APPENDIX G

DATA VALIDATION MEMORANDA




DATA QUALITY ASSURANCE/QUALITY CONTROL
REVIEW

PROJECT NO. 0863.01.03 | APRIL 10, 2017 | GRAYS HARBOR HISTORICAL
SEAPORT AUTHORITY

This report reviews the analytical results for sediment samples collected by the Maul Foster
& Alongi, Inc. (MFA) project team on the property located at 500 North Custer Street in
Aberdeen, Washington. The samples were collected in November 2013.

Analytical Resources, Incorporated (ARI) performed the analyses. ARI report
XN64_XO00_GHHSA_1rpt, which contains reports XN64 and XOO00, and report
XQ70_MFA_GHHSA_rpt, which contains XQ70, were reviewed. Three of the sediment
samples were processed by ARI to obtain pore water and were reported in XOO00. Follow-up
analyses were performed on XN64 samples and reported in XQ70. The analyses performed
and samples analyzed are listed below. Some analyses may not have been performed on all
samples.

Analysis Reference

Ammonia Nitrogen USEPA 350.1 Modified
Diesel and Motor Oil NWTPH-Dx
Dioxins/Furans USEPA 1613B
Gasoline NWTPH-G

Grain Size PSEP 1986
Polychlorinated Biphenyls USEPA 8082A

Pore Water Conductivity USEPA 120.1

Pore Water Salinity SM 2520B

Preserved and Total Solids SM 2540G
Semivolatile Organic Compounds USEPA 8270D/8270D SIM
Total Mercury USEPA 7471A

Total Metals USEPA 6010C

TOC Plumb

Total Sulfides USEPA 376.2

Total Volatile Solids SM 2540E

NWTPH = Northwest Total Petroleum Hydrocarbons.

Plumb = Procedures for handling and chemical analysis of sediment and water samples (Plumb, 1981).
PSEP = Puget Sound Estuary Protocols.

SIM = selective ion monitoring.

SM = Standard Methods for the Examination of Water and Wastewater.

TOC = total organic carbon.

USEPA = U.S. Environmental Protection Agency.
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Samples Analyzed

SDG XN64 SDG XO00 SDG XQ70
CR01-10cm CRO01-10cm (pore water) CR04-10cm
CR02-10cm CR02-10cm (pore water) CRO05-10cm
CR03-10cm CR03-10cm (pore water) CR05-2.5
CR04-10cm - CR04-2.5
CRO05-10cm

CR06-10cm

CR04-5
CR06-2.5

SDG = sample delivery group.

DATA QUALIFICATIONS

Analytical results were evaluated according to applicable sections of USEPA procedures
(USEPA, 2008, 2010, 2011), appropriate laboratory and method-specific guidelines (ARI,
2013; USEPA, 1986), and the dioxin rules memorandum developed by MFA and approved
by the Washington State Department of Ecology (MFA, 2012).

Data validation procedures were modified, as appropriate, to accommodate quality control
(QC) requirements for methods not specifically addressed by the functional guidelines (e.g.,
total volatile solids).

Any result reported as exceeding the calibration range of the instrument was qualified as an
estimate and assigned a “]” flag.

USEPA Method 1613B results reported as estimated maximum potential concentrations
(EMPCs) were qualified by the reviewer with “U” (non-detect) at the reported EMPC value.

In report XQ70, the USEPA Method 1613B OCDD results for samples CR05-2.5 and
CRO4-2.5 exceeded the instrument calibration range. National Functional Guidelines for
dioxin/furan data review state that laboratories are not required to take action when OCDD
exceeds instrument calibration range (USEPA, 2011) The OCDD results were qualified “J”
as estimated.

All data are considered acceptable for their intended use with the appropriate data qualifiers
assigned.

HOLDING TIMES, PRESERVATION, AND SAMPLE STORAGE

Holding Times

In report XN64, the USEPA Method 8270D results for phenol, pentachlorophenol, and
butylbenzylphthalate from samples CR04-10cm, CR04-5, CR05-10cm, and CR06-10cm were
extracted and analyzed six days after the recommended 14-day holding time. All detected
results have been qualified “J” as estimated, and all non-detect results have been qualified
“UJ” as estimated.

R:\1044.02 Gray's Harbor Historical Seaport\Document\06_2019.06.19 Study Area Investigation\Appendix G DVM\DVM_2013.doc  PAGE 2



In report XQ70, samples CR04-10cm, CR05-10cm, CR05-2.5, and CR04-2.5 were extracted
for analysis by NWTIPH-Dx, USEPA Method 8082A, and USEPA Method 8270D/8270D
SIM after the recommended 14-day holding time. Samples CR05-2.5 and CR04-2.5 were
prepared and analyzed for USEPA Method 7471A total mercury after the recommended 28-
day holding time. All detected results have been qualified “]” as estimated, and all non-detect
results have been qualified “U]J” as estimated.

