
LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC     March 28, 2022
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on February 15,
2022. Attachment 1 is a summary of the samples that were reviewed for each analysis.

Fraction

LDC Project  #53482: 

SDG #

22B0007 Polynuclear Aromatic Hydrocarbons, Polychlorinated Biphenyls as
Congeners, Metals, Wet Chemestry

The data validation was performed under Stage 2B guidelines. The analyses were validated using the
following documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review
(November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review
(November 2020).

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update
IIA, August 1993; update II, September 1994; update IIB, January 1995; update III, December 1996;
update IIIA, April 1998; IIIB, November 2004; update IV, February 2007; update V, July 2014;
update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist
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14 pages-ADV Attachment 1

Stage 2B   EDD LDC# 53482 (Anchor Environmental - Seattle, WA / Port of Bellingham)

 LDC SDG#
DATE
REC'D

(3)
DATE
 DUE

PAHs
(8270E)

PCBs
(8082A)

(4)
Metals
(6010D)

TCLP
Metals
(6010D)

TCLP
Hg

(7470A)
TOC

(9060A)

Total
Solids

(2540G)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 22B0007 02/15/22 03/09/22 0 9 0 7 0 7 0 2 0 2 0 7 0 7

 Total T/CR 0 9 0 7 0 7 0 2 0 2 0 7 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.  V:\LOGIN\Anchor\Port of Bellingham\53482ST.wpd



LDC Report# 53482A2a 

Laboratory Data Consultants, lnc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of Bellingham 

March 24, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 2Β 

Analytical Resources, lnc., Tukwila, WA 

Sample Delivery Group (SDG): 22Β0007 

Laboratory Sample 
Sample ldentification ldentification Matrix 

HS-0BSC-0-2-220120 22Β0007-13 Sediment 
HS-08SC-0-2-220120DL 22B0007-13DL Sediment 
HS-0BSC-2-3-220120 22Β0007-14 Sediment 
FD-20220122 2280007-37 Sediment 
FD-20220122DL 2280007-37DL Sediment 
HS-07SC-0-2-220122 2280007-38 Sediment 
HS-07SC-2-3-220122 2280007-39 Sediment 
HS-09SC-0-2-220122 2280007-43 Sediment 
HS-09SC-2-3-220122 2280007-44 Sediment 
HS-09SC-0-2-220122MS 2280007-43MS Sediment 
HS-09SC-0-2-220122MSD 2280007-43MSD Sediment 
HS-07SC-0-2-220122DL 2280007-38DL Sediment 
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Collection 
Date 

01/20/22 
01/20/22 
01/20/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 



lntroduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (ΕΡΑ) 
SW 846 Method 8270Ε 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

ΝΑ (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

Α qualification summary table is provided at the end of this report ίf data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Performance Check 

lnstrument performance check was performed at the required frequency. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flag Α orP 

02/08/22 Fluoranthene 20.7 HS-08SC-0-2-220120 J (all detects) Α 

02/09/22 Fluoranthene 25.8 HS-08S C-0-2-220120DL J (all detects) Α 
HS-08SC-2-3-220120 
FD-20220122 
FD-20220122DL 
HS-07SC-0-2-220122 
HS-07SC-2-3-220122 
HS-07SC-0-2-220122DL 

02/11/22 Fluoranthene 39.7 HS-09SC-0-2-220122 J (all detects) Α 

Pyrene 29.2 HS-09SC-2-3-220122 J (all detects) 

ΑΙΙ of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found ίn the laboratory blanks. 

VI. Field Blanks 

Νο field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits. 

VΙΙΙ. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

ΙΧ. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

Χ. Field Duplicates 

Samples FD-20220122 and HS-0?SC-0-2-220122 and samples FD-20220122DL and 
HS-07SC-0-2-220122DL were identified as field duplicates. Νο results were detected in 
any of the samples with the following exceptions: 

Concentration (uα/Κα) 

RPD Difference 
Analvte FD-20220122 HS-07S C-0-2-220122 (Limits) (Limits) 

Naphthalene 592 620 5 (S50) -

2-Methylnaphthalene 144 163 12 (S50) -

Acenaphthylene 109 102 7 (S50) -

Acenaphthene 229 167 31 (S50) -

Fluorene 233 171 31 (S50) -

Phenanthrene 1460 719 68 (S50) -
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Concentration (ug/Kg) 

RPD Difference 
Analyte FD-20220122 HS-07S C-0-2-220122 (Limits) (Limits) 

Anthracene 408 266 42 (S50) -

Fluoranthene 2010 855 81 (S50) -

Pyrene 4100 2780 38 (S50) -

Benzo(a)anthracene 798 456 55 (S50) -

Chrysene 1330 978 31 (S50) -

Chlorobenzilate 1990 1500 28 (S50) -

Benzo(a)pyrene 905 690 27 (S50) -

lndeno(1,2,3-cd)pyrene 424 286 39 (S50) -

Dibenzo(a,h)anthracene 179 107 50 (S50) -

Benzo(g, h, i)perylene 464 308 40 (S50) -

Concentration (ua/Ka) 

RPD Difference 
Analyte FD-20220122DL HS-07SC-0-2-220122DL (Limits) (Limits) 

Naphthalene 519 557 7 (S50) -

2-Methylnaphthalene 117 136 - 19 (S199.8) 

Acenaphthylene 98.8 99.4 - 1 (S199.8) 

Acenaphthene 215 142 - 73 (S199.8) 

Fluorene 199 151 - 48 (S199.8) 

Phenanthrene 1170 626 61 (S50) -

Anthracene 353 246 - 107 (S199.8) 

Fluoranthene 1710 832 69 (S50) -

Pyrene 3060 2360 26 (S50) -

Benzo(a)anthracene 707 426 - 281 (S199.8) 
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Concentration (uα/Κα) 

RPD 
Analvte FD-20220122DL HS-07SC-0-2-220122DL (Limits) 

Chrysene 1060 832 24 (S50) 

Chlorobenzilate 1640 1290 24 (S50) 

Benzo(a)pyrene 816 601 30 (S50) 

lndeno(1,2,3-cd)pyrene 421 300 -

Dibenzo(a, h)anthracene 125 122 -

Benzo(g, h, i)perylene 451 329 -

ΧΙ. lnternal Standards 

ΑΙΙ internal standard areas and retention times were within QC limits. 

ΧΙΙ. Target Analyte Quantitation 

Difference 
(Limits) 

-

-

-

121 (S199.8) 

3 (S199.8) 

122 (S199.8) 

ΑΙΙ target analyte quantitations met validation criteria with the following exceptions: 

Sam~le 1 Analyte 1 Finding 

HS-08S C-0-2-220120 Phenanthrene Sample result exceeded 
Anthracene calibration range. 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzofluoranthenes, total 
Benzo(a)pyrene 

FD-20220122 Fluoranthene Sample result exceeded 
Pyrene calibration range. 

HS-0?SC-0-2-220122 Pyrene Sample result exceeded 
calibration range. 

Raw data were not reviewed for Stage 2Β validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 2Β validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2Β validation. 
6 

1 Criteria 

Reported result should be 
within calibration range. 

Reported result should be 
within calibration range. 

Reported result should be 
within calibration range. 
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1 Flag 

J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 
J (all detects) 

J (all detects) 
J (all detects) 

J (all detects) 

1 AorP 1 

Α 

Α 

Α 



1 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected in this SDG. 

ln the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sanη~le 1 
Analyte 

1 
Reason 

1 
Flag 

1 
Α orP 

HS-0βSC-0-2-220120 Phenanthrene Results exceeded calibration range. Not reportable -
Anthracene 
FI uoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzofluoranthenes, total 
Benzo(a)pyrene 

HS-08SC-0-2-220120DL ΑΙ I analytes except Results from undiluted analyses were Not reportable -
Phenanthrene more usable. 
Anthracene 
FI uoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzofluoranthenes, total 
Benzo(a)pyrene 

FD-20220122 Fluoranthene Results exceeded calίbration range. Not reportable -
Pyrene 

FD-20220122DL ΑΙΙ analytes except Results from undiluted analyses were Not reportable -
Fluoranthene more usable. 
Pyrene 

HS-0?SC-0-2-220122 Pyrene Results exceeded calibration range. Not reportable -

HS-07SC-0-2-220122DL ΑΙΙ analytes except Results from undiluted analyses were Not reportable -
Pyrene more usable. 

Due to continuing calibration %D, data were qualified as estimated in seven samples. 
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Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 2280007 

Sam~le 1 
Anal:ιte 1 Fla9 1 

Α orP 
1 

Reason 

HS-08S C-0-2-220120DL Fluoranthene J (all detects) Α Continuing calibration (%D) 
HS-0BSC-2-3-220120 
FD-20220122DL 
HS-0?SC-0-2-220122 
HS-0?SC-2-3-220122 

HS-09S C-0-2-220122 Fluoranthene J (all detects) Α Continuing calibration (%D) 
HS-09SC-2-3-220122 Pyrene J (all detects) 

HS-0BSC-0-2-220120 Phenanthrene Not reportable - Overall assessrnent of data 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzofluoranthenes, total 
Benzo(a)pyrene 

HS-08SC-0-2-220120DL ΑΙΙ analytes except Not reportable - Overall assessrnent of data 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo( a)anth racene 
Chrysene 
Benzofluoranthenes, total 
Benzo(a)pyrene 

FD-20220122 Fluoranthene Not reportable - Overall assessment of data 
Pyrene 

FD-20220122DL ΑΙΙ analytes except Not reportable - Overall assessrnent of data 
Fluoranthene 
Pyrene 

HS-0?SC-0-2-220122 Pyrene Not reportable - Overall assessrnent of data 

HS-07SC-0-2-220122DL ΑΙΙ analytes except Not reportable - Overall assessment of data 
Pyrene 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 2280007 

Νο Sample Data Qualified in this SDG 
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LDC #: 53482A2a 

SDG #: 2280007 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, lnc .• Tukwila, WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (ΕΡΑ SW-846 Method 8270Ε) 

Date: 07,ι(ι, ,/2.-,... 
Page:_1 of_l 

Reviewer: .SV(, 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted ίn attached 
validation findings worksheets. 

1 

ι 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ 

χ 

χι 

ΧΙΙ. 

ΧΙΙΙ. 

χιν. 

XV. 

Note: 

1 1 

2 ' 
3 ' 
4 Τ 

5 1 

6 
, 

7 t 

8 

9 

10 

11 

' 12 

13 

14 I 

1 YalidatiΩD Area 

Sample receiptΠechnical holdinΩ times 

GC/MS lnstrument performance check 

lnitial calibration/lCV 

Continuing calibration 

Laboratorv 8Ianks 

Field blanks 

Surrogate spikes 

Matri:x spike/Matrix spike duplicates 

Laboratorν control sarnples 

Field duplicates 

lnternal standards 

Target analyte quantitation 

Target analνte identification 

Systern perforrnance 

Overall assessment of data 

Α = Acceptable 
Ν = Not proνided/applicable 
SW = See worksheet 

ClientlD 

HS-OBSC-0-2-220120 

HS-OBSC-0-2-220120D L 

HS-OBSC-2-3-220120 

FD-20220122 

FD-20220122DL 

HS-07SC-0-2-220122 

HS-07SC-2-3-220122 

HS-OOSC-0-2-220122 

HS-OOSC-2-3-220122 

HS-09SC-0-2-220122MS 

HS-09SC-0-2-220122MSD 

φ Ρι-

Ι!>Ι<bοό ~Ζ- /Z.:>ik..J 

·}?, 

}), 

d- Ρ.>"' f;1) 1 g-ι./ - ~ ι,. 1(, ί. 

1 1 Commeots 

Α ' /+-
Α 

Α,Α R.Sp ~ Ζο ~ \{ΛJ f_ ?l>). 
,Q 

<:ιΑ\ 7.t> ~ 1<> Ιο 
, - " 
Α 
·~ 
Α 
Α 
Α ι.cs fn 
5νι\ }) = 4/4 t;/ι').... 
Α-

. 
S. }Dd 

r 

Ν 

Ν 

s~ 
ND = Νο compounds detected D = Duplicate S8=Source blank 
R = Rinsate ΤΒ = Trip blank OTHER: 
FB = Field blank ΕΒ = Equipment blank 

LablD Matrix Date 

22Β0007-13 Sedirnent 01/20/22 

22B0007-13DL Sediment 01/20/22 

2280007-14 Sediment 01/20/22 

2280007-37 Sediment 01/22/22 

p"V 22B0007-37DL Sediment 01/22/22 

22Β0007-38 Sediment 01/22/22 

2280007-39 Sediment 01/22/22 

22Β0007-43 Sedirnent 01/22/22 

22Β0007-44 Sedirnent 01/22/22 

22B0007-43MS Sediment 01/22/22 

22B0007-43MSD Sediment 01/22/22 

Pv 1,- ?8PL.- l- J-
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

Α. Phenol GG. Acenaphthene ΜΜΜ. Bis(2-Chloroisopropyl)ether SSSS. 2/3-Dimethyldibenzothiophene (4MDT) Υ1. 3,3'-Dimethylbenzidine 

Β. Bis (2-chloroethyl) ether ΗΗ. 2,4-Dinitrophenol ΝΝΝ. Aniline ΤΤΤΤ. 1-Methyldibenzothiophene (1MDT) Ζ1. o-Toluidine 

C. 2-Chlorophenol 11. 4-Nitrophenol 000. N-Nitrosodimethylamine υυυυ .. 2,3,4,6-Tetrachlorophenol Α2. BenzoU)fluoranthene 

D. 1,3-Dichlorobenzene JJ. Dibenzofuran ΡΡΡ. Benzoic Acίd WW. 1,2,4,5-Tetrachlorobenzene Β2. Benzofluoranthenes, total 

Ε. 1,4-Dichlorobenzene ΚΚ. 2,4-Dinitrotoluene QQQ. Benzyl alcohol WWWW .. 2-Picoline C2. trans-Decalin 

F. 1,2-Dichlorobenzene ιι. Diethylphthalate RRR. Pyridine ΧΧΧΧ. 3-Methylcholanthrene D2. cis-Decalin 

G. 2-Methylphenol ΜΜ. 4-Chlorophenyl-phenyl ether SSS. Benzidine ΥΥΥΥ. a,a-Dimethylphenethylamine Ε2. Dibenzo(a)anthracenes 

Η. 2,2'-Oxybis(1-chloropropane) ΝΝ. Fluorene ΤΤΤ. 1-Methylnaphthalene ΖΖΖΖ. Hexachloropropene F2. BenzoU)+(k)fluoranthene 

1. 4-Methylphenol 00. 4-Nitroaniline υυυ. Benzo(b )thiophene Α 1. N-Nitrosodiethylamine G2. Dibenzo(ah)+(ac)anthracene 

J. N-Nitroso-di-n-propylamine ΡΡ. 4,6-Dinitro-2-methylphenol ννν. Benzonaphtt1othiophene Β1. N-Nitrosodi-n-butylamine Η2. Bis(2-ethylhexyl)adipate 

Κ. Hexachloroethane QQ. N-Nitrosodiphenylamine WWW. Benzo(e)pyrene C 1. N-Nitrosomethylethylamine 12. 

L. Nitrobenzene RR. 4-Bromophenyl-phenylether ΧΧΧ. 2,6-Dimethylnaphthalene D1. N-Nitrosomorpholine J2. 

Μ. lsophorone SS. Hexachlorobenzene γγy_ 2,3,5-Trimethylnaphthalene Ε1. N-Nitrosopyrrolidine Κ2. 

Ν. 2-Nitrophenol ΤΤ. Pentachlorophenol ΖΖΖ. Perylene F1. Phenacetin L2. 

Ο. 2,4-Dimethylphenol UU. Phenanthrene ΑΜΑ. Dibenzothiophene G1. 2-Acetylaminofluorene Μ2. 

Ρ. Bis(2-chloroethoxy)methane W. Anthracene ΒΒΒΒ. Benzo(a)flιJoranthene Η1. Pronamide Ν2. 

Q. 2,4-Dichlorophenol WW. Carbazole CCCC. Benzo(b)fluorene 11 . Methyl methanesulfonate 02. 

R. 1,2,4-Trichlorobenzene ΧΧ. Di-n-butylphtha/ate DDDD. cis/trans-Decalin J 1. Ethyl methanesulfonate Ρ2. 

S. Naphthalene ΥΥ. Fluoranthene ΕΕΕΕ. Biphenyl Κ1. o,o',o"-Triethy/phosphorothioate 02. 

Τ. 4-Chloroaniline ΖΖ. Pyrene FFFF. Retene L 1. n-Phenylene diamine R2. 

U. Hexachlorobutadiene ΑΑΑ. Butylbenzylphthalate GGGG. C30-Hopane Μ1. 1,4-Naphthoquinone S2. 

V. 4-Chloro-3-methylphenol ΒΒΒ. 3,3'-Dichlorobenzidine ΗΗΗΗ. 1-Methylphenanthrene Ν 1. N-Nitro-o-toluidine Τ2. 

W. 2-Methylnaphthalene CCC. Benzo(a)anthracene 1111. 1,4-Dioxane 01. 1,3,5-Trinitrobenzene U2. 

Χ. Hexachlorocyclopentadiene DDD. Chrysene JJJJ. Acetophenone Ρ1. Pentachlorobenzene V2 .. 

Υ. 2,4,6-Trichlorophenol ΕΕΕ. Bis(2-ethy/hexy/)phthalate ΚΚΚΚ. Atrazine Q 1. 4-Aminobiphenyl W2 

Ζ. 2,4,5-Trichlorophenol FFF. Di-n-octylphthalate ιιιι. Benzaldehyde R 1. 2-Naphthylamine Χ2 .. 

Μ. 2-Chloronaphthalene GGG. Benzo(b)fluoranthene ΜΜΜΜ. Caprolactειm S1. Triphenylene Υ2. 

88. 2-Nitroaniline ΗΗΗ. Benzo(k)fluoranthene ΝΝΝΝ. 2,6-Dichlorophenol Τ1. Octachlorostyrene Ζ2. 

CC. Dimethylphthalate 111. Benzo(a)pyrene 0000. 1,2-Diphenylhydrazine U1. Famphur 

DD. Acenaphthylene JJJ. lndeno(1,2,3-cd)pyrene ΡΡΡΡ. 3-Methylphenol V1. 1,4-phenylenediamine 

ΕΕ. 2,6-Dinitrotoluene ΚΚΚ. Dibenz(a,h)anthracene QQQQ. 3&4-Methylphenol W1. Methapyrilene 

ι=ι= ~- . .. 1 1 1 Rι::,n.,.nf n h · RRRR 4-ϊ' ,_,,_ }(1 - ·~ ·-"" •< 

/"'Γ\Ι\ιtDΙ\.ΙΓ\1 C'\/1"'"\Λ ι--- ι:-• ···--' 



LDC#: ς?;ι ιf-i2. fr1/4.., VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270t:) 

Υ (Ν' ΝΙΑ Were percent differences (%D) ~20 % and., relative response factό'rs (RRF) within the method criteria? 

Finding %D Finding RRF 

Page:_1 of_J__ 

Reviewer: JVG 

# Date Standard 1D Compound (Limit: <20.0%) (Limit) Associated Samples Qualifications 

σ1,,-/4~/41-r NT1D~-t.o2.o}( DJ; 'f i "Ζο.7 1 , fνfbl- (P.f+) ,J'/ιι1Ι/Ά -- , 

67./oq /-21,, ΝΤ ι οι2-- 0"2..0fiJ67- Yi '2ς-, & '2 -7 12 - ( Ρ-ι-+ ) 
, . ' / 

D~/4 h2- Νϊιο 22.. 02 ,, 02 Ίt 3'1. 7 g. q 11> ιι f.lf'βy (j ~f) 

zz 21~ 2 ' .li ' -r: V 

Note: * Ave RRF failed method criteria but within validation criteria 

CONCAL.wpd 
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LDC#: 53482A2a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (ΕΡΑ SW 846 Method 8270Ε) 

Concentration (ug/Kg) 
RPD 

Compound 4 6 (s:50%) 

s 592 620 5 

νν 144 163 12 

DD 109 102 7 

GG 229 167 31 

ΝΝ 233 171 31 

υυ 1460 719 68 

νν 408 266 42 

ΥΥ 2010 855 81 

ΖΖ 4100 2780 38 

CCC 798 456 55 

DDD 1330 978 31 

Β2 1990 1500 28 

111 905 690 27 

JJJ 424 286 39 

κκκ 179 107 50 

ιιι 464 308 40 

Concentration (ug/Kg) 
RPD 

Cnmnoιιnd 5 12 1<50%} 

s 519 557 7 

νν 117 136 

DD 98.8 99.4 

GG 215 142 

ΝΝ 199 151 

υυ 1170 626 61 

νν 353 246 

ΥΥ 1710 832 69 

ΖΖ 3060 2360 26 

CCC 707 426 

DDD 1060 832 24 

Β2 1640 1290 24 

111 816 601 30 

JJJ 421 300 

κκκ 125 122 

ιιι 451 329 

V:\Josephine\FIELD DUPLICATES\53482A2a anchor port of bellingham diff.wpd 

Difference 
(ug/Κg) 

Difference 
Ιιιn/Κn\ 

19 

1 

73 

48 

107 

281 

121 

3 

122 

Page:_ 1_of_ 1_ 
Reviewer: JVG 

Limits 
(±2XRL) 

Limits 
Ι+?Υgι \ 

:ο:;199.8 

:ο:;199.8 

:ο:;199.8 

:ο:;199.8 

s199.8 

s199.8 

s199.8 

s199.8 

s199.8 



LDC #: ,S1 t\-~2- frU._ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported RLs 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 827of) 

Ρ ase see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α11 • 

Page: _i_ot_l 
Reviewer: JVG 

Υ Ν/Α Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Υ Ν/Α Were compound quantitation and RLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ΙD Compound Finding Qualifications 

1 v1 ΙΛ νν i'I "Ζ l., cα, _ /J!)D τ C;t.l γ~~ J~ Α-. ' . f , .... 
1¼. j.. J::C . 

4 '/'/ 'Ζ-1.. 
1 

fn 77-, V V 

Comments: See samQle calculation verification worksheet for recalculations 

COMQUA id.wpd 



LDC#: s-~ji,-r,-Uv 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270'1 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "Ν". Not applicabie questions are identified as 11 Ν/Α". 

Page: _) of__) 
Reviewer: JVG 

available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 
YJJtJ Ν/Α Was the overall quality and usability of the data acceptable? 

# Date Samρle 1D Comρound Finding Qualifications 

' UιJ. ν'J Υ'Ι lt.. u;c,,_ '>-vd Υ~ο ΝΙ<.. 
ι 

, . ~ 

VDt>. !>Ζ .JTI . 
' 

~ Αη .e ?(ιιqά:, Ν)~ cf ,) . 

f Ύi Z.z_ > C,4 ΥΑ.?-ς_ Ju-. -
ζ Μ·, e ?tι.t.-~ ~h(Nt,,, cJι') 

ι 

(p 7. 't- 7~ r~n,, 
ο 

l~ Αη e~~ Zz,, d( J 

Comments: ---------------------------------------------------------



LDC Report# 53482A3b 

Laboratory Data Consultants, lnc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of 8ellingham 

March 24, 2022 

Polychlorinated 8iphenyls as Congeners 

Stage 28 

Analytical Resources, lnc., Tukwila, WA 

Sample Delivery Group {SDG): 2280007 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

HS-0BSC-0-2-220120 2280007-13 Sediment 01/20/22 
HS-0BSC-2-3-220120 2280007-14 Sediment 01/20/22 
FD-20220122 2280007-37 Sediment 01/22/22 
HS-07SC-0-2-220122 2280007-38 Sediment 01/22/22 
HS-07SC-2-3-220122 2280007-39 Sediment 01/22/22 
HS-09SC-0-2-220122 2280007-43 Sediment 01/22/22 
HS-09SC-2-3-220122 2280007-44 Sediment 01/22/22 
HS-09SC-0-2-220122MS 2280007-43MS Sediment 01/22/22 
HS-09SC-0-2-220122MSD 2280007-43MSD Sediment 01/22/22 
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lntroduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Congeners by Environmental Protection Agency 
(ΕΡΑ) SW 846 Method 8082Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte νvas analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

ΝΑ (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration and lnitial Calibration Verification 

lnitial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes. 

111. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

ν. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VΙΙΙ. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 
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ΙΧ. Field Duplicates 

Samples FD-20220122 and HS-0?SC-0-2-220122 were identified as field duplicates. Νο 
results were detected ίn any of the samples with the following exceptions: 

Concentration (ua/Ka) 

Analyte FD-20220122 HS-07S C-0-2-220122 

Aroclor-1254 1550 202 

Aroclor-1260 492 237 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

RPD Difference 
(Limits) (Limits) 

154 (S50) -

70 (S50) -

The analysis was conducted within all specifications of the method. Νο results were 
rejected ίn this SDG. 
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Port of 8ellingham 
Polychlorinated 8iphenyls as Congeners - Data Qualification Summary - SDG 
2280007 

Νο Sample Data Qualified in this SDG 

Port of 8ellingham 
Polychlorinated 8iphenyls as Congeners - Laboratory 81ank Data Qualification 
Summary - SDG 2280007 

Νο Sample Data Qualified in this SDG 
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LDC #: 53482A3b 
SDG #: 2280007 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2Β 

Laboratory: Analytical Resources. lnc .• Tukwila. WA 

METHOD: GC Polychlorinated Biphenyls (ΕΡΑ SW-846 Method 8082Α) 

Date: ό'Λ"' /,-;, 
Page:_J_of_l_ 

Reviewer: .Jy't., 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

χι. 

νιι 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

1 ~alidatiΩD Aι:ea 

Sample receipt/Technical holding times 

lnitial calibration/lCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Target analvte quantitation 

Taroet analvte identification 

t"\,·-~-ιι r,f ,.ι~~-

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-0βSC-0-2-220120 

HS-0βSC-2-3-220120 

FD-20220122 

HS-0?SC-0-2-220122 

HS-0?SC-2-3-220122 

HS-09SC-0-2-220122 

HS-09SC-2-3-220122 

HS-09SC-0-2-220122MS 

HS-09SC-0-2-220122MSD 

bKk6<k''?-~ 

Ρ 

b 

1 1 

.t\-ι ι~ 
-1\ / Λ. 

...ι 

~ι 
Ν 
Ι+ 
ϊ\ 
Λ 
ς)Λ\ .. 
Ν 

Ν 

Ι\ 

ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Bellingham\53482A3bW.wpd 

Comments 

J2..>t) C. 2ιΌ l_ -
4.Ρ ~ ~4 

ι.c.ςt_p 

J) :: ~/4 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

22Β0007-13 

22Β0007-14 

22Β0007-37 

22Β0007-38 

22Β0007-39 

22Β0007-43 

22Β0007-44 

22B0007-43MS 

22B0007-43MSD 

' V'J' ~ 'Ζο 1~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/20/22 

Sediment 01/20/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

1 



LDC#: 53482A3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPASW846 Method 8082) 

Concentration (ug/Kg} 
RPD 

Compound 3 4 (:s:50%) 

Aroclor 1254 1550 202 154 

Aroclor 1260 492 237 70 

V:\Josephine\FIELD DUPLICATES\53482A3b anchor port of bellingham diff.wpd 

Page:_ 1_of_ 1_ 
Reνiewer: JVG 

Difference Limits 
(ug/Kg) (±2XRL) 



LDC Report# 53482A4b 

Laboratory Data Consultants, lnc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of 8ellingham 

March 24, 2022 

Metals 

Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

Sample Delivery Group (SDG): 2280007 

Laboratory Sample 
Sample ldentification ldentification Matrix 

HS-0BSC-0-2-220120 2280007-13 Sediment 
HS-0BSC-2-3-220120 2280007-14 Sediment 
FD-20220122 2280007-37 Sediment 
HS-07SC-0-2-220122 2280007-38 Sediment 
HS-0?SC-2-3-220122 2280007-39 Sediment 
HS-09SC-0-2-220122 2280007-43 Sediment 
HS-09SC-2-3-220122 2280007-44 Sediment 
HS-COMP-A-220120(TCLP) 2280007-1 B(TCLP) Sediment 
HS-COMP-8-220121 (TCLP) 2280007-36(TCLP) Sediment 
HS-09SC-0-2-220122MS 2280007-43MS Sediment 
HS-09SC-0-2-220122DUP 2280007-43DUP Sediment 
HS-COMP-A-220120(TCLP)MS 2280007-1 B(TCLP)MS Sediment 
HS-COMP-A-220120(TCLP)DU Ρ 2280007-1 β(TCLP)DUP Sediment 

Collection 
Date 

01/20/22 
01/20/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 
01/22/22 
01/20/22 
01/21/22 
01/22/22 
01/22/22 
01/20/22 
01/20/22 

Samples appended with TCLP underwent Toxicity Characteristic Leaching Procedure 
(TCLP) extraction 

1 
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lntroduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for lnorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Barium, Cadmium, Chromium, Copper, Lead, Selenium, Silver, and Zinc by 
Environmental Protection Agency (ΕΡΑ) SW 846 Method 6010D 
Mercury by ΕΡΑ SW 846 Methods 7470Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

ΝΑ (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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1. Sample Receίpt and Technical Holding Tίmes 

ΑΙΙ samples were received ίπ good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnstrument Calibration 

lnitial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

111. ICP lnterference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. ΑΙΙ criteria were 
within QC limits. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. Νο contaminants were 
found ίπ the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank 1D Analvte Concentration Samples 

ΡΒ (prep blank) Barium 0.0491 mg/L HS-COMP-A-220120(TCLP) 
Mercury Ο. 000044 mg/L HS-COMP-B-220121 (TCLP) 

ICB/CCB Mercury 0.000043 mg/L HS-COMP-A-220120(TCLP) 
HS-COMP-B-220121 (TCLP) 

Data qualification by the laboratory blanks was based οπ the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5Χ blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analvte Concentration Concentration 

HS-COMP-A-220120(TCLP) Barium 0.0986 mg/L 0.0986U mg/L 
Mercury 0.000045 mg/L 0.0001 σου mg/L 

HS-COMP-B-220121 (TCLP) Barium 0.132 mg/L 0.132U mg/L 
Mercury 0.000044 mg/L 0.0001 σου mg/L 
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V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analνte RPD (Limits) 

HS-09SC-0-2-220122DUP Copper 32.3 (S30) 
(HS-0βSC-0-2-220120 
HS-0βSC-2-3-220120 

FD-20220122 
HS-0?SC-0-2-220122 
HS-0?SC-2-3-220122 
HS-09S C-0-2-220122 
HS-0θSC-2-3-220122) 

νιιι. Serial Dilution 

Serial dilution was not performed for this SDG. 

ΙΧ. Laboratory Control Samples 

Difference (Limits) Flaα AorP 

- J (all detects) Α 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Χ. Field Duplicates 

Samples FD-20220122 and HS-0?SC-0-2-220122 were identified as field duplicates. Νο 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

RPD Difference 
Analyte FD-20220122 HS-07S C-0-2-220122 (Limits) (Limits) 

Arsenic 14.1 11.5 - 2.6 (S45.2) 

Cadmium 1.45 1.36 - 0.09 (s;1.81) 

Copper 152 140 8 (S50) -
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Concentration (mα/Κα} 

Anatvte FD-20220122 1 HS-07S C-0-2-220122 

1 Zinc 
1 

262 
1 

220 

ΧΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

RPD Difference 
(Limits) (Limits) 

1 

17 (:s;SO) 

1 

-
1 

The analysis was conducted within all specifications of the method. Νο results were 
rejected in this SDG. 

Due to DUP RPD, data were qualified as estimated in seven samples. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 
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Port of 8ellingham 
Metals - Data Qualification Summary - SDG 2280007 

1 Sam~le 1 Analιte 1 Flag 1 AorP 1 Reason 1 

HS-08S C-0-2-220120 Copper J (all detects) Α Duplicate sample analysis 
HS-0BSC-2-3-220120 (RPD) 
FD-20220122 
HS-0?SC-0-2-220122 
HS-0?SC-2-3-220122 
HS-09SC-0-2-220122 
HS-09SC-2-3-220122 

Port of 8ellingham 
Metals - Laboratory 81ank Data Qualification Summary - SDG 2280007 

Modified Final 
Sample Analvte Concentration Α orP 

HS-COMP-A-220120(TCLP) Barium 0.0986U mg/L Α 

Mercury 0.0001 σου mg/L 

HS-COMP-B-220121 (TCLP) Barium 0.132U mg/L Α 
Mercury 0.0001 σου mg/L 
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LDC #: 53482A4b 

SDG #: 22Β0007 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2Β 

Laboratory: Analytical Resources. lnc .• Tukwila. WA 

METHOD: Metals (ΕΡΑ SW-846 Method 6010D/7470A) 

Date:. 
Page:--\.-of+ 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

1 

1. 

11. 

111. 

1v. 

ν. 

νι. 

ν11. 

ν111. 

ΙΧ. 

χ. 

χι. 

ΥΙΙ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1ι:: 

1 ~alidatioD Aι:ea 1 1 CommeDts 

Sample receipt/Technical holdίnQ times Α-1 Α 
lnstrument Calibration Α 
ΙCΡ lnterference Check Sample (ICS) Analysis Α 
Laboratory Blanks ~\λ; 
Field Blanks -ΊJ 

Matrix Spike/Matrix Spike Duplicates Η 
Duplicate sample analysis f\w 
Serial Dilution Λ! ,,--. 

Laboratory control samples h- L~~ 
~ 

Field Duplicates ~~ιΛJ ( r~\ \ \ 
Target Analyte Quantitation 

ΓΊ,,,..,.,.,.,11 • nf ne:ite:i 

Α = Acceptable 
Ν = Not provided/applicable 
S\Λ./ = See 'NOrksheet 

Client ID 

HS-0BSC-0-2-220120 

HS-0BSC-2-3-220120 

FD-20220122 

HS-0?SC-0-2-220122 

HS-0?SC-2-3-220122 

HS-09SC-0-2-220122 

HS-09SC-2-3-220122 

HS-COMP-A-220120(TCLP) 

HS-COMP-B-220121 (TCLP) 

HS-09SC-0-2-220122MS 

HS-09SC-0-2-220122DUP 

HS-COMP-A-220120(TCLP)MS 

HS-COMP-A-220120(TCLP)DUP 

Ν 

~ 

ND = Νο compounds detected 
R = Rinsate 
FB = Fie!d blank 

} ) 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

22Β0007-13 

22Β0007-14 

22Β0007-37 

22Β0007-38 

22Β0007-39 

22Β0007-43 

22Β0007-44 

22B0007-1 B(TCLP) 

22B0007-36(TCLP) 

22B0007-43MS 

22B0007-43DUP 

22B0007-1 B(TCLP)MS 

22B0007-1 B(TCLP)DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/20/22 

Sediment 01/20/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/20/22 

Sediment 01/21/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/20/22 

Sediment 01/20/22 

1 

Notes: _________________________________________ _ 
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LDC #: 53482A4b VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

AII elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 to 7 As,Cd,Cu,Zn 

8, 9 As,Ba,Cd,Cr, Pb,Se,Ag, Hg 

QC 

10, 11 As,Cd,Cu,Zn 

12, 13 As,Ba,Cd,Cr,Pb,Se,Ag, Hg 

Analysis Method 

ICP As, Ba, Cd, Cr, Cu Pb, Se, Ag, Zn 

ICP-MS 

CVAA Hg 

Page 1 of 1 

Reviewer:CR 



LDC #: 53482A4b VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (ΕΡΑ SW 846 Methods 6010/6020/7000) 

Soi\ preparation factor applied (if applicab\e): 

Sample Concentration, unless otherwise noted: mg/L Associated Samples: 81 9 

Sample ldentification 

Maximum 

Analyte ΡΒ (mg/L) ICB/CCB 
Action 

Level 
(mg/L) 8 9 

Ba 0.0491 0.2455 0.0986 0.132 

0.000045 / 0.000044 / 

Hg 0.000044 0.000043 0.00022 0.000100 0.000100 

Page 1 of 1 

Reviewer:CR 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is established at 

5Χ the highest ICB, CCB, or ΡΒ concentration. 



LDC #:53482A4b VALIDATION FINDINGS WORKSHEETS 

Laboratoι·Y.lli:!Qlicates 

METHOD: Trace Metals (ΕΡΑ SW 846 Methods 6010/6020/7000) 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) for 

samples >SX the reporting limits with the exceptions listed below. lf samples were <SX the reporting limits1 the difference was within 1Χ the 

reporting lirnit for water samples and within 2Χ the reporting limit for soil samples for all samples with the exceptions listed below. 

Difference Difference 

Duplicate 1D Matrix Analγte RPD RPD Limit (units) Limit Associated Samples Qualification Det/ND 

11 s Cu 32.3 30 1 to 7 J/UJ/A Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 53482Mb 

Method: Metals 

Analyte 

Arsenic 14.1 

Cadmium 1.45 

Copper 152 

Zinc 262 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) RPD 

3 4 (S 50) 

11.5 

1.36 

140 8 

220 17 

V:\Christina\Excel WS\Anchor - Bellingham\53482A4b 

Diff. 

2.6 

0.09 

Diff. 
Limits 

(S45.2) 

(Sl.81) 

Page 1 of 1 

Reviewer:CR 



LDC Report# 53482Α6 

Laboratory Data Consultants, lnc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of 8ellingham 

March 24, 2022 

Wet Chemistry 

Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

Sample Delivery Group (SDG): 2280007 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

HS-0BSC-0-2-220120 2280007-13 Sediment 01/20/22 
HS-0BSC-2-3-220120 2280007-14 Sediment 01/20/22 
FD-20220122 2280007-37 Sediment 01/22/22 
HS-07SC-0-2-220122 2280007-38 Sediment 01/22/22 
HS-0?SC-2-3-220122 2280007-39 Sediment 01/22/22 
HS-09SC-0-2-220122 2280007-43 Sediment 01/22/22 
HS-09SC-2-3-220122 2280007-44 Sediment 01/22/22 
HS-09SC-0-2-220122MS 2280007-43MS Sediment 01/22/22 
HS-09SC-0-2-220122DUP1 2280007-43DUP1 Sediment 01/22/22 
HS-09SC-0-2-220122DUP2 2280007-43DU Ρ2 Sediment 01/22/22 

1 
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lntroduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for lnorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 
Total Solids by Standard Method 2540G 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

ΝΑ (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration of each method were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. Νο contaminants were 
found in the laboratory blanks. 

ν. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VΙΙΙ. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

ΙΧ. Field Duplicates 

Samples FD-20220122 and HS-0?SC-0-2-220122 were identified as field duplicates. Νο 
results were detected in any of the samples with the following exceptions: 

3 
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Concentration (mg/Ka) 

Analyte FD-20220122 HS-07SC-0-2-220122 

Total solids 54.87 55.71 

Total organic carbon 1.88 1.53 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Overall Assessment of Data 

RPD Difference 
(Limits) (Limits) 

2 (:550) -

21 (:550) -

The analysis was conducted within all specifications of the methods. Νο results were 
rejected in this SDG. 

4 
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Port of 8ellingham 
Wet Chemistry - Data Qualification Summary - SDG 2280007 

Νο Sample Data Qualified in this SDG 

Port of 8ellingham 
Wet Chemistry - Laboratory 81ank Data Qualification Summary - SDG 2280007 

Νο Sample Data Qualified in this SDG 

5 
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LDC #: 53482Α6 

SDG #: 22Β0007 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α), Total Solids (SM2540G) 

Date: ~}, ι,/η 
Page:~,_-

Reviewer: ~ 
2nd Reviewer: ϊ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

1 

1. 

11 

111. 

ιν 

ν 

νι. 

ν11. 

ν111. 

~χ. 

χ. 

ΥΙ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11:;: 

1 Yalidation A[ea 

Sample receίpt/Technίcal holdίnq tίmes 

lnίtίal calίbratίon 

Calίbratίon verίfίcation 

Laboratorv Blanks 

Field blanks 

Matrίx Spike/Matrίx Spίke Duplίcates 

Duplίcate sample analvsis 

Laboratorv control samples 

Fίeld duplicates 

Tarς:ιet Analvte Quantίtatίon 

ΓΊ,,,,,..,,ιι ,...f ,,,~~~ 

Α = Acceptable 
Ν = Not provίded/applicable 
SW = See worksheet 

Client ID 

HS-0BSC-0-2-220120 

HS-0BSC-2-3-220120 

FD-20220122 

HS-0?SC-0-2-220122 

HS-0?SC-2-3-220122 

HS-09SC-0-2-220122 

HS-09SC-2-3-220122 

HS-09SC-0-2-220122MS 

HS-09SC-0-2-220122DUP \_ 

HS-09SC-0-2-220122~ \\λ. λ)ί,J 

Notes: 

1 1 

Λ ι -Δ 
., τ -ι r 

Δ_, 

Δ 
k 
ΛΙ 

Α 
Α -

Α f--L) 
l~vJ (r~ 
'-- J 

ΑΙ 

~) 

ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

~ 

L\ \ 
') 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

22Β0007-13 

22Β0007-14 

22Β0007-37 

22Β0007-38 

22Β0007-39 

22Β0007-43 

22Β0007-44 

22B0007-43MS 

22B0007-43DUP ~ 

22Β0007-43-ι:RΡ-~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/20/22 

Sediment 01/20/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sedίment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

Sediment 01/22/22 

1 

----------------------------------------------
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LDC #: 53482Α6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

AII e\ements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

AII TS, TOC 

QC 
8 TOC 

9 TOC, TS 

10 TS 

Page 1 of 1 

Reviewer:CR 



LDC #: 53482Α6 

Method: lnorganics 

Analyte 

Τ otal solids 54.87 

τοc 1.88 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

3 4 

55.71 

1.53 

V:\Christina\Excel WS\Anchor - Bellingham\53482A6 

RPD 
(S 50) 

2 

21 

Diff. 
Dίff. 

Lίmίts 

Page 1 of 1 

Reviewer:CR 



LDC#: 531-~2 EDD POPULATION COMPLETENESS WORΚSHEET 
Anchor 

The LDC job number listed above was entered by W \-\- . 

EDD Process Υ/Ν Initial Comments/ Action 

Ι. EDD Completeness 

la. - All methods present? ~ W-\-\ 
lb. - All samples present/match report? 'l w 
Ic. - All reported analytes present? "I \/\) \-\ 
Id. - 10% or 100% verification of EDD? "\ μ \ Ο Ζ 

ΙΙ. EDD Preparation/Entry 

Ila. - QC Level applied? '1 \Ν+-\ e? Α δ -teι -e_2B 
(ΕΡ AStage2B or ΕΡ AStage4) 

Πb. - Laboratory EMPC qualified results qualified Ν~ \Ν-\--\ 
(J with reason code 23)? 

ΠΙ. Reasonableness Checks 

llla. - Do all qualified ND results have ND qualifier ( e.g. UJ)? 'i Wt\ 
IIIb. - Do aJI qualified detect results have detect qualifier (e.g. J)? "i W-\-\ 
IIIc. - If reason codes are used, do all qualified results have reason "/ \Ν t-\ code field populated, and vice versa? 

llld. - Do blank concentrations in report match EDD, where data '{ \Ν \-\ was qualified due to blank? 

IIIe. - 1s the detect flag set to "Ν" for all "U" qualified blank 

"{ \f\!H-results? 

Illf. - Were there multiple results due to dilutions/reanalysis? lf so, 

"Ι /-f \Nt1 
were results qualified appropriately? 

Illg. -Are all results marked reportable 'Ύes" unless rejected for 

'i \Ν \--\ overall assessment in the data validation report? 

IIIh. -Are there any lab "R" qualified data? / Are the entry columns Νfτ \Nt\ blank for these results? 

Illi. -Are there any discrepancies between the data packet and the Ν \Ν EDD? 

Notes: *see discrepancy sheet 

EDD Populatoin Checklist-Anchor (word).docx 

Date:3- 2t 
Page:_1 of.l. 

2nd Reπer: 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

    April 22, 2022Anchor QEA, LLC

1201 Third Ave. Suite 2600 
Seattle, WA 98101

ATTN: Ms. Delaney Peterson 
dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on March 9, 2022.

Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project  #53706:

SDG # Fraction

22B0184 Polynuclear Aromatic Hydrocarbons, Polychlorinated Biphenyls, Metals, Total

Suspended Solids

The data validation was performed under Stage 2B guidelines. The analyses were validated using the following

documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review (November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (November

2020).

