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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 (PAHs), 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, 20086.

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.

2.0 PROJECT OBJECTIVES

The removal action objective for the OVRA, as described in the 2001 ACOC and EPA's 2001
Action Memoerandum, is to:

« 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:

e 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

* 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:

= 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.

» 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 guality 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 a2 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 (COCs) 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
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between the as-built survey and the monitoring results in Areas A, B, and D, and again at a loss
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 (WHQ) 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
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TEQs. Therefore the decision was made in consultation with EPA to maintain consistency with
previous reporis and to keep the WHO 1998 TEFs.

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 EcoChemn 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 & 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 reporis
to EPA.

Olympic View Resource Area 5
Year 5 Annual Monitoring Report



Table 1 - Conventional Survey Transect Elevations (elevations in feet MLLW unless noted otherwise)

Diff." biw Diff biw
Capped As built Year 1 Year1 & Year 2 Dif b/lw Year2 & Year 3 Diff biw

Transect | Area Elevation Monitoring _ As buiit Monitoring  Year 182 As built  Monitoring _ Year 283
To! B 6.1 6.8 0.7
TO B 3.4 38 0.4
TO B 1.2 1.2 0.0
TO No Cap 0.3 0.5 0.2
TO No Cap 0.1 0.0 0.1
TO No Cap 0.1 0.0 -0.1
TO Mo Cap 0.3 0.1 0.2
T0 Mo Cap 06 05 0.1
TO No Cap -0.8 -0.9 -0.1
TO Mo Cap -1.2 -1.4 -0.2
TO Mo Cap -1.7 -1.7 0.0
TO No Cap -1.8 -1.8 0.0
T B 6.8 7.8 1.0 83 0.5 1.5 85 0.2
T1 B 4.8 5.2 0.4 54 0.2 0.6 6.0 06
T1 B 30 28 -0.2 25 -0.3 -0.5 3.3 0.8
T1 B 1.8 0.9 -0.9 0.8 0.1 -1.0 an 2.2
T Mo Cap 1.0 0.7 0.3 0.6 -0.1 -0.4 1.1 0.5
T Mo Cap 0.6 0.5 -0.1 0.5 0.0 -0.1 0.6 0.1
T1 Mo Cap 0.3 0.4 0.1 0.4 0.0 0.1 0.6 0.2
T1 Mo Cap 0.1 0.2 0.3 0.1 -0.1 0.2 0.2 0.1
T1 Mo Cap -0.2 0.1 0.1 0.0 0.1 0.2 0.3 0.3
T1 Mo Cap 0.5 0.7 -0.2 0.7 0.0 0.2 -0.2 0.5
T No Cap 1.0 -1.0 0.0 0.8 0.1 0.1 0.7 0.2
T Mo Cap -0.9 -15 0.6 -1.4 0.1 0.5 -15 -0.1
T2 Mo Cap 13.1 135 0.4 12.8

T2 Mo Cap 11.3 10.6 0.7 10.0

T2 Mo Cap 7.3 7.6 0.3 7.6

T2 Mo Cap 4.5 4.6 0.1 5.3

T2 Mo Cap 3.1 3.0 -0.1 33

T2 D 2.3 2.2 0.1 2.6

T2 D 2.0 1.8 0.2 1.9

T2 B 1.0 1.0 0.0 0.9

T2 Mo Cap 0.1 0.3 0.4 -0.8

T2 Mo Cap -1.7 -1.2 0.5 -1.2

T3 A 15.0 14.9 -0.1 15.0

T3 A 12.3 12.3 0.0 12.0

T3 A 94 9.6 0.2 8.6

T3 A 8.2 8.3 0.1 7.7

T3 A 6.4 6.3 -0.1 6.0

T3 Mo Cap 4.5 4.4 -0.1 4.6

T3 D 2.5 2.5 0.0 28

T3 D 1.8 1.8 0.1 21

T3 i 1.3 089 -0.4 1.2

T3 Ccs 0.5 0.1 -0.4 0.3

T3 Cs 0.0 -0.1 0.1 0.3

Clympic View Resource Area
Year § Annual Monitoring Report




Jiff biw Diff biw
‘ear3 & Year 5 Diff blw Year 5 & > Early
P.s built Monitoﬂng Year 2&5 As built Warning_

6.9 08 No
5.2 1.8 Mo
2.0 0.8 Mo
0.6 0.3
0.2 0.1
0.2 0.1
-0.2 0.1
0.7 -0.1
1.0 0.2
1.4 -0.2
-1.6 0.1
-1.7 01
1.7 89 0.6 2.1 No
1.2 6.5 1.1 1.7 MNo
0.3 38 1.3 0.8 No
1.2 3.4 26 1.6 Mo
0.1 1.3 0.7 0.3
0.0 0.6 0.1 0.0
0.3 0.5 01 0.2
0.3 0.7 0.6 0.8
0.5 0.4 0.4 06
0.3 -0.3 0.4 0.2
0.3 0.6 0.3 04
-0.6 -1.5 -0.1 -0.6
-0.3 124 07
-1.3 9.9 -1.4
0.3 7.4 01
0.8 51 0.6
0.2 3.6 0.5
0.3 26 03 No
-0.1 .Y 0.3 MNo
-0.1 0.7 -0.3 No
-0.9 0.1 0.0
0.5 -1.6 0.1
0.0 14.6 -0.4 No
0.3 1.9 0.4 Mo
0.2 9.3 -0.1 Mo
-0.5 78 -0.3 No
-0.4 6.2 -0.2 No
0.1 4.5 0.0
0.3 3.0 0.5 No
0.3 2.2 0.4 No
-0.1 1.2 -0.1 No
-0.2 0.2 -0.3 No

0.3 -0.5 0.5 No




Diff." biw Diff biw

Capped  As built Year 1 Year1 & Year 2 Diff b/w Year2 & Year 3 Diff biw
Transect | Area Elevation Monitoring _ As built _ Monitoring Year 142 As built  Monitoring  Year 283
T4 A 14.5 14.6 0.1 14.5
T4 A 1.6 1.5 -0.1 11.5
T4 A B3 B.3 0.0 8.0
T4 A 6.3 6.4 0.1 6.7
T4 Mo Cap 4.2 4.0 -0.2 4.7
T4 Mo Cap 23 26 0.3 3.2
T4 Mo Cap 1.8 1.6 -0.2 23
T4 Mo Cap 1.5 1.3 -0.2 1.6
T4 Mo Cap 12 1.3 0.1 1.5
T4 No Cap 0.7 1.1 0.4 1.4
T4 No Cap 0.2 0.5 03 0.6
T4 Mo Cap 0.1 0.2 -0.3 0.3

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 monitor
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Diff biw Diff biw
fear 3 & Year 5 Diff biw Year 5 & > Early
,hs built I'l.I'Ir.'u*'l.ltn:n'*lngc Year 2&5 As built Warning_

0.0 14.4 -0.1 Mo
0.1 11.4 -0.2 Mo
0.7 8.7 0.4 Mo
0.4 6.7 0.4 Mo
0.5 6.3 21
0.ge az 08
0.5 2.2 0.4
0.1 1.7 0.2
0.3 2.0 0.8
0.7 1.3 0.6
0.4 0.9 0.7
0.4 0.4 -0.5

ng events




Table 2 — Hydrographic Survey Transect Elevations (in feet MLLW unless otherwise noted)

Diff biw
Capped As built Year 1 Year 3 Year3 & Year § Diff biw Year

Transect | Area Elevation  Monitoring Diff." (feet) Monitoring As built Monitoring 5 & As built
TS Mo Cap 2.0 -3.0 1.0 -2.1 -0.1 -21 -0.1
T5 E 1.0 -1.5 -0.5 -1.8 -0.9 -2.0 -1.0
T5 E -3.5 -3.5 0.0 -2.9 0.6 -3.0 0.5
T5 E -2.9 -2.5 0.4 2.7 0.2 -2.9 0.0
T5 E -4.0 -5.1 -1.1 4.6 0.6 4.5 -0.5
T5 E -4.0 -4.0 0.0 4.5 0.5 -4.4 0.4
T5 E -4.0 -5.1 -1.1 -4.7 0.7 -4.4 -0.4
TS E -38 -35 0.1 -3.3 0.3 -3.3 0.3
TS5 Mo Cap -2.8 -3.2 -0.4 -2.9 -0.1 -2.8 0.0
T6 No Cap -4.1 -5.1 -1.0 -4.4 -0.3 -4.5 0.4
T6 E -4.0 -3.6 04 A7 0.2 -4.4 0.4
T6 E -4.4 -4.0 0.4 -3.9 0.5 4.1 0.3
T8 E -5.0 -5.6 -0.6 5.4 04 -5.1 -0.1
TE E -5.0 6.9 -1.9 -5.8 -0.8 -5.8 -0.8
T6 E -5.0 -4.6 0.4 40 1.0 4.9 0.1
T6 E -3.2 -3.7 -0.5 -29 0.3 -3.2 0.0
T6 E -3.0 -3.8 0.8 -3.3 0.3 3.3 0.3
T8 No Cap -3.0 -3.4 -0.4 -3.1 -0.1 -3.4 -0.4

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 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

A1A 709472.1 1160162.9
A1B 709505.9 1160179.2
A1C 709450.1 1160193.3
A2A 709506.3 1160218.9
A2B 709546.9 1160232.3
A2C 709494.8 11602671
B1A 709303.0 1159914.4
B1B 709322.0 1159954.3
B1C 709293.2 1159969.8
B2A 709359.5 1160000.7
B28 709334.3 1160027 6
B2C 709322.1 11599906
C5A 709540.4 1160047 6
CsB 709583.5 1160086.0
c5C 709567.5 1160108.2
C9A 709685.5 1160155.3
C9B 709710.5 1160180.8
cac 709676.4 1160190.2
C10A 709651.1 1160210.6
C108B 709702.8 1160234.7
c10C 709672.1 1160265.0
D1A 709501.3 1160059.8
D18 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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Figure 1

Vicinity Map

NOT TO SCALE

Olympic View Resource Area
Year 5 Annual Monitoring Report
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Olympic View Resource Area
Year § Annual Monitoring Report






- . PNT# NORTHING | EASTING
A1A ‘ 709472.1 1160162.9
A1B 709505.9 1160179.2
AIC | 7094501 11601933
A2A 709506.3 1160218.9
A2B 7005469 | 1160232.3
A2C 709494.8 11602671
o _ L B1A 709303.0 1159914.4
® B1B 709322.0 1159954.3
B1C 7092932 1159969.8
B2A 709359.5 1160000.7
B2B 709334.3 1160027.6
B2C 7093221 1159990.6
C5A 709540.4 1160047.6
cse 709583.5 1160086.0 |
csC 709567.5 1160108.2
C9A 7096855 | 11601553
coB 709710.5 1160180.8
coc 709676.4 1160190.2
C10A 7096511 1160210.6
C10B 709702.8 1160234.7
c10C 709672.1 1160265.0
D1A 709501.3 1160059.8
DB 709491.1 1160097.9
D1C 709541.9 1160107.8
E3A 709709.9 1160047.4
E3B ‘ 709715.9 1159990.2
‘ E3C 709721 5 11509946.6
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— City of Tacoma
m Environmental Services
R Science and Engineering Division Memorandum
To: Desiree Pooley, Environmental Specialist, Sr.

FROM: Christopher L. Getchell, Sr. Environmental Specialist
SUBJECT: Olympic View WBS Element ENV-00012-05-02

DATE: August 29, 2007

Attached are the analytical results for the OVRA samples collected 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 Trent Laboratories (STL-Seattle & STL-Sacramento) analyzed the samples for PCBs and
PCDD/PCDF compounds. A detailed Data Quality Review report was prepared. The original data
is immediately available for review upon request.

The PCDD/PCDF data was validated by EcoChem, Incorporated. The validation report is attached
following the Metals and PCBs Data Review Report.

If you have any guestions concerning this data, call me af (253) 502-2130. Please note that the
remaining portion of the samples associated with this report will be discarded six months from the
TD@ of this report, unless notified otherwise,

Christopher L. |
Sr. Environmental Specialist

CLGLAZ
LALABGROUPVQCGROUP\Sharedwd\2007\20070601003.doc

Fs005\ab_reports\SurfaceWatenMiscellaneous\OVRARZ007 .pdf



Data Review Report

TO:! Christopher L. Getchell, Sr. Environmental Specialist

7
FROM: Lori A. Zboralski, Senior Laboratory Analyst fﬁ"ﬁ
DATE: August 29, 2007

SAMPLES

This report concerns the following samples associated with OVRA WBS Element ENV-00012-05-
02:
Sample Description Lab ID# Date Sampled
OVRA Rinse Blank 20070601003 06/01/2007
A1-07 20070601004 06/01/2007
A2-07 20070601005 06/01/2007
A2-07 DUP 20070601006 06/01/2007
B1-07 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 06/01/2007

The following samples’ PCDD/PCDF data are reviewed in the attached document from EcoChem:

Sampie Description Lab ID# Date Sampled
OVRA Rinse Blank 20070601003 06/01/2007
B1-07 20070601007 06/01/2007
B2-07 20070601008 06/01/2007
B2-07 DUP 20070601009 06/01/2007
C5-07 20070601010 06/01/2007
D1-07 20070601013 06/01/2007
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 Total Solids, 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 of 3
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METHOBS

The samples were analyzed according to EPA SW-846 Methods 7471 for Mercury, 8082 for PCBs,
and 6010B for Total Metals.