The remaining extractions and analyses were performed within the recommended holding
time criteria.

Preservation and Sample Storage

The samples were preserved and stored appropriately.

BLANKS
Method Blanks

Laboratory method blank analyses were performed at the required frequencies. For purposes
of data qualification, the method blanks were associated with all samples prepared in the
analytical batch.

If an analyte was detected in a sample and in the associated method blank at less than ten
times the method blank concentration, the sample result was qualified. USEPA Method
1613B sample results were qualified if sample concentrations were less than five times the
associated method blank concentration. Reporting limits were elevated to the concentrations
detected in the samples, and results were qualified as not detected “U” at the elevated
method reporting limit (MRL).

For USEPA Method 1613B, if an analyte was detected in a sample and in the associated
method blank below the reporting limit but above the estimated detection limit, sample
detections below the level found in the method blank were qualified as “U” at the reporting
limit.

In report XN64 and XQ70, the USEPA Method 1613B method blanks had detections for
some analytes below the MRL and some detections for 1,2,3,4,6,7,8-HpCDD and OCDD
above the MRL. All associated sample results were greater than five times the method blank
concentrations; thus, no results were qualified.

In report XNo64, the USEPA Method 376.2 sulfide method blank prepared on November
12, 2013, had a total sulfide detection of 0.17 milligram per kilogram (mg/kg). All associated
sample detections were greater than ten times the method blank detection; thus, no results
were qualified.

All remaining laboratory method blanks were non-detect.
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Trip Blanks

Trip blanks were not submitted for this sampling event, as volatile organic compounds were
not analyzed.

Equipment Rinsate Blanks

Equipment rinsate blanks were not collected for this sampling event. Equipment was
decontaminated after each sample was collected in accordance with the sediment sampling
and analysis plan (MFA, 2013).

SURROGATE RECOVERY RESULTS

When appropriate, individual samples were spiked with surrogate compounds to evaluate
laboratory performance.

In report XN64, NWTPH-Gx surrogate recoveries for sample CR06-2.5 exceeded the lower
percent recovery limits for both trifluorotoluene and bromobenzene. The associated result
was qualified by the reviewer as follows:

Original Result Quallified Result
Sample Component
P P (markg) (mg/kg)
CRO06-2.5 Gasoline 54 U 54 UJ

The reviewer took no action based on minor surrogate outliers or surrogate percent
recoveries that were outside acceptance limits because of dilutions necessary to quantify high
concentrations of target analytes present in the samples. The laboratory appropriately
documented and qualified surrogate outliers. Associated batch quality assurance and QC for
samples with surrogate outliers were within acceptance limits.

All remaining surrogate recoveries were within acceptance limits.

LABELED ANALOG STANDARD RECOVERY RESULTS

All USEPA Method 1613B Modified samples were spiked with C13 labeled analog standards
to quantify the recovery of individual target compounds. All C13 labeled analog standard
recoveries were within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

Matrix spike/matrix spike duplicate (MS/MSD) results are used to evaluate laboratory
precision and accuracy. All MS/MSD samples were extracted and analyzed at the required
frequency.

In report XN64, the USEPA Method 7471A MS exceeded the upper percent recovery
acceptance limit for total mercury. The exceedance was minor and the laboratory control
sample (LCS) had acceptable recovery; thus, no results were qualified.
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In report XNO64, the case narrative states that the USEPA 376.2 sulfide matrix duplicate
exceeded relative percent difference (RPD) acceptance criteria. The matrix duplicate RPD
results were not included in the QC report. The remaining batch QC had acceptable
recoveries, and the laboratory stated that sample heterogeneity likely was the cause of the
RPD exceedance. No results were qualified.

In report XN64, the case narrative states that the Method Plumb (1981) MS had low percent
recovery for TOC and that a re-prepared MS also had low recovery. The LLCS had acceptable
recovery, which indicates matrix interference. The following results were qualified “J” as
estimated:

Report sample Component Origin(i;l))Result Qualifi(eo/zj) Result
XN64 CR06-10cm TOC 35.6 35.6J
XN64 CR04-10cm TOC 31.4 3141
XN64 CRO05-10cm TOC 13.6 13.6J
XN64 CR06-2.5 TOC 49.5 4957
XN64 CRO04-5 TOC 16.5 16.5J
XN64 CR01-10cm TOC 2.06 2.06J
XN64 CR02-10cm TOC 3.21 3.21
XN64 CR03-10cm TOC 291 2917

All recoveries were within acceptance limits for percent recovery and RPDs.

