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1 INTRODUCTION

On behalf of the Port of Ridgefield (the Port), Maul Foster & Alongi, Inc. (MFA) has prepared this
report to summarize Lake River post-remedy sediment monitoring results. Lake River is located
offshore of the former Pacific Wood Treating Co. (PWT) site in Ridgefield, Washington (see
Figure 1). PWT operated a wood-treating facility from 1964 to 1993 at the Port’s Lake River
Industrial Site, now known as Miller’s Landing.

On November 5, 2013, the Port entered into a Consent Decree with the State of Washington,
requiring remedial action to address contamination at the former PWT site. The selected remedial
action for the Lake River portion of the former PWT site consisted of mechanical dredging and
placement of an enhanced natural recovery sand layer and is described in the cleanup action plan
(CAP) (Washington State Department of Ecology [Ecology], 2013). The remedy includes
monitoring in Year 0 (2015 baseline sampling) to assess the efficacy of the remedial action and
quantify the reduction in concentrations relative to the cleanup level (CUL) (Ecology, 2013).

This report provides the results of the Year 0 baseline environmental monitoring for Lake River,
including sample methodology and analysis, quality assurance protocols, and laboratory analytical
results and interpretation. Sampling and reporting were conducted in accordance with the Ecology-
approved sampling and analysis plan (SAP) (MFA, 2015). The SAP was developed to be generally
consistent with current Puget Sound Estuary Program (PSEP) and U.S. Environmental Protection
Agency (USEPA) protocols for sampling and analysis (PSEP, 1986, 1997a,b; USEPA, 1993) and
standard USEPA methods based on USEPA test methods for evaluating solid waste,
physical/chemical methods (also known as SW-846) requitements, as amended (USEPA, 19806).
Sampling activities were consistent with guidance provided in Ecology’s Sediment Cleanup Users
Manual 11 (Ecology, 2015).

1.1 Background

The CAP identifies a remediation level (REL) and a CUL for polychlorinated dibenzo-p-dioxins and
furans (collectively referred to as dioxins) in Lake River sediments. These numeric criteria guided the
remedial action substantively completed in 2015. Areas exceeding the REL (30 nanograms per
kilogram [ng/kg] dioxin toxicity equivalent [TEQ]) were dredged and treated with a clean sand layer,
whereas areas above the CUL (5 ng/kg dioxin TEQ), but below the REL, were treated with clean
sand (see Figure 2). As specified in the CAP, the baseline monitoring described in this report
assesses cleanup effectiveness, i.e., the reductions in dioxin TEQ concentrations relative to the CUL
of 5 ng/kg dioxin TEQ. Monitoring efforts will be conducted in Years 2 (2017), 5 (2020), and 10
(2025) to quantify concentration trends over time (MFA, 2015).
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2 SITE CONDITIONS

Lake River is a slow, flat slough of the Columbia River, hydraulically connected through a tide
gate/flushing structure along the western shoreline of Vancouver Lake. Flow direction in Lake River
reverses as a result of tidal influences from the Columbia River. Low water velocity, bathymetric
analysis, and grain size distribution all indicate that Lake River comprises a predominantly
depositional fluvial environment and that natural attenuation of sediment concentrations should be
expected to occur over time (MFA, 2013b).

An approximately 1-foot-thick clean sand layer was placed over the entire remedy area as part of the
sediment remedy. Subsurface sediment in Lake River varies. Generally, in the nearshore slope areas,
the sediment is characterized as a fine sandy silt to a depth of approximately 5 feet below mudline
(bml) that transitions to a fine to medium sand. Subsurface sediment in the channel areas of Lake
River is generally very fine sandy silt from the length of the core up to 11 feet bml, with the
exception of some fine to medium sand encountered in two cores in the Lake River channel area at
approximately 6 to 7 feet bml (MFA, 2013a).

3 SAMPLE PROGRAM

The incremental sampling methodology (ISM) was used to characterize the average concentration of
dioxins in sediments. ISM characterizes the average concentration of contaminants in a predefined
area termed a decision unit. Samples (called increments) were collected from multiple locations in a
decision unit under evaluation. The increments were combined into one sample (called an ISM
sample) and analyzed to obtain a representative average contaminant concentration for the entire
decision unit. Replicates were collected to define variability due to sampling error or spatial
heterogeneity. ISM obtains data that are more representative of average concentrations than
areawide concentrations derived from discrete or traditional composite samples (HDOH, 2009;
ITRC, 2012).