CALIBRATION AND VERIFICATION

The initial Calibration for the PCBs met QAPP recommendations of %RSD for the standard
response factors of less than 25% for all compounds analyzed. The Continuing Calibration for the
PCBs met QAPP recommendations with Recoveries between 80 and 120%, except for Arocior-
1260 on Column one measured at 10:03 PM on June 6, 2007. All other continuing calibrations met
the QAPP recommendations so no data is qualified.

The ICP and Mercury calibrations met method requirements for linearity and accuracy.
Independent mid-range standards were analyzed to monitor calibrafion accuracy (ICV and CCV).
All recoveries for ICP and Mercury were within the 90 - 110% limits.

METHOD AND CALIBRATION BLANKS

Method Preparation and Calibration 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 the
detection limit at all times, 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-detect (U) so no further qualification of the data is required.

FIELD BLANKS

Sample OVRA Rinse Blank (20070601003) is a field blank. There were no target analytes
detected in the Rinse Blank.

SURROGATE COMPOUNDS
Two Surrogate compounds are added to each sample in PCB method 8082. Recoveries of
surrogate compounds are compared with the QAPP limits of 30 — 150%. The Surrogate recoveries
for this sample ranged from 40 — 113%. All recoveries were within the QAPP limits.
LABORATORY CONTROL SAMPLES
Laboratory Control Samples (LCS) monitor the performance of each step of the analysis, including

sample preparation. The LCS recoveries for all parameters were within the limits stated in the
QAPP. No data was gualified.

DUPLICATE SAMPLE ANALYSIS

The duplicate samples had relative percent differences (RPD) within laboratory established limits of
iess than 35% for analytes with concentrations greater than five times the CRQL.

Page 2 0f 3
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MATRIX SPIKE SAMPLE ANALYSIS

A1-07 was analyzed with Matrix Spike for Total Metals and A2-07 DUP was analyzed with a Matrix
Spike for Mercury. Recoveries for Total Metals ranged from 85 — 85%. The recoveries of these
spikes were within the acceptance limits of 76 — 125% for Total Metals. The Mercury spike was
outside the limits at 39%. Matrix Spike analysis was repeated for Mercury with a recovery of 75%.
No data is quaiified 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-1016 and Aroclor-1260 analysis. The recoveries ranged from 84 — 94%. All
recoveries were within the laboratory’s established control limits. No data is qualifieq.

ICP SERIAL DILUTIONS
The A1-07 sample was analyzed at a five-fold dilution for Total Metals. The percent differences of
the diluted samples when compared to the undiluted samples were less than 10% for the analytes
with concentrations greater than 50 times the method detection limit.

FIELD DUPLICATE ANALYSIS

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

Analyte A2-07 AZ-07 DUP RPD
Arsenic (mg/Kg) 7.75 8.42
Copper (mg/Kg) 24.9 28.8
Lead (mg/Kg) 8.54 7.95
Zinc (mg/Kg) 46.6 41.4

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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jf City of Tacoma

il  Science and Engineering Division

‘ﬁimma\ 2201 Portland Avenue Tacoma WA 98421
BN pjone: 253.501.5588 Fax: 253.502.2170

Project: Olympic View Resources Area
ENV-00012-05-02
Date August 29, 2007
Lab#: 20070601003
Sample ID: OVRA Rinse Blank
Samptle Type: Water
Sample Date:  6/1/2007
Test Result Units
Cv
Mereury 0.050 U ug/L
GC/ECD
Aroclor-1016 0.077 U ug/L
Aroclor-1221 0077 U ug/L
Aroclor-1232 0.077 U ug/L
Aroclor-1242 0.077 U ug/L
Aroclor-1248 0.077 U ug/L
Aroclor-1254 0.048 U ug/L
Aroclor-1260 0.048 U ug/L
ICP
Arsenic 42 U ug/L
Copper 30U ug/L
Lead 26 U ug/L
Zinc 46U ug/L
SUBCONTRACT
Dioxin See Attached ug/Kg

Flags: U: The analyte was not detected at or above the reported value.

Ul: The analyte was not detected at or above the reported estimated result,

J. The associated value is an estimate.

E:

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

L

The analyie was positively identified. The associated value is an estimate.

X: The value is based on a dilution.

The value includes 1/2 MDL for non-detected compounds.

Page 1 of 2



Lab#: 20070601603
Sample ID: OVRA Rinse Blank
Sample Type: Water

Sample Date:  6/1/2007

Test Result Units

pzﬁ;”//? ?/Wﬂ-«f{f ///{’_ | August 29, 2007 -

Reviewed By:‘ Date

Flags: U. The analyte was not detected at or above the reported value,
UJ: The analyte was not detected at or above the reported estimated result.
J: The associated value is an estimate.
BE:  The analyte was positively identified. The associated value is an estimate.
B: The analyte was detected above the MDT but is less than the reporting limit.
*: The value includes 1/2 MDL for non-detected compounds.

X: The value is based on a dilution. Page 2 of 2



City of Tacoma

Science and Engineering Division

2201 Portland Avenue Tacoma WA 98421
Phone; 253.591.5388 Fax- 253.502.2170

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

Date August 29, 2007

Lab#: 20070601004

Sample 1D: Al-07
Sample Type: Sediment
Sample Date:  6/1/2007

Test Result Units
CV

Mercury 0.026 mg/Kg
oy

Arsenic 1.87 mg/Kg

Copper 131 mg/Kg

Lead 2.75 mg/Kg

Zinc 18.9 mg/Kg

j/f_#’w’// % ; f’é”/&éf_”' August 29, 2007

Reviewed By: Date

Flags:  U: The analyte was not detected at or above the reported value.
UJI: The analvte was not detected at or above the reported estimated result,
J: The associated value is an estimate.
E:  The analyte was positively identified. The associated value is an estimate.
B:  The analyte was detected above the MDI, but is less than the reporting limit,
*: The valve includes 1/2 MDL for non-detected compounds.

3+ The value is based on a dilution.
Page 1 of 1



{ _ City of Tacoma

il  Science and Enginecring Division

r[h{:{}ma\ 2201 Portland Avenue Tacoma WA 98421
| pjpne 252.59/.5588 Fax: 253.502.2170

Project: Olympic View Resources Area
ENV-00012-05-02
Date August 29, 2007
Labi#: 20070601005
Sample ID: A2-07
Sample Type: Sediment
Sample Date:  6/1/2007
Test Result Units
Ccv
Mercury 0.0081 U mg/Kg
1ICP
Arsemic 7.75 mg/Kg
Copper 24.9 mg/Kg
Lead 8.54 mg/Kg
Zinc 46.6 mg/kg

)ziiu/ﬂ st il
KL L 5

Reviewed By:

Flags:  U: The analyte was not detected at or above the reported value,

Date

August 29, 2007

UJ: The analyte was not detected at or above the reported estimated result.

J. The associated value is an estimate.

E:  The analyte was positively identified. The associated value is an estimate.
B: The analyte was detacted above the MDL but is less than the reporting limit.

&

The value includes 1/2 MDI. for non-detected compounds.

X: The value 1s based on a dilution.

Page 1 of 1
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City of Tacoma

b

«zi)}-&’*‘

! iiidll Science and Engineering Division

l'Ih(‘:ﬂnm‘ 2207 Portland Avenue Tacoma WA 98421

BEMSSSSSSE  Phone: 253.591.5588 Fax: 253.502.2170

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

Date August 29, 2007

Lab#: 20070601006

Sample ID: A2-07 DUP
Sample Type: Sediment
Sample Date:  6/1/2007

Test

Mercury
ICP

Arsenic

Copper

Lead

Zinc

L0 Shesalaks August 20, 2007
(A A8l L . = &

Reviewed By: Date

Flags: U The analyte was not detected at or above the reported value.

Result

0.0062 U

§.42
28.8
7.95
41.4

UI: The analyte was not detected at or above the reported estimated result.

J: The associated value is an estimate.

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

B: The analyte was detected above the MDL but is less than the reporting limit,

* .

X:  The value is based on a dilution.

The value includes 1/2 MDL for non-detected compounds.

Units

mg/Kg

mg/Kg
mg/Kg

mg/Kg

Page 1 of |



City of Tacoma

Science and Engineering Division

2201 Portland Avenue Tacoma WA 98421
Phone: 253.591.5588 Fax: 253.502.2170

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

Date August 29, 2007

Lab#: 20070601007

Sample ID: B1-07
Sample Type: Sediment
Sample Date:  6/1/2007

Test Result
GC/ECD
Arocior-1016 6.1 U
Araclor-1221 6.1 U
Aroclor-1232 61U
Aroclor-1242 6.1 U
Aroclor-1248 61U
Axoclor-1254 160
Aroclor-1260 1.6 U
SUBCONTRACT
Dioxin See Attached
i@, R b4 Yy August 29, 2007
Reviewed By: Date

Flags: U: The analyte was not detected at or above the reported value.
UJ: The analyte was not detected at or above the reported estimated result.

J. The associated value is an estimate.

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

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

*,

The value includes 1/2 MDL for non-detected compounds.
X:  The value is based on a dilution.

Page 1 of 1



‘% City of Tacoma

Science and Engineering Division

{T"EIC{']I‘HH 2207 Portland Avenve Tacoma WA 98421
WSS,  DPhone. 253.591.5588 Fax: 253.502.2170

Project: Olympic View Resources Area
ENV-00012-05-02
Date August 29, 2007
Lab#: 20070601008
Sample 1D: B2-07
Sample Type: Sediment
Sample Date:  6/1/2007
Test Result Units
GC/ECD
Aroclor-1016 590 ug/Kg
Aroclor-1221 59 U ug/Kg
Aroclor-1232 59U ug/Kg
Aroclor-1242 59U ug/Kg
Aroclor-1248 58U ug/Kg
Aroclor-1254 1.5 U ug/Kg
Aroclor-1260 15U ug/Kg
SUBCONTRACT |
Dioxin See Attached ug/Kg

i1 (0 2pga Latey s,

Reviewed By!

Flags: 1J: The analyie was not detected at or above the reported value.

UJ: The analyte was not detected at or above the reported estimated result,

J. The associated value is an estimate.

E:  The analyte was positively identified. The associated value is an estimate.
E:  The analyte was detected above the MDL but is less than the reporting limit
"

The value includes 1/2 MDL for non-detected compounds.

X¥.  The value is based on & dilution.

Page 1 of 1



ﬂ\ City of Tacoma

Science and Engineering Division

hﬁi{:(‘}ma 2201 Portand Avenue Tocoma WA 98421
IS, Phone 253.591.5588 Fax: 253.502.2170

Project: Olympic View Resources Area
ENV-00012-05-02
Date Aungust 29, 2007
Lab#: 20070601009
Sample ID: B2-07 DUP
Sample Type:  Sediment
Sample Date:  §/1/2007
Test Result Units
GC/ECD
Aroclor-1014 60 U ug/Kg
Aroclor-1221 6.0 U ug/Kg
Aroclor-1232 6.0 U ug/Kg
Aroclor-1242 60U ug/Kg
Aroclor-1248 60U ug/Kg
Aroclor-1254 15U ng/Kg
Aroclor-1260 15U ug/Kg
SUBCONTRACT
Dioxin See Attached ug/Ke

August 29, 2007

Reviewed By: Date

Flags: U: The analyte was not detected at or above the reported value.

Ul: The analyte was nct detected at or above the reported estimated result.
T. The associated value is an estimate.

E:

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

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

*. The value includes 1/2 MDL for non-detected compounds.
X. The value 1s based on a dilution
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City of Tacoma

. . i - - .
weiaiiill  Science and Engineering Division

TE](‘{)H]{} 2201 Pordand Avenue Tacoma WA 98421
PSS phones 253.591.5588 Fax: 253.502.2170

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

Date August 29, 2007

Lab#: 20070601011

Sample ID: C9-07
Sample Type: Sediment
Sample Date:  §/1/2007

Test Result
Ccv

Mercury 0.0740
ICP

Arsenic 4.71

Copper 27.0

Lead 8.83

Zinc 22.8

7&// é ; . 5/4/[/  August 29,2007

Reviewed BSz: Date

Flags: U: The analyte was not detected at or above the reported value.

UJ: The analyte was not detected at or above the reported estimated result.
I The associated value is an estimate.

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

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

*. The value includes 1/2 MDIL for non-detected compounds.

X: The value is based on a dilution.

Units

Page 1 of 1



Paw City of Tacoma

Science and Engineering Division

Tacomal 2201 Portiand Avenue Tacoma W4 98421
(S, Plone: 253.591.5588 Far: 253.502.2170

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

Date August 29, 2007

Labié#: 20070601012

Sample ID: C10-07
Sample Type:  Sediment
Sample Date:  6/1/2007

Test Result Units
v
Mercury 0.0647 meg/Kg
1CP
Arsenic 3.23 mg/Kg
Copper 20.1 mg/Kg
Lead 7.54 mg/Kg
Zing 20.4 mg/Kg
Wy 5 #] =y 7 o
U G FEa Ladeg s 29,2007 S
Reviewed By:&/ Date

Flags: U: The analyte was not detected at or above the reported value.
UJ: The analyte was not detected at or above the reported estimated result,
J: The associated value is an estimate.