LABORATORY DUPLICATE RESULTS

Duplicate results are used to evaluate laboratory precision. All duplicate samples were
extracted and analyzed at the required frequency. Laboratory duplicate RPDs for USEPA
Method 6010C were assessed against the RPD acceptance limit of 35 percent for soil
laboratory duplicates, as presented in the National Functional Guidelines for inorganic data
review (USEPA, 2010). Minor laboratory duplicate RPD exceedances and exceedances for
results near the reporting limit were not qualified by the reviewer.

In report XN64, the USEPA Method 6010C laboratory duplicate exceeded RPD acceptance
criteria for total chromium, total copper, and total mercury. The exceedance for total
mercury was minor and the associated results were not qualified. The associated batch QC
had acceptable recoveries; however, the total chromium and total copper RPD exceedances
were significant. The following results were qualified:

Original Result ualified Result
Report Sample Component ?mg/kg) Q (mg/kg)
XN64 CR06-2.5 Total Chromium 26 2617
XN64 CR06-2.5 Total Copper 96 96 J
XN64 CR01-10cm Total Chromium 40 407
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Original Result ualified Result
Report Sample Component ?mg/kg) Q (mg/kg)
XN64 CRO1-10cm Total Copper 58 58J
XN64 CR02-10cm Total Chromium 38.5 38,57
XN64 CR02-10cm Total Copper 56.3 56.3J
XN64 CR03-10cm Total Chromium 48 48 J
XN64 CR03-10cm Total Copper 65.4 65.4]

All remaining laboratory duplicate RPDs were within acceptance limits.

LABORATORY CONTROL SAMPLE/LABORATORY CONTROL

SAMPLE DUPLICATE RESULTS

An LCS/laboratory control sample duplicate (LCSD) is spiked with target analytes to
provide information on laboratory precision and accuracy. The LCS/LCSD samples were
extracted and analyzed at the required frequency.

In report XN64, the USEPA Method 8270D SIM LCS exceeded the instrument calibration
range for pentachlorophenol. The LLCS percent recovery was within acceptance limits, and
the associated sample detections were already qualified as estimated because they were below
the MRL; thus, no results were qualified by the reviewer.

All remaining LCS/LCSD analytes were within acceptance limits for percent recovery and
RPD.

FIELD DUPLICATE RESULTS

Field duplicate samples measure both field and laboratory precision. No field duplicate
samples were submitted for analysis.

CONTINUING CALIBRATION VERIFICATION RESULTS

Continuing calibration verification (CCV) results are used to demonstrate instrument
precision and accuracy through the end of the sample batch.

National Functional Guidelines for low/medium volatile and semivolatile data review
(USEPA, 2008) state that results associated with closing CCV percent drift exceedances
between 50 percent and -50 percent do not require qualification. However USEPA Method
8270D states that when CCV percent drift acceptance criteria are met for at least 80 percent
of the compounds, non-detects may be reported for compounds that exceed acceptance
limits if the laboratory demonstrates that quantitation limit sensitivity can still be achieved.
Detected compounds associated with CCV percent drift exceedances may be reported as
estimated values.

In report XN64, the USEPA Method 8270D SIM CCV exceeded percent drift criteria for
benzyl alcohol and butylbenzylphthalate. In report XQ70, the USEPA Method 8270D and
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8270D SIM CCVs also exceeded percent drift criteria for several compounds. Associated
sample detections above the MRL were qualified with “J” as estimated. USPEA Method
8270D results associated with report XQ70 were already qualified “J” due to holding time

exceedances, as noted above.

Original Result Quallified Result
Report Sample Component
P P P (ug/kg) (ug/kg)
XN64 CR02-10cm Benzyl Alcohol 43 Q 43
XN64 CR03-10cm Benzyl Alcohol 43 Q 43

pg/kg = micrograms per kilogram.

Based on available information, all other CCVs were within acceptance limits for percent
recovery.

REPORTING LIMITS

ARI used routine reporting limits for non-detect results, except when samples required
dilutions because of limited sample or extract volume, high analyte concentrations, and/or
matrix interferences.

Detections below the MRL were reported for some analyses: results for USEPA Method
1613B were reported to estimated detection limits, and results for USEPA Methods 8082A,
8270D, and 8270D SIM were reported to method detection limits. Some NWITPH-Gx,
USEPA Method 8082A, and USEPA Method 8270D reporting limits were raised because of
chromatographic interference or matrix interference. All samples in report XQ70 were
diluted 1:5 for USEPA Method 8270D/8270D SIM analyses due to matrix interference.

DATA PACKAGE

The data packages were reviewed for transcription errors, omissions, and anomalies.

