 1.32E+08 % x 1.003
1158419 S43E+407 (.82 13 K 1312 1.21E+08 100
317.8388 8 EB4E+D7 x %
[cs 3 st Date = 8/1/08 |
jon RT calc’d Cn/Cl galc'd repored
lon Arga ratio min 580 RT _RBRT A1+A2 conc RR RR
3038016 49TE+DE 081 13 B 13,13 1 11E+07 10 0896 100
3058987 B1TE+DE % % 1.001
31594719 S502E+07 0.81 13 T 1112 112E+08 100
217.9382 G 1TE+D7 x i
[CS4Sd Daie= 5108 |
on RT cale's Gni/Cl cal’d reported
lon Area ralio min 58C RT RRT A1+42 conc  RR RR
3039016 240E+07 079 13 B 1313 544407 40 1070 1.07
3058987 3A.04E+07 ® K 1.001
31594719 S557E0F 078 13 7 1312 12TE+08 100
{70380 T 14E+D7 « X
| C555td Date= 8/1/06 |
an RT calc's Cn/Cl calc'd repored
fon At m sec RT RRT Al+AZ conc. RR R
3039076 126E+08 OTB 13 T 1392 2892E+08 200 1.057 1.08
3055987 1G4E«DB | X 1.000
3159478 E.05E-07 078 13 7 1312 1.38E+08 100
317.9389 7. TBE+(Q7 ® K
Mean RR calculated = D895 | Mean RR reported = (.8598

% RS0 calculated =

5 683% |

% RSD reported = B.84%




OVRA digdins. s

Calibration Verification Worksheet
Isotope Dilution Concentration

Project Name: OVRA

Cex (ngimi) = [An1 + AnZ) (C]) Project Number: 54051

(Al1 + AI2) RR

whengs.
Ant + An2 = Araas of 1 + 2 ions ol uniabeled compounds
Al = A2 = Areps of 1 = 2 ions of labeled compounds
Cl = concentratlon of labelea compound in standard (100 ana 200)

S0G: G7F050208
Reviewer: MTB
Date: 7/24/2007

23.7.8-TCDD ions = 312.8965 and 321,8538
{3012 - 2. 37 8.TCOD jons = 331.8368 and 333 9339

ngfmb ngémi
| Date: 6/16/2007 15:26 | jon HT calo'd ICAL nghnt  calcd reparted
lan Araa ralim min se¢e AT RRT A1+A2 RRF Cl Cone Cong
310.8965 B17E+D7 08B0 18 29 1848 207E+QB 1309 46.04 45.17
3218938 | 15E+08 1.002
3319388 1.54E408 OB1 18 27 1845 3.43E+08 100
3339338 1.BIE+DB
1.2.3,7,8-P=COF jons = 339 8597 and 341 8567
13C12-1,2 3,7, 8-PeCDF ions = 3519000 and 353.8970
ng/ml ngimiL
| Date: 6/16/2007 15:26 | ion K1 zalc' ICAL ngimbl  calc'd repored
fon Arca rafie min ssc RT RRT A1+A2 RRF Cl Cane Conc
339 597 TBTE+O8 158 22 59 2298 1.25E+00 1.050 214.07 214.05
341 8567 4.86E408 1.001
351 9000 413E+04 161 22 57 2298 5.58E+0R 100
353 8970 B 7HE+D4
lon abundance limits=0,65 - 0.89
Cale Conc = (Area cmpi 2 18) / (Area ompZ x ICAL RRF)
OCDD
13C12-0CDD
ngfml ngimbL
| Date, 6/16/2007 15:26 | lon RT caic'd IGAL calcd reporied
bon Area ralp min_sec KT RRT A1+A2 RRF pg Tenc. coneg,
AT 7377 §.65E+08 080 37 57 37.85 1.40C+08 221 411,49 a10.2
458 7348 7.38E<08 1.000
459 TTHO 1.4BE+)8 De2 37 &8 37893 3.08E+0B 200
471.7780 't BOE+0@