The analyte was positively identified. The associated value is an estimate.
The analyte was detected above the MDL but is less than the reporiing lHmit.
The value includes 1/2 MDL for non-detected compounds.

X+ The value is based on a dilution.

EoW o
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PROJECT NARRATIVE

Basis for the Data Validation

This report surmmarizes 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 Severn Trent Laboratories, Inc., West Sacramento,
California. The analytical methods and EcoChem project chemists are listed in the table below.

ANALYSIS METHODS AND ECOCHEM CHEMISTS

Analysis Method Primary Review Secondary Review
\_ Dioxins and Furans EPA 16128 Mark T. Brindle Craig Hulchings

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

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

kb B/15/2007 11-43:00 AM Il EcoChem, Inc.
L A054-TACOMANCD5405.001 tacomacover doc



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 Chiorinated Dioxin/Furan Data
Review (USEPA 2002). The samples were collected on June 1, 2007, Severn Trent Laboratories, Inc.
of West Sacramento, California performed the analyses. Full validation (Level TV) was performed on
all data. Refer to the table below for a complete listing of samples.

Client Sampie |D Lab Sample ID Matrix
COVRA Rinse Elank G7F050208-001 Equipment
Rinsate
B107 G7F050209-002 Soil
| B207 | G7F050209-003 Sail
| B207 DUP G7F050209-004 Soil
| D107 7F050G209-005 Soil
| c507 G7F050209-006 Sail
| E3O7 G7F050209-007 Soil

l. DATA PACKAGE COMPLETENESS

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

Il TECHNICAL DATA VALIDATION

The quality control (QC) requirements that were reviewed are listed in the following table.

Sample Receipt, Preservation, and Holding Times 1 Matrix SpikesiMatrix Spike Duplicates (MS/MSD)
GC/MS Instrument Performance Check Ongoing Precision and Recovery (OPR)
Initial Calibration (ICAL) 2 Field Duplicates
Calibration Verification (CVER) _ Target Analyte List
isomer Specifiity Reporfing Limits (MDL and MRL)
Laboratory Blanks 2 Compound Identification (Full validation only)
1 Field {Equipment Rinsate} Blanks 1 Calculation Verification (Full validation only)

l.abeled Compound Recovery

T Quality contrel results are discussed below, but no data were qualified.
T Quality control outliers that impuct the reported data were noted. Data qualifiers were issued as discussed below,

Field Biank (Equipment Rinsate)

The laboratory method blank is used to evaluate the associated field blank. Any remaining positive
results in the equipment blank are then used to evaluate the associated samples.

G BI23/2007 1047 00 AM 1
L 054-TACOMAICO5408 001\Dioxins doc



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 is
that the RPD must be less than 50%. Ifthe RPD criterion is 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
must 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. Resuits 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.

I, OVERALL ASSESSMENT
As was determined by this evaluation, the 1aboratory followed the specified analytical method.

Laboratory accuracy was acceptable, 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.

cjw B/23/2007 10 17:00 AM 2
L\054-TAC OMAC Q5405 00 1\Dioxins doc
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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.

NJ

uJ

The analyie was analyzed for, but was not detected

above the reported sample quantitation limit.

The analyte was positively identified;

the

associated numerical value is the approximate

concentration of the analyte in the sample.

The analysis indicates the presence of an analyte
for which there is presumptive evidence to make a

“tentative identification”.

The analysis indicates the presence of an analyte

that has been “"tentatively identified” and
associated numerical value represents

approximate concentration.

the
its

The analyte was not detected above the reported
sample guantitation 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.

The sample results are rejected due to serious
deficiencies in the ability to analyze the sampte 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 review process:

DNR

Do-not-report. Duplicate results exist due to

reanalyses. This result should not be reported.

VATECHSERVINFGCODES FRM doc

EcoChem, Inc.



DATA QUALIFIER REASON CODES

1 Holding Time/Sample Preservation
2 Chromatographic pattern in sample does not match pattern of calibration standard.
3 Compound Confirmation
4 Tentatively Identified Compound (TIC) (associated with NJ only)
5A Calibraticn (initiaf}
5B Calibration {continuing)
6 Field Blank Contamination
7 Lab Blank Contamination (e.g., method blark, instrument, etc.)
8 Matrix Spike(MS & M3D) Recoveries
9 Precision (afi replicates)
10 Laboratory Control Sample Recoveries
11 A more apprcpriate result is reported (associated with "R" and "DNR” oniy)
12 Reference Material
13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards)
14 Other (define in validation report)
5 GFAA Post Digestion Spike Recoveries
16 ICP Serial Dilution % Difference
17 ICP Interference Check Standard Recovery
18 Trip Blank Contamination
19 internal Standard Performance (e.g., area, retention time, recovery)
20 Linear Range Exceeded
21 Potential False Positives
TConirolled DacsOuatifers & Reason CodesiReason Codes-EcoChom doc EcoChem, Inc.
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DATA VALIDATION CRITERIA Table No.: HRMS-DXN

Revision No.: 3
Last Rev. Date: 8/23/07
Page: 1 0f 3

EcoChem Validation Guidelines for Dioxin/Furan Analysis by HRMS
(Based on EPA Reg. 10 SOP, Rev. 2, 1996 & EPA SW-846, Methods 1613b and 8§290)

VALIDATION REASON
QC ELEMENT ACCEPTANCE CRITERIA ACTION CODE

Cooler/Storage Walers/Solids < 4°C

. ° EcoChem PJ, see TM-05 1
Temperature Tissues <-10°C

Extraction - Water: 30 days from collection
Note: Under CWA, 30WA, and RCRA JEYUIE) if ext > 30 days
Hotding Time the HT for H2C is 7 days™ JOHUJ(-) if analysis > 40 Cays 1
Extraciion - Soil: 30 days from collection EcoChem PJ, see TM-05 ‘
Analysis: 40 days from extraction

>=10,000 resclving power at m/z 304.8824
Exact mass of m/z 380.9760 wiin 5 ppm of theoretical value
Mass Resolution {380.97410 10 380.87790) . R{+-) if not met 14
Analyzed prior to ICAL and al the start and end of each 12 hr,
shift

Window defining mixture/isomer specificity std run tefore
ICAL and CCAL
Window Defining Valley < 25% {vailey = {x/y)*100%)
Mix and Column x=ht. of TCDD J{+) if valley > 26%
Performance Mix y = baseline to botlom of valley
For all isomers eluting near 2378-TCDD/TCDF isomers
(TCOD oniy for 8290)

54 {ICAL)
5B (CCAL

Minimum of five standards
%RSD < 20% for nalive compounds
%RSD <30% for labeled compounads
{%R3D <35% for fabeled compeunds under 1613b)

Abs. RT of ¥C-1234-TCDD
>25 min i1 DBS EcoChem PJ, see TM-05
>15 min on DB-225

J(+) nafives if %RSD > 20%

fon Abundance rafics within QC limits oA
(Yable 8 of method §290) EcoChem PJ, see TM-05
{Table & of method 1613B)

Initial Caiibration

SIN ratio > 10 for a!llnatwe and labeled compeunds i <10, elevate Det Limit or R
in CS1 std.

T\EsoChemQAlConirolied DoesiCriteria Tebies\EcoChem HRMS Methods xIs\IBRMS-DXN

Copyright 2007 EcoChem, Inc.



DATA VALIDATION CRITERIA Table No.: HRMS-DXN -

Revisior: No.: 3
Last Rev. Date; 8/23/07

Page: 2 of 3
EcoChem Validation Guidelines for Dioxin/Furan Analysis by HRMS
(Based on EPA Reg. 10 SOP, Rev. 2, 1996 & EPA SW-846, Methods 1613b and 8290)
VALIDATION REASON
A P E CRITERI ACTI
QC ELEMENT CCEPTANC RIA CTION CODE
Analyzed at the start and end of each 12 hour shift. Do not qualify iabeled compounds, Narrate in report for
% D+-20% for nzlive compounds labeied compound %D outliers.
%D +-30% for |zbeled compounds For native compound %D oufliers:
{Musi meet limils in Table 5, Method 16138} 8290; J{+UN-)if %D = 20% - 75%
(ff %Ds in the closing CCAL are wiin 25%/35% the avg RF JH/R{)if %D > 75%
from the two CCAL may be used to calculate samples per 1613: J(+UJ(-) if %D is oulside Table 6 limits
Method 8290, Section 8.3.2.4) J(+WR{-) if %D is +- 75% of Table 6 limit
Centinuing 13 3
Calibration Abs. RT of "C,,-1234-TCDD and “C12-123785-HxCOD EcoChem PJ, see ICAL section of T4.05 °B
+- 15 sec of ICAL,
RRT of all other compounds must meet Table 2 of 1613B. EcoChem PJ, see TM-05
lon Abundance ratios within QC fimits
{Table 8 of method §290) EcoChem PJ, see TM-05
{Table 9 of method 1613B)
SN ralio > 10 1f <10, elevate Del. Limit or R{-}
Method Blank One per m.allnx per baich if samp!e resull <5X action level, -
NO positive results qualify U at reported value.
Field Blanks No positive resuits If sample result <5X action level, 5
{Not Required) P quality U at reporied value.
Concentrations must meet limits in Table &, Method 16138 I i %R > UCL
LCS/OPR of lab lisits ' JEWUIG) i %R < LCL 10
' J{+R{-) using PJ if %R <<LCL (< 10%)
Qualify parent only unless other QC indicates
sysfematic problems:
May not analyze MSIMSD Ji+) if both %R > UCL
MSIMSD {recovery) %R should meet Iab limits, ML) if both %R < LOL 8
J(H/R{-) i both %R < 10%
PJif only one %R outlier
MS/MSD May not analyze MS/MSD . )
(RPD) [P0 < 20% J{+) in parent sample if RPD > CL g

TiEeoChemOAControiles Decs\Criterta TablesiEcoChem HRMS tMethods. xis\HRMS-DXN
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DATA VALIDATION CRITERIA

Table No.: HRMS-DXN
Revision No.: 3
Last Rev. Date: 8/23/07

Page: 3 of 3
EcoChem Validation Guidelines for Dioxin/Furan Analysis by HRMS
(Based on EPA Reg. 10 SOP, Rev. 2, 1996 & EPA SW-846, Methods 1613b and 8290)
VALIDATION r REASOﬂ
ACCEPTANCE CRITERIA ACT!
QC ELEMENT CCEPTAN Rl ON CODE
Lab Duplicate RPD <25% if present. J(+HUI(-) I outside limts 9
Method 8290 %R = 40% - 135% in all samples
Labeled JWUJE-) if %R = 10% to LCL
Compounds /- R EEEERERREEEEEE TR J(+) if %R > UCL 13
Internal Standards JHIR() 7 %R < 10%
Method 16138 %R must meet limits specified in
Table 7, Method 1613
lons for analyte, IS, and rec. std. must max wfin 2 sec. I RY criteria not met, use PJ {see TH-05}
Quantitation/ SIN>25 If S/N criteria not met, J{+), o1
Igentification 1A ratios meet limits in Table 9 of 15138 or Yabie 8 of 8280 if unlabelled ion abundance not met, change to EMPC
RRTs wfin limits in Table 2 of 16138 i labelled ion abundance not met, J(+).
EMPC
(estimated If quantitation idenfication criteria are not met, taborafery | f laboratory correctly reported an EMPC value, qualify with U 14
maximum possible shouid report an EMPC value. {o indicate that the value is a delection fimit,
concentration)
Interferences PCDF interferences from PCDPE If both detected, change PCDF result to EMPC 14
Second Column A” 2378-TCDF hits must b? copﬂrmed on a DB-225 for Report lower of the two values,
o equiv) column, All QC specs in {his table must be met for the 3
Confirmation S X if nol performed use PJ {see TM-05).
cenfirmation analysis,
I Use QAPP limits. 1f no QAPP:
Solids: RPD <50%
Field Duglicales OR absolute diff. < 2X RL (for results < 5X RL) Narrte and qualify i required by project 9
{EcoChem PJ)
Aqueous: RPD <35%
OR absaiute diff. < 1X RL (for resuils < 5X RL)
Two analyses Report only one result per "DNR" results that should not be used 11
for one sample analyie

TiECOChemOAControlled DocsiCnterda Tables\EcoChem HRMS Methods, xis\HRIMS-DXN

Copyright 2007 EcoChem, Inc.
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STL, SEATTLE