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August

1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;

IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink

crink@lab-data.com 

Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.  V:\LOGIN\Anchor\Port of Bellingham \53706ST.wpd

7 pages-ADV Attachment 1

Stage 2B   EDD LDC# 53706 (Anchor Environmental - Seattle, WA / Port of Bellingham)

 LDC SDG#
DATE
REC'D

(3)
DATE
 DUE

PAHs
(8270E)

PCBs
(8082A)

(4)
Metals
(6010D)

(4)Diss
Metals
(6010D)

TSS
(160.2)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 22B0184 03/09/22 03/30/22 3 0 3 0 3 0 3 0 3 0

 Total T/KK 3 0 3 0 3 0 3 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15



LDC Report# 53706A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Port of Bellingham 

April 21, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 2B 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22B0184 

Laboratory Sample 
Sample Identification Identification Matrix 

DRET-HS-COMP-A-220120 22B00184-01 Water 
DRET-HS-COMP-B-220121 22B00184-03 Water 
DRET-HS-COMP-A 1-220120 22B00184-05 Water 

1 
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Collection 
Date 

02/08/22 
02/08/22 
02/08/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

Instrument performance check was performed at the required frequency. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For analytes where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

Samples DRET-HS-COMP-A-220120 and DRET-HS-COMP-A1-220120 were identified 
as field duplicates. No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 2B validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2B validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

4 
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Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 2280184 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 2280184 

No Sample Data Qualified in this SDG 
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LDC#: 53706A2a 
SDG #: 2280184 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E) 

Date: Q4 tfo (1a,,, 
' Page:_\_of .J_ 

Reviewer:~ 
2nd Reviewer:__t_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

-1 

--2 

-· 3 

4 

5 

6 

7 

8 

a 

Notes: 

I ~alidatica Acea 

Sample receipt/Technical holdinQ times 

GC/MS Instrument performance check 

Initial calibration/lCV 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

Surrooate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Target analyte quantitation 

Taroet analvte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

DRET-HS-COMP-A-220120 

DRET-HS-COMP-B-220121 

DRET-HS-COMP-A 1-220120 

-- ~ 1<,, o ,114-- f']LJ<L 

I I Ccmmeats 

Dr-1 fJ 
A'\ 

A-1 A tt-~ 1) ~ 2-o·z yr fNS::- 76/~ 
I Orr 7{> Q ~ "l()'{, 

.f;,, 
·~ 
A 
IJ 
A Les f,J 

Uv t) ~ ( +- ~ 
I>< 

N 

N 

N 

b.. 
' 

ND= No compounds detected 
R = Rinsate 
FB = Field blank 

,..,. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22B00184-01 

22B00184-03 

22B00184-05 

SB=Source blank 
OTHER: 

Matrix Date 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

L:\Anchor\Port of Bellingham\53706A2aW.wpd 1 
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LDC Report# 53706A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

April 22, 2022 

Polychlorinated Biphenyls 

Stage 2B 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22B0184 

Laboratory Sample 
Sample Identification Identification Matrix 

DRET-HS-COMP-A-220120 22 BOO 184-01 Water 
DRET-HS-COMP-B-220121 22B00184-03 Water 
DRET-HS-COMP-A 1-220120 22B00184-05 Water 

1 
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Collection 
Date 

02/08/22 
02/08/22 
02/08/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

Samples DRET-HS-COMP-A-220120 and DRET-HS-COMP-A1-220120 were identified 
as field duplicates. No results were detected in any of the samples. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Port of Bellingham 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 2280184 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
2280184 

No Sample Data Qualified in this SDG 
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LDC #: 53706A3b 
SDG #: 2280184 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC Polychlorinated Biphenyls (EPA SW-846 Method 8082A) 

Date: ~4 Ii, /2--,,, 
Page:_\_of_l 

Reviewer: <JV'& 
2nd Reviewer: 't' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

¥11 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

-

I ~alidatioa Acea 

Sample receipt/Technical holding times 

Initial calibration/lCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /1 > 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

(),,-·-11 nf M,,.+,,. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

DRET ·HS-COMP-A-220120 

DRET-HS-COMP-B-220121 

DRET-HS-COMP-A 1-220120 

b Kfb O 'J ;ti- bi«-L 

I I 
h,_ I /1_ 

IL1 'A 
I A 

I 

A 
1-J 

A/fir 
I I 

N 
A 
1--!'7 

/ 

N 

N 

A 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Bellingham\53706A3bW.wpd 

Commeats 

,Z5 V 1:- ?:o l 
?01> f_- "2o 6 

L.CBrn 
I? ?-
, 

If~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22B00184-01 

22B00184-03 

22B00184-05 

\ uJ {_ -zo z 

SB=Source blank 
OTHER: 

Matrix Date 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

I 



LDC Report# 53706A4b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

April 21, 2022 

Metals 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 2280184 

Laboratory Sample 
Sample Identification Identification 

DRET-HS-COM P-A-220120 22800184-01 
DRET-HS-COMP-8-220121 22800184-03 
DRET-HS-COMP-A 1-220120 22800184-05 
DRET-HS-COM P-A-220120F 22800184-02 
DRET-HS-COMP-8-220121 F 22800184-04 
DRET-HS-COMP-A 1-220120F 22800184-06 
DRET-HS-COMP-8-220121 MS 22800184-03MS 
DRET-HS-COMP-8-220121 DUP 22800184-03DUP 
DRET-HS-COM P-A-220120FMS 22800184-02MS 
DRET-HS-COMP-A-220120FDUP 22800184-02DUP 

Samples appended with "F" were analyzed as dissolved 
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Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Collection 
Date 

02/08/22 
02/08/22 
02/08/22 
02/08/22 
02/08/22 
02/08/22 
02/08/22 
02/08/22 
02/08/22 
02/08/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Arsenic, Cadmium, Copper, and Zinc by Environmental Protection Agency (EPA) SW 
846 Method 601 OD 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Ill. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analvte Concentration Samples 

ICB/CCB Copper 0.0015 mg/L DRET-HS-COM P-A-220120 
DRET-HS-COMP-B-220121 
DRET-HS-COMP-A 1-220120 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analvte Concentration Concentration 

DRET-HS-COMP-B-220121 Copper 0.0267 mg/L 0.0300U mg/L 

V. Field Blanks 

No field blanks were identified in this SDG. 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Serial Dilution 

Serial dilution was not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples DRET-HS-COMP-A-220120 and DRET-HS-COMP-A1-220120 and samples 
DRET-HS-COMP-A-220120F and DRET-HS-COMP-A 1-220120F were identified as 
field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (mQ/L) 

Analvte DRET-HS-COMP-A-220120 DRET-HS-COMP-A 1-220120 

Copper 0.0334 0.0326 

Cadmium 0.0112 0.0116 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XII. Overall Assessment of Data 

RPO Difference 
(Limits) (Limits) 

- 0.0008 (~0.15) 

- 0.0004 (~0.1) 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to laboratory blank contamination, data were qualified as not detected in one 
sample. 
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Port of Bellingham 
Metals - Data Qualification Summary - SDG 2280184 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Metals - Laboratory Blank Data Qualification Summary - SDG 2280184 

Modified Final 
Sample Analvte Concentration 

DRET-HS-COMP-B-220121 Copper 0.0300U mg/L 
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LDC #: 53706A4b 
SDG #: 22B0184 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc .• Tukwila. WA 

METHOD: Metals (EPA SW-846 Method 6010D) 

Date: 4/15/22 
Page:_1_of_1_ 

Reviewer: KK 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

VII 

Note: 

llalidatica Acea I I 
Sample receipt/Technical holdino times A/A 

Instrument Calibration A 

ICP Interference Check Sample (ICS) Analysis A 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

Taroet Analvte Quantitation 

n, •-~-11 A nf n,,,+,,, 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

SW 

N 

A 

A 

N 

A LCS 

SW (1,3), (4,6)* 

N 

A 

*ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Samples appended with F were analyzed as d I d issove . 

Client ID 

1 DRET-HS-COMP-A-220120 

2 DRET-HS-COMP-B-220121 

3 DRET-HS-COMP-A 1-220120 

4 DRET-HS-COMP-A-220120F 

5 DRET-HS-COMP-B-220121 F 

6 DRET-HS-COMP-A 1-220120F 

7 DRET-HS-COMP-B-220121 MS 

8 DRET-HS-COMP-B-220121 DUP 

9 DRET-HS-COMP-A-220120FMS 

10 DRET-HS-COMP-A-220120FDUP 

11 

12 

13 

14 

15 

1~ 

Ccmmeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22B00184-01 

22B00184-03 

22B00184-05 

22B00184-02 

22B00184-04 

22B00184-06 

22B00184-03MS 

22B00184-03DUP 

22B00184-02MS 

22B00184-02DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

I 

Notes: _________________________________________ _ 
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LDC#: 53706A4b VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1-6 As,Cd,Cu,Zn 

QC 

7 As,Cd,Cu,Zn 

8 As,Cd,Cu,Zn 

9 As,Cd,Cu,Zn 

10 As, Cd, Cu, Zn 

Analysis Method 

rp ICP-MS 
CVAA 

IAs, Cd, Cu, Zn 

Page 1 of 3 

Reviewer: KK 



LDC#: 53706A4b VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/L Associated Samples: 1-3 

Sample Identification 

Maximum 
Action 

Analyte 
PB 

ICB/CCB 
(units) Level 

2 

(units) 

Cu 0.0015 0.0267 /0.0300 

Page 2 of 3 

Reviewer: KK 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is established at SX the 

highest ICB, CCB, or PB concentration. 



LDC #: 53706A4b 

Method: Metals 

Analyte 

Copper 

Cadmium 

Analyte 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/L) RPD 
Diff. 

1 3 (S 50) 

0.0334 0.0326 0.0008 

0.0112 0.0116 0.0004 

Concentration (mg/L) RPD 
Diff. 

(S 30) 

V:\DVR Worksheets\Anchor\Bellingham\53706\53706A4b.xlsx 

Diff. 
Limits 

(~0.15) 

(~0.1) 

Diff. 
Limits 

Qualifiers (Parents 
Only) 

Qualifiers (Parents 
Only) 

Page 3 of 3 

Reviewer: KK 



LDC Report# 53706A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

April 21, 2022 

Total Suspended Solids 

Stage 2B 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22B0184 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

DRET-HS-COMP-A-220120 22B00184-01 Water 02/08/22 
DRET-HS-COMP-B-220121 22B00184-03 Water 02/08/22 
DRET-HS-COMP-B1-220121 22800184-07 Water 02/08/22 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Suspended Solids by Environmental Protection Agency (EPA) Method 160.2 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples DRET-HS-COMP-8-220121 and DRET-HS-COMP-81-220121 were identified 
as field duplicates. No results were detected in any of the samples with the following 
exceptions: 
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Concentration (mg/L) 

Analyte DRET-HS-COMP-B-220121 I DRET-HS-COMP-B1-220121 

I Total suspended solids 
I 

10 

I 
10 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

RPD Difference 
(Limits) (Limits) 

I 
0 (s;50) 

I 
-

I 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Port of Bellingham 
Total Suspended Solids - Data Qualification Summary - SDG 2280184 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Total Suspended Solids - Laboratory Blank Data Qualification Summary - SDG 
2280184 

No Sample Data Qualified in this SDG 

5 
\\LDCFILESERVER\VALIDATION\LOGIN\ANCHOR\PORT OF BELLINGHAM\53706A6_AN3.DOC 



LDC #: 53706A6 
SDG #: 22B0184 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: (Analyte) TSS (EPA Method 160.2) 

Date: 4/15/22 
Page:_1_of_1_ 

Reviewer: KK 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1,:; 

I Yalidatica Acea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duolicates 

Target Analyte Quantitation 

('\.,,.,r..,lf nf r1 ... + ... 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

DRET-HS-COMP-A-220120 

DRET-HS-COMP-B-220121 

DRET-HS-COMP-B1-220121 

I I 
A/A 

A 
A 
A 

N 

N 

N 

A LCS 

SW (2,3) 

N 

/1 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22B00184-01 

22B00184-03 

22B00184-07 

SB=Source blank 
OTHER: 

Matrix Date 

Water 02/08/22 

Water 02/08/22 

Water 02/08/22 

I 

Notes: --------------------------------------------
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LDC #: 53706A6 

Method: lnorganics 

Analyte 

TSS 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/L) RPD 
(:S~ 

Diff. 
2 3 

10 10 0 
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Diff. 
Limits 

Qualifiers 
(Parents Only) 
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Reviewer: KK 



LDC#: 537 00 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by _llil_ft 

I. 

Ia. 

lb. 

II. 

Ila. 

EDD Process 

EDD Completeness 

- All methods present? 

- All samples present/match report? 

- All reported analytes present? 

EDD Preparation/Entry 

- QC Level applied? 

(EPAStage2B or EPAStage4) 

Ilb. - Laboratory EMPC qualified results qualified 

III. Reasonableness Checks 

Illa. - Do all qualified ND results have ND qualifier (e.g. UJ)? 

Illb. - Do all qualified detect results have detect qualifier (e.g. J)? 

Ille. - If reason codes are used, do all qualified results have reason 

code field populated, and vice versa? 

llld. - Do blank concentrations in report match EDD, where data 

was qualified due to blank? 

Ille. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

lllf. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

lllg. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

lllh. -Are there any lab "R" qualified data? / Are the entry columns 
blank for these results? 

llli. -Are there any discrepancies between the data packet and the 
EDD? 

Notes: *see discrepancy sheet 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC  May 12, 2022
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on February 14, 
2022. Attachment 1 is a summary of the samples that were reviewed for each analysis.

Revision:  PAH: Updated the MSD %R for phenanthrene
      PCB: Corrected Congeners to Aroclors

Fraction

LDC Project  #53481: 

SDG #

22A0533 Polynuclear Aromatic Hydrocarbons, Polychlorinated Biphenyls as
Congeners, Metals, Wet Chemestry

The data validation was performed under Stage 2B guidelines. The analyses were validated using the
following documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review
(November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review
(November 2020).

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update
IIA, August 1993; update II, September 1994; update IIB, January 1995; update III, December 1996;
update IIIA, April 1998; IIIB, November 2004; update IV, February 2007; update V, July 2014;
update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

V:\LOGIN\Anchor\Port of Bellingham\53481COV.wpd ADV
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC     March 28, 2022
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on February 14,
2022. Attachment 1 is a summary of the samples that were reviewed for each analysis.

Fraction

LDC Project  #53481: 

SDG #

22A0533 Polynuclear Aromatic Hydrocarbons, Polychlorinated Biphenyls as
Congeners, Metals, Wet Chemestry

The data validation was performed under Stage 2B guidelines. The analyses were validated using the
following documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review
(November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review
(November 2020).

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update
IIA, August 1993; update II, September 1994; update IIB, January 1995; update III, December 1996;
update IIIA, April 1998; IIIB, November 2004; update IV, February 2007; update V, July 2014;
update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist
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12 pages-ADV Attachment 1

Stage 2B   EDD LDC# 53481 (Anchor Environmental - Seattle, WA / Port of Bellingham)

 LDC SDG#
DATE
REC'D

(3)
DATE
 DUE

PAHs
(8270E)

PCBs
(8082A)

(4)
Metals
(6010D)

TOC
(9060A)

Total
Solids

(2540G)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 22A0533 02/14/22 03/08/22 0 21 0 17 0 17 0 17 0 17

 Total T/CR 0 21 0 17 0 17 0 17 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 89

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.  V:\LOGIN\Anchor\Port of Bellingham\53481ST.wpd



LDC Report# 53481A2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Port of Bellingham 

May 12, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22A0533 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-01SG-0-12-220118 22A0533-01 Sediment 
HS-01 SG-0-12-220118DL 22A0533-01 DL Sediment 
HS-01 SG-12-18-220118 22A0533-02 Sediment 
HS-01 SG-12-18-220118DL 22A0533-02DL Sediment 
HS-02SG-0-12-220118 22A0533-03 Sediment 
HS-02SG-12-17-220118 22A0533-04 Sediment 
HS-03SG-0-12-220118 22A0533-05 Sediment 
HS-03SG-0-12-220118DL 22A0533-05DL Sediment 
HS-03SG-12-17-220118 22A0533-06 Sediment 
HS-04SG-0-12-220119 22A0533-07 Sediment 
HS-04SG-12-16-220119 22A0533-08 Sediment 
HS-1005SG-0-12-220119 22A0533-09 Sediment 
HS-0SSG-0-12-220119 22A0533-10 Sediment 
HS-0SSG-12-16-220119 22A0533-11 Sediment 
HS-06SG-0-12-220119 22A0533-12 Sediment 
HS-06SG-0-12-220119DL 22A0533-12DL Sediment 
HS-06SG-12-17-220119 22A0533-13 Sediment 
HS-08SS-220118 22A0533-15 Sediment 
HS-1 0SS-220118 22A0533-17 Sediment 
HS-11 SS-220118 22A0533-18 Sediment 
HS-12SS-220119 22A0533-19 Sediment 
HS-01 SG-12-18-220118MS 22A0533-02MS Sediment 
HS-01SG-12-18-220118MSD 22A0533-02MSD Sediment 
HS-02SG-12-17-220118MS 22A0533-04MS Sediment 
HS-02SG-12-17-220118MSD 22A0533-04MSD Sediment 

1 
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Collection 
Date 

01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/18/22 
01/18/22 
01/18/22 
01/19/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

Instrument performance check was performed at the required frequency. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all analytes. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analvte %D Samples Flag A orP 

02/08/22 Fluoranthene 20.7 HS-01 SG-0-12-220118DL J (all detects) A 
HS-01 SG-12-18-220118 
HS-06SG-0-12-220119DL 
HS-1 0SS-220118 
HS-11 SS-220118 
HS-128S-220119 

02/09/22 Fluoranthene 25.8 HS-01SG-12-18-220118DL J (all detects) A 
HS-03SG-0-12-220118DL 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

HS-01 SG-12-18-22011 BMS/MSD Phenanthrene 354 (50-150) 781 (50-150) J (all detects) A 
(HS-01 SG-12-18-220118 Benzo(a)anthracene 233 (50-150) 570 (50-150) J (all detects) 
HS-01SG-12-18-220118DL) Chrysene 352 (50-150) 734 (50-150) J (all detects) 

Benzo(a)pyrene 173 (50-150) 587 (50-150) J (all detects) 
Fluorene - 152 (50-150) J (all detects) 
Anthracene - 322 (50-150) J (all detects) 
Benzofluoranthenes, total 171 (50-150) 459 (50-150) J (all detects) 
lndeno(1,2,3-cd)pyrene - 163 (50-150) J (all detects) 

Relative percent differences (RPO) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Analvte (Limits) Flaa AorP 

HS-01 SG-12-18-220118MS/MSD Phenanthrene 55.0 (::.35) J (all detects) A 
(HS-01SG-12-18-220118 Anthracene 57.9 (::.35) J (all detects) 
HS-01 SG-12-18-220118DL) Benzo(a)anthracene 48.7 (::.35) J (all detects) 

Chrysene 43.5 (::.35) J (all detects) 
Benzofluoranthenes, total 49.7 (::.35) J (all detects) 
Benzo(a)pyrene 60.4 (::.35) J (all detects) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

4 
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X. Field Duplicates 

Samples HS-1005SG-0-12-220119 and HS-05SG-0-12-220119 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

RPD Difference 
Analvte HS-1 00SSG-0-12-220119 HS-05S G-0-12-220119 (Limits) (Limits) 

Naphthalene 14.3 17.0 - 3 ($40) 

2-Methylnaphthalene 7.5 7.3 - 0 ($40) 

Acenaphthylene 16.7 17.1 - 0 ($40) 

Acenaphthene 18.0 12.3 - 6 ($40) 

Fluorene 26.4 30.6 - 4 ($50) 

Phenanthrene 233 164 35 ($50) -

Anthracene 68.8 79.4 - 11 ($40) 

Fluoranthene 373 340 9 (S50) -

Pyrene 354 343 3 ($50) -

Benzo(a)anthracene 122 204 50 ($50) -

Chrysene 215 330 42 ($50) -

Benzofluoranthenes, total 241 330 31 ($50) -

Benzo(a)pyrene 112 147 27 ($50) -

lndeno(1,2,3-cd)pyrene 45.6 54.4 - 9 ($50) 

Dibenzo(a,h)anthracene 17.9 19.7 - 2 ($50) 

Benzo(g, h, i)perylene 40.1 55.1 - 15 ($50) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
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I 

XII. Target Analyte Quantitation 

All target analyte quantitations met validation criteria with the following exceptions: 

Samele I Analite I Finding I 
HS-01SG-0-12-220118 Fluoranthene Sample result exceeded 
HS-01 SG-12-18-220118 Pyrene calibration range. 
HS-0SSG-0-12-220119 

HS-03SG-0-12-220118 Phenanthrene Sample result exceeded 
Fluoranthene calibration range. 
Pyrene 
Benzo(a)anthracene 
Chrysene 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

Criteria I Flag 

Reported result should be J (all detects) 
within calibration range. J (all detects) 

Reported result should be J (all detects) 
within calibration range. J (all detects) 

J (all detects) 
J (all detects) 
J (all detects) 

I AorP I 
A 

A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Analyte Reason Flaa AorP 

HS-01 SG-0-12-220118 Fluoranthene Results exceeded calibration range. Not reportable -
HS-01 SG-12-18-220118 Pyrene 
HS-0SSG-0-12-220119 

HS-01SG-0-12-220118DL All analytes except Results from undiluted analyses were Not reportable -
HS-01SG-12-18-220118DL Fluoranthene more usable. 
HS-06SG-0-12-220119DL Pyrene 

HS-03SG-0-12-220118 Phenanthrene Results exceeded calibration range. Not reportable -
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 

6 
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Sample Analyte Reason Flag A orP 

HS-03SG-0-12-220118DL All analytes except Results from undiluted analyses were Not reportable -
Phenanthrene more usable. 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 

Due to continuing calibration %D and MS/MSD %R and RPO, data were qualified as 
estimated in eight samples. 

7 
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I 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 22A0533 

Samele I Anallte I Flag I A orP I Reason 

HS-01 SG-0-12-22011 BDL Fluoranthene J (all detects) A Continuing calibration (%D) 
HS-06SG-0-12-220119DL 
HS-1 0SS-220118 
HS-11 SS-220118 
HS-128S-220119 
HS-01 SG-12-18-22011 BDL 
HS-03SG-0-12-220118DL 

HS-01SG-12-18-220118 Fluorene J (all detects) A Matrix spike/Matrix spike 
lndeno(1,2,3-cd)pyrene J (all detects) duplicate (%R) 

HS-01SG-12-18-220118 Phenanthrene J (all detects) A Matrix spike/Matrix spike 
Anthracene J (all detects) duplicate (%R)(RPD) 
Benzo( a )anthracene J (all detects) 
Chrysene J (all detects) 
Benzofluoranthenes, total J (all detects) 
Benzo(a)pyrene J (all detects) 

HS-01SG-0-12-220118 Fluoranthene Not reportable - Overall assessment of data 
HS-01 SG-12-18-220118 Pyrene 
HS-0SSG-0-12-220119 

HS-01SG-0-12-220118DL All analytes except Not reportable - Overall assessment of data 
HS-01 SG-12-18-22011 BDL Fluoranthene 
HS-06SG-0-12-220119DL Pyrene 

HS-03SG-0-12-220118 Phenanthrene Not reportable - Overall assessment of data 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 

HS-03SG-0-12-220118DL All analytes except Not reportable - Overall assessment of data 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 22A0533 

No Sample Data Qualified in this SDG 

8 
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LDC#: 53481A2a 
SDG #: 22A0533 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc., Tukwila, WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E) 

Date: 01 /lt,/,.,,. 
Page:_\_of ?-' 

Reviewer: ~ 
2nd Reviewer: Or:::::::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

1 

2 

3 ,. 

I llalidatiao Area 

Sample receipt/Technical holdinQ times 

GC/MS Instrument performance check 

Initial calibration/lCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix soike duplicates 

Laboratorv control samples 

Field duplicates 

Internal standards 

Tarc::iet analvte quantitation 

Target analyte identification 

Svstem performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-01SG-0-12-220118 

HS-01SG-0-12-220118DL 

HS-01SG-12-18-220118 

4 ,, ~ HS-01SG-12-18-220118DL 

5 HS-02SG-0-12-220118 

6 HS-02SG-12-17-220118 

7 HS-03SG-0-12-220118 

8 HS-03SG-0-12-220118DL 

9 HS-03SG-12-17-220118 

10 HS-04SG-0-12-220119 

11 HS-04SG-12-16-220119 

12 HS-1 00SSG-0-12-220119 f) 

13 HS-0SSG-0-12-220119 b 
14 HS-0SSG-12-16-220119 

I I Comments 

/Jn A 
i 

A,A 1\SP ~ 2.DI. tvJ t ~olo 
S:k) /4!) ~ -;2.() lo 

"' 
' 

S 1~, 
A ~Ip 

$~ J) ': 12/J~ 

A 
~ 

N 

N 

~ 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22A0533-01 

22A0533-01 DL 

22A0533-02 

22A0533-02DL 

22A0533-03 

22A0533-04 

22A0533-05 

22A0533-05DL 

22A0533-06 

22A0533-07 

22A0533-08 

22A0533-09 

22A0533-10 

22A0533-11 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 
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LDC#: 53481A2a 
SDG #: 22A0533 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E) 

Client ID Lab ID 

15 HS-06SG-0-12-220119 22A0533-12 

16 HS-06SG-0-12-220119DL 22A0533-12DL 

17 HS-06SG-12-17-220119 22A0533-13 

18 HS-08SS-220118 22A0533-15 

19 HS-1 0SS-220118 22A0533-17 

20 HS-11$S-220118 22A0533-18 

21 HS-12$S-220119 22A0533-19 

22 HS-01SG-12-18-220118MS 22A0533-02MS 

23 HS-01SG-12-18-220118MSD 22A0533-02MSD 

24 HS-02SG-12-17-220118MS 22A0533-04MS 

25 HS-02SG-12-17-220118MSD 22A0533-04MSD 

26 

27 

"ID 

Notes: 

- 1 ~kAo<,47_ P.>1--k 1. 
- ,.. ~ i~_t oo~> _ ~ 
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Reviewer: ~. 
2nd Reviewer: ~ 

Matrix Date 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A Phenol GG. Acenaphthene MMM. Bis(2-Chloroisopropyl)ether SSSS. 2/3-Dimethyldibenzothiophene (4MDT) Y1. 3,3'-Dimethylbenzidine 
-. 