DVRA dioxine. s

Calibration Verification Worksheet
Isotope Dilution Concentration

Project Name: OVRA
Cex (ngiml) = (And + &n2) (T Project Number: 54051
&1 + AR2Y RR

whara!
An1+ AnZ = Arzas of 1 + 2 1ons of unlabeled compounds 5DG; G/FQEDZ205
AlT + AlZ = Areas of 1 = 2 iona of labeled compounds Reviewer: MTE
Ol = concentration of labeled compound in standard (100 and 200) Date: 7/24/2007
237 8-TCDD jons = 319.8265 and 321.8336
13CT2-23,7,8-TCDD ions =321.9368 and 3339339
ng/mL ngfmb
| Date: 6/12/2007 8:53 | jon  RT calc'd ICAL ngfml  calc'd reportad
lon Area ratio  min =zec KT RRT A1+ A2 RFEF Cl Cone Canc
319 BOBS 8.68E+06 088 18 48 1880 21407 1203 9.38 9.35
321 803E 1.2TE+OV 1.0
3371 B3B8 B.51E+07 0.81 18 47 1878 1.80E+0H 100
3338538 1.05E+08
1,7.3.7, B-FaCDF inns = 1398 A587 and 341 8567
13C72-1, 2 3.7, 8-PallF ions = 351 8000 and 353 8970
ngfml ngfml
|  Dats: 6/12/2007 B:53 | fon  RT calc'a ICAL ngfmL  calcd reporied
fon Area ralic min sec RT RRT A1+AZ RRF il Conc. Cone
339.8597 A.B3E+07 1759 23 26 2343 1.14E+08 0.925 a4 74 44 6%
341 ASET 4 455407 1.001
351 8000 1 GRE+08 158 23 Z5 2342 2.75E+0R 100
353 BE70 1.07E+08
lon ebundance hmits=0.685 - 0.88
Calc Conc = {Area cmpl € 15) | (Area cmp? x 1CAL RRF)
QUoD
13C12 -DCDD
na/mL ngmbl
[ Date E112/2007 8:53 | lon  RT cals'd ICAL calc'd reportsd
len Area fatic min sec K1 BRT a1+AZ RRBEF pi cone. COnc.
457 TITT B.FIEHDT tes 38 5 3808 1.86E+08 2,05 95.92 5g.9
450 T 398 S HTE+OTF 1.000
4260 7780 B.OaE+07 e 38 £ 3BEOB 1.88E+08 200

&7 7750 HBIE+OT
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Ongoing Precision Recovery (OPR)
Dioxins and Furans by EPA Method 1613B

Project Name: OVRA
Froject No: 5405-
Client: City of Tacoma

GTFO70000-582

CPR_cn=ck uls

sDG: G7F050209
Reviewer{Date, MTE 772237

Reportied Spike Addac Reportad Percant Calzulated Percent
Compound Amount (pg/g) (pa/g) Recovery Recovery
2,318TC0D 22.30 20 111% 111.50%
1,2,3,7,8-PeCOD 111.00 100 111% 111.00%
1,2.3,4,78-HxCLCD 109.00 100 109% 109.00%
1.2,3,6,7,8-HxCOD 106.00 100 106% 106.00%
1,2,3,7,89-HxCLD 128.00 100 128% 128.00%
1,2,34,6,7 8-HpCOD 113.00 100 113% 113.00%
OoCoD 239.00 200 120% 119.50%
23,7 B-TCDF 24,50 20 103% 102.50%
1,2,3,7,B-PeCDF 109.00 100 109% 109.00%
2,347 B-PeCDF 97,10 100 97% 97.10%
1,2,3,4,7 B-HxCDF 94.30 100 34% 94.30%
1,2,3.6,7 B-HxCDF 9870 100 100% 93.70%
2,3467 B-HxCDF 108.00 100 108% 108.00%
1,2,3.7,8,8-HxCDF 107.00 100 107% 107.00%
1,2,3,4,6,7,8-HpCDF| 110,00 100 110% 110.00%
1,2,3,4,7,E,9-HpCDF 57.00 100 7% 97.00%
OCDF 247.00 200 124% 123.50%
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