3.1 Incremental Sampling Methodology Design

The sampling objective was to characterize the average concentration of dioxins in surface
sediments in the remedy area. The decision unit sampled extends from the surface to 10 centimeters
(cm) bml and is shown in Figure 3. Triplicate samples (ISM samples “A,” “B,” and “C”) consisting
of 30 increments each were collected to assess sample variability.

3.2 Sampling Methods

MFA conducted sediment sampling on June 20, 21, and 22, 2015. Figure 3 and Table 1 show and
summarize sample stations, respectively. Sampling methods are described below.
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Sediment increments were collected by a 1-inch-diameter, thin-walled, stainless steel sampling tube.
The sampling tube was manually advanced to a depth greater than 10 cm. The sampling tube was
withdrawn and the increment extruded, using a plunger, onto a clean work surface. The increment
was measured and trimmed to 10 cm, and placed in the laboratory-supplied sampling container. If
increment recovery was poor at certain locations, the increment was discarded and resampled within
a few feet of the original location. Approximately 100 grams per increment, for a total of 3
kilograms per ISM sample, was collected to provide the overall mass required by the analytical
laboratory.

A small vessel used a differential global positioning system to navigate to the locations shown on
Figure 3. Locations were determined to an accuracy of 3 meters. Horizontal coordinates were
referenced to the Washington South State Plane HARN (NAD83). See Appendix A for photographs
of sampling procedures and representative samples collected.

All equipment was decontaminated in accordance with the SAP. All sample containers were kept on
ice before submittal, with chain-of-custody (COC) documentation, to the laboratory for analysis.
Use of dedicated sampling equipment significantly reduced the amount of decontamination fluids
generated. Nondisposable incremental sampling equipment was decontaminated only between
replicates (i.e.,, not decontaminated between increments within the unit). Decontamination of
nondisposable sampling equipment (i.e., hand augers, incremental sampling equipment) used
disposable, single-use paper towels that were containerized, along with used personal protective
equipment, and disposed of in a sanitary landfill.

3.3 Quality Assurance and Quality Control Samples
The following quality assurance and quality control (QA/QC) sampling was conducted.

An equipment rinsate blank collected from reusable equipment coming into direct contact with
sediment samples (e.g., bowls and spoons) was submitted for analysis by the same methods used for
the collected ISM samples.

Triplicate ISM samples were collected across the decision unit. To assess field variability, replicates
were processed and analyzed consistent with the methods used for the primary sample.

3.4 Sample Transport

Samples for ISM processing and total organic carbon analysis were submitted to the Ecology-
approved Apex Laboratories (Apex) of Tigard, Oregon. Following ISM processing, Apex submitted
sample aliquots to the Ecology-approved Maxxam Laboratories of Mississauga, Ontario, for dioxin
analysis. COC documentation was prepared at the time of sampling and was maintained throughout
the sample handling and testing process; it is included in the laboratory analytical reports (see
Appendix B).
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3.5 Laboratory Chemical Sample Processing and Analysis

Prior to analysis, Apex processed the ISM samples, using SAP-identified ISM processing procedures.
As part of the ISM processing, precise volumes (as identified in the SAP) of samples were collected
as aliquots for each individual laboratory analysis and for QA/QC requirements. The following
analyses of ISM aliquots by the methods indicated were conducted:

e Total organic carbon by PSEP/SM 5310B Modified
e Dioxins by USEPA Method 1613B

Laboratory QA/QC requirements were maintained through the use of standard USEPA methods,
based on USEPA test methods for evaluating solid waste, physical/chemical methods (also known
as SW-8406) requirements, as amended (USEPA, 1980).

3.6 Data Reduction, Validation, and Reporting

The laboratory data produced were independently reviewed by MFA for data quality (see
Appendix C). Analytical results were evaluated according to applicable sections of USEPA
procedures (USEPA, 2010, 2014) and appropriate laboratory and method-specific guidelines (Apex,
2013; Maxxam, 2013; USEPA, 19806), and are reported consistent with recent dioxin data treatment
guidance (Ecology, 2015). ISM sample replicates and a rinsate blank were assessed as part of the data
validation. Rinsate blank results are provided in Appendix C. Sample results were qualified
appropriately to reflect any criteria not satisfied during the aforementioned assessments. All data are
considered acceptable for use, with associated qualifiers. Consistent with Washington Administrative
Code 173-340-840(5) and Ecology Toxics Cleanup Program Policy 840 (Data Submittal
Requirements), data will be submitted in both written and electronic formats.