In report XING64, the case narrative states that the USEPA Method 7471A MS exceeded the
lower acceptance limit for total mercury; however, the MS exceeded the upper acceptance
limit.

In report XOO00, conductivity was not indicated on the chain of custody but was analyzed for
pore water extracts of samples CR01-10cm, CR02-10cm, and CR03-10cm.

All samples submitted for pore water extraction (CR01-10cm, CR02-10cm, CR03-10cm, and
CRO4-5) produced insufficient volume for USEPA Method 376.2 sulfides analysis. The
volume of extracted pore water was sufficient to perform the remaining analyses.

No additional issues were found.
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DATA QUALITY ASSURANCE/QUALITY
CONTROL REVIEW

PROJECT NO. 1044.02.01 | APRIL 10, 2017 | GRAYS HARBOR HISTORICAL
SEAPORT AUTHORITY

Maul Foster & Alongi, Inc. (MFA) conducted an independent review of the quality of
analytical results for groundwater, sediment, soil, and stormwater samples collected at the
leased tideland and in-water portion of the Seaport Landing site, located adjacent to the
Chehalis River at 500 North Custer Street in Aberdeen, Washington. The samples were
collected on October 12 through 16, 2015, and January 12, 2016.

Analytical Resources, Inc. (ARI) in Tukwila, Washington, and NVL Laboratories (NVL) in
Seattle, Washington, performed the analyses. ARI report numbers AONO, AON1, AON2,
AON3, AOT3, AOVS8, AOV9, AOWI1, AOW2, ART5, ASF7, and AUD1 were reviewed.
The analyses performed and samples analyzed are listed below. Additional samples were
submitted to ARI on hold and were archived at -18 degrees Celsius (°C). Portions of samples
reported in AOV8, AOV9, and AOW?2 were subcontracted to NVL for asbestos analysis and
results are appended to AOVS, AOVY, and AOW2, respectively. Report ART5 is a follow-
up to report AOW1 and contains results originally requested, but not reported in AOW1.
Report ASF7 is a follow-up to report AOV9 and contains results for tests requested in
addition to those reported in AOVO.

Analysis Reference

Ammonia Nitrogen USEPA 350.1 Modified
Asbestos EPA 600/M4-82-020 and 600R-93/116
Diesel and Motor Oil NWTPH-Dx

Dioxins and Furans USEPA 1613B*

Grain Size PSEP

Polychlorinated Biphenyls (PCBs) USEPA 8082A
Semivolatile Organic Compounds (SVOCs) USEPA 8270D / 8270D-SIM
Sulfide SM 4500-S2D

Total and Dissolved Mercury USEPA 7470A/7471A
Total and Dissolved Metals USEPA 200.8/6010C

Total Organic Carbon (TOC) Plumb, 1981

Total Solids/Preserved Total Solids/Total Volatile Solids | SM 2540G

NWTPH = Northwest Total Petroleum Hydrocarbons.

PSEP = Puget Sound Estuary Protocols (PSEP, 1997).

SIM = selective ion monitoring.

SM = Standard Methods for the Examination of Water and Wastewater.
USEPA = U.S. Environmental Protection Agency.
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* The following acronyms are used to report USEPA Method 1613B congener results:

TCDD = Tetrachlorodibenzo-p-dioxin

TCDF = Tetrachlorodibenzofuran

PeCDD = Pentachlorodibenzo-p-dioxin

PeCDF = Pentachlorodibenzofuran

HxCDD = Hexachlorodibenzo-p-dioxin

HxCDF = Hexachlorodibenzofuran

HpCDD = Heptachlorodibenzo-p-dioxin

HpCDF = Heptachlorodibenzofuran

OCDD = Octachlorodibenzo-p-dioxin

OCDF = Octachlorodibenzofuran

Samples Analyzed

Report AONO Report AON1 Report AON2 Report AON3 Report AOV8
CR-07-SSD-COMP | CR11-14-SBSD-COMP | CR09a-SSD-COMP CR20-S-5.0 CR17-D-SSD
CR23-5-3.0 CR-24-SSD-COMP CR09b-SSD-COMP CR21-S-5.0 CR17-D-SBSD
CR22-S-3.0 CR11-SBSD-23 - CR21-GW-10 CRO8A-SBSD
CR23-GW-6.0 CR12-SBSD-15 - CR20-GW-5.0 CR10-SSD-COMP
CR22-GW-9.0 CR13-SBSD-11 - Seep-01 CR08a-SSD-COMP
- CR14-SBSD-12 = - -
Report AOT3 Report AOV9 Report AOW1 Report AOW2 Report ART5
CR19D-SSD-CONV CRO8b-SBSD CR19F-SBSD CR15C-SSD CR18B-SBSD
- CR26-SBSD CR19F-SBSD-DUP CR15C-SBSD CR18B-SSD
- - CR19F-SSD CR08b-SSD-COMP -
- - SR18B-SBSD - -
- - SR18B-SSD - -
Report ASF7 Report AUD1 - - --
CRO08b-SBSD Storm-01 - - -
CR26-SBSD - - - -
DATA QUALIFICATIONS

Analytical results were evaluated according to applicable sections of USEPA procedures
(USEPA, 2014a,b,c) and appropriate laboratory and method-specific guidelines (ARI, 2014;
USEPA, 1980).

