Analytical Resources, Incorporated
Analytical Chemists and Consultants

04 January 2019

Karen Mixon
AECOM
1111 Third Avenue, Suite 1600

Seattle, WA 98101

RE: Portland Harbor Pre-Remedial Design

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced
above.

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific
Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical
peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

Associated Work Order(s) Associated SDG ID(s)
18L0044 N/A

A I I I a n d a Digitally signed by Amanda Volgardsen

DN: c=US, st=Washington, I=Tukwila, o=Analytical
Resources, Inc., ou=Project Manager, cn=Amanda

VO I g d rd § Oy = -

I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited
laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the
accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
his/her designee, as verified by the following signature.

Analytical Resources, Inc. 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 it~

7 entirety.
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Cert# 100006 Accreditation # 66169

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Chain of Custody Record & Laboratory Analysis Request

ARI ‘ssignec_:l Number: Turn-around Requested: Date: Analytical Resources, Incorporated
_ j ?:7( O} A i 12/03/2018 0 Analytical Chemists and Consultants
ient C : i i i I
/;Rél cc(gﬁ/]n ompany Phone T —— Page: ][ of [ 0 4611 South 13?-?&‘-?08\}\;8:];68 ;lgg

ila,
Client Contact: No.of Cooler 206-695-6200 206-695-6201 (fax
Amy Dahl/Chelsey Cook Coolers: l Temps: = =<, (/7 '
Client Project Name: ! ) ) ‘ Analysis Requested Notes/Comments
Portland Harbor Pre-Remedial Design Investgation and Baseline Sampling
Client Project # Samplers. A
ST 60566335 | P ED and BW S
a
Sample ID Date Time Matrix No. Containers E—-_) _‘
PDI-WS-T02-1811 11/30/18[15:06 |W 2 v
PDI-WS-T06-1811 11/30/18(16:26 |W 2 v
PDI-WS-T04-1811 12/0118]13:10 W 2 v
CommentslSpecial Instructions - Relinquished by, Received by: Relinquished by: Rey n’ze’esi by: ) i,—-‘-u~
(Signature) @ (Signature) (Signature) (Si E%Mm LL r/li-{rw
Printed Nare” Printed Name: Printed Name: Printed Narhe: —_— N
o - I s N
REBELA “ToeTsEUO Ted ey sdepnong H1
Company: Company: F{A \C Company: Company:! tﬂf (\
AE (ot~ £ Lt
Date & Time: Date & Time: _.D Date & Time: Date & Time: (_
12/3/10% 1500 12/2 /21> ISO -4 =1%  (Z2S0

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between ARI and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.

Page 2 of 13 1810044 ARISample FINAL 04 Jan 2019 1258



12/6/2018 Mail - amanda.volgardsen@arilabs.com

RE: 18L0044 Portland Harbor Sample Acknowledgment

Dahl, Amy

Wed 12/5/2018 6:53 PM

To:Amanda Volgardsen <amanda.volgardsen@arilabs.com>;

Cc:Cook, Chelsey <Chelsey.Cook@aecom.com>; Mixon, Karen <karen.mixon@aecom.com>;

@ 3 attachments (1 MB)
18L0044_coc.pdf; 18L0044 _crfpdf; 18L0044_info.pdf;

Hi Amanda, | just noticed something from a different COC, please change the following sample ID and mark on COC “per

AECOM”:

18L0044-03 "PDI-WS-T(04-1811" should be "PDI-WS-T(04-1812"

Thank you,

PRIVILEGED AND CONFIDENTIAL / JOINT DEFENSE COMMUNICATION / ATTORNEY CLIENT WORK PRODUCT

Amy Dahl, PhD

Chemist, Environment, Pacific Northwest
D +1-206-438-2261
amy.dahl@aecom.com

AECOM
1111 Third Avenue, Suite 1600

T +1-206-438-2700
aecom.com

From: Dahl, Amy

Sent: Wednesday, December 05, 2018 6:04 PM

To: 'Amanda Volgardsen'; Cook, Chelsey; Mixon, Karen
Subject: RE: 18L0044 Portland Harbor Sample Acknowledgment

Looks good, thanks Amanda!