4 RESULTS

Sediment sample results are provided in Table 2. All ISM dioxin TEQ concentrations are below the
CUL of 5 ng/kg (also see Figure 3). Sample A (2.23 ng/kg) was slightly higher than Samples B and
C (less than 1 ng/kg), and most dioxin congener results are at or near the estimated detection limits.
Before the remedial action, dioxin TEQ concentrations in Lake River were as high as 910 ng/kg,
and it was estimated that post-remedy concentrations would range up to 23 ng/kg (MFA, 2015) with
an area-wide average concentration of approximately 4.4 ng/kg (MFA, 2013a). Based on the very
low concentrations observed and an intensive sampling regime designed to obtain a representative
average concentration for the remedy area, it is clear that a significant reduction due to dioxin mass
removal and clean sand placement has been achieved. Sand placed is expected to continue to mix
with the native underlying silt over time (i.e., via bioturbation or anthropogenic events), and
upstream sediments will likely deposit in the remedy area. Some mixing due to remedy construction
activities (e.g., barge drafting) likely has already occurred. Future monitoring events will assess
whether and how these processes affect dioxin TEQ concentrations in the remedy area over time.
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LIMITATIONS

The services undertaken in completing this report were performed consistent with generally
accepted professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This report is
solely for the use and information of our client unless otherwise noted. Any reliance on this report
by a third party is at such party’s sole risk.

Opinions and recommendations contained in this report apply to conditions existing when services
were performed and are intended only for the client, purposes, locations, time frames, and project
parameters indicated. We are not responsible for the impacts of any changes in environmental
standards, practices, or regulations subsequent to performance of services. We do not warrant the
accuracy of information supplied by others, or the use of segregated portions of this report.
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l 4 APPENDIX A—PHOTO ARRAY

' Project Number:  9003.01.40
Location: 111 West Division Street

Ridgefield, Washington

MAUL
FOSTER
ALONGI

Photo No. 1
Lake River looking
north. April 20, 2015.

Photo No. 2
Sediment coring ISM
sample A. April 20, 2015.
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o APPENDIX A—PHOTO ARRAY
. Project Number:  9003.01.40

Location: 111 West Division Street
Ridgefield, Washington
MAUL
FOSTER
ALONGI
Photo No. 3

Representative core
from ISM sample B
(1-inch-diameter).

April 21, 2015. Top of
mudline on right side of
sample.

Photo No. 4
Representative core
from ISM sample C
(1-inch-diameter).
April 22, 2015. Top of
mudline on left side of
sample.
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o APPENDIX A—PHOTO ARRAY
. Project Number:  9003.01.40

Location: 111 West Division Street
Ridgefield, Washington
MAUL
FOSTER
ALONGI
Photo No. 5

Decision-unit-dedicated
1-gallon sampling jar.
April 22, 2015.
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12232 S.W. Garden Place

ApeX Labs Tigard, OR 97223

503-718-2323 Phone
503-718-0333 Fax

Wednesday, May 13, 2015

Madi Novak

Maul Foster & Alongi, INC.
2001 NW 19th Ave, STE 200
Portland, OR 97209

RE: Lake River-Sediment / 9003.01.40

Enclosed are the results of analyses for work order ASD0682, which was received by the laboratory on
4/22/2015 at 3:10:00PM.

Thank you for using Apex Labs. We appreciate your business and strive to provide the highest quality
services to the environmental industry.

If you have any questions concerning this report or the services we offer, please feel free to contact me by
email at: pnerenberg@apex-labs.com, or by phone at 503-718-2323.

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
@Q‘Aﬂ'}p ﬂﬂxm(ﬂf f’?/

Philip Nerenberg, Lab Director
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12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Apex Labs

Maul Foster & Alongi, INC. Project: Lake River-Sediment
2001 NW 19th Ave, STE 200
Portland, OR 97209

Project Number: 9003.01.40 Reported:
Project Manager: Madi Novak 05/13/15 15:20

ANALYTICAL REPORT FOR SAMPLES

SAMPLE INFORMATION

Sample ID Laboratory ID Matrix Date Sampled Date Received

ISM-A-150420-As Received A5D0682-01 Sediment 04/20/15 16:00 04/22/15 15:10
ISM-A-150420-After ISM A5D0682-02 Sediment 04/20/15 16:00 04/22/15 15:10
ISM-B-150421-As Received A5D0682-03 Sediment 04/21/15 12:00 04/22/15 15:10
ISM-B-150421-After ISM A5D0682-04 Sediment 04/21/15 12:00 04/22/15 15:10
ISM-C-150422-As Received A5D0682-05 Sediment 04/22/15 12:20 04/22/15 15:10
ISM-C-150422-After ISM A5D0682-06 Sediment 04/22/15 12:20 04/22/15 15:10