Data validation procedures were modified, as appropriate, to accommodate quality control
requirements for methods not specifically addressed by the functional guidelines (e.g.,
NWTPH-Dx).
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Where appropriate, the data were qualified using the following qualifiers:

J The analyte was positively identified but the associated numerical value is an
approximate concentration because either there was an issue with the quality of the
data generated or the concentration of the analyte was between the reporting limit
(RL) and half the RL or the estimated detection limit (EDL).

J+ The result is an estimated value but may be biased high.

U Analysis was conducted, but the analyte was not detected at or above the selected
RL. The value may represent an adjusted RL or the sample-specific EDL.

UJ The analyte was not detected (see definition of “U” and “J” qualifiers above).
The reported value should be considered approximate.

R The sample results are unusable because certain quality control criteria were not
met. The analyte may or may not be present in the sample.

GENERAL ASSESSMENT

Results for total and dissolved metals in water were reviewed to identify inconsistencies in
any one sample. All total metals results were greater than dissolved metals results or within a
reasonable relative percent difference (RPD).

ARI did not use second column confirmation for 2,3,7,8-TCDF. The reviewer confirmed
that the analytical column used for USEPA Method 1613B analysis met requirements for
2,3,7,8-TCDD and 2,3,7,8-TCDF isomer specificity, therefore not requiring second column

confirmation.

In reports AON1, AON2, AON3, AOVS8, AOV9, AOW1, AOW2, and AUD1, USEPA
Method 1613B detected results that were reported as estimated maximum potential
concentrations (EMPC) were assigned by the reviewer a “U” qualifier (non-detect) at the
reported EMPC value. Results detected below the RL were flagged by ARI with “] EMPC”
and were also assigned by the reviewer a “U” qualifier at the reported EMPC value. In
reports AON2 and AOWI, the 1,2,3,7,8-PeCDF results for samples CR09a-SSD-COMP
and CR19F-SSD were flagged by ARI with “X” in addition to “EMPC,” due to
polychlorinated diphenyl ether interference. Qualified results are summarized below.

Laboratory- Result of

Report Sample Component Reported Result Record
(p9/9) (p9/9)