B. Bis (2-chloroethyl) ether HH. 2,4-Dinitrophenol NNN.Aniline TTTT. 1-Methyldibenzothiophene {1MDT) 21. o-Toluidine 

C. 2-Chlorophenol II. 4-Nitrophenol 000. N-Nitrosodimethylamine UUUU .. 2,3,4,6-Tetrachlorophenol A2. Benzo(j)fluoranthene 

D. 1,3-Dichlorobenzene JJ. Dibenzofuran PPP. Benzoic Acid VVVV. 1,2,4,5-Tetrachlorobenzene B2. Benzofluoranthenes, total 

E. 1,4-Dichlorobenzene KK. 2,4-Dinitrotoluene QQQ. Benzyl alcohol VVWWW .. 2-Picoline C2. trans-Decalin 

F. 1,2-Dichlorobenzene LL. Diethylphthalate RRR. Pyridine XXXX. 3-Methylcholanthrene 02. cis-Decalin 

G. 2-Methylphenol MM. 4-Chlorophenyl-phenyl ether SSS. Benzidine YYYY. a,a-Dimethylphenethylamine E2. Dibenzo(a)anthfacenes 

H. 2,2'-Oxybis{1-chloropropane) NN. Fluorene TTT. 1-Methylnaphthalene ZZZZ. Hexachloropropene F2. Benzo(j)+(k)fluoranthene 

I. 4-Methylphenol 00. 4-Nitroaniline UUU.Benzo(b)thiophene A 1. N-Nitrosodiethylamine G2. Dibenzo(ah)+(ac)anthracene 

J. N-Nitroso-di-n-propylamine PP. 4,6-Dinitro-2-methylphenol VVV.Benzonaphthothiophene B 1. N-Nitrosodi-n-butylamine H2. Bis(2-ethythexyl)adipate 

K. Hexachloroethane QQ. N-Nitrosodiphenylamine WWW.Benzo(e)pyrene C1. N-Nitrosomethylethylamine 12. 

L. Nitrobenzene RR. 4-Bromophenyl-phenylether XXX. 2,6-Dimethylnaphthalene D1. N-Nitrosomorpholine J2. 

M. lsophorone SS. Hexachlorobenzene YYY. 2,3,5-Trimethylnaphthalene E1. N-Nitrosopyrrolidine K2. 

N. 2-Nitrophenol TT. Pentachlorophenol ll.Z. Perylene F1. Phenacetin L2. 

0. 2,4-Dimethylphenol UU. Phenanthrene AAM. Dibenzothiophene G1. 2-Acetylaminofluorene M2. 

P. Bis(2-chloroethoxy)methane W. Anthracene BBBB. Benzo(a)fluoranthene H1. Pronamide N2. 

Q. 2,4-Dichlorophenol WW. Carbazole CCCC. Benzo(b}fluorene 11. Methyl methanesulfonate 02. 

R. 1,2,4-Trichlorobenzene XX. Di-n-butylphthalate ODDO. cis/trans-Decalin J1. Ethyl methanesulfonate P2. 

S. Naphthalene YY. Fluoranthene EEEE. Biphenyl K1. o,o',o"-Triethylphosphorothioate Q2. 

T. 4-Chloroaniline ll.. Pyrene FFFF. Retene L 1. n-Phenylene diamine R2. 

U. Hexachlorobutadiene AAA. Butylbenzylphthalate GGGG. C30-Hopane M1. 1,4-Naphthoquinone S2. 

V. 4-Chloro-3-methylphenol BBB. 3,3'-Dichlorobenzidine HHHH. 1-Methylphenanthrene N1. N-Nitro-o-toluidine T2. 

W. 2-Methylnaphthalene CCC. Benzo(a)anthracene 1111. 1,4-Dioxane 01. 1,3,5-Trinitrobenzene U2. 

X. Hexachlorocyclopentadiene ODD. Chrysene JJJJ. Acetophenone P1. Pentachlorobenzene V2 .. 

Y. 2,4,6-Trichlorophenol EEE. Bis(2-ethylhexyl)phthalate KKKK Atrazine 01. 4-Aminobiphenyl W2 

Z. 2,4,5-Trichlorophenol FFF. Di-n-octylphthalate LLLL. Benzaldehyde R1. 2-Naphthylamine X2 .. 

AA. 2-Chloronaphthalene GGG. Benzo(b )fluoranthene MMMM. Caprolactam S1. Triphenylene Y2. 

BB. 2-Nitroaniline HHH. Benzo(k)fluoranthene NNNN. 2,6-Dichlorophenol T1. Octachlorostyrene 22. 

CC. Dimethylphthalate Ill. Benzo(a)pyrene 0000. 1,2-Diphenylhydrazine U1. Famphur 

DD. Acenaphthytene JJJ. lndeno(1,2,3-cd)pyrene PPPP. 3-Methylphenol V1. 1,4-phenylenediamine 

EE. 2,6-Dinitrotoluene KKK Dibenz(a,h)anthracene QQQQ. 3&4-Methylphenol W1. Methapyrilene 

FF 3- ' 
.. I I I i:lon.,.,../,. h nn<>rvl<>n,. ODDO ,4.-• )(1 -
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LDC#: S°"?.f8\ ~~ VALIDATION FINDINGS WORKSHEET 
ContinuinQ...kalibration 

METHOD: GC/MS BNA (EPA SW 846 Method 8270t) 
~ase see qua111Icauons oe1ow Tor au quesuons answerea '" . Nol: app11cao1e quesuons are iaemmea as ··N1A·. 

N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
Y1 NlN/A Were percent differences (%0) <20 % and relative response factors (RRF) within the method criteria? 

-
Finding %D Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit) Associated Samples 

'0'2-(o 8 /2 7,, NT1D22 ()'2,-()Soz 'It 'Zo,7 1.~ lf'o l1l' 11--tt J 

oz(t,~ /42- NT JO 2.1.- O"l---O'f {}';3.- ,t 

Note:* Ave RRF failed method criteria but within validation criteria 

CONCAL.wpd 

. 

25",g -4.g 

' . 

-
( 14t) 

.,., 

. 

Page:4ot_j_ 

Reviewer: JVG 

Qualifications 

~&:2. (t2-ft1 J /lAI/4 
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LDC #: i; ?4 g) P..ZA, VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC/MS BNA (EPA SW 846 Method 8270 ~) 

Page:_\ of__)_ 
Reviewer: JVG 

Please see qualifications below for all questions answered 11N11
• Not applicable questions are identified as "NIA". 

(y)N NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MSIMSD. Soil / Water 

- .......... 
- --- - ■- ■- ■ 41• ■-- -··-·J--- ---·, -- --···f""'•-- - ■ ---·· ···-~·-, .... 

Y{NJNIA Were the MSIMSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound . ¾R {Limits) ¾R {Limits\ RPO (Limits} Associated Samples Qualifications 

'22 h'b IAU ~s-il- (~-so) 18.I c S0-1£1) l ( ) ~~4 Ulrt) Jh-k/A 
I . 

CCC -z O '?> ( } 57o ( } ( } 

PPV ~52. ( ) -,34- ( ) ( ) 

:r rr. ,,~ ( y } t;g7 ( } ( } 

NN ( ) 152 ( ) ( } 

VY ( } ?~~ ( } ( ) 

~,z. 17/ c5~/~o > 4!?'f ( } ( ) 

JJ"J ( ) 1'=>3 ( v } ( ) . 
lA IA ( ) ( } 55". 0 ( 35' ) 
vv ( ) ( ) S7. tt ( ) 

CCC ( ) ( ) 4817 ( ) 

/)l}J} ( ) ( ) '-l~s < ) 

13-2. ( ) ( ) 4tl.7 ( ) 

rrr ( ) ( ) 60.,d, < 
,v } V / / . 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC#: 53481 A2.a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOA (EPA SW 846 Method 8270E) 

Concentration (ug/Kg) 
RPO 

Compound 12 13 (~50%) 

s 14.3 17.0 

w 7.5 7.3 

DD 16.7 17.1 

GG 18.0 12.3 

NN (' 26.4 30.6 

uu 233 164 35 

w 68.8 79.4 

yy 373 340 9 

zz 354 343 3 

CCC 122 204 50 

ODD 215 330 42 

B2 241 330 31 

Ill 112 147 27 

JJJ 45.6 54.4 

KKK 17.9 19.7 

LLL 40.1 55.1 

V:\Josephine\FIELD DUPLICATES\53481A2a anchor port of bellingham diff.wpd 

Page:_ 1_of_ 1_ 
Reviewer: JVG 

Difference Limits 
(ug/Kg) (±2XRL) 

3 s40 

0 :s:40 

0 :s:40 

6 s40 

4 

11 s40 

9 

2 

15 



LDC#: ~?_f~l fr~ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: GC/MS BNA (EPA SW 846 Method 8270E) 

Page: _\ of_l 
Reviewer: JVG 

Please see qualifications beiow for all questions answered "N11
• Not applicable questions are identified as "NIA". 

Y) N N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
N NIA Were compound quantitation and Rls adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

l ?:> IS" i>' zz ;,- ~ (~,R__,; J /4+1 / A-
' 

, I • I V 

7 Ul/1 1'1 1-z I I , Uc-. VP}) V .v 
I 

Comments: See_~amQle calculation verification worksheet for recalculations 
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LDC#: ~'?>'/SJ /+14_ 

METHOD: ·GC/MS BNA (EPA SW 846 Method 8270E} 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page:_\ of_j_ 

Reviewer: JVG 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 
(Z)N NIA Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Finding Qualifications 

' -; IS 11 z..z /' G-11A.(y-~ MR.. 
I I . -

~- +. l(p A-n .fXU£t "-bo v-e.,,,, JjJ , , 
J 

7 IA it Y'/ zz ca 1) t>D /' CrtA{ rt?..n~ 
I I . I ... 

g Prl) ~](~ "bo \rC, di/ ,v 
I 

Comments: _____________________________________________________________ _ 
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LDC Report# 53481A3b_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of Bellingham 

May 12, 2022 

Polychlorinated Biphenyls as Aroclors 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22A0533 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-01SG-0-12-220118 22A0533-01 Sediment 
HS-01SG-12-18-220118 22A0533-02 Sediment 
HS-02SG-0-12-220118 22A0533-03 Sediment 
HS-02SG-12-17-220118 22A0533-04 Sediment 
HS-03SG-0-12-220118 22A0533-05 Sediment 
HS-03SG-12-17-220118 22A0533-06 Sediment 
HS-04SG-0-12-220119 22A0533-07 Sediment 
HS-04SG-12-16-220119 22A0533-08 Sediment 
HS-1 00SSG-0-12-220119 22A0533-09 Sediment 
HS-0SSG-0-12-220119 22A0533-10 Sediment 
HS-0SSG-12-16-220119 22A0533-11 Sediment 
HS-06SG-0-12-220119 22A0533-12 Sediment 
HS-06SG-12-17-220119 22A0533-13 Sediment 
HS-08SS-220118 22A0533-15 Sediment 
HS-1 0SS-220118 22A0533-17 Sediment 
HS-11 SS-220118 22A0533-18 Sediment 
HS-12SS-220119 22A0533-19 Sediment 
HS-12SS-220119MS 22A0533-19MS Sediment 
HS-12SS-220119MSD 22A0533-19MSD Sediment 

1 
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Collection 
Date 

01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/18/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/19/22 
01/18/22 
01/18/22 
01/18/22 
01/19/22 
01/19/22 
01/19/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Aroclors by Environmental Protection Agency 
(EPA) SW 846 Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

3 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

Samples HS-06SG-0-12-220119 and HS-06SG-12-17-220119 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Analyte HS-06S G-0-12-220119 HS-0SSG-12-17-220119 

Aroclor-1254 18.0 22.1 

Aroclor-1260 24.3 18.7 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

RPD Difference 
(Limits) (Limits) 

- 4 (:540) 

- 6 (:540) 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

4 
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Port of Bellingham 
Polychlorinated Biphenyls as Aroclors - Data Qualification Summary - SDG 
22A0533 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Polychlorinated Biphenyls as Aroclors - Laboratory Blank Data Qualification 
Summary - SDG 22A0533 

No Sample Data Qualified in this SDG 

5 
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LDC#: 53481A3b 
SDG #: 22AO533 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

METHOD: GC Polychlorinated Biphenyls (EPA SW-846 Method 8082A) 

Date: ,,A11/42-
Page:_\_of r 

Reviewer: JVb 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

VII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I. llalidatioa Ama I I Commeats 

Sample receipt/Technical holding times A, 6 
Initial calibration/lCV A, Pr It.Sp ~ "2o~ lV\/~ 2ol. 

Continuing calibration ft. ~ !) ~ -Zo l'° 
Laboratory Blanks A 
Field blanks ~ 
Surroaate spikes /JS A/ It 
Matrix spike/Matrix spike duplicates A 
Laboratory control samples A L.c..s /j:> 

Field duplicates S:-tA\ l> ~ ~Ao 
Tarqet analyte quantitation 

Target analvte identification 

n,, ___ ,. nf ..i-•-

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID. 

HS-01SG-0-12-220118 

HS-01 SG-12-18-220118 

HS-02SG-0-12-220118 

HS-02SG-12-17-220118 

HS-03S G-0-12-220118 

HS-03SG-12-17-220118 

HS-04S G-0-12-220119 

HS-04SG-12-16-220119 

HS-1 00SSG-0-12-220119 

HS-0SSG-0-12-220119 

HS-OSSG-12-16-220119 

HS-06SG-0-12-220119 

HS-06SG-12-17-220119 

HS-08SS-220118 

HS-1 0SS-220118 

HS-11SS-220118 

HS-12SS-220119 

p 
D 

N 

N 

,A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

l:'Anchor\Port of Bellingham\53481A3bW.wpd 

D = Duplicate 
TB= Trip blank 
EB = Equipment blank 

Lab ID 

22A0533-01 

22A0533-02 

22A0533-03 

22A0533-04 

22A0533-05 

22A0533-06 

22A0533-07 

22A0533-08 

22A0533-09 

22A0533-10 

22A0533-11 

22A0533-12 

22A0533-13 

22A0533-15 

22A0533-17 

22A0533-18 

22A0533-19 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

I 



LDC#: 53481A3b 
SDG #: 22A0533 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC Polychlorinated Biphenyls (EPA SW-846 Method 8082A) 

Client ID Lab ID 

18 HS-12SS-220119MS 22A0533-19MS 

19 HS-12SS-220119MSD 22A0533-19MSD 

20 

21 

,,,, 
Notes: 

~ l<A 0~4-e,_ f!>lld.. 

L:\Anchor\Port of Bellingham\53481A3bW.wpd 

Matrix 

Date: O~ljc,/-z,.,_, 
. Page:2:,of .,.,. 
Reviewer:~ 

2nd Reviewer:_~--

Date 

Sediment 01/19/22 

Sediment 01/19/22 



LDC#: 53481 A3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC PCB (EPA SW 846 Method 8082) 

Concentration (ug/Kg) 
RPD 

Compound 12 13 (~50%) 

Aroclor 1254 18.0 22.1 

Aroclor 1260 24.3 18.7 

V:\Josephine\FIELD DUPLICATES\53481A3b anchor port of bellingham diff.wpd 

Difference 
(ug/Kg) 

4 

6 

Page:_1_of_1_ 
Reviewer: JVG 

Limits 
(±2XRL) 
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LDC Report# 53481A4b 

Laboratory Data Consultants, lnc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

March 24, 2022 

Metals 

Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

Sample Delivery Group (SDG): 22ΑΟ533 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

HS-01 SG-0-12-220118 22ΑΟ533-01 Sediment 01 /18/22 
HS-01 SG-12-18-220118 22ΑΟ533-02 Sediment 01/18/22 
HS-02SG-0-12-220118 22ΑΟ533-03 Sediment 01 /18/22 
HS-02SG-12-17-220118 22ΑΟ533-04 Sediment 01/18/22 
HS-03SG-0-12-220118 22ΑΟ533-05 Sediment 01/18/22 
HS-03SG-12-17-220118 22ΑΟ533-06 Sediment 01/18/22 
HS-04SG-0-12-220119 22ΑΟ533-07 Sediment 01/19/22 
HS-04SG-12-16-220119 22ΑΟ533-08 Sediment 01/19/22 
HS-1005SG-0-12-220119 22ΑΟ533-09 Sediment 01/19/22 
HS-05SG-0-12-220119 22ΑΟ533-10 Sediment 01/19/22 
HS-05SG-12-16-220119 22ΑΟ533-11 Sediment 01/19/22 
HS-0βSG-0-12-220119 22ΑΟ533-12 Sediment 01/19/22 
HS-0βSG-12-17-220119 22ΑΟ533-13 Sediment 01/19/22 
HS-08SS-220118 22ΑΟ533-15 Sediment 01/18/22 
HS-1 0SS-220118 22ΑΟ533-17 Sediment 01/18/22 
HS-11 SS-220118 22ΑΟ533-18 Sediment 01/18/22 
HS-12SS-220119 22ΑΟ533-19 Sediment 01/19/22 
HS-01SG-0-12-220118MS 22ΑΟ533-01 MS Sediment 01/18/22 
HS-01SG-0-12-220118DUP 22ΑΟ533-01 DUP Sediment 01/18/22 

1 
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lntroduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for lnorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Arsenic, Cadmium, Copper, and Zinc by Environmental Protection Agency (ΕΡΑ) SW 
846 Method 601 Ο D 

ΑΙΙ sample results were subjected to Stage 2Β data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

ΝΑ (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnstrument Calibration 

lnitial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

111. ICP lnteήerence Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. Α/1 criteria were 
within QC limits. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike 1D 
(Associated Samples) Analvte %R (Limits) Flag Α orP 

HS-01 SG-0-12-22011 BMS Zinc 26.5 (70-130) J (all detects) Α 
(ΑΙΙ samples in SDG 22ΑΟ533) 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analνte RPD (Limits) Difference (Limits) Flag Α orP 

HS-01 SG-0-12-220118D UP Copper 32.8 (:ς3Ο) - J (all detects) Α 
(ΑΙΙ samples in SDG 22ΑΟ533) Zinc 43.4 (:ς3Ο) - J (all detects) 
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VIII. Serial Dilution 

Serial dilution was not performed for this SDG. 

ΙΧ. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Χ. Field Duplicates 

Samples HS-1005SG-0-12-220119 and HS-05SG-0-12-220119 were identified as field 
duplicates. Νο results were detected in any of the samples with the following 
exceptions: 

Concentration (ιηα/Κα) 

Analvte HS-1 00SSG-0-12-220119 HS-05S G-0-12-220119 

Arsenic 4.99 2.57 

Cadmium 1.32 1.42 

Copper 44.9 31.1 

Zinc 65.2 67.9 

ΧΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

RPD Difference 
(Limits) (Limits) 

- 2.42 (::.55.8) 

- 0.1 (::.2.24) 

36 (::.50) -

4 (::.50) -

The analysis was conducted within all specifications of the method. Νο results were 
rejected in this SDG. 

Due to MS %R and DUP RPD, data were qualified as estimated in seventeen samples. 
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Port of Bellingham 
Metals - Data Qualification Summary - SDG 22ΑΟ533 

1 SamEle 1 Analιte 1 Flag 1 AorP 1 Reason 1 

HS-01 SG-0-12-220118 Zinc J (all detects) Α Matrix spike (%R) 
HS-01 SG-12-18-220118 
HS-02SG-0-12-220118 
HS-02SG-12-17-220118 
HS-03SG-0-12-220118 
HS-03SG-12-17-220118 
HS-04S G-0-12-220119 
HS-04SG-12-16-220119 
HS-1005SG-0-12-220119 
HS-05S G-0-12-220119 
HS-05SG-12-16-220119 
HS-0βSG-0-12-220119 
HS-0βSG-12-17-220119 

HS-0BSS-220118 
HS-10SS-220118 
HS-11 SS-220118 
HS-12SS-220119 

HS-01 SG-0-12-220118 Copper J (all detects) Α Duplicate sample analysis 
HS-01SG-12-18-220118 Zinc J (all detects) (RPD) 
HS-02SG-0-12-220118 
HS-02SG-12-17-220118 
HS-03S G-0-12-220118 
HS-03SG-12-17-220118 
HS-04SG-0-12-220119 
HS-04SG-12-16-220119 
HS-1005SG-0-12-220119 
HS-05SG-0-12-220119 
HS-05SG-12-16-220119 
HS-06S G-0-12-220119 
HS-0βSG-12-17-220119 

HS-0BSS-220118 
HS-1 0SS-220118 
HS-11 SS-220118 
HS-12SS-220119 

Port of Bellingham 
Metals - Laboratory Blank Data Qualification Summary - SDG 22ΑΟ533 

Νο Sample Data Qualified ίn this SDG 
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LDC #: 53481A4b 
SDG #: 22ΑΟ533 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. lnc., Tukwila, WA 

METHOD: Metals (ΕΡΑ SW-846 Method 6010D) 

Date: 3 }~fz_'2-
Page:..ί,_of2-. 

Reviewer: 0--
2nd Reviewer: l~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted ίn attached 
validation findings worksheets. 

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

ΥΙΙ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 ~alidation Αωa 1 1 

Sample receipt/Technical holdinQ times Α- ι-Α 
lnstrument Calibration Α 
ICP lnterference Check Sample (ICS) Analysis ι4:-
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Target Analyte Quantitation 

Γ\ν,-,.r,-,11 • nf n..,+.., 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-01SG-0-12-220118 

HS-01 SG-12-18-220118 

HS-02SG-0-12-220118 

HS-02SG-12-17-220118 

HS-03S G-0-12-220118 

HS-03SG-12-17-220118 

HS-04SG-0-12-220119 

HS-04SG-12-16-220119 

HS-1 00SSG-0-12-220119 

HS-0SSG-0-12-220119 

HS-0SSG-12-16-220119 

HS-0βSG-0-12-220119 

HS-0βSG-12-17-220119 

HS-08SS-220118 

HS-1 0SS-220118 

HS-11SS-220118 

HS-12SS-220119 

Α 
ι{ 

ς~/ 
'Sv/ 
Ν -
Α- LC), 

\_~ΛI (C( "ο) 
'- J / 

Ν 

~ 

ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Bellingham\53481A4bW.wpd 1 

Comments 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

22ΑΟ533-01 

22ΑΟ533-02 

22ΑΟ533-03 

22ΑΟ533-04 

22ΑΟ533-05 

22ΑΟ533-06 

22ΑΟ533-07 

22ΑΟ533-08 

22ΑΟ533-09 

22ΑΟ533-10 

22ΑΟ533-11 

22ΑΟ533-12 

22ΑΟ533-13 

22ΑΟ533-15 

22ΑΟ533-17 

22ΑΟ533-18 

22ΑΟ533-19 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

1 



LDC #: 53481 A4b 
SDG #: 22ΑΟ533 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

METHOD: Metals (ΕΡΑ SW-846 Method 6010D) 

Client ID LablD 

18 HS-01SG-0-12-220118MS 22ΑΟ533-01 MS 

19 HS-01SG-0-12-220118DUP 22ΑΟ533-01 DUP 

20 

21 

')') 

Notes: 

Matrix 

Date: )/ιώ-,Ί-
Ρage~ 

Reviewer:~ 
2nd Reviewer:~ 

Date 

Sediment 01/18/22 

Sediment 01/18/22 

------------------------------------------
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LDC #: 53481A4b VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

AII elements are applicable to each sample as noted below. 