Apex Laboratories

@Qmﬂ'}p ﬂcmﬂffg/

Philip Nerenberg, Lab Director Page 2 of 12

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Maul Foster & Alongi, INC.
2001 NW 19th Ave, STE 200
Portland, OR 97209

Project: Lake River-Sediment
Project Number: 9003.01.40
Project Manager: Madi Novak

Reported:
05/13/15 15:20

ANALYTICAL SAMPLE RESULTS

Conventional Chemistry Parameters

Reporting
Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
ISM-A-150420-After ISM (A5D0682-02) Matrix: Sediment
Batch: 5040846
Total Organic Carbon 1200 — 200 mg/kg 1 05/04/15 17:15 PSEP/SM 5310B
MOD
ISM-B-150421-After ISM (A5D0682-04) Matrix: Sediment
Batch: 5040846
Total Organic Carbon 740 - 200 mg/kg 1 05/04/15 17:15 PSEP/SM 5310B
MOD
ISM-C-150422-After ISM (A5D0682-06) Matrix: Sediment
Batch: 5040846
Total Organic Carbon 660 - 200 mg/kg 1 05/04/15 17:15 PSEP/SM 5310B
MOD

Apex Laboratories

@Qmﬂ'}p ﬂcmﬂffg/

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Philip Nerenberg, Lab Director

Page 3 of 12




Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Maul Foster & Alongi, INC.
2001 NW 19th Ave, STE 200
Portland, OR 97209

Project: Lake River-Sediment
Project Number: 9003.01.40
Project Manager: Madi Novak

Reported:
05/13/15 15:20

ANALYTICAL SAMPLE RESULTS

" Percent Dry Weight "
Reporting

Analyte Result MDL Limit Units Dilution ~ Date Analyzed Method Notes
ISM-A-150420-As Received (A5D0682-01) Matrix: Sediment Batch: 5040681

% Solids 75.9 --- 1.00 % by Weight 1 04/27/15 09:44 EPA 8000C Q-38
ISM-A-150420-After ISM (A5D0682-02) Matrix: Sediment Batch: 5040757

% Solids 99.5 --- 1.00 % by Weight 1 04/29/15 08:58 EPA 8000C
ISM-B-150421-As Received (A5D0682-03) Matrix: Sediment Batch: 5040681

% Solids 76.5 --- 1.00 % by Weight 1 04/27/15 09:44 EPA 8000C Q-38
ISM-B-150421-After ISM (A5D0682-04) Matrix: Sediment Batch: 5040757

% Solids 99.5 --- 1.00 % by Weight 1 04/29/15 08:58 EPA 8000C
ISM-C-150422-As Received (A5D0682-05) Matrix: Sediment Batch: 5040681

% Solids 77.0 --- 1.00 % by Weight 1 04/27/15 09:44 EPA 8000C Q-38
ISM-C-150422-After ISM (A5D0682-06) Matrix: Sediment Batch: 5040757

% Solids 99.6 --- 1.00 % by Weight 1 04/29/15 08:58 EPA 8000C

Apex Laboratories

@Qmﬂ'}p ﬂcmﬂffg/

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Philip Nerenberg, Lab Director

Page 4 of 12



Apex Labs

12232 S.W. Garden Place
Tigard, OR 97223
503-718-2323 Phone
503-718-0333 Fax

Maul Foster & Alongi, INC.
2001 NW 19th Ave, STE 200
Portland, OR 97209

Project Number: 9003.01.40
Project Manager: Madi Novak

Project: Lake River-Sediment

Reported:
05/13/15 15:20

QUALITY CONTROL (QC) SAMPLE RESULTS

Conventional Chemistry Parameters "

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 5040846 - PSEP TOC Soil
Blank (5040846-BLK1) Prepared: 04/30/15 11:24 Analyzed: 05/04/15 17:15
PSEP/SM 5310B MOD

Total Organic Carbon ND - 200 mg/kg 1 - - - - - -
LCS (5040846-BS1) Prepared: 04/30/15 11:24 Analyzed: 05/04/15 17:15
PSEP/SM 5310B MOD

Total Organic Carbon 8900 - mg/kg 1 10000 - 89 85-115% - -
Duplicate (5040846-DUP1) Prepared: 04/30/15 11:24 Analyzed: 05/04/15 17:15
QC Source Sample: ISM-A-150420-After ISM (A5D0682-02)
PSEP/SM 5310B MOD