AONO CR23-5-3.0 2,3,7,8-TCDF 0.0538 J EMPC 0.0538 U
AONO CR23-5-3.0 1,2,3,6,7,8-HXCDF 0.153 JEMPC 0.153 U
AONO CR23-5-3.0 1,2,3,7,8,9-HXCDF 0.155 JEMPC 0.155U
AONO CR23-5-3.0 1,2,3,4,7,8-HxCDD 0.193 JEMPC 0.193U
AONO CR23-5-3.0 1,2,3,4,7,8,9-HpCDF 0.221 JEMPC 0.221 U
AONO CR23-5-3.0 Total TCDF 0.103 EMPC 0.103 U
AONO CR23-5-3.0 Total TCDD 11.4 EMPC 11.4U
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Laboratory- Result of
Report Sample Component Reported Result Record
(p9/9) (P9/9)
AONO CR23-5-3.0 Total HXCDF 5.78 EMPC 5.78U
AONO CR23-5-3.0 Total HXCDD 27.3 EMPC 27.3U
AONO CR23-5-3.0 Total HpCDF 10.2 EMPC 10.2U
AONO CR22-5-3.0 2,3,7,8-TCDD 1.41 JEMPC 141U
AONO CR22-5-3.0 1,2,3,4,7,8,9-HpCDF 12.5 EMPC 125U
AONO CR22-5-3.0 Total TCDF 5.25 EMPC 5.25U
AONO CR22-5-3.0 Total TCDD 13.6 EMPC 136U
AONO CR22-5-3.0 Total PeCDF 48.6 EMPC 48.6 U
AONO CR22-5-3.0 Total HpCDF 695 EMPC 695 U
AON1 CR11-SBSD-23 1,2,3,6,7,8-HXCDF 0.0339 J EMPC 0.0339 U
AON1 CR11-SBSD-23 1,2,3,7,8,9-HXCDF 0.112 JEMPC 0.112U
AON1 CR11-SBSD-23 1,2,3,4,7,8-HxCDD 0.255 JEMPC 0.255U
AON1 CR11-SBSD-23 1,2,3,6,7,8-HXCDD 0.631 JEMPC 0.631U
AON1 CR11-SBSD-23 1,2,3,4,6,7,8-HpCDF 0.317 JEMPC 0.317U
AON1 CR11-SBSD-23 Total TCDF 0.303 EMPC 0.303 U
AON1 CR11-SBSD-23 Total TCDD 7.61 EMPC 7.61U
AON1 CR11-SBSD-23 Total PeCDF 0.111 EMPC 0.111U
AON1 CR11-SBSD-23 Total HXCDF 0.599 EMPC 0.599 U
AON1 CR11-SBSD-23 Total HXxCDD 18.1 EMPC 18.1U
AON1 CR11-SBSD-23 Total HpCDF 1.28 EMPC 128U
AON2 CR09a-SSD-COMP 1.2.37.8-PeCDF 0.383 JXEMPC 0.383U
AON2 CR09a-SSD-COMP 2,3,4,7,8-PeCDF 0.379 JEMPC 0.379 U
AON2 CR09a-SSD-COMP 1,2,3,4,7,8-HXCDF 0.991 EMPC 0.991 U
AON2 CR09a-SSD-COMP Total TCDF 6.42 EMPC 6.42 U
AON2 CR09a-SSD-COMP Total TCDD 8.55 EMPC 8.55U
AON2 CR09a-SSD-COMP Total PeCDF 10.6 EMPC 106 U
AON2 CR09a-SSD-COMP Total PeCDD 12.4 EMPC 124U
AON2 CR09a-SSD-COMP Total HXCDF 22.2 EMPC 22.2U
AON2 CR09a-SSD-COMP Total HXCDD 48.3 EMPC 48.3 U
AON2 CR09b-SSD-COMP 2,3,7,8-TCDD 2.06 EMPC 2.06 U
AON2 CR09b-SSD-COMP 2,3,4,7,8-PeCDF 0.528 EMPC 0.528 U
AON2 CR09b-SSD-COMP 1,2,3,4,7,8-HXCDF 1.16 EMPC 1.16 U
AON2 CR09b-SSD-COMP Total TCDF 12.5 EMPC 125U
AON2 CR09b-SSD-COMP Total TCDD 15.4 EMPC 154U
AON2 CR09b-SSD-COMP Total PeCDF 16.5 EMPC 165U
AON2 CR09b-SSD-COMP Total PeCDD 21.0 EMPC 210U
AON2 CR09b-SSD-COMP Total HXCDF 30.8 EMPC 30.8U
AON2 CR09b-SSD-COMP Total HXCDD 72.3 EMPC 72.3U
AON2 CR09b-SSD-COMP Total HpCDF 58.9 EMPC 589U
AON3 CR20-S-5.0 1,2,3,7,8-PeCDF 4.85 EMPC 485U
AON3 CR20-S-5.0 Total TCDF 50.9 EMPC 509U
AON3 CR20-S-5.0 Total TCDD 79.6 EMPC 79.6 U
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Laboratory- Result of
Report Sample Component Reported Result Record
(p9/9) (P9/9)
AON3 CR20-S-5.0 Total PeCDF 316 EMPC 316 U
AON3 CR20-S-5.0 Total HXCDF 1340 EMPC 1340 U
AON3 CR20-S-5.0 Total HXCDD 843 EMPC 843 U