Client Sample ID: OVRA RINSE

BLANK {580-6075-1}

Trace Level Organic Compounds
Lot-Sanmple #...: G7F0350209-001 Work Ovder #...: JOAFH1AA Matrix..._ .. ... W
Date Sampled...: 06/01/07 Date Received..: 06/05/07
Prep Date......: 05/08/07 Analysis Date..: 06/15/07
Prep Batch #...: 7163525
Dilution Factor: 1
. DETECTION
PARAMETER RESULT LIMIT UNITS  METHOD
Total HpCDF ND 7.7 pg/L EPA-5 1613B
Total TCDD ND 3.2 pg/L EPA-5 1613B
Total PeCDD ND 14 pg/L EPA-5 1613B
Total HxCDD ND 4.4 pg/L EPA-5 1613B
Total HpCDD ND 7.7 pg/L EPA-5 1613R
Total TCDF ND 4.7 pg/L EPA-5 16138
Total PeCDF ND 7.3 pg/L EPA-5 1613B
Total HxCDF ND 10 pg/L EPA~5 1613B
2,3,7,8-TCDD ND 3.2 pg/L EBPA-5 1613B
1,2,3,7,8-PeCDD ND 5.5 pg/L EPA-S 1613B
1,2,3,4,7,8-HxCDD ND 4.2 pg/L EPA-5 1613B
1,2,3,6,7,8-HxCDD ND 4.4 pg/L EPA-5 1613B
1,2,3,7,8,9-H=CDD ND 4.0 pg/L EPA-S 1613B
1,2,3,4,6,7,8-HpCDD ND 7.7 og/L EPA-5 1613B
OCDD ND 21 pg/L EPA-S5 1613B
2,3,7,8-TCDF ND CON 4,7 pg/L EPA-5 1613B
1,2,3,7,8-PeCDF ND 6.4 pa/L EPA-S 1613B
2,3,4,7,8-PeCDF ND 4.0 pg/L EPA-5 1613B
1,2,3,4,7,8-HxCDF WD 10 pg/L EPA-S 1613B
1,2,3,6,7,8-HxCDF N0 4.5 pg/L EPA-5 1613B
2,3,4,6,7,8-HXCDF ND 2.9 pg/L EPA-5 16138
1,2,3,7,8,9-HxCDF ND 4.0 pPg/L EPA-S 1613B
1,2,3,4,6,7,8~HplhP ND 7.7 pg/L EPA-5 1613B
1,2,3,4,7,8,9-HpCDF ND 5.4 pg/L EPA-5 1613B
OCDF ND 9.7 pg/L EPA-5 1613B
(Continued on next page)
MTB 7/as/07
G7F050209 sTF@S B850 5 #32%s00
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STL SEATTLE
Client Sample ID: OVRA RINSE BLANK (580-6075-1)

Trace Level Organic Compounds

Lot-Sample #...: G7F050209-001 Work Order #...: JQAFH1AR Matyix......... : W

PERCENT RECCVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 66 {25 - 164)
13C-1,2,3,7,8-PeCDD 65 {25 - 181)
13¢-1,2,3,4,7,8-HxCDD 61 (32 - 241)
13C-1,2,32,6,7,8-HxCDD T {28 - 130)
13¢-1,2,3,4,6,7,8-HpCDD 59 {23 - 140}
13C-0CDD 39 (L7 - 157)
13C-2,3,7,8-TCDF 74 (24 - 189)
13C-1,2,3,7,8~-PeCDF 75 {24 - 1858)
13C-~2,3,4,7,8-PeCDF 83 (21 - 178)
13C-1,2,3,6,7,8-HxCDF g4 (26 - 123)
13C-2,3,4,6,7,8-HxCDF 78 (28 - 136)
13C-1,2,3,7,8, 9-HxCDF £9 {29 - 147}
13¢-1,2,3,4,6,7,8-HpCD¥ 65 {28 - 143)
13C-21,2,3,4,7,8,9-HpCDF 65 (26 - 138)
13C-1,2,3,4,7,8-HxCDF 74 {26 - 152)

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
37C14-2,3,7,8-TCDD 37 {35 - 197}
NOTE (S} :

CON Conficmation analysis.

G7FOS0209 s1PEEemsRE (&F) 432 %600 34 of 1220



STL. SEATTLE
Client Sample ID: BL 07 {580-6075-2)

Trace Level Organic Compounds

Lot-Sample #...: G7F05020%-002 Work Order #...: JOAPNLAC Matrix. ....... : 80
Date Sampled...: 08/01/07 Date Received..: 06/05/07

Prep Date......: 06/07/07 hnalysis Date..: 06/15/07

Prep Batch #...: 7158582

Dilution Factor: 1

DETECTION

PARAMETER i} RESULT LIMIT UNITS METHOD

Total TCDF ND 0.28 py/g EPA-5 18513B
Total PeCDF ND 0.56 pg/g EPA-5 1613B
Total HxCDF ND 1.6 rg/g EPA-5 1613B
Total BpCDF 7.7 pa’lg RPA-5 1613B
Total TCDD WD 0.48 ps/g EPA-5 1613B
Total PeCDD WD 0.82 /g EPA-5 1612R
Total HxCDD ND 0.69 pg/g EPA-5 1613B
Total HpCDD ig pg/g EPA-5 1613B
2,3,7,8-TCDPD ND 0.48 pg/g EPA-5 1613B
1,2,3,7,8-PeCDD ND 0.83 pg/g EPA-5 1613B
1,2,3,4,7,8-HxCDD ND 0.49 pg/g EPA-5 1613B
1,2,3,6,7,8-HxCDD ND 0.52 P9’y EPA-5 1613B
1,2,3,7,8,9-HxCDD ND 0.48 pa/g EPA-5 1613B
1,2,3,4,6,7,8-HpCDD 9.1 pa/g EPA-5 1613B
OCDD 96 pg/g EPA-5 1613R
2,3,7,8-TCDF ND 0.28 ps/g EPA-5 1613B
1,2,3,7,8-PeCDF ND 0.51 ps/g EPA-5 1613B
2,3,4,7,8-PeCDF ND 0.49 pg/g EPA-5 1613B
1,2,3,4,7,8-HxCDF ND 0.41 pg/g EPA-% 1613B
1,2,3,5,7,8-HxCDF ND 0.42 py/y EPA-5 1613B
2,3,4,6,7,8-HxCDF ND 0.41 pY/g EPA~5 1613B
1,2,3,7,8,9-HxCDF ND 0.54 pg/g EPA-5 16138
1,2,2,4,6,7,8-BpCOF 3.3 3 po/g EBA-5 1613B
1,2,3,4,7,8,9-HpCDF ND 0.58 ra/g EPA-5 1613B
OCDF ND 4.7 pg/yg EPA-5 1613B

(Continued on next page)
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STL SEATTLE
Client Sample ID: Bl 07 (580-6075-2)

Trace Level Organic Compounds

Lot-Sample #...: G7F050209-002 Work Order #...: JDAPNLIAC

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,2,7,8-TCDD 21 {25 - 164)
13C~1,2,3,7,8-PeCD 84 (25 -~ 181)
13C-1,2,3,4,7,8-HxCDD 104 (32 - 141)
13C-21,2,3,6,7,8~HxCDD 108 {28 - 130}
13C-1,2,3,4,6,7,8-Hp(DD 1186 {23 - 140)
13C-0CDD 108 (17 - 157)
13C-2,3,7,8-TCDF 99 (24 - 169}
13C-1,2,3,7,8-PeCDF 57 (z4 -~ 185)
13C-2,3,4,7,8-PeCDF 111 {21 -~ 178)
13C-3,2,3,6,7,8-HxCDF 116 (26 - 123}
13¢-2,3,4,6,7,8-HxCDF 111 (28 - 136)
13¢-1,2,3,7,8,8-HxCDF 104 (29 ~ 1a7)
13C-1,2,3,4,6,7,8-HpCDF 115 (28 ~ 143)
13C-1,2,3,4,7,8,9-HpCDF 134 (26 - 138)
13C-1,2,32,4,7,8-HxCDF 112 {26 - 152)

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
37C¢l4-2,3,7,8-TCDD 97 {35 - 187)
NOTRE (S) :

Resulis and reponiing limis have been adjusted for dry weight.
] Estimaied resull. Result is less than the reporting limit,

GTF050209 ST EAS (56 77358600

MTE 7?CQ€§/b:f
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STL SEATTLE
Client Sample ID: B2 07 (580-6075-3)

Trace Level Organic Compounds

Lot-Sample #...: G7F050209-003 Work Order #...: JUAPQ1lAR Matrix.........: 80
Date Sampled...: 06/01/07 Date Received..: 06/05/07

Prep Date......: 06/08/07 Analysis Date..: 0&/12/07

Prep Batch d...: 71594909

Dilution Factor: 1

DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Total TCDF ND 0.39 pg/g EPA-5 1613B
Total PeCDF ND 0.43 pg/g EPA-5 1613B
Total HxCDF 7.8 pg/g EPA-5 16138 J-4
Total HpCDF ' 46 pg/g EPR-5 1613B 1-9
Total TCDD ND 0.32 pa/g EPA-5 1613B
Total PeCDD ND 0.64 pa/yg EPA-5 1613B
Total HxCDD ND 2.2 pg/g EPA-5 1613B
Total HpCDD 45 pPa/g EPA-5 16138 \~
2,3,7,8-TCDD ND 0.28 pg/g EPA-5 1613B
1,2,3,7,8-PeCDD WD 0.63 ps/g EPA-5 1613B
1,2,3,4,7,8-HxCDD ND 1.3 pa/yg EPA-5 16138
1,2,3,6,7,8-HxCDr ND 1.1 pg/g EPA~5 1613B
1.2,3,7,8,9-49xCDD ND 0.80 pg/g EPA-5 1613B
1,2,3,4,6,7,8-HpCDD 21 pa/g EPA-5 16138 U4
OCDD 210 pa/g EPA-5 16138 74
2,3,7,8-TCDP ND 0.39 pa/g EPA-5 1613B
1,2,3,7,8-PeCDF ND 0.33 pyg/g EPA-5 1613B
2,3,4,7,8-PeCDF ND 0.43 pg/g EPA-5 1613B
1,2,2,4,7,8-ExCDF ND 1.1 pg/g EPA-5 16138
1,2,3,6,7,8-HxCDF ND 0.32 pa/g EPA-5 1613B
2,3,4,6,7,8-HXCDF ND 0.28 rs/g EPA-5 1613B
1,2,3,7,8,'9-HXCDF ND 0.26 pg/g EPA-5 1613B
1,2,3,4,6,7,8-HpCDF 16 rg/g EPA-5 1613B J-9
1,2,3,4,7,8,9-HpCDF ND 0.62 pg/g EPA-5 1613B
OChDF 21 pg/g EPA-5 1613B "y~ ¢

{Continued on next page)
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ST SEATTLE

Client Sample ID: B2 07

{580~-6075-3)

Trace Level Organic Compounds

Lot-Sample #...: G7F050209-003 Work Order #...: JOAPQLlAR

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
130-2,3,7,8-TCDD a5 - (25 - 164)
13¢€-1,2,3,7,8-PeCDD 56 (25 - 181)
13C-1,2,3,4,7, 8-HxCDD a2 {32 - 141)
13¢-1,2,3,6,7,8-HxCDD 49 - (28 - 130)
13C-1,2,3,4,56,7,8-HpCDD a7 {23 - 140)
13C-0CDD 54 {17 - 157}
13C-2,3,7,8-TCDF 39 {24 - 16%)
13C-1,2,3,7,8-PeCDF 50 (24 -~ 185}
13C-2,3,4,7,8-PeCDF 4z (21 - 178)
13C-1,2,3,6,7, 8-HxCDP a0 (28 - 123)
13C-2,3,4,6,7, 8-HxCDP 42 (28 - 136)
13¢-1,2,3,7,8, 9-HxCDF 45 {23 -~ 147)
13C-1,2,3,4,6,7,8-HpCDF 42 (28 - 343)
13C-1,2,3,4,7,8,9-HpCDF 36 (26 - 138)
13C-1,2,3,4,7, 8-HxCDF 31 {26 -~ 152)

PERCENT RECGVERY
SURROGATE RECOVERY LIMITS
37¢14-2,3,7, 8-TCDD 80 . (35 - 137)

NOTE({S) :

Resuls and reporung limits have been adjusted for dry weight.