Amy Dahl, PhD

Chemist, Environment, Pacific Northwest
D +1-206-438-2261
amy.dahl@aecom.com

AECOM
1111 Third Avenue, Suite 1600

https://outlook.office.com/owa/
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Chain of Custody Record & Laboratory Analysis Request

Il Aﬁl@s{ignesj Ntin:be;:_\ : . [Tum-around Requested: Date: 12/03/2018 Analytical Resources, Incorporated
b (O FAS

. ; 0 Analytical Chemists and Consultants
ARI Client Company: Phone: : i - : i
i Sy —— R of { a 4611 South 134th Place, Stite 100

Tukwila, WA 98168

Client Contact: No. of Cooler 3 206-695-6200 206-695-6201 (fax)
sy i
Amy Dahl/Chelsey Cook ok L Temps 2L
Client Project Name: ‘ ) ‘ ‘ Analysis Requested Notes/Comments
Portland Harbor Pre-Remedial Design Investgation and Baseline Sampling
Client Project #: Samplers:
60566335 ED and BW
Sample ID Date Time Matrix Mo. Containers

PDI-WS-T02-1811 11/30/18(15:06
PDI-WS-T06-1811 | \1/30/18|16:26
PDI-WS—TO4—181)/4?Q‘ 12/01/18|13:10

U M{Z{SN\

===
NN
< |« |« || PcP 8041

Commentstpecia| Instructions Relinquished by; Received by: Relinguished by: Regeived by: e
(Signature) @ (3)—3 (Signature) (Signature) (S&ﬁ{%}ﬂkm \JL’ i“/[ E{JL’J?_J

Printed Narre/ Printed Name: Printed Name: Printed Narfe: ) e
RerE At TopTsreUo /FCA C¥ Q f’@f} Nnmu {"'J( g WY
Company: Company: Company: Company:! )
AE(o Fed ex AL

Date & Time: Date & Time: Date & Time:

Glinse Boo | /s fme 15 o te  (350|

Limits of Liability: AR! will perform all requested services in accordance with appropriate methodology foliowing ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR/ and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
AECOM Project: Portland Harbor Pre-Remedial Design
1111 Third Avenue, Suite 1600 Project Number: 60566335 Reported:
Seattle WA, 98101 Project Manager: Karen Mixon 04-Jan-2019 12:58

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
PDI-WS-T02-1811 18L0044-01 Water 30-Nov-2018 15:06 04-Dec-2018 13:50
PDI-WS-T06-1811 18L0044-02 Water 30-Nov-2018 16:26 04-Dec-2018 13:50
PDI-WS-T04-1812 18L0044-03 Water 01-Dec-2018 13:10 04-Dec-2018 13:50
Analytical Resources, Inc. 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.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
AECOM Project: Portland Harbor Pre-Remedial Design
1111 Third Avenue, Suite 1600 Project Number: 60566335 Reported:
Seattle WA, 98101 Project Manager: Karen Mixon 04-Jan-2019 12:58

Work Order Case Narrative

Sample receipt

Samples as listed on the preceding page were received December 4, 2018 under ARI work order 18L0044. For details
regarding sample receipt, please refer to the Cooler Receipt Form.

Pentachlorophenol - EPA Method SW8041A

The samples were extracted and analyzed within the recommended holding times.
Initial and continuing calibrations were within method requirements.

The surrogate percent recoveries were within control limits.

The method blank was clean at the reporting limits.

The LCS percent recoveries were within control limits.

A matrix spike and matrix spike duplicate were prepared in conjunction with sample PDI-WS-T02-1811. The matrix
spike/matrix spike duplicate percent recoveries and RPD were within QC limits.

Analytical Resources, Inc. 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.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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’P Analytical Resources, Incorporated .
a Analytical Chemists and Consultants COOIGr Recelpt Form
ARI Client: QQ ( w . Project Name: PO(’H e h(/‘“f o™

;s

COC No(s): [ NA) Delivered byyFed-Ex UPS Courier Hand Delivered Other;
(Go1 ryient g =, ey
Assigned ARI Job Na: [ Q/“ 00 T’ Tracking NOZZEIJV‘I\ (z’)[ 7% AL O € NA
Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to coaler? (VE;S) NQ
Were custody papers included with the Coolar? .............coooeeiiiiiiii o YES NO
Were custody papers properly filled out (ink, signed, etc.) .........ooooooveeeeeeio @.) NO
Temperature of Cocler(s) (°C) (recommended 2.0-6.0 °C for chemistry) [
Time: PR O Lo
If cooler temperature is out of compliance fill out form 00070F Temp Gun ID#: \;)C/v‘(l g - {