Sample 1D Target Analyte List 
AII As,Cd,Cu,Zn 

Analysis Method 

IICP 
ICP-MS 
CVAA 

IAs, Cd, Cu, Ζη 

Page 1 of 1 

Reviewer:CR 



LDC #:53481A4b VALIDATION FINDINGS WORKSHEETS 

Matrix S_ρikes 

METHOD: Trace Metals (ΕΡΑ SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer:CR 

MS analysis was performed by the laboratory. AII MS percent recoveries (%R) were within the acceptable limits with the following exceptions: 

MSID Matrix Analyte MS%R %R Limit Associated Samples Qua lification Det/ND 

18 s Zn 26.5 70-130 AII J/R/A Det 

Comments: 



LDC #:53481A4b VALIDATION FINDINGS WORKSHEETS 

Laboratory__Qy_Qlicates 

METHOD: Trace Metals (ΕΡΑ SW 846 Methods 6010/6020/7000) 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) for 

samples >SX the reporting limits with the eχceptions listed below. Ιf samples were <SX the reporting limits1 the difference was within 1Χ the 

reporting limit for water samples and within 2Χ the reporting limit for soil samples for all samples with the eχceptions listed below. 

Difference Difference 

Duplicate ID Matrix Analyte RPD RPD Limit (units) Limit Associated Samples Qualification Det/ND 

19 s Cu 32.8 30 ΑΙΙ J/UJ/A Det 

Zn 43.4 30 AII J/UJ/A Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 53481Mb 

Method: Metals 

Analyte 

Arsenic 4.99 

Cadmium 1.32 

Copper 44.9 

Zinc 65.2 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

9 10 

2.57 

1.42 

31.1 

67.9 

V:\Christina\Excel WS\Anchor - Bellingham\Metals validation worksheets_Excel 

RPD 
(S 50) 

Diff. 

2.42 

0.1 

36 

4 

Diff. 
Limits 

(:555.8) 

(:52.24) 

Page 1 of 1 

Reviewer:CR 



LDC Report# 53481Α6 

Laboratory Data Consultants, lnc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

March 24, 2022 

Wet Chemistry 

Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

Sample Delivery Group (SDG): 22ΑΟ533 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

HS-01SG-0-12-220118 22ΑΟ533-01 Sediment 01/18/22 
HS-01SG-12-18-220118 22ΑΟ533-02 Sediment 01/18/22 
HS-02SG-0-12-220118 22ΑΟ533-03 Sediment 01/18/22 
HS-02SG-12-17-220118 22ΑΟ533-04 Sediment 01/18/22 
HS-03SG-0-12-220118 22ΑΟ533-05 Sediment 01/18/22 
HS-03SG-12-17-220118 22ΑΟ533-06 Sediment 01/18/22 
HS-04SG-0-12-220119 22ΑΟ533-07 Sediment 01 /19/22 
HS-04SG-12-16-220119 22ΑΟ533-08 Sediment 01/19/22 
HS-1005SG-0-12-220119 22ΑΟ533-09 Sediment 01/19/22 
HS-0SSG-0-12-220119 22ΑΟ533-10 Sediment 01/19/22 
HS-0SSG-12-16-220119 22ΑΟ533-11 Sediment 01/19/22 
HS-0βSG-0-12-220119 22ΑΟ533-12 Sediment 01/19/22 
HS-0βSG-12-17-220119 22ΑΟ533-13 Sediment 01/19/22 
HS-08SS-220118 22ΑΟ533-15 Sediment 01/18/22 
HS-1 0SS-220118 22ΑΟ533-17 Sediment 01/18/22 
HS-11 SS-220118 22ΑΟ533-18 Sediment 01/18/22 
HS-12SS-220119 22ΑΟ533-19 Sediment 01/19/22 
HS-01SG-0-12-220118MS 22ΑΟ533-Ο 1 MS Sediment 01/18/22 
HS-01SG-0-12-220118DUP1 22ΑΟ533-01 DUP1 Sediment 01/18/22 
HS-01SG-0-12-220118DUP2 22ΑΟ533-01 DUP2 Sediment 01/18/22 
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lntroduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for lnorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 
Total Solids by Standard Method 2540G 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

ΝΑ (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration of each method were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. Νο contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VΙΙΙ. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

ΙΧ. Field Duplicates 

Samples HS-1005SG-0-12-220119 and HS-0SSG-0-12-220119 were identified as field 
duplicates. Νο results were detected in any of the samples with the following 
exceptions: 

3 
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Concentration (mg/Kg) 

Analvte HS-1 00SSG-0-12-220119 HS-05S G-0-12-220119 

Total solids 44.95 42.97 

Total organic carbon 1.38 1.57 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Overall Assessment of Data 

RPD Difference 
(Limits) (Limits) 

5 (S50) -

13 (S50) -

The analysis was conducted within all specifications of the methods. Νο results were 
rejected in this SDG. 

4 
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Port of Bellingham 
Wet Chemistry - Data Qualification Summary - SDG 22ΑΟ533 

Νο Sample Data Qualified in this SDG 

Port of Bellingham 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22ΑΟ533 

Νο Sample Data Qualified in this SDG 
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LDC #:_=-53;:;_4;...a;.8_.;;..;1 Α'--'-6;;:;..__ __ _ 
SDG #:____;2=2:;;;....Α~Ο.;;;;....;53~3 __ _ 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α). Total Solids (SM2540G) 

Date;;/ fb(z_ 7--
Page:_L of-2-

Reviewer:~_ 
2nd Reviewer: _______ ~---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

1 

1. 

11 

111. 

ιν 

ν 

νι. 

νιι. 

ν111. 

ΙΧ. 

χ. 

ΥΙ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 ~alidatiaD Area 

Sample receipt/Technical holding times 

lnitial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Target Analyte Quantitation 

Γ\,,~r,.,/1 rιf ~,.,J,., 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-01 SG-0-12-220118 

HS-01SG-12-18-220118 

HS-02SG-0-12-220118 

HS-02SG-12-17-220118 

HS-03SG-0-12-220118 

HS-03SG-12-17-220118 

HS-04SG-0-12-220119 

HS-04SG-12-16-220119 

HS-1005SG-0-12-220119 

HS-0SSG-0-12-220119 

HS-0SSG-12-16-220119 

HS-06SG-0-12-220119 

HS-06SG-12-17-220119 

HS-08SS-220118 

HS-10SS-220118 

HS-11 SS-220118 

HS-12SS-220119 

L:\Anchor\Port of Bellingham\53481 A6W. wpd 

1 1 CammeDts 

Λ,Δ 
Α 
/4 
lt 
Ιι! 
-Α 
-Α ---

fr (_C_> ....... 

\~,) (~~ .Ιο, 
✓-

Ν 

h 
ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

1 

) 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

22ΑΟ533-01 

22ΑΟ533-02 

22ΑΟ533-03 

22ΑΟ533-04 

22ΑΟ533-05 

22ΑΟ533-06 

22ΑΟ533-07 

22ΑΟ533-08 

22ΑΟ533-09 

22ΑΟ533-10 

22ΑΟ533-11 

22ΑΟ533-12 

22ΑΟ533-13 

22ΑΟ533-15 

22ΑΟ533-17 

22ΑΟ533-18 

22ΑΟ533-19 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/19/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/19/22 

1 



LDC #: 53481 Α6 
SDG #: 22ΑΟ533 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, lnc., Tukwila, WA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α), Total Solids (SM2540G} 

Client ID LablD 

18 HS-01SG-0-12-220118MS 22ΑΟ533-01 MS 

19 HS-01SG-0-12-220118DUP / 22ΑΟ533-01 DUP \ 

20 Hs-01sG-o-12-220118T-RP· .nJJv 22ΑΟ533-01.::ι:R.Ρ Ov{)'l--

21 

22 

?~ 

Matrix 

Date:')/ (6(~L-
Page:~f "Z--

Reviewer:~ 
2nd Reviewer:~ 

Date 

Sediment 01/18/22 

Sediment 01/18/22 

Sediment 01/18/22 

Notes: ________________________________________ _ 

L:\Anchor\Port of Bellingham\53481 A6W. wpd 2 



LDC #: 53481Α6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

AII elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

AII TS, TOC 

QC 

18 TOC 

19 TOC, TS 

20 TS 

Page 1 of 1 

Reviewer:CR 



LDC #: 53481Α6 

Method: lnorganics 

Analyte 

Total solids 44.95 

TOC 1.38 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

9 10 

42.97 

1.57 

V:\Christina\Excel WS\Anchor - Bellingham\53481A6 

RPD 
(:S 50) 

5 

13 

Diff. 
Diff. 

Limits 

Page 1 of 1 

Reviewer:CR 



LDC#: 531-ΞΙ EDD POPULATION COMPLETENESS WORΚSHEET 

The LDC job number listed above was entered by \/\) t-±::. 

1. 

Ia. 

lb. 

Ic. 

11. 

lla. 

llb. 

111. 

Illa. 

lllb. 

lllc. 

llld. 

llle. 

IIIf. 

lllg. 

lllh. 

ΙΙΙί. 

Notes: 

EDD Process 

EDD Completeness 

- ΑΙΙ methods present? 

- ΑΙΙ samples present/match report? 

- ΑΙΙ reported analytes present? 

EDD Preparation/Entry 

- QC Level applied? 

(EPAStage2B or EPAStage4) 

- Laboratory EMPC qualified results qualified 

(J with reason code 23)? 

Reasonableness Checks 

- Do all qualified ND results have ND qualifier (e.g. UJ)? 

- Do all qualified detect results have detect qualifier (e.g. J)? 

- If reason codes are used, do all qualified results have reason 

code field populated, and vice versa? 

- Do blank concentrations ίη report match EDD, where data 

was qualified due to blank? 

- 1s the detect flag set to "Ν" for all "U" qualified blank 
results? 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportab\e ''Yes" unless rejected for 

overall assessment ίη the data validation report? 

-Are there any lab "R" qualified data? / Are the entry columns 
blank for these results? 

-Are there any discrepancies between the data packet and the 
EDD? 

*see discrepancy sheet 

EDD Populatoin Checklist-Anchor (word).docx 

Anchor 

Υ/Ν Initial Comments/Action 

Wt+ 

'( V\J μ 

'\, V'J\4-

"/ \f\J \-\-

~~ ~ \-\-

t--JA: W½ 

'( /\ V\Jtt 

'( W\+ 

}J'~ \ΝΉ 

~ ~ t-t 

Date:3-2 "8-2; 
Page:_l_of_l 

2nd Reviewer: 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC     May 27, 2022

1201 Third Ave. Suite 2600

Seattle, WA 98101

ATTN: Ms. Delaney Peterson

dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on April 1, 2022.

Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project  #53881:

SDG # Fraction

22C0093 Polynuclear Aromatic Hydrocarbons, Polychlorinated Biphenyls, Metals, Wet

Chemistry

The data validation was performed under Stage 2B guidelines. The analyses were validated using the following

documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review (November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (November

2020). 

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August

1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;

IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Kevin Kha

kkha@lab-data.com 

Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.  V:\LOGIN\Anchor\Port of Bellingham \53881ST.wpd

12 pages-ADV R1 (added wet chem) Attachment 1

Stage 2B   EDD LDC# 53881 (Anchor Environmental - Seattle, WA / Port of Bellingham)

 LDC SDG#
DATE
REC'D

(3)
DATE
 DUE

PAHs
(8270E)

PCBs
(8082A)

(4)
Metals
(6010D)

TOC
(9060A)

Total
Solids

(2540G)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 22C0093 04/01/22 04/22/22 0 2 0 1 0 1 0 1 0 1

 Total T/KK 0 2 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6



LDC Report# 53881A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

May 19, 2022 

Wet Chemistry 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22C0093 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

HS-09SS-220118 22C0093-01 Sediment 01/18/22 
HS-09SS-220118DUP 22C0093-01 DUP Sediment 01/18/22 
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\\LDCFILESERVER\VALIDATION\LOGIN\ANCHOR\PORT OF BELLINGHAM\53881A6_AN3.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
V:\LOGIN\ANCHOR\PORT OF BELLINGHAM\53881A6_AN3.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis 

HS-09SS-220118 Total organic carbon 79 days 14 days 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Flag 

J (all detects) 

A orP 

p 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

Duplicate (DU P) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
3 
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X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to technical holding time, data were qualified as estimated in one sample. 

4 
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Port of Bellingham 
Wet Chemistry - Data Qualification Summary - SDG 22C0093 

I Samele I Anall'.'.te I Flag I A orP I Reason I 
HS-095S-220118 Total organic carbon J (all detects) p Technical holding times 

Port of Bellingham 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C0093 

No Sample Data Qualified in this SDG 

5 
\\LDCFILESERVER\VALIDATION\LOGIN\ANCHOR\PORT OF BELLINGHAM\53881A6_AN3.DOC 



LDC#: 53881A6 
SDG #: 22C0093 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

METHOD: (Analyte) TOG (EPA SW-846 Method 9060A). Total Solids (SM2540G) 

Date:iJ.!!.Jz--2 
Page:_\_Of _j_ 

Reviewer: ,.\ M 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1i:; 

I ~alidatiaa Acea 

Sample receipt/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analvsis 

Laboratorv control samoles 

Field duolicates 

Taraet Analvte Quantitation 

f"'\,, ___ ,. ~, ..J-~-

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-09SS-220118 

HS-09SS-220118DUP 

Notes: 

I I 
A 1StJ 

A 
A 
A 
N 
N 
:A 
A 1 rs 
[\\ 
N 

(4 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Cammeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22C0093-01 

22C0093-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/18/22 

Sediment 01/18/22 

I 

---------------------------------------------

L:\Anchor\Port of Bellingham\53881A6W.wpd 1 



LDC#: 53881A6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 TOC,Total Solids 

QC: 

2 Total Solids 

Page 1 of 1 

Reviewer: Jada Morales 



LDC#: 53881A6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Holding Time 

All samples were properly preserved and within the requried holding time with the following exceptions. 

Method: 9060A 
Analyte: Total Organic Carbon 

Holding Time: 14 days 

Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Analysis Qualifier Det/ND 

1 1/18/2022 4/7/2022 79 J/R/P Det 

Page 1 of 1 

Reviewer: Jada Morales 



LDC Report# 53881A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of Bellingham 

May 19, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22C0093 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-09SS-220118 22C0093-01 Sediment 
HS-09SS-220118DL 22C0093-01 DL Sediment 
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Collection 
Date 

01/18/22 
01/18/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

Instrument performance check was performed at the required frequency. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flag A orP 

03/22/22 Fluoranthene 83.1 HS-09SS-220118 J (all detects) A 
Pyrene 38.9 J (all detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

Samples DRET-HS-COMP-A-220120 and DRET-HS-COMP-A 1-220120 were identified 
as field duplicates. No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Target Analyte Quantitation 

All target analyte quantitations met validation criteria with the following exceptions: 

I Samele I Anal~te I Finding I Criteria 

HS-09SS-220118 Fluoranthene Sample result exceeded Reported result should be 
Pyrene calibration range. within calibration range. 
Chrysene 

Raw data were not reviewed for Stage 2B validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 2B validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2B validation. 
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I Flag I AorP I 
J (all detects) A 
J (all detects) 
J (all detects) 



XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Samele I Analyte I Reason I Flag I A orP I 
HS-09SS-220118 Fluoranthene Results exceeded calibration range. Not reportable -

Pyrene 
Chrysene 

HS-09SS-220118DL All analytes except Results from undiluted analyses were Not reportable -
Fluoranthene more usable. 
Pyrene 
Chrysene 
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I 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 22C0093 

Samele I Anal:i'.te I Flag I A orP I Reason 

HS-0SSS-220118 Fluoranthene Not reportable - Overall assessment of data 
Pyrene 
Chrysene 

HS-09SS-220118DL All analytes except Not reportable - Overall assessment of data 
Fluoranthene 
Pyrene 
Chrysene 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 22C0093 

No Sample Data Qualified in this SDG 
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LDC#: 53881A2a 
SDG #: 22C0093 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E) 

Date: o'°/jC> (?-'Y' 
Page:_l_of_l 

Reviewer: % 
2nd Reviewer: ft!,. .. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

n 

Notes: 

I ~alidatioa Acea 

Sample receipt/Technical holdina times 

GC/MS Instrument performance check 

Initial calibration/lCV 

Continuina calibration 

Laboratory Blanks 

Field blanks 

Surroaate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Taraet analvte auantitation 

Taraet analvte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-09SS-220118 

HS-09SS-220118DL 

~f<CO 2-4o- f?>l~~ 

I I 
A-1A 

A 
A1A 

~) 

A 
~\ 
'i\ 
ti 
/J. ,~ 
A 
I 

_$\p<l 

N 

N 

SW 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Bellingham\53881A2aW.wpd 1 

Commeats 

\<SD~ ~~ 
2D 

\.,CJ 

L ~l 

fu 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22C0093-01 

22C0093-01 DL 

ll/\1' ► ~6Z 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/18/22 

Sediment 01/18/22 

I 



LDC#: ~"?n] /tu VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS BNA (EPA SW 846 Method 8270f) 

'■ 1• "' ...... -

Y(N;N/A 

# Date Standard ID Compound 

0"' /4 ·a/-z,,y NTJo 2-"vO °? Zr~ 'Ii r+-1 , I Zz__ -f-t1 

Note: * Ave RRF failed method criteria but within validation criteria 

CONCAL.wpd 

Finding %D Finding RRF 
(Limit: <20.0%) (Limit) 

8'3. \ 
?i,q 

I 

Associated Samples , (v~-+) 
v· y 

V 

Page:_J_of_j_ 

Reviewer: JVG 

Qua I ifications 

s /4-~I A-
1; 
' 



Loe#: '.(1~1 Au VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: GC/MS BNA (EPA SW 846 Method 8270~) 

P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

Page: _J_o~-J-
Reviewer: JVG 

N N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 

17
,.. N/A Were compound quantitation and Rls adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

' 'ii "[_ 2.. Ppv )' ~ r~y j /4-b /6 
' I ~ 

Comments: See samQle calculation verification worksheet for recalculations 

COMQUA id.wpd 



LDC#: ~,~/ ~'U.._ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270t} 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_Lof~ 
Reviewer: JVG 

available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 
Y )N N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Finding Qualifications 

' Yi zz }?V1J ?Ct:J ,.....~(}~ N1< IA 
' I I 0 

1 
2- An -,x (.,f_ ,::t ,.;.ho ~ d{) y 

I 

Comments:-------------------------------------------------------------

OVR.wpd 



LDC Report# 53881 A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

May 19, 2022 

Polychlorinated Biphenyls 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22C0093 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-09SS-220118 22C0093-01 Sediment 

1 
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Collection 
Date 

01/18/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0% for 
all analytes. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes with the following exceptions: 

Associated 
Date Standard Column Analvte %D Samples Flaa 

03/10/22 SKC0142-SCV1 2C Aroclo r-1260 20.8 HS-09SS-220118 J (all detects) 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all analytes. 

IV. Laboratory Blanks 

A orP 

A 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XI. Target Analyte Identification 

Raw data were not reviewed for Stage 2B validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0, data were qualified as estimated in one sample. 
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Port of Bellingham 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 22C0093 

I Samele I Analite I Flag I A orP I Reason I 
HS-098S-220118 Aroclor-1260 J (all detects) A Initial calibration verification 

(%D) 

Port of Bellingham 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
22C0093 

No Sample Data Qualified in this SDG 
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LDC #: 53881 A3b 

SDG #: 22C0093 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC Polychlorinated Biphenyls (EPA SW-846 Method 8082A) 

Date: 6S"Qb(~ 
Page:_\ ~f_1 

Reviewer: 1'[(, 
2nd Reviewer: A:. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

VII 

Note: 

1~ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

I ~alidatiaa Acea 

Sample receipt/Technical holdina times 

Initial calibration/lCV 

Continuina calibration 

Laboratory Blanks 

Field blanks 

Surroaate soikes 

Matrix soike/Matrix soike duolicates 

Laboratory control samoles 

Field duolicates 

Taraet analvte quantitation 

Taraet analvte identification 

nvor.-,11 •• nf rl.-,+.., 

A = Acceptable 
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D = Duplicate 
TB = Trip blank 
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SB=Source blank 
OTHER: 

Matrix Date 
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LDC #: s--; W\ A-?b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082) 

Please see qualifications below for all questions answered "N". Not appli,Pable questions are identified as "NIA". 
/OJ,, 

........... ,,.' 
Y( NJ N/A - --- ------ --

---- - --- -- - ------------- -------- -- ···--· -·-- --- • ·-· .. --··---·-·· -··--··- -■ --■- ,v' '-'- ·-- ,u .. - Detector/ ¾D 
# Date Standard ID Column Compound (Limit ~ 20.0) Associated Samples 
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I I - / 

c~v ~~~ ~ ~ ra}) 
ICV-8081_2.wpd 

Page:_l_ot_} 

Reviewer: JVG 

Qua I ifications 

,1 h~ /4_ 
JI 



LDC Report# 53881A4b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

May 19, 2022 

Metals 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22C0093 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-09SS-220118 22C0093-01 Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Arsenic, Cadmium, Copper, and Zinc by Environmental Protection Agency (EPA) SW 
846 Method 601 OD 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Ill. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Serial Dilution 

Serial dilution was not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
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X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Stage 2B validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Port of Bellingham 
Metals - Data Qualification Summary - SDG 22C0093 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Metals - Laboratory Blank Data Qualification Summary - SDG 22C0093 

No Sample Data Qualified in this SDG 
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LDC#: 53881A4b 
SDG #: 22C0093 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

METHOD: Metals (EPA SW-846 Method 6010D) 

Date:E,/12f27 
Page:_LOf_l_ 

Reviewer: ..J M 
2nd Reviewer: /fK., 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 
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VI. 

VII. 
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Note: 
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Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 
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Laboratorv control samples 
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Taroet Analvte Quantitation 
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A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-09SS-220118 

f\ 
N 
N 
N 
f\1 
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N 
N 

-I\ 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeats 

D = Duplicate 
TB= Trip blank 
EB = Equipment blank 

Lab ID 

22C0093-01 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 01/18/22 

I 

Notes: ----------------------------------------------
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LDC #: 53881A4b VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1 As,Cd,Cu,Zn 

Analysis Method 

IAs,Cd,Cu,Zn 

Page 1 of 1 

Reviewer: Jada Morales 



EDD POPULATION COMPLETENESS WORKSHEET 
Anchor 

The LDC job number listed above was entered by W H-- . 

EDD Process YIN Initial Comments/Action 

I. EDD Completeness 

la. - All methods present? w \-\ 
lb. - All samples present/match report? 

- All reported analytes present? W\-\ 

II. EDD Preparation/Entry 

Ila. - QC Level applied? 

~ V\Jt\ CPAS-\-q (EPAStage2B or EPAStage4) 

Ilb. - Laboratory EMPC qualified results qualified NA V\J µ 
(J with reason code 23)? 

III. Reasonableness Checks 

Illa. - Do all qualified ND results have ND qualifier (e.g. UJ)? w \-\ 
Illb. - Do all qualified detect results have detect qualifier (e.g. J)? WH 
Ille. - If reason codes are used, do all qualified results have reason \Nt\ 

code field populated, and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data NA Wr\ 
was qualified due to blank? 

Ille. - Is the detect flag set to "N" for all "U" qualified blank 

N~ wt-\ results? 

lllf. - Were there multiple results due to dilutions/reanalysis? If so, 

~ /\ V\/ \-\ 
were results qualified appropriately? 

lllg. -Are all results marked reportable "Yes" unless rejected for Wt\ f'r\e-t Vt o 1>082A 
overall assessment in the data validation report? N 

Illh. -Are there any lab "R" qualified data? / Are the entry columns N4\ Wt-\ blank for these results? 