G7F050209

STESR R mead (SF) 722 8s00
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STL SEATTLE

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

Trace Level Organic Compounds

Lot-Sample #...: G7F050209-004 Work Order #...: JOAPTLAA MACriX.........: 50
Date Sampled...: 06/01/07 Date Received_.: 06/05/07
Prep Date......: 06/08/07 Analysis Date..: 06/12/07
Prep Batch #...: 7159498
Dilution Factor: 1

DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Total TCDF ND 0.24 vg/g EPA-5 1613B
Total PeCDF ND 0.21 py/y EPA-5 1613BE
Total HxCDF 3.0 pg/g FPA-5 16138 {4
Total HpCDF 19 pg/g EPA-5 1613B -4
Total TCDD ND 0.34 rg/g EPA-5 1613B
Total PeCDD ND 0.36 pg/g EPA-5 1613B
Total HxCDD ND 1.3 pu/y EPA-S 1613B
Total HpCDD 20 pg/g EPA-5 16138179
2,3,7,8-TCDD ND 0.17 pu/g EPB-5 1613B
1,2,3,7,8-PeCDD ND 0.36 pg/a EPAE-5 1613B
1,2,3,4,7,8-HxXCDD ND 0.62 PS/g EPA-S 1613B
1,2,3,6,7,8-HxXCDD ND 0.51 py/g EPA-5 16138
1,2,3,7,8,9-HxCDD ND 0.45 pg/g EPA-5 1613B
1,2,3,4,6,7,8-HpCOD 9.4 ©g/g EPA-5 1613B 14
OCDD 83 pg/g EPA-5 1613B -4
2,3,7,8-TCDF ND 0.24 rg/g EPA-5 1613B
1,2,3,7,8-PeCDF ND 0.21 pa/g EPA-5 16138
2,3,a4,7,8-PeCDF ND 0.26 rg/g EPA-5 1613E
1,2,3,4,7,8-HxCDF ND 1.3 pg/g EPA-S 16138
1,2,3,6,7,8-HXCDF WD 0.30 pa/g EPA-5 1613B
2,3,4,6,7,8-HXCDF ND 0.57 py/g EPA-5 1613B
1,2,3,7,8,8-HxCDF ND 0.15 pg/g EPA-5 1613B
1,2,3.4,6,7,8~HpCDF 8.2 va/g EPA-5 16138 J-4
1,2,3,4,7,8,9-HpCDF ND 0.34 ra/g EPA-5 1613B
OCDF 8.1 J pa/g EPA-5 1613B 474

{Continued on next page)
1 las/ ol
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STL SEATTLER
Client Sample ID: B2 (7 DUP ({580-6075-4)

Trace Level Organic Compounds

Lot-Sample #...: G7F050209-004 Work Ordex #...: JOAPTLAA Matrix.........: SO

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 78 (25 - 164}
13¢-1,2,3,7,8-PaCDD 98 {25 - 181)
13C-1,2,3,4,7,8-HxCDD 72 {32 - 141)
13C-1,2,3,6,7,8-HxCDD 84 (z8 - 130)
13¢-1,2,3,4,6,7,8~HpCDD g1 (23 - 140}
13C-0CDD 94 (17 - 157)
13C-2,3,7,8-TCDF 66 (22 - 169)
13C-1,2,3,7,8-PeCDF 86 (z4 - 185)
13¢C-2,3,4,7,8-PeCDF 77 {21 - 178)
13C-1,2,3,.6,7,8-HxCDF 55 {26 - 123)
13C-2,3,4,6,7,8-HxCDF 71 {28 - 136}
12C-21,2,3,7,8,9~-HxCDF 75 {29 - 147)
13¢-1,2,3,4,6,7,8-HpCDF 71 (zg8 - 143)
1.3C-1,2,3,4,7,8, 9-HpCDF 65 {26 - 138}
13¢-1,2,3,4,7, 8-HxCDF 55 (26 ~ 152)

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
37C14-2,3,7,8-TCDD g2 (35 - 197}
NOTE(S) :

Resulis and reporiing limils have been adjusited for dry weight
) Estimaied resulr, Result is tess than 1he reporniing e,

&= fﬁg/ﬁ/
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STL SEATTLR

Client Sample ID: DL 07

(580-6075-5)

Trace Level Organic Compounds

Lot-Sample #...: G7F050209-005 Work Order #...: JOAPWLRA MALrixX.........: 50
Date Sampled..._: Date Received..: 05/05/07
Prep Date...... : Analysis Date..: 06/12/07
Prep Batch #...:
Dilution Factor:
DETECTICN
PARAMETER RESULT LIMIT UNTTS METHOD
Total TCDF ND 0.53 pe/a EPA-5 1613B
Total PeCDF ND G.54 »g/g EPAR-5 1613B
Total HxCDF 5.5 po/g EPA-5 1613B
Total HpCDF a1 py/g EPA-5 1613B
Total TCDD 0.78 pa/g EPA-5 1i613B
Total PeCDD ND 0.70 pa/g EPA-5 1613B
Total HxCDD 8.9 rg/g EPA-5 1613B
Total HpCDD 83 pg/g EPA-5 16138
2,3,7,8-TCDD ND 0.53 pg/y EPA-5 1613B
1,2,3,7,8-PeCDD ND 0.35 Pg/g EPA-5 1613B
1,2,3,4,7,8-HxCDD RD 0.33 p3/g EPA-5 1613B
1,2,3,6,7,8-HxCDD ND 1.2 pg/g EPA-5 1613B
1,2,32,7,8,5~HxCDD ND 0.87 Pg/g EPA-5 16138
1,2,3,4,6,7,8-Hp 30 pg/g EPA-5 1613B
OCDD 230 rg/g EP2-5 1613B -
2,3,7,8-TCDF ND 0.53 pg/g EPA-5 1613B
1,2,3,7,8-Pe(DF ND 0.25 rs/g EPA-5 16138
2,3,4,7,8-PeCDF ND .31 vg/g EPA-5 1613B
1,2,3,4,7,8-HxCDF ND 0.81 ps/g EPA-5 16132B
1,2,3,6,7,8-HxCDF D 0.31 pg/g EPA-5 1613B
2,3,4,6,7, 8-HXCDF ND 0.21 py/g EPA-5 1613B
1,2,3,7,8,3-HxCDF ND 0.13 rg/g EPA-5 1613B
1,2,3,4,6,7,8-HpCDF 13 pg/g EPA-5 1613B
1,2,3,4,7,8,9-HpCDF ND 0.46 rg/g EPA-5 1613B
OCDF 13 pa/g EPA-5 16138
{Continued on next page)
Yells
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STL SEATTLE
Client Sawmple ID: D1 07 (580-6075-5)

Trace Level Organic Compounds

Iot-Sample #...: G7FC50209-005 Work Order #...: JOAPNLAA Matrix

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD ' 79 {25 - 164)
13¢-1,2,3,7,8-PeCDD 100 (25 - 181)
13C-1,2,3,4,7,8-ExCDD 72 (32 - 141)
13C-1,2,3,6,7,8~-HxCDD 88 {28 - 130}
13C-1,2,3,4,6,7,8-5pChD 80 {23 - 140)
13¢-0CDD 7 g2 {17 - 157)
13C-2,3,7,8-TCDF 66 (24 - 169)
23C-1,2,3,7,8-PeCDF a2 (24 - 185)
13¢-2,3,4,7,8-PeCDF 74 (21 - 178)
13C-1,2,3,6,7,8~HxCDF 67 {26 - 123)
13C-2,3,4,6,7,8-HxCDF 73 {28 - 136)
13C-1,2,3,7,8, 9-HxCDF 78 {29 - 147)
13C-1,2,3,4,6,7,8-HpCOF 73 {28 - 143)
13¢-1,2,3,4,7,8,9-EpCDF 62 {26 - 138)
13C-1,2,3,4,7,8-HxCDF 58 {26 - 152)

PERCENT RECOVERY
SURROGATE ~ RECOVERY LIMITS
37C14-2,3,7,8-TCDD 91 (25 - 197)
NOTE{S): )
Resuits and reporting fimits have been adjusted for dry weight,
GTF050209 sTFEER AR (A5 #35%600 W [-:ﬁ (25 / 07 16 of 1220



STL SEATTLE

Client Sample ID: C5 07 (580-6075-6)

Trace Level Organic Compounds
Lot-Sample #...: G7F0530209%-006 Work Order #...: JOAPOLAR Matrix.,........: SC
Date Sampled...: 06/01/07 Date Received..: 06/05/07
Prep Date......: 0&6/08/07 Analysis Date..: 06/12/07
Prep Batch #...: 7158499
Dilution Factor: 1
DETEZTION
PARAMETER RESULT LIMIT UNITS METHOD
Total TCDF ND 0.63 po/g EPA~5 1612B
Total PeCDF ND 0.96 Pa/g EPA-5 1613B
Total HxCDF 7.5 pg/yg EPA-5 1613B
Total HpCDF 44 pa/g EPA-5 1613B
Total TCDD ND 0.45 pg/g EPA-5 16138
Total PeChD ND 0.45% pg/g EPA-S 1613B
Total BxCDD 20 pg/y EPA-5 1613B
Total HpCOD 150 pg/q EPA-5 1613B
2,3,7,8-TCDD ND 0.26 ra/g EPA-5 1613R
1,2,3,7,8-PeCDD ND 0.45 pa/g EPA-5 1613B
1.2,32,4,7,8-BExCDD ND ¢.30 va/g EPA-5 16138
1,2,3,6,7,8-HxCDD ND 1.6 pa/g EPA-5 1613B
1,2,2,7.8,9-8xC0D ND 1.4 pg/g EPA-% 1613B
1,2,3,4,6,7,8-HpCDD 40 pg/g EPA-5 1613B
OCDD 300 rg/g EPA-5 1613B
2,3,7,8-TCDF ND CON 0.63 pg/g EPA-5 16313B
1,2,3,7,8-BeChF ND 0.32 Pa/g EPA-5 1613R
2,3,4,7,8-PeCDF NI 0.44 py/g EPA-5 161238
1,2,3,4,7,8-HxCDF ND 1.3 pg/g EPA-5 16138
1,2,3,6,7,8-HxCDF ND 0.51 rg/g EPA-5 1613E
2,3,4,6,7,8-HXCDF D 0.44 pg/g EPA-S 1613E
1,2,3,7,8,9-HxCDF ND 0.23 pg/g EPA-5 1613B
i,2,3,4,6,7,8-HpCDF 20 pa/g EPA-5 1613E
1,2,3,4,7,8,2-HpCDF ND 0.66 pa/g EPA-5 1613B
OCDF L7 ra/g EPA-5 1613R
{Continued on next page)
M6 f/;,?.r"f/ﬂf
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STL SERTTLE
Client Sample ID: C5 07 (580-6075-6)

Trace Level Organic Compounds

Lot-Sample #...: GTF050209~006 Work Oxder #...: JCAPULAA Matrix L SO

PERCENT RECOVERY
INTERNAL STANDARLDE RECOVERY LIMITS
13¢-2,3,7,8~-TCDD 87 (25 - 164)
13C-1,2,3,7,8-PeCDD 107 (25 - 181)
13C¢-1,2,3,4,7, 8-HxCDD 78 (32 ~ 141}
13¢-1,2,3,6,7,8-HxCDD =1 (28 - 130)
13C-1,2,3,4,6,7,8-HpCDD 87 (22 ~ 140)
13C-0CDD 96 (17 - 157)
13C-2,3,7,8~TCDF 70 (24 -~ 169)
13¢-1,2,3,7,8-PeCDF 92 (24 - 185)
13C-2,3,4,7,8~PeCDF 80 {23 - 178)
13¢~1,2,2,6,7,8-ExCDF 72 {26 - 123)
13C-2,3,4,6,7,8-HxCDF 82 {28 - 136}
13C-1,2,3,7,8, 9-HxXCDF 85 {29 - 147)
13¢-1,2,2,4,6,7,8-HpCDF 78 (28 - 143)
13¢-1,2,32,4,7,8, 9-HpCDF 69 (26 - 138)
13C-1,2,3,4,7, 8~HxCDF 63 {26 - 152z)
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS
37C14-2,3,7,8-TCDD 94 (35 - 187)
NOTE(S) :

Resulis and reporting limits have been adjusied for dry weigin.
CON Confimaation analysis.

f@?ﬁﬁ 7?45&%{&;7
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Client Sample ID: E3 07

STL. SBEATTLE

(580-6075-7)

Trace Level Organic Compounds
Lot-Sample #...: G7F050209-007 Work Order #...: JOAP21AA Matrix._.......: 80
Date Sampled...: 06/01/07 Date Received..: 06/03/07
Prep Date......: 06/08/07 Analysis Date..: 06/12/07
Prep Batch #...: 7159459
Dilution Factor: 1
DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
Total TCDF 3.5 pa/g RPA-5 16138
Total PeCDF ND 1.8 rg/g EPA-5 1613B
Total HzCDF 16 pg/g EPA-5 1613B
Total HpCDF 92 pg/g EPA-5 1613B
Total TCDD 5.2 pg/g EPA-5 1613B
Total PeCDD ND 3.1 Pg/g EPA-5 1613B
Total HxCDD 57 pa/g EPA-5 1613B
Total HpCDD 370 pa/yg EPA-5 1613RB
2,3,7,8-TCDD ND 0.30 Pg/g EPA-5 1613B
1,2,2,7,8-PeCDD ND 0.46 pg/g EPA-5 1613B
1,2,3,4,7,8-HxCDD ND 0.59 p9/g EPA-5 1613B
1,2,3,6,7,8-Hx{DD 3.6 J,JA pa/yg RPA-5 1613B U-L |
1,2,32,7,8,9-HxCDD ND 2.6 Py/y EPA-5 16138
1,2,3,4,6,7,8-HpCDD 85 pa/g EPA-5 1613B
oCHD 590 pg/g EPA-5 16138
2,3,7,8-TCDF 0.84 CON,J PY/g EPA-5 1613B
1,2,3,7,8-PeCDF ND 0.50 pg/g EPA-5 16138
2,3,4,7,8-PeCDF ND 0.43 rg/g EPA-S 16133
1,2,3,4,7,8-HxCDF ND 2.1 vY/g EPA-5 16138
1,2,3,6,7,8-HExCDF ND 0.76 pg/g EPA-5 1613B
2,3,4,6,7,8-HxCDF ND 0.69 P9/y EPA-5 1613RB
1,2,3,7,8,9-ExCDF ND 0.36 pg/g EPA-5 1613B
1,2,2,4,6,7,8-HpCDF 40 pg/g EPA-5 1613B
1,2,3,4,7,8,9-HpCDF ND 0.95 pg/g EPA-5 1613B
CCDF 38 pa/g EPA-5 1613B
(Continued on next page)
mie
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STL SEATTLR

Client Sample ID: E3 07 (580-6075-7)

Trace Level Orxrganic Compounds

Lot-Sample #...: G7F050209-007 Work Order #.._.: JOAP21AA Matrix
PERCENT RECOVERY
INTERNAL STANDARDS RECCVERY LIMITS
13C-~2,3,7,8-TCDD 63 {25 - 1864)
13¢-1,2,3,7,8-PeCDD 74 {25 - 181)
13C-21,2,3,4,7,8-HxCDD 53 (32 - 142}
13¢~1,2,3,6,7,8-HxCDD 58 {28 - 130)
13¢-1,2,3,4,6,7,8-HpCDD 58 (23 - 140)
13C-0CDD 66 (17 -~ 157)
13¢-2,3,7,8-TCDF 52 (z4 - 169)
13C-1,2,3,7,8-PeCDF 54 (24 - 185)
13C-2,3,4,7,8-PeCDF SE (21 - 178)
13C-1,2,3,6,7,8-HxCDF 47 (26 - 123)
13C-~2,3,4,6,7,8-HxXCDF 54 {z8 - 138)
13¢-1,2,3,7,8,9-HxCDF 59 (28 - 147)
13C-1,2,3,4,6,7,8-HpCDF 50 (28 - 143)
13C-1,2,3,4,7,8, 9-HpCDF a6 {26 - 138)
13C-1,2,3,4,7, 8-HXCDF 42 (26 - 152)
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS
37C14-2,2,7,8-TCDD 102 {35 - 187)

NOTE(S) :

Results and reporting himis have been adjusted for dry weight,

) Estimated resull. Resuit i5 less than e reporting limit.