AON3 CR20-S-5.0 Total HpCDF 3080 EMPC 3080 U
AON3 CR21-5-5.0 2,3,7,8-TCDF 0.657 JEMPC 0.657 U
AON3 CR21-5-5.0 2,3,7,8-TCDD 0.467 JEMPC 0.467 U
AON3 CR21-5-5.0 2,3,4,7,8-PeCDF 0.727 JEMPC 0.727 U
AON3 CR21-S-5.0 Total TCDF 7.08 EMPC 7.08 U
AON3 CR21-5-5.0 Total TCDD 4.89 EMPC 4.89U
AON3 CR21-5-5.0 Total PeCDF 36.3 EMPC 36.3U
AON3 CR21-5-5.0 Total PeCDD 14.9 EMPC 149U
AON3 CR21-5-5.0 Total HXCDF 95.5 EMPC 955U
AOV8 CR17-D-SSD 2,3,7,8-TCDF 0.406 J EMPC 0.406 U
AOV8 CR17-D-SSD 1,2,3,7,8-PeCDF 0.213 JEMPC 0.213U
AOV8 CR17-D-SSD 2,3,4,7,8-PeCDF 0.239 JEMPC 0.239U
AOV8 CR17-D-SSD 2,3,4,6,7,8-HxCDF 0.443 JEMPC 0.443 U
AOV8 CR17-D-SSD 1,2,3,7,8,9-HXCDF 0.324 JEMPC 0.324 U
AOV8 CR17-D-SSD 1,2,3,4,7,8-HxCDD 0.736 JEMPC 0.736 U
AOV8 CR17-D-SSD 1,2,3,4,7,8,9-HpCDF 0.483 JEMPC 0.483U
AOV8 CR17-D-SSD Total TCDF 4.27 EMPC 427U
AOV8 CR17-D-SSD Total TCDD 12.4 EMPC 124U
AOV8 CR17-D-SSD Total PeCDF 4.66 EMPC 4.66 U
AOV8 CR17-D-SSD Total PeCDD 16.7 EMPC 16.7 U
AOV8 CR17-D-SSD Total HxCDF 10.8 EMPC 10.8U
AOV8 CR17-D-SSD Total HXCDD 45.8 EMPC 458U
AOV8 CR17-D-SSD Total HpCDF 21.2 EMPC 21.2U
AOV8 CRO8A-SBSD 1,2,3,7,8,9-HXCDF 0.258 JEMPC 0.258 U
AOV8 CRO8A-SBSD 1,2,3,4,7,8-HxCDD 0.583 JEMPC 0.583 U
AOV8 CRO8A-SBSD 1,2,3,4,7,8,9-HpCDF 0.250 JEMPC 0.250 U
AOV8 CRO8A-SBSD Total TCDF 0.656 EMPC 0.656 U
AOV8 CRO8A-SBSD Total TCDD 12.0 EMPC 12.0U
AOV8 CRO8A-SBSD Total PeCDF 0.428 EMPC 0.428 U
AOV8 CRO8A-SBSD Total PeCDD 12.7 EMPC 12.7 U
AOV8 CRO8A-SBSD Total HXCDF 1.27 EMPC 127U
AOV8 CRO8A-SBSD Total HXCDD 33.2EMPC 332U
AOV8 CRO8A-SBSD Total HpCDF 3.43 EMPC 343U
AOV8 CR08a-SSD-COMP 1,2,3,7,8-PeCDF 0.483 JEMPC 0.483 U
AOV8 CR08a-SSD-COMP 1,2,3,4,7,8,9-HpCDF 2.10 EMPC 2.10U
AOV8 CR08a-SSD-COMP Total TCDF 10.9 EMPC 109U
AOV8 CR08a-SSD-COMP Total TCDD 23.9 EMPC 239U
AOV8 CR08a-SSD-COMP Total PeCDF 12.8 EMPC 128U
AOV8 CR08a-SSD-COMP Total PeCDD 25.9 EMPC 259U
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Laboratory- Result of
Report Sample Component Reported Result Record
(p9/9) (P9/9)
AOV8 CR08a-SSD-COMP Total HXCDF 44.0 EMPC 440U
AOV8 CR08a-SSD-COMP Total HXCDD 147 EMPC 147U
AOV8 CR08a-SSD-COMP Total HpCDF 126 EMPC 126 U
AOV9 CR08b-SBSD 1,2,3,7,8-PeCDF 0.288 JEMPC 0.288 U
AOV9 CR08b-SBSD 1,2,3,4,6,7,8-HpCDF 0.295 JEMPC 0.295U
AOV9 CR08b-SBSD OCDF 0.802 JEMPC 0.802 U
AOV9 CR08b-SBSD Total TCDF 10.7 EMPC 10.7 U
AOV9 CR08b-SBSD Total TCDD 21.4 EMPC 214U
AOV9 CR08b-SBSD Total PeCDF 2.08 EMPC 2.08 U
AOV9 CR08b-SBSD Total PeCDD 21.9 EMPC 219U
AOV9 CR08b-SBSD Total HXCDF 0.888 EMPC 0.888 U
AOV9 CR08b-SBSD Total HXCDD 45.4 EMPC 454U
AOV9 CR08b-SBSD Total HpCDF 0.643 EMPC 0.643 U
AOW1 CR19F-SSD 1,2,3,7,8-PeCDF 0.613 JX EMPC 0.613 U
AOW1 CR19F-SSD 1,2,3,7,8,9-HXCDF 0.571 JEMPC 0.571U
AOW1 CR19F-SSD Total TCDF 25.6 EMPC 256 U
AOW1 CR19F-SSD Total TCDD 20.6 EMPC 20.6 U