Illi. -Are there any discrepancies between the data packet and the N 'N \-\ EDD? 

Notes: *see discrepancy sheet 

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC     September 6, 2022
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham - Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on June 8, 2022.
Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project  #54461_RV1:

SDG # Fraction

22D0380 Polynuclear Aromatic Hydrocarbons,Polychlorinated Biphenyls, Metals, Wet
Chemistry 

The data validation was performed under Stage 2B guidelines. The analyses were validated using the following
documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review (November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (November 2020)

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August
1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;
IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Stella Cuenco
scuenco@lab-data.com 
Project Manager/Senior Chemist

V:\LOGIN\Anchor\Port of Bellingham_Harris\54461COV_RV1.wpd ADV
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC     August 22, 2022
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham - Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on June 8, 2022.
Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project  #54461:

SDG # Fraction

22D0380 Polynuclear Aromatic Hydrocarbons,Polychlorinated Biphenyls, Metals, Wet
Chemistry 

The data validation was performed under Stage 2B guidelines. The analyses were validated using the following
documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review (November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (November 2020)

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August
1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;
IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Stella Cuenco
scuenco@lab-data.com 
Project Manager/Senior Chemist
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7 pages-ADV Attachment 1

Stage 2B   EDD LDC# 54461 (Anchor Environmental - Seattle, WA / Harris Ave. Shipyard, Port of Bellingham)

 LDC SDG#
DATE
REC'D

(3)
DATE
 DUE

PAHs
(8270E)

PCBs
(8082A)

(5)
Metals
(6010D)

7 TCLP
Metals
(6010D)

TCLP
Hg

(7470A)
TOC

(9060A)

Total
Solids

(2540G)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 22D0380 06/08/22 06/29/22 0 1 0 1 0 1 0 2 0 2 0 1 0 1

 Total T/KK 0 1 0 1 0 1 0 2 0 2 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.  V:\LOGIN\Anchor\Port of Bellingham_Harris\54461ST.wpd



LDC Report# 54461A2a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of Bellingham 

July 28, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22D0380 

Laboratory Sample ' 

Sample Identification Identification Matrix 
HS-02HA-0-0.39-220419 22D0380-03 Sediment 

1 
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Collection 
Date 

04/19/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

Instrument performance check was performed at the required frequency. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 22D0380 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 22D0380 

No Sample Data Qualified in this SDG 
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LDC#: 54461A2a 
SDG #: 22D0380 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E) 

Date: 7 /,, J }i,,Y 
Page:~ 

Reviewer:--f:--7 
2nd Reviewer:----f-e" 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 
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X. 

XI. 
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XIII. 

XIV. 
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Note: 
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Notes: 
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Field blanks ~ 
Surrogate spikes A 
Matrix spike/Matrix spike duplicates ~ ~ 

Laboratory control samples 

Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-02HA-0-0.39-220419 
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ND= No compounds detected 
R = Rinsate 
FB = Field blank 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 
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SB=Source blank 
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LDC Report# 54461A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

July 28, 2022 

Polychlorinated Biphenyls 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 2200380 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-02HA-0-0.39-220419 2200380-03 Sediment 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
V:\LOGIN\ANCHOR\PORT OF BELLINGHAM_HARRIS\54461A3B_AN3.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes with the following exceptions: 

Associated 
Date Standard Column Analyte %D Samples Flag AorP 

04/15/22 ICV Col1 Aroclor-1260 25.1 All samples in SDG 22D0380 NA -
Col2 Aroclor-1260 30.9 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated Affected 
Date Standard Column Analyte %D Samples Analytes Flaa A orP 

05/25/22 CCV4 Col2 Aroclor-1260 23.5 All samples in SDG Aroclor-1254 NA 
22D0380 Aroclor-1260 

Aroclor-1262 
Aroclor-1268 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 
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VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Port of Bellingham 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 22D0380 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
22D0380 

No Sample Data Qualified in this SDG 
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LDC#: 54461A3b 
SDG #: 22D0380 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc., Tukwila, WA 

METHOD: GC Polychlorinated Biphenyls (EPA SW-846 Method 8082A) 

Date: 7 2-l 'v''V 
Page:_l_of 

Reviewer: ___ _ 

2nd Reviewer:_---1~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

VII 

Note: 

.., 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

I llalidatiaa Acea 

Sample receipt/Technical holdinq times 

Initial calibration/lCV 

Continuing calibration 

Laboratorv Blanks 

Field blanks 

Surrooate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Tarqet analvte quantitation 

Target analyte identification 

t"'l,•-P~II nf ....i~,~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-02HA-0-0.39-220419 

~\(G' oooB -P,\.I\() 
I 

I I Cammeats 

h--11:i . 
~ ir,vJ () /1) ~Ill~ ~ '7,, D 

T I 

!;:.¾} b'W c_u) 

A 
N 

~vJ 

~ CY") 

~ ~ \y} 
,J 

N 

N 

~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22D0380-03 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/19/22 

L:\Anchor\Port of Bellingham_Harris\54461A3bW.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin a. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 / HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: --;---------------------------_;___ _____________________ _ 

comp list pcb pest.wpd 



LDC#: "'~ ~ '=, 1 A-~b 

METHOD: L GC - HPLC 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

--- - - - -- - - - - --- -·· - -- ------· -----~. ---- - - - - - • --- ------ - - - ---· ----- - --- ·---.,-- - _... --- -----. ■ -- -- • -· ---· ••• ·--· -·. ·-· ·-. 

y~ 1N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%? 
\.., Detector/ %D 
# Date Standard ID Column Compound (Limit ~ 20.0) Associated Samples 

4 ,,< Ii-¥' \ C,.N aol l J?f? ~sJ A\) 
~~in' . 

l"!..O l -i. ~l?J ?.,o.~ .\1 
l I . 

~ . 

ICV-gc.wpd 

Page:_1 _of_1 _ 

Reviewer: FT 

Qualifications /"',,. 

_ t--!£/A.. ~uo..,l -t>e, r NO IJ 
J' IJ J, \_ / .. -



LDC#: W (p 1 A?> J? 

METHO~ HPLC GCMS 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

# 

N/A 
N/A 
IV Only 

Date 

'S'DS" ,,i. 
I ,01,., 

\ ' 

Were continuing calibration standards analyzed at the required frequencies? 
Did the continuing calibration standards meet the %D / %R validation criteria? 

., -

Detector/ %D 

I -

Standard ID Column Compound RT (limit} 
!::., l,() 

ua;J4 (t.O \ ,_ \),\h ~ ?)~~ 
~ _.. 

CONCAL_r1 .wpd 

Associated Samples 

A" 

Page:_1 _of_1_ 

Reviewer: FT 

Qualifications 

\A.Ju /A A.II NI.-' 
G__~-.s ~~ I ~~. 
V PmD c\o< 1'2.h~ 

AY-od\91 t'l-b~ . 



LDC#: ~~lt:,\ A-°?'o 

v;;c 
VALIDATION FINDINDS WORKSHEET 

Surrogate Recovery 

METHOD: HPLC 
Are surrogates required by the method? Yes __ or No __ 

w.se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.,.. N/A Were surrogates spiked into all samples and blanks? 

.. , I .. ,>\ 
Yf N /N/A u1a all surrot ate recoveries (u/oK) meet me uc..; 11m1ts·t 

-
Sample Detector/ Surrogate 

# ID Column Compound %R (Limits) 

I 
,~i<60~~-

I 
c!.o~ 1-

I 
:i 

I 
q2.(p 

l 
~ :?2- l:Z O 

l 
~ lvt.J I~ 

fit-f_ 

I I I I 1 : 
I I I ; l 
I I I I : ~ I 
I I I I I l l 
I I I I I 

( 

l : 
I I I I I 

( ) 

i ! 
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo( e )Pyrene s 1-Chloro-3-Nitrobenzene y 

B 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N Terohenvt-D 14 T 3 ,4-Dinitrotoluene z 
c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvt (DCB) u Trioentvltin AA 

D Bromochlorobenene J n-Triacontane p 1-methvlnaohthalene V Tri-n-oroovltin BB 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCAA) w Tributvl Phosohate cc 
I= 1 4_-·- 1ni::1::n I - R 4- . X Triohenvl -· 

SUR_r1.wpd 

Page:_klf / 

Reviewer: FT 

Qualifications I 

I 

I 

I 

I 

I 

I 

I 
Tetrachloro-m- xylene 

2-Bromonaphthalene 

Chloro-octadecane 

2 4-Dichloroohenvlacetic acid 

2 5-Dibromotoluene 



LDC Report# 54461A4b_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

September 6, 2022 

Metals 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22D0380 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-01 HA-0-1-220419(TCLP) 22D0380-01 (TCLP) Sediment 
H S-01 HA-1-2-220419(TC LP) 22D0380-02(TCLP) Sediment 
HS-02HA-0-0.39-220419 22D0380-03 Sediment 
HS-01 HA-0-1-220419(TCLP)MS 22D0380-01 (TCLP)MS Sediment 
HS-01 HA-0-1-220419(TCLP)DUP 22D0380-01 (TCLP)DUP Sediment 

Collection 
Date 

04/19/22 
04/19/22 
04/19/22 
04/19/22 
04/19/22 

Samples appended with "TCLP" underwent Toxicity Characteristic Leaching Procedure 
(TCLP) extraction 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic, Barium, Cadmium, Chromium, Cobalt, Copper, Lead, Selenium, Silver and 
Zinc by Environmental Protection Agency (EPA) SW 846 Method 601 OD 
Mercury by EPA SW 846 Method 7470A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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L Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Instrument Calibration 

Initial and continuing calibrations were performed as required by the methods. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Ill. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analvte Concentration Samoles 

PB (prep blank) Cadmium 0.0042 mg/L HS-01 HA-0-1-220419(TCLP) 
Chromium 0.0114 mg/L HS-01 HA-1-2-220419(TCLP) 
Barium 0.0689 mg/L 
Zinc 0.0221 mg/L 

ICB/CCB Arsenic 0.005 mg/L HS-02HA-0-0.39-220419 
Cobalt 0.0006 mg/L 

ICB/CCB Cadmium 0.0009 mg/L HS-01 HA-0-1-220419(TCLP) 
Selenium 0.0086 mg/L HS-01 HA-1-2-220419(TCLP) 
Chromium 0.0036 mg/L 

ICB/CCB Barium 0.0021 mg/L HS-01 HA-0-1-220419(TCLP) 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

3 
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Sample Analvte 

HS-01 HA-0-1-220419(TCLP) Cadmium 
Barium 
Zinc 
Selenium 

HS-01 HA-1-2-220419(TCLP) Cadmium 
Barium 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Reported Modified Final 
Concentration Concentration 

0.002 mg/L 0.010U mg/L 
0.203 mg/L 0.203U mg/L 

0.0969 mg/L 0.0969U mg/L 
0.173 mg/L 0.250U mg/L 

0.0043 mg/L 0.010U mg/L 
0.0978 mg/L 0.0978U mg/L 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Serial Dilution 

Serial dilution was not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 
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Port of Bellingham 
Metals - Data Qualification Summary - SDG 22D0380 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Metals - Laboratory Blank Data Qualification Summary - SDG 22D0380 

Modified Final 
Samole Analvte Concentration 

HS-01 HA-0-1-220419(TCLP) Cadmium 0.010U mg/L 
Barium 0.203U mg/L 
Zinc 0.0969U mg/L 
Selenium 0.250U mg/L 

HS-01 HA-1-2-220419(TCLP) Cadmium 0.010U mg/L 
Barium 0.0978U mg/L 
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LDC#: 54461A4b 
SDG #: 22D0380 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: Metals (EPA SW-846 Method 6010D/7470A) 

Date:.!i3µJ}n
. Page:_l_of_l_ 
Reviewer: .., IM 

2nd Reviewer:* 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

l 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

YII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1R 

I llalidatian Area I I 
Sample receipt/Technical holding times .f\, A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis It 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duolicates 

Duplicate sample analysis 

Serial Dilution 

Laboratorv control samoles 

Field Duplicates 

Tan::iet Analyte Quantitation 

f"'h•---11 A nf n,,.+-

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-01 HA-0-1-220419(TCLP) 

HS-01 HA-1-2-220419(TCLP) 

HS-02HA-0-0.39-220419 

HS-01 HA-0-1-220419(TCLP)MS 

HS-01 HA-0-1-220419(TCLP)DUP 

S\f\\ 
~ 
A M?) 
~ 

N 
A )S'5' 
N 
N 

'1-
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22D0380-01 (TCLP) 

22D0380-02(TCLP) 

22D0380-03 

2200380-01 (TCLP)MS 

22D0380-01 (TCLP)DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/19/22 

Sediment 04/19/22 

Sediment 04/19/22 

Sediment 04/19/22 

Sediment 04/19/22 

I 

Notes: ________________________________________ _ 
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LDC#: 54461A4b VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1-3 As,Cd,Cu,Zn 

1-2 Ba,Cr,Pb,Se,Ag,Hg 

3 Co 

QC: 

4-5 As,Ba,Cd,Cr,Co,Cu,Pb,Se,Ag,Zn,Hg 

Analysis Method 

ICP As,Ba,Cd,Cr,Co,Cu,Pb,SeAg,Zn 

ICP-MS 

CVAA Hg 

Page 1 of 1 

Reviewer: Jada Morales 



LDC#: 54461A4b VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/L 

PB 
Maximum 

Action 
Analyte 

(mg/L) 
ICB/CCB 

Level 
1 2 

(units) 
Cd 0.0042 0.021 0.002/0.010 0.0043/0.010 
Cr 0.0114 0.057 

Ba 0.0689 0.3445 0.203 

Zn 0.0221 0.1105 0.0969 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 50 

Sample Concentration, unless otherwise noted: mg/Kg 

0.0978 

Associated Samples: 1-2 

Sample Identification 

Associated Samples: 3 

Page 1 of 2 

Reviewer: Jada Morales 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 



LDC#: 54461A4b VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals {EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied {if applicable): 50 

Sample Concentration, unless otherwise noted: mg/L 

PB 
Maximum 

Action 
Analyte 

(units) 
ICB/CCB 

Level 
1 2 

(mg/L) 
Cd 0.0009 0.002/0.010 0.0043/0.010 

Se 0.0086 0.173/0.250 

Cr 0.0036 

METHOD: Trace Metals {EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied {if applicable): 50 

Sample Concentration, unless otherwise noted: mg/L 

Analyte 
PB 

Maximum 

(units) 
ICB/CCB 

Action 

(mg/L) 
Level 

1 

Ba 0.0021 0.203 

Associated Samples: 1-2 

Sample Identification 

Associated Samples: 1 

Page 2 of 2 

Reviewer: Jada Morales 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 



LDC Report# 54461A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

August 12, 2022 

Wet Chemistry 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22D0380 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

HS-02HA-0-0.39-220419 22D0380-03 Sediment 04/19/22 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the l~boratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the methods. The 
results were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Port of Bellingham 
Wet Chemistry - Data Qualification Summary - SDG 22D0380 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22D0380 

No Sample Data Qualified in this SDG 

5 
V:\LOGIN\ANCHOR\PORT OF BELLINGHAM_HARRIS\54461A6_AN3.DOC 



LDC #:_=-54..;,_4;..ac6...;.;1 A;...;;.6=----

SDG #:_=22=0;;....;;0;;...;;;;3..;;;;..80=-----

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

METHOD: (Analyte) TOC (EPA SW-846 Method 9060A}. Total Solids {SM2540G} 

Date:.Blhi.Ll 
Page:_Lof_\_ 

Reviewer:_Jn__ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 i:; 

I llalidatiaa Acea 

Sample receipt/Technical holdinQ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

TarQet Analyte Quantitation 

f"'l,,-·~11 nf ...i~J~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-02HA-0-0.39-220419 

I I 
A ti-\ 

,f\ 

A 
,{\ 

N 
N 
N 
~ l(~/~?J-'\ . 
N 

N 

'~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Cammeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22D0380-03 

SB=Source blank 
OTHER; 

Matrix Date 

Sediment 04/19/22 

I 

Notes: _________________________________________ _ 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC     October 5, 2022
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com 

SUBJECT: Port of Bellingham - Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on August 18, 2022.
Attachment 1 is a summary of the samples that were reviewed for each analysis.

Revision: PAH 
Added qualifiers due to cooler temperature and LCS/LCSD %R

PCB
Added a qualifier due to RPD between two colums for sample HS-13SS-0-12-220621

LDC Project  #54841_RV1:

SDG # Fraction

22F0420 Polynuclear Aromatic Hydrocarbons,Polychlorinated Biphenyls, Metals, Wet
Chemistry 

The data validation was performed under Stage 2B guidelines. The analyses were validated using the following
documents, as applicable to each method:

! PRDI Work Plan Attachment C Quality Assurance Project Plan (October 2021)

! USEPA National Functional Guidelines (NFG) for Organic Superfund Methods Data Review (November 2020)

! USEPA National Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (November 2020)

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August
1993; update II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998;
IIIB, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.

Sincerely,

Stella Cuenco
scuenco@lab-data.com 
Project Manager/Senior Chemist

V:\LOGIN\Anchor\Port of Bellingham_Harris\54841COV_RV1.wpd ADV
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330 pages-ADV Attachment 1

Stage 2B   EDD LDC# 54841 (Anchor Environmental - Seattle, WA / Harris Ave. Shipyard, Port of Bellingham)

 LDC SDG#
DATE
REC'D

(3)
DATE
 DUE

PAHs
(8270E)

PCBs
(8082A)

(3)
Metals
(6010D)

TOC
(9060A)

Total
Solids

(2540G)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 22F0420 08/18/22 09/09/22 0 2 0 2 0 2 0 2 0 2

 Total TR/KK 0 2 0 2 0 2 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.  V:\LOGIN\Anchor\Port of Bellingham_Harris\54841ST.wpd



LDC Report# 54841A2a_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of Bellingham 

October 5, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22F0420 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-13SS-0-12-220621 22F0420-01 Sediment 
HS-14SS-0-12-220621 22F0420-02 Sediment 

1 
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Collection 
Date 

06/21/22 
06/21/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria with the following exceptions: 

I Samele I Analite I Finding I Criteria I Flag 

All samples in SDG All analytes Cooler temperature was Cooler temperature J (all detects) 
22F0420 reported at 10.9°C upon 

receipt by the laboratory. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

must be 4±2°C. 

Instrument performance check was performed at the required frequency. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

I AorP I 
A 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

Average relative response factors (RRF) for all analytes were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flag A orP 

07/07/22 Fluoranthene 83.7 All samples in SDG J (all detects) A 
Pyrene 49.4 22F0420 J (all detects) 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample HS-13SS-0-12-220621. Using professional 
judgment, no data were qualified when one surrogate %R was outside the QC limits and 
the %R was greater than or equal to 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) 

BKF0667-LCS/LCSD Benzo(g, h, i)perylene 45.8 (50-150) 49.7 (50-150) 
(All samples in SDG 
22F0420) 

Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SOG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

4 
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XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to cooler temperature, continuing calibration %D, and LCS/LCSD %R, data were 
qualified as estimated in two samples. 

5 
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Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 22F0420 

I Samele I Anallte I Flag I AorP I Reason I 
HS-13S S-0-12-220621 All analytes J (all detects) A Cooler temperature 
HS-14SS-0-12-220621 

HS-13S S-0-12-220621 Fluoranthene J (all detects) A Continuing calibration (%D) 
HS-14S S-0-12-220621 Pyrene J (all detects) 

HS-13$S-0-12-220621 Benzo(g, h, i)perylene J (all detects) p Laboratory control samples 
HS-14SS-0-12-220621 (%R) 

Port of Bellingham 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 22F0420 

No Sample Data Qualified in this SDG 

6 
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LDC #: 54841 A2a 
SDG #: 22F0420 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E) 

Date: g J.,,1 J11 J/' 
Page:~ 

Reviewer:~ 
2nd Reviewer:-4:::-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

-- -• . A•a!!II 

I. Sample receipt/Technical holdina times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/lCV 

IV. Continuina calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surroaate soikes 

VIII. Matrix spike/Matrix soike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Target analyte ciuantitation 

XIII. Taraet analvte identification 

XIV. System oerformance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

a 
Notes· 

N = Not provided/applicable 
SW = See \11/0rksheet 

Client ID 

HS-1 JSS-0-12-220621 

HS-14SS-0-12-220621 

fJ\(.~ O~(p 1 

c.,\AL ,~ 
I:\ 

A..,A •/o 
6vJ 
/\ 
-N 

~w 
kl <!..I") 

.t,~ \..u. \0 
N 
A -

N 

N 

N 

" ND= No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Bellingham_Harris\54841A2aW.wpd 1 

-I 

"'\) ~w 
" 

D = Duplicate 
TB = Trip blank 

l""c.AJ 

EB = Equipment blank 

lab ID 

22F0420-01 

22F0420-02 

. 

~~?,0 
~ ,z,i) 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/21/22 

Sediment 06/21/22 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

A. Phenol cc. Dimethylphthalate EEE. Bis(2-ethylhexyQphthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1,4-Dioxane K1. o,o' ,o"-T riethylphosphorothioate 

D. 1,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1,4-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1,4-Naphthoquinone -· , 

F. 1,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1,2,3-cd)pyrene LLLL Benzaldehyde N1. N-Nitro-o-tQl14ir;tine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN.Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene -
M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol ssss. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1,4-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylam ine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether m. 1-Methylnaphthalene VWV. 1,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene UUU.Benzo(b)thiophene WWWW .. 2-Pieoline Y1. 3,3'-Dimethylbenzidine 

R. 1,2,4-Trichlorobenzene TT. Pentachlorophenol VW.Benzonaphthothiophene XXXX. 3-Methylcholanthrene 21. o-Toluidine 

s. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene zzzz. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine D2. Hexachloropene 
I 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-ehloro-1-methylethyl) ether 

X. Hexachlorocydopentadiene 22. Pyrene BBBB. Benzo(a)fluoranthene D1. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Deealin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthraeene EEEE. 1, 1 '-Biphenyl G1. 2-Aeetylaminofluorene 12. Permethrin (cis/trans) 

138. :Z.-Nitroan.iline DDD. Chrystn.t FFFF. Rtttn.t Hl-. ProtN,tmidt J2. 5-Nitro-o-toluidine 



VALIDATION FINDINGS WORKSHEET 
Technical Holdina Times 

N ere all cooler temperatures within validation criteria? 
~ 

METHOD: GC HPLC GCMS LCMS 

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date 

P..\\ t....oOU ~ - \0.9 1 '~ -
\ 1 

I I I l>A \) r1 - II '-""'" IV\ .._, u--...,~ 

0 . 

TECHNICAL HOLDING TIME CRITERIA 

Page:_1_of_1 _ 

Reviewer Reviewer- ~ 

Total #of Qualifier 
Days 

~ lA 1'1 "-
1 

' \ 'hA \J It 
_,I I \ - ,, , , 

0\\\ ~vr 

VOLATILES: Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Both within 14 days of sample collection. 

Soils: Both within 14 days of sample collection. 
Encores unpreserved: Both within 48 hours of sample collection. 
Encores preserved: Both within 14 days of sample collection. 

EXTRACT ABLES: 
Water: Extracted within 7 days, analyzed within 40 days. 
Soil: Extracted within 14 days, analyzed within 40 days. 