JA The analyte was positively identified, but the quantiation is an estimate.

CON Confirmzcion analysis.
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Project No.: 94 D5~/ Screener: _MTB  Date: 7{&3_/@7

Project Name: Ciymf' Incoma OVRA| reviewer: c/f _ Date: it
SDG/Package: G 7 F050 2049 . /

MODULE A: COMPLETENESS AND HOLDING TIME CHECKLIST

=

1.0 Chain-of-Custody NIA

1.1 Are all Chain-of-Custody (COC) forms included in data package?

1.2 Were COC forms properly signed and dated?

1.3 Was sample container temperature recorded on COC form (or other appropriate form) by iaboratory?

NN

1.4 Is the recorded temperature within controf limits (4°C £2°C)  Temperature(s): _ Z.0°C.

Comments:

2.0 Completeness Check

l 2.1 Is a case narrative present and does it describe analytical problems, discrepancies and corrective actions?

.

2.2 Are all required summary forms present (see aftached list)?

2.3 Are data present for all sampies listed on COC form?

\L\\\

2.4 Are all required raw data seclions present (see attached list)?
(PRELIMINARY CHECK ONLY detailed review of raw data will be documented on Module B ChPrkllsl)

Comments:

3.0 Holding Times/Preservation (Technical Criteria: CICFRA40; @6APP; OOther ) )
| 3.1 Were all samples properly praserved? | g i
32 Complete the Holding "_I"irne Tables. (Documented in Comments or in worksheets atlached to Module B; ‘ /
qualifiers assigned during Module B review)
Comments: 7
Completeness and Holding Time Check Complete?
Table Parameters (v} Completed Location (attached or filename})
Sample Index Y
Helding Time Tables {list):
Volatiles Y I NA
Semivolatiles Y [ NA
Pest/PCBs Y / NA
Metals Y [ NA
( Dioxins/Furansy ' v L)1 NA See  attached
Conventionals Y / NA
Y / NA
Y [ NA
Qther: (list) Y / NA
Y / NA
Y / NA
& See attached.
1144005, Rav. 1

T\Contrallpd Docs\DV WorksheeisiModular WorksheatsWIOD A_Cmpl & HT Wiksht. doc Copyright © 2005 EcoChem, lnc.
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Project No.: _54+/25~] B
Project Name:C{-L?; of Tacoma ()N RA Reviewer: _ T Date: 7/R3/07
SDG/Package: (4 7F 05 pAcA Secondary: £ /4 Date: 84/072
Laboratory: s7i- W- Sacramendts

HR NS~ DA
Parameter/Method: DioXins / FH NS Data Validation Criteria Table: Key. Mp. 2
lp/358 Last Rev- Date 12/7/04

MODULE 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)

[1B-20rg (VIB-2 HRMS [ B-2 Other (hame)
V&ﬁ Qualifiers Issued. See Sample Summary forms or other: Forms 1

1.0 Technical Holding Times and Sampie Handling (8-1)
1.1 1s Module A Checklist (COC, package completeness, Holding Time Table) complete?

Y
v
1.2 /yall hoiding times within the technical criteria from  CFR40; \QAPP Other )7 /

N N/A

no outliers see attached Holding Time worksheet or dafa package page see below
1.3 Ay' all cooler temperatures within the contro! limits?  (temperaiure outliers listed on HT table) '
no olitliers see atltached Holding Time worksheet or data package page see below

Comments: Data judged as not significantly affected by outliers; no qualifiers assigned

2.0 Surrogatfes/Labeled Compounds (B-1)

2.1 A{;ﬁ\l recovery values within the control limits?
no outliers see attached Surrogate Summary Form or data package page see below \

Comments: No positive results; nc qualifiers as all outliers were > UCL (high bias)
No qualifiers assigned; one outlier per fraction/column acceptable (if > 10%)

7115/02 Page B1-1
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LProject No.: 54p5-] SDG:& TFP5024 l

3.0 Method/Field Blank (3-1)

Y N NiA

f3.1 A‘ry(/vethod Blanks free from contamination?

no cutliers see attached Blank Summary Form or data package page

______ seebelow }/

B

3.2 Are there any trip/equipmentffield blanks included in the data package (list below)?

33 Aze/t(;pfequ'rpmentffield blanks free from contamination?

_____ seebelow ‘/ J J

no outliers see attached Blank Summary Form or data package page

Comments: No positive results in associated samples; no action required for method / trip / equip. / other

10X action leveal established for common tab cont.; 5X action level for others

2 MB-  beth pean

_DVRA _ rinde blank -~ (lean

4.0 Laboratory Control Sample (Blank Spike/OPR Sample) 8-1)

F'\ Aref‘ Il % R-values within the control limits?

A

4 no outliers see attached Summary Form or data package page see below
4.2 Are all RPD values within control limits (if duplicate analyzed)?
no outliers see attached Summary Form or data package page see below J
Comments for LCS: No positive results in associated samples; no qualifiers as all outliers were > UCL (high bias)
A, GFRK

5.0 Performance Evaluation (PE)/Standard Reference Material (SRM) (B-1)

PE/SRM Sample tD(s):

E1 Was FE/SRM sample(s) analyzed?

5.2 Are all values within cantrol limits?
no cutliers see below

Comments: No qualifiers assigned based on PE/SRM outliers

111500 Page B1-2
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Project No.: 5405~/ SDG:(FFELS0AA (

|

6.0 Matrix Spike/Matrix Spike Duplicate or Sample and Lab Duplicate(B-1)
Parent Sample ID:  Ng M5 /MSD Y N NA
6.1 Are all %R-values within the control limits?
no outliers _____see attached M3/MSD Summary Form or data package page ____ see below ‘ ‘/
8.2 Are all RPD values within control limits? 7
[ ______nooutliers see attached MS/MSD Summary Form or data package page see below r
Comments: ___ No positive results in parent sample; no qualifiers as all outliers were > UCL (high bias)

Ba el 9% B2 07 Duf

7.0 Field Duplicate (B-1) Field Duplicate Sample iD(s):
1 7.1 Were field duplicates collected and anatyzed?

7.2 Are all RPD vaiues withi;nyﬁ'.»ntrol limits?
see attached Field Dup. Summary Form or data package page see below

no outliers
No qualifiers assigned based on field duplicate outliers

Comments:

8.0 Sample Resuits (8-1)
§.1 Are there results for all analytes on the client required target compound list(s) see QAPP for lists?

LB.Za Were TIC requested for this project?

8.2b If “yes", were TIC reported as required?
8.3 Are reporting limits and sample results adjusted for sample size, % moisture (solid samples), etc.?

RN

8.4 Do detection limits meet project-specific or method-specific limits?
Qualify TIC “NJ” unless already qualified "U” due to blank contamination

Comments:

General Notes and Information:

U590 Page B1-3
T.\Contrelled DoesiOV Worksheetstivodular Worksheets\iAOD B-1_0Oro Teeh Eval doc
Copyright @ 2000 EcoChem, Inc,



Project No.: 5405-] SDG:G 7F 0505

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

9.0 HRMS/GC Compound ldentification (B-2)

Y N

8.1 Wiyf all retention time criteria met?
no outliers see below

—

1 9.2 Wére the retention times of all the native compound ions within £2 seconds of the fabeled compound ions?

v

no outliers see below

9.3 Were the ion abundapée raiios within the method QC limits? /
na outliers see below

9.4 Weyé all S/N ratio criteria met? J/
no cutliers see below

9.5 Was a DB-225 (or equivalent column) confirmation performed for 2378-TCDF hits? (Dioxins only)?

V

9.6 Were there any fafse positives or negatives?

i

Comments: =z 3 (7 1, A3, 6,7 8- HelbD i dbund tatip oul

U-21

10.0 HRMS Instrument Performance (B8-2)

F10.1 Are PFK static resolving power checks performed at the required frequency?

T‘ID.Z Was PFK resolving power at teast 10,000 (10% valley definition) for an appropriate mass ?

10.3 Was the resolving power zeroed correctly (i.e. were the bases of peak displays within the lower gnd
intersections)?

10.4 s the exact mass within 5 ppm of the theoretical mass? (see method for specific mass and criteria)
. no outliers see helow

10.5 Was}he GC windows-defining mixture analyzed at the required frequency?

10.6 Aref ny/all chromatographic separation (valley/peak) criteria met?
¥ nooutliers see below

—t-

SRR

10.7 Are retenticn time windows established for all homologue groups?

h
N

Comments;

773003 Page B2-1 HRMS
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Project No.:_5405-1 SDG: G TIF050205

=z

11.0 Initial Calibration (8-2) NIA

11.1 Are ICALs analyzed on ail instruments on which samples are analyzed?

i

11.2 Are the correct number and concentration of standards used?

11.3 Ar? ail ion abundance ratios for unlabeled and labeled compounds within method QC limits?

Y ra
no oulliers see attached ICAL Summary Form or data package page see below V/
11.4 Is }he method-specified signal to noise (S/N) criteria met? |
no outliers see attached ICAL Summary Form or data package page see betow / I
11.5 Arg the %RSD values for the native compounds within QC limits? (£ _ %R3D)
l/? no outliers see attached ICAL Summary Form of daia package page see below /
11.8 Arg the %RSD values for the labeled compounds within QC limits? (< S%R3D) /
nc outliers see attached ICAL Summary Form or data package page ses below
11.7 A\‘f any/all absolute retention time criteria met? V/
no ouiliers see attached ICAL Summary Form or data package page __ see below
Comments: No positive results assoc. w/ outliers; RL judged as not affected — no qualifiers assigned

12.0 Continuing Calibration / Calibration Verification (B-2)

12.1 Are continuing calibration/calibration verification standards analyzed at the proper frequency? \
12.2 Arg all ion abundance ratios for uniabeled and labeled compounds within method QC limits?
Y __ noouiliers see attached CCAL Summary Form or data package page see below ¢
12.3 Is the method-specified signal to noise (S/N) criteria met? ;
no cutliers see attached CCAL Summary Form or data package page see below : l//
12.4 Aresany/all absolute retention time criterta met?
Vgﬁno outliers see attached CCAL Summary Form or data package page see below 1// |
12.5 Arge CCALs acceptable ( %D Concentration Values othen?
17 no outliers see attached CCAL Summary Form or dafa package page see helow l/}
Comments: No positive results assoc. w/ outliers; RL judged as not affected — no qualifiers assigned
7130603 Page B2-2 HRMS
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MODULE C: CALCULATION AND TRANSCRIPTION CHECKLIST

Project No.. _54057
SDGIPackage: G7F050209

ParameteriMethod: Dip¥ins [ Furans 1b(38
Laboratory: STL- W. Saavamenth

Reviewer:

MTE

Date:

Secondary: _ L /A Date: _ § /, Zﬁ;}

Equation List: Attached

T/24[07

See Calcuiation Worksheets

(As per project specific requirements and/or Summary of Recalculation Requirements)

Transcriptions

Chromatograms Calculations OK(v) See Below NA (¥)
Checked Attached )
(VI NAT*) (V1 NA)

* see comments
Tunes v v r
Initial calibration ot g vy
Continuing Calibration W/ A/ I
Blanks (method & instrument) v WA P
Samples ' v W F
Surrogates o W /
LCS or OPR | v v W

| MS/MSD or Matrix Spike WA N[A- v

Laboratory Duplicate N A MA’ %
internal Standards ] v N[ A N

Serial Dilutions

Other:

Comments: {(atfach additional page if needed)

3/24/006

Page 1 of 1
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Dioxins/Furans
Method 16138
Initial Calibration for native compounds