‘o -
Cooler Accepted by: x(\’_ Kﬂ" Date: \_/2——- Lk_lrr‘) Time: | ?3(( 2

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ............ooovemimmmiiiio &5@ NO
What kind of packing material was used? ... Bubble Wrap, V@:étlbg Gel Packs Baggies Foam Block Paper Other: '
Was sufficient ice used (if appropriate)? .........ovoeeeee e R NA YES 5 NO
Were all bottles sealed in individual plastic Bags? ............oooovomie e YE§ @b’)
Did all bottles arrive in good canditian (UNBrOKEN)? ..o C‘LE_S/ NO
Were all bottle labels complete and Iegible? ... i m v st e sssnns @ NO
Did the number of containers listed on COC match with the number of containers received? ................ @ NO
Did all bottle labels and tags agree with custody papers? .......... @ NO
Were all bottles used correct for the requested analyses? ................. @ NO
Do any of the analyses (botlles) require preservation? (attach preservation sheet, excluding VOCs)... @ YES NO
Were all VOC vials free of air BUBDBIES? .....oooooiiiiiiie oo NA YES NO
Was sufficient amount of sample sent in @ach Botte? ......occoouvvviirior oo YES NO
Date VOC Trip Blank was made at ARL........oooiii oo
Was Sample Split by ARI : @ YES Date/Time: Equipment: Split by:

Samples Logged by: g(} gf Date: l-lﬁll-k R, lf/j Time: IHZ?J

** Notify Project Manager of discrepancies or concerns **

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Small Air Bubhles Pezbubbies CARGE AT Bubties Small 2 “sm”™ (<2 mm)
- ‘Z.:nrrn AT ® =4 mrm Peabubbles 3 *“pb” (2to <4 mm)
®
° . ! Gg.. e & e Large = “lg” (4 to <6 mm)
' Headspace = “hs” (> 6 mm)

0016F Cooler Receipt Form Revision 014
3/2110
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

AECOM

1111 Third Avenue, Suite 1600 Project Number: 60566335

Seattle WA, 98101 Project Manager: Karen Mixon

Project: Portland Harbor Pre-Remedial Design

Reported:
04-Jan-2019 12:58

PDI-WS-T02-1811
18L.0044-01 (Water)

Phenols

Method: EPA 8041A
Instrument: ECD8 Analyst: VTS

Sampled: 11/30/2018 15:06

Analyzed: 12/11/2018 20:56

Sample Preparation: Preparation Method: EPA 3510C SepF

Preparation Batch: BGL0131 Sample Size: 500 mL

Prepared: 06-Dec-2018 Final Volume: 5 mL

Detection  Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Pentachlorophenol 87-86-5 1 0.014 0.025 ND ug/L U
Surrogate: 2,4,6-Tribromophenol 10-181 % 84.5 %
Surrogate: 2,4,6-Tribromophenol [2C] 10-181 % 73.8 %

Analytical Resources, Inc.

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.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

AECOM
1111 Third Avenue, Suite 1600
Seattle WA, 98101

Project: Portland Harbor Pre-Remedial Design
Project Number: 60566335

Project Manager: Karen Mixon

Reported:
04-Jan-2019 12:58

Phenols

PDI-WS-T06-1811
181.0044-02 (Water)

Method: EPA 8041A
Instrument: ECD8 Analyst: yz

Sampled: 11/30/2018 16:26
Analyzed: 12/11/2018 21:13

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGL0131
Prepared: 06-Dec-2018

Sample Size: 500 mL
Final Volume: 5 mL

Detection  Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Pentachlorophenol 87-86-5 1 0.014 0.025 ND ug/L 18]
Surrogate: 2,4,6-Tribromophenol 10-181 % 85.9 %

Surrogate: 2,4,6-Tribromophenol [2C] 10-181 % 72.1 %

Analytical Resources, Inc.

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.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Analytical Report

AECOM
1111 Third Avenue, Suite 1600
Seattle WA, 98101

Project: Portland Harbor Pre-Remedial Design
Project Number: 60566335

Project Manager: Karen Mixon

Reported:
04-Jan-2019 12:58

Phenols

PDI-WS-T04-1812
181.0044-03 (Water)

Method: EPA 8041A
Instrument: ECD8 Analyst: yz

Sampled: 12/01/2018 13:10
Analyzed: 12/11/2018 21:31

Sample Preparation: Preparation Method: EPA 3510C SepF
Preparation Batch: BGL0131
Prepared: 06-Dec-2018

Sample Size: 500 mL
Final Volume: 5 mL

Detection  Reporting

Analyte CAS Number Dilution Limit Limit Result Units Notes
Pentachlorophenol 87-86-5 1 0.014 0.025 ND ug/L 18]
Surrogate: 2,4,6-Tribromophenol 10-181 % 85.2 %

Surrogate: 2,4,6-Tribromophenol [2C] 10-181 % 71.4 %

Analytical Resources, Inc.