HT 50475G7 GRO_r1.wpd 



LDC#: 'i*"' 1\ l /!iis'lcu 

--METHOD: GC/MS BNA (EPA SW 846 Method 8270 ts ) 

VALIDATION FINDINGS WORKSHEET 
Continuing_Calibration 

Re; se see qua111Icauons oetow tor an quesuons answerea "N". Not appucaote questions are Iaen1111ea as "NIA". 
Y I U N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 
Y~ J... N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 
y ,N N/A Were all %D and RRFs within the validation criteria of ~20%D and ~0.05 RRF ? - Finding o/oD Finding RRF 

# Date Standard ID Compound (Limit: <20.0o/o) (Limit: >0.05) Associated Samples 

1 !1 1,.,,... ""iJ '/y Y:,?J,1 Al) 
!\1;"1 .:k~ 4C=\.a..1 \, 

• I I I V 

CONCAL.wpd 

Page:_Jofl_ 
Reviewer: FT 

Qualifications 
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LDC#: S:4½'1 l A~ VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 
Surrogate Recovery 

~

I e qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
Were percent recoveries (%R) for surrogates within QC limits? 

r,//,A 
y N N/A I -- --· -- -- ·-- - -- -- , ----- - - --------.,-- .---- - - ----- -- ---------- --- -....... 

# Sample ID Surrogate %R(Limits) 

Al T\?1-\ \ '].,-,. c ~1-11-0 ) 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fluorobiphenyl 
(TPH) = Terphenyl - d14 

(2FP) = 2-Fluorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 
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Reviewer:__ FT 
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LDC #: ~ LI l A l.o-,, VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: GC/MS BNA (EPA SW 846 Method 8270 ~} 

() 
~ '---~/ 

LCS ~ # LCS/LCSD ID Compound %R (Limits) RPD (Limits) 
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Associated Samples Qualifications 
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LDC Report# 54841A3b_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of Bellingham 

October 5, 2022 

Polychlorinated Biphenyls 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22F0420 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-13SS-0-12-220621 22F0420-01 Sediment 
HS-14SS-0-12-220621 22F0420-02 Sediment 
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Collection 
Date 

06/21/22 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Organic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler 
temperatures were reported at 10.9°C upon receipt by the laboratory. No data was 
qualified based on cooler temperature. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for 
all analytes. 

The percent differences (%D) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes with the following exceptions: 

Associated 
Date Standard Column Analvte %D Samoles Flaa AorP 

04/15/22 ICV 285 Aroclor-1260 25.1 All samples in SDG J (all detects) A 
22F0420 

04/15/22 ICV 2835 Aroclor-1260 30.9 All samples in SDG J (all detects) A 
22F0420 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated Affected 
Date Standard Column Analyte %D Samples Analyte Flag AorP 

07/05/22 CCV3 2835 Aroclor-1242 32.7 All samples in SDG Aroclor-1242 NA -
22F0420 

07/06/22 CCV6 2835 Aroclor-1260 57.5 All samples in SDG Aroclor-1260 J (all detects) A 
22F0420 Aroclor-1262 J (all detects) 

Aroclor-1268 J (all detects) 
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IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

All internal standard areas and retention times were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analvte %R (Limits) %R (Limits) Affected Analvte 

BKF067 4-LCS/LCSD Aroclor-1260 157 (50-150) 154 (50-150) Aroclor-1254 
(All samples in SDG Aroclor-1260 
22F0420) 

BKF067 4-LCS/LCSD Aroclor-1260 157 (50-150) 154 (50-150) Aroclor-1248 
(All samples in SDG Aroclor-1262 
22F0420) Aroclor-1268 

Relative percent differences (RPO) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SOG. 

X. Target Analyte Quantitation 

Flaa A orP 

J (all detects) A 
J (all detects) 

NA -

The sample results for detected analytes from the two columns were within 40% relative 
percent difference (RPO) with the following exceptions: 
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I Samele I Anallte I RPD 

HS-138S-0-12-220621 Aroclor-1260 90.8 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

I Flag I AorP I 
J (all detects) A 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %D, continuing calibration %D, LCS/LCSD %R, and RPO between columns, 
data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Port of Bellingham 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 22F0420 

I Samele I Anal~te I Flag I A orP I Reason I 
HS-13S5-0-12-220621 Aroclor-1260 J (all detects) A Initial calibration verification 
HS-14S5-0-12-220621 (%D) 

HS-13S5-0-12-220621 Aroclor-1260 J (all detects) A Continuing calibration (%D) 
HS-14S5-0-12-220621 Aroclor-1262 J (all detects) 

Aroclor-1268 J (all detects) 

HS-13S5-0-12-220621 Aroclor-1254 J (all detects) A Laboratory control samples 
HS-14S5-0-12-220621 Aroclor-1260 J (all detects) (%R) 

HS-13S5-0-12-220621 Aroclor-1260 J (all detects) A Target analyte quantitation 
(RPD between two columns) 

Port of Bellingham 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
22F0420 

No Sample Data Qualified in this SDG 

6 
V:\LOGIN\ANCHOR\PORT OF BELLINGHAM_HARRIS\54841A3B_AN3_RV1 .DOC 



LDC#: 54841A3b 
SDG #: 22F0420 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2B 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

· Dat~=!)~J YY 
Page:+ f 

Reviewer: 
2nd Reviewer: t:::_ 

METHOD: GC Polychlorinated Biphenyls (EPA SW-846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are· noted in attached 
_ validation findings worksheets. 

I I ~lidatioo Acea 

I. Sample receipt/Technical holdina times 

II. Initial calibration/lCV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

V. Field blanks 

VI. Surroaate spikes I,"' 
VII. 'pl\ , Matrix spike/Matrix Ike duplicates 

VIII. Laboratorv control samples 

IX. Field duolicates 

X. Target analyte quantitation 

XI. Target analyte identification 

VII n,----11 nf ..1-~-

Note: A = Acceptable 

1t 

2.Jr 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes· 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-13SS-0-12-220621 

HS-14SS-0-12-220621 

~~F O<o14 -- . 

I I 
~\&.,A 
A- JC.,~ f)/4 
~vJ 

~ 

I\ -
tJ 
~ 
µ db 

.!)W \.<!.A 

N 
~w 

N 

" 
ND= No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Bellingham_Harris\54841A3bW.wpd 

Commects 

P->0 / I c.\/ t::. W_ 
C-CA., £;:. -z,J 

\0 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

lab ID Matrix Date 

22F0420-01 Sediment 06/21/22 

22F0420-02 Sediment 06/21/22 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC I. Dleldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha.Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma.Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-000 U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F.Aldrin N. endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxicle O.4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cls-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes:. _________________________ __; _____________________ _ 

comp list pcb pest.wpd 



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

All . I d d t h d d th t h ' I h Id' t' '[N'5f e a es ave excee e e ec mca o ing 1mes. 
Y N N/A Were all cooler temperatures within validation criteria? 
-
METHOD : I LGC HPLC . 

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date 

oA\ '-OOLt-/ \-, .... --!? ; I\'.). 0\ 0v 
. 

l I 

TECHNICAL HOLDING TIME CRITERIA 

Page:_J_of _j_ 
Reviewer: FT 

Total #of Qualifier 
Days 

A,{) t:f_uoJ 
u 

VOLATILES: Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Both within 14 days of sample collection. 

Soils: Both within 14 days of sample collection. 
Encores unpreserved: Both within 48 hours of sample collection. 
Encores preserved: Both within 14 days of sample collection. 

EXTRACT ABLES: 
Water: Extracted within 7 days, analyzed within 40 days. 
Soil: Extracted within 14 days, analyzed within 40 days. 

HT_r1.wpd 



LDC#: s:4~Y I A---:0\:.) 

METHOD: _VGc HPLC 

VALIDATION FINDINGS WORKSHEET 
Target Analyte Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Level WD Only 
Y N / Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y N N/ Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

0
/ 11 if p lo<-t '2.. 

# Associated Samples Compound Name Findings u,) ~10 
\ ~·?) '10, ~ 

Comments: See samQle calculation verification worksheet for recalculations 

COMQUA_r1 .wpd 

Page:_6f_) 

Reviewer: FT 

Qualifications 

J~ /-A 
/ 



LDC#: ~~ !>1·:lf A-?9 

V 
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Initial Calib_ration Verification 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~pt type ot mmaI ca11orat1on ver1t1catIon caIcuIatIon was pertormed·t _o/oU or ~R 

\J N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? 
v, ~ IN/A Did the initial calibration verification standards meet the %DI %R validation criteria of <20.0% / 80-120%? 

Detector/ o/oD 
# Date Standard ID Column Compound {Limit ~ 20.0) Associated Samples 

u.h~ 1,-~ ,<V+I =rr,~ ~, .. l A\) 
ln~L 1 ~ P.> 3,$" ""?0,0, ~ 

I 

. 
V\A) \-e..; l ,AA A-o_ d. rt \U,,'Z ... ll-b'b lt\A~ i~ 

I , 
\~,/ '1 """(\ 

-

ICV-gc.wpd 
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Reviewer: FT 

Qualifications 

j~/A 9'uJ ,e c, ~\ 

J u D 



LDC #: 5i cJ"\ l A?~ 

METHOD: ___Voe_ HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
)"tiat type of continuing calibration calculation was performed? _%D or ~R 
UV~/A Were continuing calibration standards analyzed at the required frequencies? 
YN/A Did the continuing calibration standards meet the %DI %R validation criteria of ~20.0% / 80-120%? 

r N N/JA. vvere me re1enuon umes rnr an ca11ora1eo compounos wnrnn meIr respecuve acce:nance wmaows-!' 
_. Detector/ %D 

Page:_1 _of_1_ 

Reviewer: FT 

# Date Standard ID Column Compound (Limit ;s; 20.0) RT (limlt) Associated Samples Qualifications 

-r 1~1,y NnJ?, ~e,--,s '1' ~1-1 ..6.ll .\cUA7/A ~C)cJ 'f 
~a,, - ( NO ) 11 
' ' I \ / • 

i ~/11Y (I <!>l lo '!:f:>-;s- 1?,~ g 1, ~ ~ \\ . \ cl.X / A G\C.(~ y;,T7 
• J4 ~ .,- - . hro c\o( \2'dl'Z -.t--
.,_ l V✓ A(() t.lo ( 12-lo 'o 

I -
: "'pe>M A-...t q\\J 

" J 

I 

I\J f) k.: ~ n~lM-\i !Al\ l >O\ hi\ \., ~ ~ p.4r., 1z.9f t:-l..1/ 
' } ' 

CONCAL_r1 .wpd 



LDC#: ~4C'Ja.t{ !TbV 

METHOD: f.c HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page:_1 _of_1 _ 

Reviewer: FT 

Plef!se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
~ Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

Only 
Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits} %R (limitsl RPO (Limits) Associated Samples Qualifications 

,0\(fO(o14- °'9-, ,c;1 ( -c;tl ... , CJ) \SY ( Q) "'' O'.) ( ) Al\ . \du.,/ t' . ' , . 
~",J Lab\\? ( ) ( ) ( ) i:. AA, ~~t 

( ) ( ) { ) /)Aro =-lo < \2..Co ~ -'- \2." ~ 
( ) { ) ( ) ( h~ "-~~~ \ 
{ ) ( ) ( ) \ ~ 111>' G\\) / 
( ) ( ) ( ) . J / 

{ ) ( ) { ) 

I ' I \ ( ' 
( ) { ) ( ) 

( ) ( } ( ) 

( ) ( ) ( ) 

( } ( ) ( ) 

( ) ( ) ( ) 

{ ) ( ) ( ) 

( ) ( ) ( ) 

( ' ( ' ( ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) { ) ( ) 

( ) ( ) ( ) 

{ ) ( ) { ) 

{ ) ( ) ( ) 

{ ) { ) { ) 

( ' I \ ( \ 
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LDC Report# 54841 A4b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Port of Bellingham 

September 2, 2022 

Metals 

Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22F0420 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

HS-13SS-0-12-220621 22F0420-01 Sediment 06/21/22 
HS-14SS-0-12-220621 22F0420-02 Sediment 06/21/22 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Arsenic, Cadmium, Copper, and Zinc by Environmental Protection Agency (EPA) SW 
846 Method 6010D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Ill. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) Arsenic 0.476 mg/Kg HS-13S8-0-12-220621 
HS-14S S-0-12-220621 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

HS-138S-0-12-220621 Arsenic 1.84 mg/Kg 9.98U mg/Kg 

HS-14S8-0-12-220621 Arsenic 2.84 mg/Kg 13.0U mg/Kg 

V. Field Blanks 

No field blanks were identified in this SDG. 
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VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Serial Dilution 

Serial dilution was not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 
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Port of Bellingham 
Metals - Data Qualification Summary - SDG 22F0420 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Metals - Laboratory Blank Data Qualification Summary - SDG 22F0420 

Modified Final 
Samole Analvte Concentration 

HS-13S5-0-12-220621 Arsenic 9.98U mg/Kg 

HS-14S S-0-12-220621 Arsenic 13.0U mg/Kg 

5 
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LDC #:_..;:;..54..a..a8;;....;4'-,;,.1A;;....;;4...;..;b;;;....__ 
SDG #: __ 2=2::.a...F...;;;..04...;.;;;2=0 __ 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: Metals (EPA SW-846 Method 601 OD) 

Date:j/l Ill 
· Page:_\of\ 
Reviewer: iu= 

2nd Reviewer: "-. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

VII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1~ 

'".: ,. ' ..... Ar.a'!S 

Sample receipt/Technical holdino times A,I\ 
Instrument Calibration t-, 
ICP Interference Check Sample (ICS) Analvsis l~ 

Laboratorv Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratorv control samples 

Field Duplicates 

Taroet Analvte Quantitation 

f"h,~~~11 • nf n.,.+.,. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

HS-13SS-0-12-220621 

HS-14SS-0-12-220621 

~\ 

l\ 
rJ 
N 
N 
A. u~ 
tJ 

N 

~ 

ND= No compounds detected 
R = Rinsate 
FB = Field blank 

r:. 

D = Duplicate 
TB = Trip blank 

.. 

EB = Equipment blank 

Lab ID 

22F0420-01 

22F0420-02 

. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/21/22 

Sediment 06/21/22 

Notes: _________________________________________ _ 
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LDC #: 54841A4b VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1,2 As,Cu,Cd,Zn 

Analysis Method 

rep 
ICP-MS 
CVAA 

Page 1 of 1 

Reviewer: LN 



LDC #: 54841A4b VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/kg Associated Samples: 1,2 

Sample Identification 

Maximum 
Action 

Analyte 
PB 

ICB/CCB 1 2 
(mg/kg) Level 

(units) 

As 0.476 5.00 1.84/9.98 U 2.84/13.0U 

Comments: U at RL 

Page 1 of 1 

Reviewer: LN 



LDC Report# 54841 A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Port of Bellingham 

September 2, 2022 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 22F0420 

Laboratory Sample 
Sample Identification Identification Matrix 

HS-13SS-0-12-220621 22F0420-01 Sediment 
HS-14SS-0-12-220621 22F0420-02 Sediment 
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Collection 
Date 

06/21/22 
06/21/22 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the PRDI Work Plan Attachment C Quality Assurance Project Plan 
(October 2021) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for Inorganic Superfund Methods Data Review (November 2020). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to 
non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

4 
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Port of Bellingham 
Wet Chemistry - Data Qualification Summary - SDG 22F0420 

No Sample Data Qualified in this SDG 

Port of Bellingham 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22F0420 

No Sample Data Qualified in this SDG 
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LDC #: 54841 A6 
SDG #: 22F0420 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

METHOD: (Analyte) TOC (EPA SW-846 Method 9060A}. Total Solids (SM2540G} 

Date:q /( / U,, 
Page:_lof_{_ 

Reviewer: k:tJ 
2nd Reviewer: -4 ....., 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 
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Calibration verification 
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Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Target Analyte Quantitation 
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A = Acceptable 
N = Not provided/applicable 
SW = See worksheet' 

Client ID 

HS-13SS-0-12-220621 
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IV 
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ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

( kla w -bf" ~~\ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

22F0420-01 

22F0420-02 

<;.l~' 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/21/22 

Sediment 06/21/22 

I 

Notes: _________________________________________ _ 
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LDC #: 54841A6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1,2 Total Organic Carbon, Total Solids 

Page 1 of 1 

Reviewer: LN 
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Shoreline Survey Photographs 
SMU4A/SMU4B Area, North-Facing, 04/20/22 

 
 

SMU4A/SMU4B Area, West-Facing, 04/20/22 
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SMU4A/SMU4B Area, Northeast-Facing, 04/20/22 

 
 

East Marine Walkway, Southwest-Facing, 04/20/22 
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East Marine Walkway, South-Facing, 04/20/22 

 
 

Shoreline Bulkhead Area, East-Facing, 04/20/22 
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Shoreline Bulkhead Area, South-Facing, 04/20/22 

 
 

Shoreline Bulkhead Area, Southeast-Facing, 04/20/22 
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Under West Dock, East-Facing, 04/20/22 

 
 

West of West Dock, North-Facing, 04/20/22 
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SMU 3b Area, South-Facing, 04/20/22 

 
 

SMU 3b Area, South-Facing, 04/20/22 
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SMU 3b Area, Southwest-Facing, 04/20/22 

 
 

HS-02HA Area, West-Facing, 04/20/22 
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SUBMERGED LAUNCH RAILS
SONAR RETURNS FROM THIS SUBMERGED
STRUCTURE WERE REMOVED FROM FINAL SURFACE
MODEL.  DETAILS SHOWN HERE INDICATE LOCATION
OF SUBMERGED STRUCTURE.

NORTHWEST HYDRO INC.
31 COUGAR CREEK RD.
SKAMANIA, WA 98648
PH (360) 241-7313
EMAIL: james@northwesthydro.com

PROJECT SURVEY CONTROL (WILSON ENGINEERING)

POINT NO NORTHING EASTING ELEV. (NAVD88)
CP 104 632270.451 1234854.697 14.67
CP 107 632321.511 1234642.035 14.43
CP 111 632279.044 1234365.615 15.05

 PORT OF BELLINGHAM
Harris Avenue Shipyard Bathymetry

Fairhaven, Washington
Data Collected August 29, 2022

NOTES:
1. HORIZONTAL DATUM: WASHINGTON STATE PLANE COORDINATES NAD83 (1998).  COORDINATES BASED UPON PROJECT
CONTROL MONUMENTS SUPPLIED BY PORT OF BELLINGHAM / WILSON ENGINEERING.  (SEE CONTROL TABLE)

2. UNITS: U.S SURVEY FEET

3. VERTICAL DATUM: NAVD88.  ELEVATIONS ARE IN FEET AND ARE BASED ON PROJECT MONUMENTS PROVIDED BY
WILSON ENGINEERING.  THE PROJECT NAVD88 VERTICAL CONTROL IS BASED ON CITY OF BELLINGHAM ELEVATION
DATUM DATABASE. (SEE CONTROL TABLE)

4. CONTOUR INTERVAL: 1 FOOT.

5. ALL HORIZONTAL POSITIONING AND VESSEL ATTITUDE WAS PROVIDED IN REAL TIME USING AN APPLANIX POS-MV
RTK GPS AIDED INERTIAL SENSOR.

6. SOUNDINGS WERE COLLECTED USING A R2SONIC 2022 MULTIBEAM SONAR OPERATING AT 400 KHz.  DATA
PROCESSING WAS COMPLETED USING HYPACK HYWEEP SOFTWARE.

7. THIS BATHYMETRIC SURVEY IS REPRESENTATIVE OF THE GENERAL CONDITION OF THE SEABED AT THE TIME OF THE
SURVEY.  THE CONDITION OF THE BOTTOM MAY CHANGE AT ANY TIME AFTER THE DATE OF THIS SURVEY.

8. ALL BATHYMETRIC DATA WAS COLLECTED IN ACCORDANCE WITH THE U.S ARMY CORPS OF ENGINEERS
HYDROGRAPHIC SURVEY MANUAL EM-112-02-1003 (NOVEMBER 2013)
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ATTACHMENT A-5 
EELGRASS AND MACROALGAE SURVEY REPORT 

Introduction 
The eelgrass and macroalgae surveys were performed on June 21, 2022, by Anchor QEA, LLC; Gravity 
Marine Consulting, Inc.; and Global Diving Salvage, Inc. Eelgrass and macroalgae surveys were 
conducted using sonar, towed video, diver, and shoreline survey methods in planned shallow-water 
areas. The majority of the survey areas were accessible by survey boat and were performed using 
towed video and sonar. Diver surveys were performed in tandem with the debris survey in 
January 2022 where overwater cover was present (e.g., the main pier and the barge loading dock) 
and in areas where there was limited vessel access (e.g., the rail span structure interior, near mooring 
lines). Visibility was limited during the survey, so photograph or video documentation could not be 
recorded during the dive survey. The shoreline surveys were performed at low tide in late April 2022. 
A photograph summary of shoreline conditions is included in Attachment A-3 of the Pre-Remedial 
Design Investigation In-Water Data Report (In-Water Data Report).  

The following sections summarize the eelgrass and macroalgae survey results. Sonar survey results 
are presented in Figure 1 of this survey report, and a summary figure of the sonar survey results with 
the debris survey results is included as Figure A-3 of the In-Water Data Report. A description of 
eelgrass, other aquatic vegetation, substrate, and wildlife documented during the surveys per survey 
area is presented in Table 1. 

Results  
Overall, native eelgrass (Zostera marina) beds were observed in two locations within the survey areas. 
Non-native eelgrass (Nanozostera japonica) was occasionally observed floating on the water surface 
during the surveys, but rooted non-native eelgrass was not observed within the survey areas.  

Aquatic vegetation species observed during the surveys included sugar kelp (Laminaria saccharina), 
rockweed (Fucus distichus), sea lettuce (Ulva lactuca), epiphytic red algae (Smithora naiadum), and 
red algae (Porphyra spp. and Rhodophyta spp.) seaweed. These species were observed both attached 
to the substrate and unattached and floating in the water column or on the water surface during the 
surveys.  

The vegetation sonar results are shown in Figure 1 of this survey report and Figure A-4 of the 
In-Water Data Report. As shown on these figures, the color coding of the sonar data identifies the 
presence and absence of eelgrass and the height of the eelgrass and other aquatic vegetation. Dark 
green and light green colors identify areas with no aquatic vegetation or vegetation species other 
than eelgrass, such as sea lettuce, iridescent seaweed, and red algae seaweed. Yellow, orange, and 
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red colors correspond to eelgrass presence with increasing height. Areas with taller eelgrass beds 
also typically correspond to higher eelgrass plant density. Analysis of the corresponding video survey 
data confirmed the eelgrass presence and absence identified by the sonar data. 

Substrate in the survey areas consisted of a mixture of silt, sand, shell hash, gravel, cobbles, angular 
rock, and riprap. Gravel, silt, sand, and shell hash were the dominant substrate in the survey areas. 
Cobbles, angular rock, and riprap were common near the armored shorelines and interim action area.  

Wildlife observed during the video survey included a sea star species, and Dungeness crab 
(Metacarcinus magister). Clam shells and clam holes in the substrate were present throughout the 
survey areas. A summary of the eelgrass results per survey area are presented in the following 
subsections and in Table 1. 

Survey Area RDU-IA-2 
The survey of Area RDU-IA-2 was performed using sonar and towed video. No eelgrass was observed 
in the survey area. The majority of the survey area is bare substrate with a few small patches of other 
aquatic vegetation present (Table 1). 

Survey Area RDU-IA-4 
The survey of Area RDU-IA-2 was performed using sonar and towed video. Moderately dense 
eelgrass beds were observed in the survey area (Figure 1; Figure A-4). Areas outside the eelgrass 
beds included a mix of bare substrate and other aquatic vegetation species (Table 1). Crabs were 
identified in the transition zone between the rocky shoreline and sandy silt bottom. Flatfish were 
identified in the portion of the survey area with sandy silt, shell fragments, and eelgrass. 

Survey Area RDU 4A 
The survey of Area RDU-4A was performed using sonar and towed video. No eelgrass was observed 
in the survey area. The majority of the survey area is bare substrate with a few small patches of other 
aquatic vegetation present (Table 1). 