Project Name: OVRA
Project Number: 5405-1

SDG: G7F050209

Reviewer: MTB
Date: 07/24/07

RR = {An1 + An2) (C)
{AlIT + AI2) (Cn)

where:

Ant + An2 = Areas of 1 + 2 1ons for non-labeled compounds
Al + A2 = Areas of 1 +2 ions for labeled compounds
Cl = concentration of labeled compound {(ng/mL)

Cn = concentration of unlabeled compound in standard (ng/mL)

For 1,2,3,7,8-PeCDF vs 13C-1,2,3,7.8-PeCDF
[CS1std  Date= 9/14/05 l
ion RT calc'd Cn/Cl calc'd reported
lon Area ratic min sec RT RRT A1+ A2 conc. RR RR
339.8597 3.33E+08 1.49 20 52 20.87 557E+06 2.5 0.918 0.92
341.8567 2.24E+086 X X 1.002
351.9000 1.48E+08 1586 20 50 2083 2 43E+08 100
353.8970 9 46E+07 X X
[CS 2 5td Date = 9/14/06 |
ion RT calc'd Cn/Cl calc'd reported
lon Area ratio min SEC RT RRT A1+AZ conc RR RR
2339.8597 189E+Q7 154 20 50  20.83 2B2E+07 10 0.836 0.94
347.8567 1.03E+07 X X 1.001
351.0000 1.72E+08 1.59 20 49 2082 2.80E+08 100
353.8970 1.08E+08 X X
[Cs 3 5td Date = 0/14/06 H
ion RT calc'd Cn/Cl calcd reported
lon Area ratio min sec RT RRT A1+A2 conc. RR RR
339.8597 5.7BE+07 158 20 56 20,93 9.48E+07 50 0.903 C.20
2347.8567 3.70E+Q7 X X 1.002
3571.9000 1.29E+08 1.59 20 54  20.80 2.10E+08 100
353.8870 B8.10E+07 % X
| CS4Std  Date= 9/14/08 ]
ion RT cald's Cn/Cl caldd reported
lon Area ratio min sec RT RRT A1+A2 conc. RR RR
330.8597 2.93E+Q8 1.53 20 50 20.83 4.84E+08 200 0.946 085
3471.8567 1.91E+08 X X 1.002
357.9000 1.56E+08 1.56 20 48 20.80 2.56E+08 100
353.8970 9.97E+07 X X
| cS5Std  Date= 9/14/08 B
ion RT calc's Cn/Cl calcd reported
lon Area ratio min sec RT RRT A1+A2 conc. RR =R
339.8597 1.82E+08 1.54 20 48 20.80 3.00E+09 1000 0.923 0.92
341.8567 1.1BE+08 X X 1.00C
351,8000 1.89E+08 1.58 20 48 20.80 3.25E+08 100
353.8970 1.26E+08 X X

Mean RR caiculated =
% RSD calculated =

0.92

5
1.801%

Mean RR reported = 0.925

% RSD reported =

1.91%

|




Dioxins/Furans -

Method 1613B

Initial Calibration for native compounds

Project Name:
Project Number:
SDbG:

Reviewer:

Date:

For QCDD vs 13C-0CDD

OVRA
5405-1
G7F050209
MTB
07/24107

RR = (ant+ an2) [Cl)
(AlT + AI2) (Cr)

where:

Ant + An2 = Areas of 1 + 2 ions for non-labeled compounds
All + AlZ = Areas of 1 +2 1ons for labeled compounds
Ci = concentration of labeled compound (ng/mL)

Cn = concentration of unlabeled compound in standard (ng/mLb}

| CS1Std  Dale= 9/14/08 Instrum__1D5 |
ion RT caic'd Cn/Cl calc'd reported
lon Area ratio min sec RT RRT A1+A2 conc RR RR
457.7377 21A7E+Q6 0.89 35 46  36.77 4.862E+06 5.0 2.105 2.11
459.7348 2.45E+06 X X 1.000
468.7779 4.08E+07  0.87 26 45 38.75 8.78E+07 200
417.7750 4.70E+07 X K
(Cs 2 std Date = 9/14/06 |
ion RT calc'd Cn/Cl cald'd reported
ton Areg ratio min SEc RT RRT A1+AZ conc RR RR
457.7377 117E+07  0.89 35 46 36.77 2.48E+0Q7 20 2.145 2.14
459.7348 1.32E+07 X X 1.00C
468.7779 549E+07 0.90 36 45 36.75 1.16E+08 200
417.7750 6.12E+07 X X
[CS 3 std Date = 9/14/06 |
ion RT caic'd Cn/Cl calc'd reported
on Area ratio min 5ec RT RRT A1+A2 conc RR RR
457.7377 3.38E+07 Q.87 36 47 36.78 7.30E+07 100 2.085 2.086
459.7348 3.91E+07 X X 1.000
469.7779 3.34E+07 0,80 36 46  36.77 7.07E+07 200
417.7750 3.73E+07 X X
[CS4Std  Date= 9/14/06 |
on RT calc's Cn/Cl calc'd reported
_ lon Area ratio min sec RT RRT A1+A2 conc. RR RR
457.7377 2.07E+08 0.88 36 44 3673 4 41E+08 400 2.057 2.08
4508.7348 2.34E+08 X X 1.000
469.7779 5.08E+07 0.90 36 43 36.72 1.07E+08 200
417.7750 5.64E+07 X X
| CS5Std  Date= 9/14/06 |
icn RT calc's Cn/Cl calc'd reported
lon Area ratio min 588G RT RRT At1+AZ conc RR RR
4577377 1.36E+0S%  0.88 36 43 36.72 2.89E+09 2000 1.862 1.86
458.7348 1.53E+09 X X 1.000
468.7779 7.45E+07 0.92 36 42 36.70 1.55E+08 200
417 7750 8.07E+07 X X
Mean RR calculated = 2.047 Mean RR reported = 2.046
% RSD calculated = 5.324% % RSD reported = 5.40%




Dioxins/Furans
Method 1613B

Initial Calibration for native compounds

Project Name: OVRA
Projact Number: 5405-1
SDG: G7F050208
Reviewer: MTB
Date: 07/24/07

For 2,3,7,8-TCDF vs 13C - 2,3,7,8-TCDF

RR = (An1 ¥ AnZ) (CT)
(A1 = AIZ} (Cn)

where’

Ant + An2 = Areas of 1 + 2 jons for non-iabeled compounds
Al + A2 = Areas of 1 +2 ions for labeled compounds
C! = concentration of labeled compound (ng/mL)

Cn = concentration of unlabeled compound m standard (ng/mL.)

|CS1Std  Daie= 9/1/06 |
ion RT calc'd Cn/Cl calc'd reported
lon Area ratio mir sec RT RRT A1T+A2 conc. RR RR
303.9016 2B69E+05 0.86 13 8 13.13 581E+05 0.5 0912 0.91
305.8987 3.12E+05 X X 1.001
375.9419 5H.B5E+07  0.80 13 7 13.12 1.27E+08 100
3717.8389 7.08E+07 X X
|CS 2 std Date = 9/1/06 |
ion RT calc'd Cn/Ct calc'd  reported
lon Area ratio min Sec RT RRT A1+A2 conc RR RR
303.9016 9.51E+C5 0.72 13 9 13.15 2.27E+08 2 0.941 094
3058987 1.32E+06 X X 1.003
315.94719 B43E+Q7 082 13 7 13.12 1.21E+08 100
377.9389 6.64E+07 X X
[CS 3 std Date = 9/1/06 ]
ion RT calc'd Cn/Cl calc'd reported
lon Area ratio min SEec RT RRT A1+ AZ conc RR RR
303.9016 4.97E+06  0.81 13 8 1313 P 11E+07 10  0.996 1.00
305.8687 6.17E+06 X X 1.001
371594719 5.02E+07 (.81 13 7 13.12 1,12E+08 100
317.9389 6.17E+07 X X
[CS4sStd  Date= 9/1/06 H
1on RT calc's Cn/Cl calc'd reported
lon Area ratio min sec RT RRT A1+A2 conc. RR RR
3039076 2.40E+07 078 13 8 1313 544E+07 40 1.070 1.07
305.8987 3.04E+07 X X 1.001
3759419 557E+C07 078 13 7 13.12 1.27E+08 100
3717.8388 7.14E+07 X X
[CS5S5td  Date= 5/1/06 |
ion RT calc's Cn/Cl cald'd reported
lon Area ratio min sec RT RRT A1+A2 conc. RR =R
3039016 1.28E+08 0.78 13 7 13.12 2.92E+08 200 1.057 1.06
305.8987 1.64E+08 X X 1.000
375.84718 6.05E+07 078 13 7 1312 1.38E+08 100
317.9389 7.76E+07 X X
Mean RR calcuiated = 0.995 Mean RR reported = 0.996
% RSD calculated = £.683% F % RSD reported = 6.94% —J




OVRA dioxins.xls

Calibration Verification Worksheet
Isotope Difution Concentration

Project Name: QOWVRA
Cex {ng/ml) = {An1 + An2) (Cly Project Number: 5405-1
(Al + AI2) RR
where:
Ant + An2 = Areas of 1 4 2 ions of unlabeled compounds SDG: G7FD50208
Al1 + AI2 = Areas of 1 + 2 ions of labeled compounds Reviewer: MTB
Cl = concenfration of labeled compound in standard (100 and 200) Date: 7/24/2007
2,3,7,8-TCDD jons = 318.8965 and 321.8936
13C12-2,3,7,8-TCDD jons = 331.9368 and 333.9339
ng/mL ng/mlL
|7 Date: 6/16/2007 15:26 ion RT calc'd ICAL  ng/mL cale'd reported
lon Area ratio  min sec RT RRT A1+A2 RRF Cl Conc Conc
319.8965 9.17E+07 080 18 29 18.48 2.07E+08  1.309 46.04 48,11
321.8936 1.15E+08 1.002
331.9368 1.54E+08 0.81 18 27 1845 3.43E+08 100
333.9338 1.89E+08
1,2,3,7,8-PeCDF ions = 339.8597 and 341.8567
13C12-1,2,3,7,8-PeCDF ions = 351.8000 and 353.8970
ng/mL ng/mL
Date: B/16/2007 15:26 | ion  RT caled ICAL ng/mL  caled repored
len Area ratic min sec RT RRT A1+AZ RRF Cl Conc Conc
339.8597 7.67E+08 1.58 22 59 22.98 1.25E+09 1.050 214,07 214.05
341.8567 4 86E+08 1.001
351.9000 9.13E+04 161 22 57 2285 5.58E+08 100
353.8970 B.78E+04
lon abundance limits=0.65 - .89
Calc Conc = (Area cmp1 x I8) / (Area cmip2 x ICAL RRF)
ocoe
13C12-0OCDO
ng/mL ng/mt
| Date: 6/16/2007 15:26 | ion  RT calc'd ICAL calc'd reported
lon Area ratic_ min sec RT RRT A1+A2 RRF rg conc. conc.
4577377 6.65E+08 090 37 57 3795 1.40E+09 221 411.48 410.2
450.7348 7.38E+08 1.000
465.7780 1.48E+08 092 37 58 3783 3.08E+08 200
471.7750 1.60E+08




OVRA dioxins xis

Calibration Verification Worksheet

Isotope Dilution Concentration

Project Name: OVRA

Cex (ng/mly = (An1 + An2) (Ch) Project Number: 5405-1
(Al1 + AI2) RR
where:
An1l + AnZ = Areas of 1 + 2 ions of uniabeled compounds SDG: G7F050208
Al + AlZ = Areas of 1 + 2 ions of labeled compounds Reviewer: MTB
Cl = concentration of labeled compound in standard (100 and 200) Date: 7/24/2007
2 3,7,8-TCDD ions = 319.8965 and 321.8936
13C12-2,3,7,8-TCDD ions = 3371.9368 and 333.9339
ng/mbL ng/mL
Date: 6/12/2007 §:53 [ ion RT caic'd ICAL ng/mL calc'd reported
lon Area ratic min sec R7 RRT A1+A2 RRF Cl Conc Conc
319.8965 8.68E+08 D69 18 48 1880 2.14E+07  1.203 9.35 9.35
321.8936 1.27E+07 1.001
331.9368 8.51E+07 0.81 18 47 1878 1.90E+08 100
333.9338 1.05E+08
1,2,3,7,8-PeCDF ions = 339.8597 and 341.8567
13C12-1,2,3,7,8-PeCDF jons = 351.9000 and 353.8970
ng/mL ngfmL
f Date: 6/12/2007 8:53 —] ion RT calc'd ICAL ng/mL  calc'd reperted
lon Area rato min sec¢  RT RRT A1+A2 RRF Cl Conc Conge
338.8537 6.80E+07 1.53 23 26 2343 1.14E+08 0.925 44.74 44.69
341.8567 4.48E+07 1.001
351.9000 1.B8E+08 1.58 23 25 2342 2.75E+08 100
353.8970 1.07E+08
lon abundance limits=0.65 - 0.89
Cale Cone = (Area cmp1 x IS) / (Area cmp2 x [CAL RRF)
OCoD
13C12-0CDD
ng/mL ng/mL
| Date: 6/12/2007 8:53 | ion  RT cale'd iCAL caic'd reported
lon Area ratic min sec  RT RRT A1+A2 RRF pg CONE. conc,
457 7377 8.73E+07 0.88 38 5 38.08 1.86E+08 2.05 96.82 96.9
458.7348 8.87£+07 1.000
469.7780 8.84E+07 0.91 38 5 38.08 1.88E+08 200
471.7750 9.82E+07 k
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Ongoing Precision Recovery (OPR)
Dioxins and Furans by EPA Method 1613B