Total Organic Carbon 1200 - 200 mg/kg 1 - 1200 - - 4 20%
Duplicate (5040846-DUP2) Prepared: 04/30/15 11:24 Analyzed: 05/04/15 17:15
QC Source Sample: Other (A5D0719-02)
PSEP/SM 5310B MOD

Total Organic Carbon 34000 - 200 mg/kg 1 - 32000 - - 7 20%
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The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Philip Nerenberg, Lab Director
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Reported:

05/13/15 15:20

QUALITY CONTROL (QC) SAMPLE RESULTS

Percent Dry Weight

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 5040681 - Total Solids (Dry Weight) Soil
Duplicate (5040681-DUP1) Prepared: 04/24/15 13:17 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5SD0651-01)
EPA 8000C

% Solids 71.9 --- 1.00 % by Weight 1 - 75.7 --- --- 3 20% Q-38
Duplicate (5040681-DUP2) Prepared: 04/24/15 13:17 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0694-03)
EPA 8000C

% Solids 92.3 --- 1.00 % by Weight 1 - 90.9 - --- 2 20% Q-38
Duplicate (5040681-DUP3) Prepared: 04/24/15 13:17 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0694-12)
EPA 8000C

% Solids 94.7 - 1.00 % by Weight 1 - 94.8 - - 0.1  20% Q-38
Duplicate (5040681-DUP4) Prepared: 04/24/15 13:17 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0694-23)
EPA 8000C

% Solids 86.1 --- 1.00 % by Weight 1 --- 87.6 --- - 2 20% Q-38
Duplicate (5040681-DUPS) Prepared: 04/24/15 13:17 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0706-05)
EPA 8000C

% Solids 81.0 --- 1.00 % by Weight 1 - 80.6 --- - 0.5 20% Q-38
Duplicate (5040681-DUP6) Prepared: 04/24/15 13:18 Analyzed: 04/27/15 09:44
QC Source Sample: Other (ASD0715-06)
EPA 8000C

% Solids 89.0 - 1.00 % by Weight 1 - 86.6 - - 3 20% Q-38
Duplicate (5040681-DUP7) Prepared: 04/24/15 17:28 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0724-01)
EPA 8000C

% Solids 717.0 --- 1.00 % by Weight 1 - 77.2 --- --- 03  20% Q-38
Duplicate (5040681-DUPS) Prepared: 04/24/15 17:28 Analyzed: 04/27/15 09:44

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
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QUALITY CONTROL (QC) SAMPLE RESULTS

Percent Dry Weight "

Reporting Spike Source %REC RPD

Analyte Result MDL Limit Units Dil. Amount Result %REC  Limits RPD  Limit Notes
Batch 5040681 - Total Solids (Dry Weight) Soil
Duplicate (5040681-DUPS) Prepared: 04/24/15 17:28 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5SD0733-05)
EPA 8000C

% Solids 78.9 --- 1.00 % by Weight 1 - 81.4 --- - 3 20% Q-38
Duplicate (5040681-DUP9) Prepared: 04/24/15 19:55 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0742-01)
EPA 8000C

% Solids 76.0 --- 1.00 % by Weight 1 - 75.6 - - 0.5 20% Q-38
Duplicate (5040681-DUPA) Prepared: 04/24/15 19:55 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5SD0751-01)
EPA 8000C

% Solids 90.7 - 1.00 % by Weight 1 - 89.2 - - 2 20% Q-38
Duplicate (5040681-DUPB) Prepared: 04/24/15 19:55 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0753-01)
EPA 8000C

% Solids 87.3 --- 1.00 % by Weight 1 --- 88.0 --- - 0.8  20% Q-38
Duplicate (5040681-DUPC) Prepared: 04/24/15 19:55 Analyzed: 04/27/15 09:44
QC Source Sample: Other (A5D0758-01)
EPA 8000C

% Solids 73.6 --- 1.00 % by Weight 1 - 74.1 --- - 0.7  20% Q-38
Batch 5040757 - Total Solids (Dry Weight) Soil
Duplicate (5040757-DUP1) Prepared: 04/28/15 11:24 Analyzed: 04/29/15 08:58
QC Source Sample: Other (ASD0481-27)
EPA 8000C

% Solids 92.3 --- 1.00 % by Weight 1 - 92.3 --- --- 0 20%
Duplicate (5040757-DUP2) Prepared: 04/28/15 11:24 Analyzed: 04/29/15 08:58
QC Source Sample: Other (A5SD0713-01)
EPA 8000C

Apex Laboratories The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.
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QUALITY CONTROL (QC) SAMPLE RESULTS

Pe