Survey Area RDU E 
The survey of Area RDU-E was performed using sonar and towed video. No eelgrass was observed in 
the survey area. The majority of the survey area is bare substrate with a few small patches of other 
aquatic vegetation present (Table 1). 
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Survey Area RDU G 
The survey of Area RDU-G was performed using sonar and towed video. No eelgrass was observed in 
the survey area. The majority of the survey area is bare substrate with a few small patches of other 
aquatic vegetation present (Table 1). The southern portion of the survey area, along the shoreline, 
was noted to be full of riprap, boulders, and wood debris during the diver survey.  

Survey Area RDU 3B 
The survey of Area RDU-3B was performed using sonar and towed video. Moderately dense eelgrass 
beds were observed in the survey area (Figure 1; Figure A-4). Areas outside the eelgrass beds 
included a mix of bare substrate and other aquatic vegetation species (Table 1). Crabs were identified 
in the eelgrass beds.  



 

 

 

Table 



Table 1
Eelgrass and Macroalgae Survey Results Summary

Survey Area Eelgrass Other Aquatic Vegetation Substrate Wildlife

RDU-IA-2
No eelgrass observed. Survey area is dominated by bare 
substrate with some small patches of other aquatic vegetation.

Sea lettuce, iridescent seaweed, 
epiphytic red algae, and red algae 
seaweed

Silt, sand, and shell 
hash

None

RDU-IA-4
Eelgrass was observed in a discrete portion of the survey area. 
The rest of the survey consists of a varied surface with patches 
of other aquatic vegetation as well as patches of bare substrate.

Sea lettuce, iridescent seaweed, 
epiphytic red algae, and red algae 
seaweed

Silt, sand, and shell 
hash

Crabs and flatfish 
present

RDU 4A
No eelgrass was observed. Other aquatic vegetation is present. 
Variation of vegetation and bare substrate are present within 
the survey area.

Sea lettuce, iridescent seaweed, 
epiphytic red algae, and red algae 
seaweed

Silt, sand, and shell 
hash

None

RDU E
No eelgrass was observed. Survey area is dominated by bare 
substrate with some small patches of other aquatic vegetation.

Sea lettuce, iridescent seaweed, 
epiphytic red algae, and red algae 
seaweed

Silt, sand, and shell 
hash

None

RDU G
No eelgrass was observed. Survey area is dominated by bare 
substrate with some small patches of other aquatic vegetation.

Sea lettuce, iridescent seaweed, 
epiphytic red algae, and red algae 
seaweed

Silt, sand, and shell 
hash; angular rock, 
cobble, and riprap 
along shoreline

None

RDU 3B
Eelgrass was observed in a discrete portion of the survey area. 
The rest of the survey consists of a varied surface with patches 
of other aquatic vegetation as well as patches of bare substrate.

Sea lettuce, iridescent seaweed, 
epiphytic red algae, and red algae 
seaweed

Silt, sand, and shell 
hash

Crab in eelgrass

Pre-Remedial Design Investigation In-Water Data Report
Harris Avenue Shipyard Cleanup DRAFT

Page 1 of 1
November 2023
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Samples and descriptions are in recovered depths.
Classification scheme: USCS

Uncorrected Standard Penetration
Resistance (blows per foot) and

Moisture Content (%)
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Hammer: 140‐lb Auto Hammer
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Method: Direct Push
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Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham
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Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101
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1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.
2) 15‐16.5 ft: No recovery in split spoon. Driller reports large gravel in shoe, blow counts unreliable.

HS‐01GB‐05‐6.5

HS‐01GB‐10‐11.5

HS‐01GB‐12.8‐15

HS‐01GB‐15‐16.5

HS‐01GB‐20‐21.5

HS‐01GB‐25‐26.5

MC, GS
BD

MC

MC, AL

MC, GS
SG

MC, GS
SG

MC, AL

0 to 0.1 ft: Beach sand cover.
0.1 to 0.5 ft: Concrete pad (boat ramp).
1.0 to 4.0 ft: Loose, moist, brown, SILTY SAND (SM) with occasional
rounded gravels.

4.0 to 12.8 ft: Medium stiff, moist, grey, SILTY SAND with GRAVEL
(SM), fine‐grained sand.

@9.8 ft: Grades to wet.

12.8 to 15.0 ft: Medium stiff, moist, grey, CLAY with SAND (CL).

15.0 to 19.0 ft: Loose, wet, grey, SANDY SILT (ML) with substantial
shells, heavy sheen.

19.0 to 20.8 ft: Dense, moist, brownish grey, SILTY SAND (SM),
with gravels.

20.8 to 21.5 ft: Hard, moist, grey with brownish orange mottling,
SILT (ML).

21.5 to 24.0 ft: Dense, moist, olive, SILTY SAND with GRAVEL (SM),
medium‐grained.

24.0 to 25.0 ft: Medium stiff, moist, grey, SILT (ML).

25.0 to 26.5 ft: Hard, moist, grey, SILTY SAND with GRAVEL (SM),
coarse grains, brown and orange mottling.

End of Boring at 26.5 feet.
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Samples and descriptions are in recovered depths.
Classification scheme: USCS

Uncorrected Standard Penetration
Resistance (blows per foot) and

Moisture Content (%)
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Total Depth (ft):

Hammer: 140‐lb Auto Hammer

Collection Date:

E/LONG:N/LAT:

Method: Direct Push
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Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham

Sample Name
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Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101
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1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.
2) 10‐11.5 ft: No recovery in split spoon.Trace silty sand in shoe.

HS‐02GB‐5‐6.5

HS‐02GB‐9‐10

HS‐02GB‐15‐16.5

HS‐02GB‐20‐21.5

HS‐02GB‐25‐26.5

HS‐02GB
‐26.7‐30.5

MC

MC, SG

MC

MC, BD

MC

MC, SG

0 to 5.0 ft: Loose, moist, brown, SAND with GRAVEL and SILT(SP),
substaintial gravel from 0 to 2.5 ft, occasiaonal gravel 2.5 to 5.0 ft.

5.0 to 12.3 ft: Medium stiff, moist, olive brown, SANDY SILT with
GRAVEL (ML).

12.3 to 16.8 ft: Soft to medium stiff, moist, light grey, SILTY SAND
with GRAVEL (SM), no plasticity.

16.8 to 18.5 ft: Soft, moist, dark grey, SILT (ML).

18.5 to 24.8 ft: Loose, wet, grey, SILTY SAND with GRAVEL (SM),
substantial shells.
@18.5‐19.0 ft: Strong hydrocarbon‐like odor, substaintial sheen.

@24.8 to 25.0 ft: Lens of soft, moist, greyish brown, coarse sandy
silt.

25.0 to 26.7 ft: Dense, wet, olive grey, SILTY SAND (SM), medium‐
grained sand.

26.7 to 40.5 ft: Dense, moist, olive gray, SILTY SAND with GRAVEL
(SM).
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Samples and descriptions are in recovered depths.
Classification scheme: USCS
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Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham
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Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101
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1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.
2) 10‐11.5 ft: No recovery in split spoon.Trace silty sand in shoe.

HS‐02GB
‐34.5‐35.5

HS‐02GB‐40‐41.5

HS‐02GB‐49‐50

HS‐02GB‐50‐55

HS‐02GB
‐55‐56.5

MC

MC, AL
BD

MC

MC, GS

MC, SG

26.7 to 40.5 ft: Dense, moist, olive gray, SILTY SAND with GRAVEL
(SM).
@30.5‐31.0 ft: Stiff, moist, grey, coarse silt, with brown mottling.
@31.0‐34.0 ft: Dense, moist, grey, sand.
@32.2 ft: Increase in silt content.

40.5 to 47.0 ft: Hard, moist, grey with brown and orange mottling,
SILTY SAND with GRAVEL (SM), varying content of sand and gravel
up to 3‐inches.

47.0 to 50.0 ft: Dense, moist, grey with brown mottling, SILTY
SAND with GRAVEL (SM), increasing coarse‐grained sand.

50.0 to 87.5 ft: Very loose, moist, dark grey, SAND WITH SILT and
GRAVEL (SP‐SM). Multicolored medium‐grains, glacial till with
varying amounts of silt and gravel thoughout.

@57 ft: Grades to very dense.
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E/LONG:N/LAT:

Method: Direct Push

Sa
m
p
le
 T
yp

e

Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham

Sample Name
B
lo
w

C
o
u
n
ts

1 2 5 10 20 50 100

Li
th
o
lo
gy Soil Description

La
b
 T
es
t

Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101

60

65

70

75

80

85

90

‐60

‐65

‐70

‐75

‐80

‐85

‐90

1234454.273134632273.059396

HS‐02GB

X

N/A

4/28/22

101.5

1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.
2) 10‐11.5 ft: No recovery in split spoon.Trace silty sand in shoe.

HS‐02GB
‐65‐66.5

HS‐02GB
‐70‐71.5

HS‐02GB‐75‐76

HS‐02GB
‐80‐81.5

HS‐02GB‐86‐88

mc

MC, GS

MC, BD

MC

MC

50.0 to 87.5 ft: Very loose, moist, dark grey, SAND WITH SILT and
GRAVEL (SP‐SM). Multicolored medium‐grains, glacial till with
varying amounts of silt and gravel thoughout.

@62 ft: Grades to medium dense.

@68 ft: Grades to finer sand grains.

@70 ft: Significant heaving sands.

@71 ft: Grades to very dense.

@78.6‐80.0 ft: Increased silt content to approximately 40%.

@81.0 ft: Grades to medium dense.

87.5 to 96.0 ft: Medium dense, moist, grey, SILTY SAND with
GRAVEL (SM).

14
16
10

9
31
24

35
17
11



Samples and descriptions are in recovered depths.
Classification scheme: USCS

Uncorrected Standard Penetration
Resistance (blows per foot) and

Moisture Content (%)

Sheet 4 of 4
D
ep

th
 (
ft
)

El
ev
at
io
n
 (
ft
)

Total Depth (ft):

Hammer: 140‐lb Auto Hammer

Collection Date:

E/LONG:N/LAT:

Method: Direct Push

Sa
m
p
le
 T
yp

e

Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham

Sample Name
B
lo
w

C
o
u
n
ts

1 2 5 10 20 50 100

Li
th
o
lo
gy Soil Description

La
b
 T
es
t

Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101

90

95

100

105

110

115

120

‐90

‐95

‐100

‐105

‐110

‐115

‐120

1234454.273134632273.059396

HS‐02GB

X

N/A

4/28/22

101.5

1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.
2) 10‐11.5 ft: No recovery in split spoon.Trace silty sand in shoe.

HS‐02GB‐96‐97

HS‐02GB
‐100‐101.5

MC, AL
GS

MC, AL

87.5 to 96.0 ft: Medium dense, moist, grey, SILTY SAND with
GRAVEL (SM).
@90.0 ft: Grades to no gravel.

@96.0 ft: Grades to dense, light grey.

@100.0 ft: Grades to very dense, olive grey.

End of Boring at 101.5 feet.

9
26
26

9
26
20



Samples and descriptions are in recovered depths.
Classification scheme: USCS

Uncorrected Standard Penetration
Resistance (blows per foot) and

Moisture Content (%)

Sheet 1 of 4
D
ep

th
 (
ft
)

El
ev
at
io
n
 (
ft
)

Total Depth (ft):

Hammer: 140‐lb Auto Hammer

Collection Date:

E/LONG:N/LAT:

Method: Direct Push

Sa
m
p
le
 T
yp

e

Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham

Sample Name
B
lo
w

C
o
u
n
ts

1 2 5 10 20 50 100

Li
th
o
lo
gy Soil Description

La
b
 T
es
t

Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101

0

5

10

15

20

0

‐5

‐10

‐15

‐20

1234416.846371632265.494451

HS‐03GB

X

N/A

4/27/22

61.5

1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.

HS‐03GB‐5‐6.5

HS‐03GB‐10‐11.5

HS‐03GB‐16‐20

MC, AL
GS, BD

MC, GS

MC

0.0 to 10.0 ft: Loose, moist, brown, SANDY SILT with GRAVEL (ML),
medium‐grained sand, gravels up to 4‐inches.

@3.5 ft: Grades to less gravel.

@5.0 to 7.0 ft: Substantial wood debris.

10.0 to 11.8 ft: Loose, wet, olive grey, SAND with SILT and GRAVEL
(SP‐SM), coarse‐grained sand.

11.8 to 16.0 ft: Loose, wet, grey, SAND with SILT (SP‐SM), fine‐
grained sand.

@13.5 to 16 ft: Wet, tan, sandy silt lens.

16.0 to 29.5 ft: Medium dense, olive grey, SAND with SILT and
GRAVEL (SP‐SM), medium‐grained sand, occasional gravel.

3
1
2

3
2
2

2
7
7



Samples and descriptions are in recovered depths.
Classification scheme: USCS

Uncorrected Standard Penetration
Resistance (blows per foot) and

Moisture Content (%)

Sheet 2 of 4
D
ep

th
 (
ft
)

El
ev
at
io
n
 (
ft
)

Total Depth (ft):

Hammer: 140‐lb Auto Hammer

Collection Date:

E/LONG:N/LAT:

Method: Direct Push

Sa
m
p
le
 T
yp

e

Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham

Sample Name
B
lo
w

C
o
u
n
ts

1 2 5 10 20 50 100

Li
th
o
lo
gy Soil Description

La
b
 T
es
t

Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101

20

25

30

35

40

‐20

‐25

‐30

‐35

‐40

1234416.846371632265.494451

HS‐03GB

X

N/A

4/27/22

61.5

1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.

HS‐03GB‐20‐21.5

HS‐03GB‐25‐26.5

HS‐03GB‐30‐31.5

HS‐03GB‐35‐36.5

MC, BD

MD, GS

MC

MC, GS

16.0 to 29.5 ft: Medium dense, olive grey, SAND with SILT and
GRAVEL (SP‐SM), medium‐grained sand, occasional gravel.
@20.0 ft: Occasional shell fragments in sandy matrix.

@21.5‐23.5 ft: Lens of loose, wet, light grey, concrete‐mix‐like
material.

@28.3‐28.5 ft: Lens of large gravels and small cobbles.
@28.5‐29.5 ft: Lens of grey sandy coarse silt.

29.5‐46.5 ft: Very dense, moist, greyish brown, SILTY SAND with
GRAVEL (SM), fine‐grained sand, occasional gravels.

@31.5‐32.8 ft: Lens of dense, moist, grey, SAND (SP).

5
6
5

4
6
6
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27
25



Samples and descriptions are in recovered depths.
Classification scheme: USCS

Uncorrected Standard Penetration
Resistance (blows per foot) and

Moisture Content (%)

Sheet 3 of 4
D
ep

th
 (
ft
)

El
ev
at
io
n
 (
ft
)

Total Depth (ft):

Hammer: 140‐lb Auto Hammer

Collection Date:

E/LONG:N/LAT:

Method: Direct Push

Sa
m
p
le
 T
yp

e

Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham

Sample Name
B
lo
w

C
o
u
n
ts

1 2 5 10 20 50 100

Li
th
o
lo
gy Soil Description

La
b
 T
es
t

Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101

40

45

50

55

60

‐40

‐45

‐50

‐55

‐60

1234416.846371632265.494451

HS‐03GB

X

N/A

4/27/22

61.5

1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.

HS‐03GB‐40‐41.5

HS‐03GB‐45‐46.5

HS‐03GB‐50‐51.5

HS‐03GB‐55‐56.5

MC

MC, GS
BD

MC

MC

29.5‐46.5 ft: Very dense, moist, greyish brown, SILTY SAND with
GRAVEL (SM), fine‐grained sand, occasional gravels.
@40.0 ft: Grades to loose, wet, olive grey, no gravel.

46.5 to 61.5 ft: Very dense, wet, grey, SAND with SILT and GRAVEL
(SP‐SM). Glacial till with coarse‐grained, mulitcolored sand, fine
gravels. Varying silt, sand, and gravel content throughout.

@49.5 ft: Grades to dense, dark grey, sandier.

@54.0 ft: Grades to olive grey, siltier.

@57.0ft: Increased gravel content. Coarse, rounded.

@58.6 ft: Grades to siltier.

3
3
3

33
31
43

2
2
29

7
14
21



Samples and descriptions are in recovered depths.
Classification scheme: USCS

Uncorrected Standard Penetration
Resistance (blows per foot) and

Moisture Content (%)

Sheet 4 of 4
D
ep

th
 (
ft
)

El
ev
at
io
n
 (
ft
)

Total Depth (ft):

Hammer: 140‐lb Auto Hammer

Collection Date:

E/LONG:N/LAT:

Method: Direct Push

Sa
m
p
le
 T
yp

e

Logged By: Sam Giannakos

Horiz. Datum: Washington State Plane Feet

Sampler(s): 2‐inch OD/1.375‐inch ID Split Spoon

Ground Surface Elevation (ft):Hammer Efficiency (%): UNKNOWN 2‐inch Dual Tube Liner

Vert. Datum: NAVD88

Observed Water Table Depth (ft):

Soil Boring Log

Location: Bellingham, WashingtonProject #: 210007‐02.01 Project: Harris Avenue Shipyard Cleanup

Contractor: Holt Services

Client: Port of Bellingham

Sample Name
B
lo
w

C
o
u
n
ts

1 2 5 10 20 50 100

Li
th
o
lo
gy Soil Description

La
b
 T
es
t

Notes:SPT N‐Value

Moisture Content (%)

Split Spoon1201 Third Avenue, Suite 2600
Seattle, WA 98101

60

65

70

75

80

‐60

‐65

‐70

‐75

‐80

1234416.846371632265.494451

HS‐03GB

X

N/A

4/27/22

61.5

1) MC: Moisture Content, GS: Grain Size, AL: Atterberg Limits, SG: Specific Gravity, OC: Organic Content.

HS‐03GB‐60‐61.5
MC, AL
SG

46.5 to 61.5 ft: Very dense, wet, grey, SAND with SILT and GRAVEL
(SP‐SM). Glacial till with coarse‐grained, mulitcolored sand, fine
gravels. Varying silt, sand, and gravel content throughout.

End of Boring at 61.5 feet.
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24
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Attachment A-8 
PRDI In-Water Data Report 1 November 2023 

DRAFT 

Sediment Core Photographs 
HS-01SC (Attempt 1 of 1, 0.0–1.0 feet) HS-01SC (Attempt 1 of 1, 1.0–2.0 feet) 

  

 

HS-01SC (Attempt 1 of 1, 2.0–3.0 feet) HS-01SC (Attempt 1 of 1, 3.0–4.0 feet) 

  
 

HS-01SC (Attempt 1 of 1, 4.0–5.0 feet) HS-01SC (Attempt 1 of 1, 5.0–6.0 feet) 

  
 

HS-02SC (Attempt 2 of 2, 0.0–1.0 feet) HS-02SC (Attempt 2 of 2, 1.0–2.0 feet) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 2 November 2023 

DRAFT 

HS-02SC (Attempt 2 of 2, 2.0–3.0 feet) HS-02SC (Attempt 2 of 2, 3.0–4.0 feet) 

  
 

HS-02SC (Attempt 2 of 2, 4.0–5.0 feet) HS-02SC (Attempt 2 of 2, 5.0–6.0 feet) 

  
 

HS-03SC (Attempt 2 of 2, 0.0–2.2 feet) HS-04SC (Attempt 2 of 2, 0.0–1.0 feet) 

  
 

HS-04SC (Attempt 2 of 2, 1.0–2.0 feet) HS-04SC (Attempt 2 of 2, 2.0–3.0 feet) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 3 November 2023 

DRAFT 

HS-04SC (Attempt 2 of 2, 3.0–4.0 feet) HS-04SC (Attempt 2 of 2, 4.0–5.25 feet) 

  
 

HS-05SC (Attempt 1 of 1, 0.0–1.0 feet) HS-05SC (Attempt 1 of 1, 1.0–2.0 feet) 

  
 

HS-05SC (Attempt 1 of 1, 2.0–3.0 feet) HS-05SC (Attempt 1 of 1, 3.0–4.0 feet) 

  
 

HS-05SC (Attempt 1 of 1, 4.0–5.0 feet) HS-05SC (Attempt 1 of 1, 5.0–6.0 feet) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 4 November 2023 

DRAFT 

HS-06SC (Attempt 2 of 2, 0.0–1.0 feet) HS-06SC (Attempt 2 of 2, 1.0–2.0 feet) 

  

 

HS-06SC (Attempt 2 of 2, 2.0–3.0 feet) HS-06SC (Attempt 2 of 2, 3.0–4.0 feet) 

  
 

HS-06SC (Attempt 2 of 2, 4.0–5.0 feet) HS-06SC (Attempt 2 of 2, 5.0–6.0 feet) 

  
 

HS-07SC (Attempt 3 of 3, 0.0–2.0 feet) HS-07SC (Attempt 3 of 3, 2.0–4.0 feet) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 5 November 2023 

DRAFT 

HS-07SC (Attempt 3 of 3, 4.0–5.0 feet) HS-07SC (Attempt 3 of 3, 5.0–6.0 feet) 

  
 

HS-08SC (Attempt 1 of 1, 0.0–1.0 feet) HS-08SC (Attempt 1 of 1, 1.0–2.0 feet) 

  
 

HS-08SC (Attempt 1 of 1, 2.0–3.0 feet) HS-08SC (Attempt 1 of 1, 3.0–4.0 feet) 

  
 

HS-08SC (Attempt 1 of 1, 4.0–5.0 feet) HS-08SC (Attempt 1 of 1, 5.0–6.0 feet) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 6 November 2023 

DRAFT 

HS-09SC (Attempt 3 of 3, 0.0–2.0 feet) HS-09SC (Attempt 3 of 3, 2.0–5.0 feet) 

  
 

HS-09SC (Attempt 3 of 3, 5.0–6.0 feet)  

 

 

 

  



 

Attachment A-8 
PRDI In-Water Data Report 7 November 2023 

DRAFT 

Grab Photographs 
HS-01SG (Attempt 2 of 2) HS-01SG (Attempt 2 of 2, Mixed) 

  
 

HS-02SG (Attempt 1 of 1) HS-02SG (Attempt 1 of 1, Mixed) 

  
 

HS-03SG (Attempt 1 of 1) HS-03SG (Attempt 1 of 1, Mixed) 

  
 

HS-04SG (Attempt 2 of 2) HS-04SG (Attempt 2 of 2, Mixed) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 8 November 2023 

DRAFT 

HS-05SG (Attempt 1 of 1) HS-05SG (Attempt 1 of 1, Mixed) 

  
 

HS-06SG (Attempt 8 of 8) HS-06SG (Attempt 8 of 8, Mixed) 

  
 

HS-01HA (Attempt 1 of 1) HS-02HA (Attempt 1 of 1) 

  
 

HS-07SS (Attempt 1 of 1) HS-07SS (Attempt 1 of 1, Mixed) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 9 November 2023 

DRAFT 

HS-08SS (Attempt 1 of 1) HS-08SS (Attempt 1 of 1, Mixed) 

  
 

HS-09SS (Attempt 1 of 1) HS-09SS (Attempt 1 of 1, Mixed) 

  
 

HS-10SS (Attempt 1 of 1) HS-11SS (Attempt 1 of 1, Cancer productus) 

  
 

HS-11SS (Attempt 1 of 1) HS-11SS (Attempt 1 of 1, Mixed) 

  
 



 

Attachment A-8 
PRDI In-Water Data Report 10 November 2023 

DRAFT 

HS-12SS (Attempt 5 of 6) HS-12SS (Attempt 5 of 6, Sediment Close-Up) 

  
 

HS-13SS (Attempt 1 of 1) HS-14SS (Attempt 5 of 5) 
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