Project Name: OVRA
Project No: 5405-1
Client:  City of Tacoma

OPR_check.xls

sbG: G7F050209
Reviewer/Date: MTB 7/24/07

G7F070000-582
Reported Spike Added Reported Percent Calculated Percent
Compound Amount (pg/g) (palg) Recovery Recovery
2,3,7,8-TCDD 22.30 20 111% 111.50%
1,2,3,7,8-PeCDD | 111.00 100 111% 111.00%
1,2,3,4,7,8-HxCDD 109.00 100 109% 109.00%
1,2,3,6,7,8-HxCDD 106.00 100 106% 106.00%
1,2,3,7,8,9-HxCDD 128.00 100 128% 128.00%
1,2,3,4,6,7,8-HpCDD 113.00 100 113% 113.00%
QCDD 239,00 200 120% 119.50%
2,3,7,8-TCDF 20.50 20 103% 102.50%
1,2,3,7,8-PeCDF 109.00 100 109% 109.00%
2,3,4,7,8-PeCDF §7.10 100 87% 97.10%
1,2,3,4,7,8-HxCDF 94.30 100 94% 94.30%
1,2,3,6,7,8-HxCDF 89.70 100 100% 99.70%
2,3,4,6,7,8-HxCDF 108.00 100 108% 108.00%
1,2,3,7,8,9-HxCDF 107.00 100 107% 107.00%
1,2,3,4,6,7,8-HpCDF 110.00 100 110% 110.00%
1,2,3,4,7,8,9-HpCDF 97.00 100 97% 97.00%
OCDF 247.00 200 124% 123.50%
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APPENDIX B

QUALITATIVE SAMPLE CHARACTERISTICS FORMS

Olympic View Resource Area
Year 5 Annual Monitoring Report



Qualitative Sample Characteristics

Pagel ot | |

Place
Sample II_J L&:i‘.‘h;l'l leﬂ ]
Date (mmiddlyy) | Location | Station
gl 1o 11121771 [olvigiel 1alil- 1o
Coordinales | Waler Depth Elevation Time rﬂullh
North . | East Depth | Unit [+-] Elew.
N U Y W TN N N [ VU P T O O O e e o 70 - B0 o
Fep |Sample Type | Sample Type| Penalration Recovery Photograph  Grain  initials Fﬂdg
Depth | Uit | Length | Unit | Rol# |Exp. Yo' | A
LISl 1 L1 VO il FJ'_I | O < D R IDH-’—IF"J |

Surficial sediment characteristics: (circle most descriptive)

Taxture Smooth  Fine @&!Cﬁay Silt @;‘; Gravel Cabble

Color  Light m Brown Black Other

Odor all Sewage

[ 7

Presence of:

YesiNo

Petroleum Chemical H2S N

ong

Percant Describe Type

Othar

Biological structures

Y

Datbiris

F)

Oily sheen

&

|

Wertical profile characteristics;

Describe

Changes in sediment characieristcs| Stp L e nﬁejv:{_j---]

Presence and depth of redox
potential dissoninuity layer (rpd)

|

Sample guality comment - b

11 [

Leakage

Winnowing

\

Disturbance [

\

Comments F-{LL"A._.{_J

L

Tha (A~ . cAnb.

2 u;‘bn"f& -f'nJ

Te

Lt %;c.f;
“WLI.H'\\

{)’r ﬂ*m -

gﬁh-aﬁlc‘t Cl




Qualitative Sample Characteristics

Page| of
~ Place | Lotl)
le ID Label Here
' == Date (mmiddlyy) | Localion |  Station
Clloll lelTl 1 Ial/IFlAIAIL =101
! Coordinates Water Depth Elevation Time Wealth
Narh 2 | East * Depth | Unit [+ Elev.
T O T T O O T TR T O O A O I = o - -

| | Depth [ Unit Length | Unit | Roli# ]E:p.""'"
I EEE TR = = = O A e ~ AT

| Raep |Sample Type|Sample Type  Penetration Recovery | Photograph (Grain rrﬂﬁala ?: g
| ol e |A
|

Surficial sediment characteristics: (circle most descriptive)

Taxture Smooth Fha@lmy SI@ Gravel Cobble

Color Light { Da Ha:yr' Brown Black Otfher

Odar ormal | Sewage Pelroleum Chemical H2ZS  MNene  Other
Fresenthof YesiNo  Parcent Describe Type
- i
Bialogical structures N SN AR l&&‘LLQ* = {
Debris 43
Oily sheen E YA |
Vertical profile characteristics: Deseribe

Changes in sediment mmmﬁmuﬁ| m Conannd ﬂ . I
Presence and depth of redox | (\J’
potential disconinuity layer (rpd) : N

Sample quality comment  pueenne

L —

Leakage i \ [
Winnawing \ . = ULk !
Disturbance l \ 1
A
Soeniisnts _Lﬁ_f_ 1 L h g ™ E_:___ _:;_} |l h'u"_tr_;i. e c?"'i:'J'{'!

Wy

ja'{ W) Q@Lﬂha J
Saple prs +64



Qualitative Sample Characteristics

; Pane_zr.ﬂll
. Place
mple ID Label Here '
= = Date (nmiddlyy) | Localion | Stalion
Olee 1o 1) lo17 ] I0IWVIEIB]L | AZIE 10 17
I Ceordinates | Water Depth Elavation Time Miealth
North ' | East . | Depth | Unit [+/-| Elev.
N T O T T T T O A IO O N 1 - J =Y =T
| Rep |Sample Type|Sample Type| Penetration Recovery Pholograph  Grain Initials ﬁﬁg
Depih | Unit | Length | Unit | Roi | Exp. | V® e A
L Islsil L1 10 Ifblele-tesd 0L 1 0 0 1 1 1 1 11 ] Ielglel |
Surfictal sediment characterlstics: Ill:il'dl_muﬂ descriptive)
Textre  Smooln Fine @m / ‘Ciay sn(\(_g_;dJ' Gravel Cobble
2 . -
Color Light wy, Brown Black Other
Cidar @ Sewage Petroleum Chemical H2ZS Mone  Other
Fresuncy ok YesMNo  Percent Describe Type
Bislogical structures Y\
Drebris IA'I _ |
Oily sheen ]/\ _]
Vertical profile characteristics: Describe
Changes in sediment :;hnmctar'ls.lm[g i i .;"1’ A At Vs S [
Presence and depth of redox i
potential discaninuity layer (rpd) "'\-r/ LS |
Sample quality comment  Qacedbe |
X
Leakage \
Winnawing ___\ z
Disturbance | ) _1
Commants: _=Perd L’:i . £ 'ﬁkll.\.i._ ingﬁ{ e A0
[ A M ¢ LAY 'ﬁ*v“t"ﬁ 2 -'_I& flk.i MF{J(LﬂJE
JI L _——

S

) _ k-
(umple 1S # (0,1l 12



Qualitative Sample Characteristics

- : Pagug’hnlj_l
i S A Place
Sample ID Label Here
Date (mmiddlyy) | Location | Stalien |
Olelo v loln] 1o I21Aa1 _1BlLI]- 01
Coordinates Water Depth | Elevation Time Wealth
___North . | East . Depth | Unit [+ Elev. .
Lttt el 11r10i1 1 H\a2iega I
=N
Rep [Sample Type|Sample Type, Penelrafion Fecovary Photograph  Grain |Initlals ﬁ:g
Depth | Unit | Length | Unit | Roll¥ | Exp. | V0! ke A
LISIElpl L 1T 110 1i@leta! LT 1 L T 1T VL 111 ipleel |

Surficial sediment characteristics: (circle most descriptive)

Y 52;_‘
Texiure Smooth  Fine élfﬂr_f Ciay Sit( Sand ' Gravel Cobble

Coor  Light (Dark(7 Gray J Brown Black Other

Odar @ Sewage Petroleum Chemical H25 MNone Oiher

Presence of: YesiNo ¢ o e Finie
Biclogical structures Y a'f J?._. ‘-;h{’ [ < . J.r:‘"?] At
e
Debris a TG
[
Oily shean E A e ——
Vertical profile characteristics: Describe

Changes in sediment characteristcs) flr
B fa

Presance and depth of redox {

potential disconinulty layer (rpd) h‘_’.f' o
Sample quality comment  pueedng
LY
Leakage \
Winnowing \
Disturbance | \ |

Comments F‘,‘{. *'IUE’{E E}'fi:#_i :?




Qualitative Sample Characteristics

Pagd of L

- i e o .. 2 Pmi
ample ID Label Here
: Date (mm/ddlyy) | Location [ Swalion |
lelel L1011 1OV IR Izl zl-1e11)
Coordinates Water Depth Elavalion | Time Wealth
Marth C | Easl . Cepth | Unit [+~| Elev. |
Pttty it 11 I =il |
EI.I"-"'
Rep |Sample Type Sample Type| Penetration Recovery Pholograph  Grain  InHials o
Depth | Unit | Length | Unit | Roi¥ | Exp. |V r Eﬂ A
= T T Y T O =20 Y 1 O O O O o €= 175

Surficial sediment characteristics: (circle most descriptive)

Texiure Smooth  Fine @mw Silt @vanl Caobhble
Color  Light @ Brown Black Other

Odor (m Sewage Petroleum Chemical H2S  Nore  Other
LI

ERiRiv YesiNo  Percent Describe Type
| ; P
Biologlcal structuras \‘f | {L-.-"Er ! G I"-_t,(:’('zj . |r
Debris A i Ii !
| ¥ |
Gily sheen | ¥l i=—3 |
Verlical profile characteristics: Describe

Changes in sediment characierisics) ‘vf"-.

Presence and deplh of redox , -
potential disconinuity layer (rpd) ¥ '\—.""(-n_

Sample quality comment  pegenne

Leakage %o 1
Winnowing 5 \ [
Disturbance | \“"“ i

Comments Q-‘.-E-Ln‘.'lIPL( Pt’g #4'1'; U




Qualitative Sample Characteristics

Pagelf of||

G o T Place
Sample ID LabelHere :
Date (mmiddlyy) |  Locaion |  Station
Dlgle 1L 12 171 _1AyIRIAL _Bl2plo T
b Coordinates | Water Depth Elevalion Time Wealih
' Merth =~ * | East - Depth | Unit [+-| Elev.
|_IIE[IIIIIIIIIIIIIIIIIIIIi"']FF[_,‘iE::-.III
Rep |Sample Type|Sample Type| Penelration Recovary Pholograph  Grain  |initials E‘:g
Depth | Unit | Length | Unit | Roli# | Exp. ol | I A
L I=lglp! L1 11 Bkl L L0 T T 11 IRelEl |

Surficlal sediment characteristics; (circle most descriptive)

Texlura Smooth  Fine @\Jmar Smfﬁand erel Cobble

Golor  Light { Dérk / Gray' Brown Black Other

Qdor I | Sewage Petroleum Chemicel H2ZS Mone Other
Presa H

nom o Yes/Mo  Percenl Describe Type

o

Biological structures 'kj 1071 Slee 0.5 [

Debris ¥ |

Oily sheen A I
Vertical profile characteristics: Dascribe

Changes in sediment characterisics Mﬂ:\

Presence and depth of redox
patential disconinuity layer (rpd) -"\.I/' P,

Sample quality comment  pueering

Leakage 5

Winnowing L \ T
Disturbance \

Ty

Commants. Sauniov(& gl}ﬁ.’&"?ﬁ.ﬂn




Qualitative Sample Characteristics
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Rep |Sample Type|Sample Type| Penslration Recovery Photograph  Grain rnitia!a ﬁ;g
Depth | Unit | Length | Unit | Rol# | Exp. | YO LA
IR AT =T 1 A T T A A =1 T Tt

Surficial sediment characteristics: (circle most descriptive)

Texture  Smooth Fine (G | Clay Sit Seng! Gravel Cobble

Color  Light Bk | Gray @; S e FEALIEE

Odar ("rﬁ';mwr' Sewage Pefroleum Chemical H2S  None Other

il

Presence of: v Bt dinsicii T
Biological structures e (% [: ybs e &L% gt |
Debris Y| : |
Cily sheen I ﬁ] | l

Vertical profile characteristics: Describe

Changes in sediment dﬂrﬂﬂ!ﬁﬁlcﬁr 1’! 5 H’ LJ']'_[_\"‘:V\. h'viff de Uﬁ.’ .

Preser . i, i =2
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N\

-

commente =, (g n 4T VRS Prek wi) 2¢ vzl

=

Wke st Oaneple Lena # 3D

{'-uf'a.l‘*xl:l-éi trH"F::.- - [%.M-i.'%



Qualitative Sample Characteristics
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APPENDIX C

VISUAL INSPECTIONS: FIELD NOTES AND PHOTOS

Olympic View Resource Area
Year 5 Annual Monitoring Report
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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.

Olympic View Resource Area
Year 5§ Annual Monitoring Report
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