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.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
AECOM Project: Portland Harbor Pre-Remedial Design
1111 Third Avenue, Suite 1600 Project Number: 60566335 Reported:
Seattle WA, 98101 Project Manager: Karen Mixon 04-Jan-2019 12:58

Phenols - Quality Control

Batch BGL0131 - EPA 3510C SepF
Instrument: ECD8 Analyst: yz

Detection  Reporting Spike Source %REC RPD
QC Sample/Analyte Result Limit Limit Units Level Result %REC Limits RPD Limit Notes
Blank (BGL0131-BLK1) Prepared: 06-Dec-2018 Analyzed: 11-Dec-2018 19:44
Pentachlorophenol ND 0.014 0.025 ug/L U
Surrogate: 2,4,6-Tribromophenol 0.214 ug/L 0.250 85.5 10-181
Surrogate: 2,4,6-Tribromophenol [2C] 0.180 ug/L 0.250 72.0 10-181

LCS (BGL0131-BS1)

Prepared: 06-Dec-2018 Analyzed: 11-Dec-2018 20:02

Pentachlorophenol 0.162 0.014 0.025 ug/L 0.250 65.0 36-159
Surrogate: 2,4,6-Tribromophenol 0.226 ug/L 0.250 90.3 10-181
Surrogate: 2,4,6-Tribromophenol [2C] 0.187 ug/L 0.250 74.6 10-181
Matrix Spike (BGL0131-MS1) Source: 18L.0044-01 Prepared: 06-Dec-2018 Analyzed: 11-Dec-2018 20:20
Pentachlorophenol 0.220 0.014 0.025 ug/L 0.250 ND 88.0 36-159
Surrogate: 2,4,6-Tribromophenol 0.233 ug/L 0.250 93.4 10-181
Surrogate: 2,4,6-Tribromophenol [2C] 0.194 ug/L 0.250 77.7 10-181

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Matrix Spike Dup (BGL0131-MSD1) Source: 18L.0044-01 Prepared: 06-Dec-2018 Analyzed: 11-Dec-2018 20:38
Pentachlorophenol 0.193 0.014 0.025 ug/L 0.250 ND 77.2 36-159 12.80 30
Surrogate: 2,4,6-Tribromophenol 0.215 ug/L 0.250 86.1 10-181

Surrogate: 2,4,6-Tribromophenol [2C] 0.184 ug/L 0.250 73.7 10-181

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc.

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.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated
Analytical Chemists and Consultants Analytical Report

AECOM Project: Portland Harbor Pre-Remedial Design
1111 Third Avenue, Suite 1600 Project Number: 60566335 Reported:
Seattle WA, 98101 Project Manager: Karen Mixon 04-Jan-2019 12:58

Certified Analyses included in this Report

Analyte Certifications

Code Description Number Expires

ADEC Alaska Dept of Environmental Conservation 17-015 02/07/2019
CALAP California Department of Public Health CAELAP 2748 06/30/2019
DoD-ELAP DoD-Environmental Laboratory Accreditation Program 66169 01/01/2021
NELAP ORELAP - Oregon Laboratory Accreditation Program WA100006-011 05/12/2019
WADOE WA Dept of Ecology C558 06/30/2019
WA-DW Ecology - Drinking Water C558 06/30/2019

Analytical Resources, Inc. 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.

4611 S. 134th Place, Suite 100 ¢ Tukwila, WA 98168 e Ph: (206) 695-6200 ¢ Fax: (206) 695-6202
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Analytical Resources, Incorporated

Analytical Chemists and Consultants Analytical Report
AECOM Project: Portland Harbor Pre-Remedial Design
1111 Third Avenue, Suite 1600 Project Number: 60566335 Reported:
Seattle WA, 98101 Project Manager: Karen Mixon 04-Jan-2019 12:58

Notes and Definitions

J Estimated concentration value detected below the reporting limit.

U This analyte is not detected above the reporting limit (RL) or if noted, not detected above the limit of detection (LOD).
DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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