AOW1 CR19F-SSD Total PeCDF 23.6 EMPC 236U
AOW1 CR19F-SSD Total PeCDD 26.4 EMPC 26.4U
AOW1 CR19F-SSD Total HXCDF 40.2 EMPC 40.2 U
AOW1 CR19F-SSD Total HxCDD 93.0 EMPC 93.0U
AOW1 CR19F-SSD Total HpCDF 62.7 EMPC 62.7 U
AOW1 CR18B-SSD 2,3,7,8-TCDF 0.381 JEMPC 0.381U
AOW1 CR18B-SSD 1,2,3,7,8-PeCDF 0.157 JEMPC 0.157 U
AOW1 CR18B-SSD 2,3,4,7,8-PeCDF 0.183 JEMPC 0.183U
AOW1 CR18B-SSD 1,2,3,4,7,8-HXCDF 0.424 J EMPC 0.424 U
AOW1 CR18B-SSD 1,2,3,6,7,8-HXCDF 0.294 J EMPC 0.294 U
AOW1 CR18B-SSD Total TCDF 4.57 EMPC 457U
AOW1 CR18B-SSD Total TCDD 15.9 EMPC 159U
AOW1 CR18B-SSD Total PeCDF 4.65 EMPC 465U
AOW1 CR18B-SSD Total PeCDD 20.5 EMPC 205U
AOW1 CR18B-SSD Total HXCDF 8.92 EMPC 8.92U
AOW1 CR18B-SSD Total HXCDD 46.9 EMPC 469U
AOW2 CR15C-SSD 2,3,4,7,8-PeCDF 0.505 J EMPC 0.505 U
AOW2 CR15C-SSD 1,2,3,4,7,8-HXCDF 1.25 EMPC 125U
AOW2 CR15C-SSD 2,3,4,6,7,8-HxCDF 1.21 EMPC 121U
AOW2 CR15C-SSD 1,2,3,4,7,8,9-HpCDF 0.959 JEMPC 0.959 U
AOW2 CR15C-SSD Total TCDF 13.7 EMPC 13.7 U
AOW2 CR15C-SSD Total TCDD 20.3 EMPC 20.3U
AOW2 CR15C-SSD Total PeCDF 12.6 EMPC 126U
AOW2 CR15C-SSD Total HXCDF 28.1 EMPC 28.1U
AOW2 CR15C-SSD Total HXCDD 76.1 EMPC 76.1U
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Laboratory- Result of
Report Sample Component Reported Result Record
(p9/9) (P9/9)
AOW2 CR15C-SSD Total HpCDF 60.7 EMPC 60.7 U
AOW2 CRO08b-SSD-COMP Total TCDF 21.7 EMPC 21.7U
AOW2 CRO08b-SSD-COMP Total TCDD 25.0 EMPC 25.0U
AOW2 CRO08b-SSD-COMP Total PeCDF 35.9 EMPC 359U
AOW2 CRO08b-SSD-COMP Total HXCDF 119 EMPC 119 U
AOW2 CRO08b-SSD-COMP Total HpCDF 243 EMPC 243 U
EMPC = estimated maximum potential concentration.
J = the result is an estimated value.
pPg/g = picograms per gram.
U = the result is non-detect.
Laboratory- Result of
Report Sample Component Reported Result Record
(pg/L) (Pg/L)
AUD1 Storm-01 2,3,7,8-TCDF 0.872 J EMPC 0.872U
AUD1 Storm-01 1,2,3,7,8-PeCDF 1.13 JEMPC 113U
AUD1 Storm-01 1,2,3,6,7,8-HXxCDF 1.38 JEMPC 138U
AUD1 Storm-01 2,3,4,6,7,8-HxCDF 2.26 JEMPC 226 U
AUD1 Storm-01 1,2,3,7,8,9-HXxCDF 0.949 J EMPC 0.949 U
AUD1 Storm-01 1,2,3,4,7,8-HxCDD 0.795 J EMPC 0.795 U
AUD1 Storm-01 1,2,3,4,7,8,9-HpCDF 2.67 JEMPC 267U
AUD1 Storm-01 Total TCDF 9.23 EMPC 9.23U
AUD1 Storm-01 Total TCDD 39.8 EMPC 39.8U
AUD1 Storm-01 Total PeCDF 30.1 EMPC 30.1U
AUD1 Storm-01 Total PeCDD 18.6 EMPC 186U
AUD1 Storm-01 Total HXCDF 88.0 EMPC 88.0U
AUD1 Storm-01 Total HXCDD 100 EMPC 100U
AUD1 Storm-01 Total HpCDF 130 EMPC 130U

EMPC = estimated maximum potential concentration.

J = the result is an estimated value.

pg/L = picograms per liter.
U = the result is non-detect.
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In reports AONO, AOVS, and AOW2, the USEPA Method 1613B OCDD result for
samples CR22-S-3.0 and CR082-SSD-COMP exceeded the instrument calibration range. The
results have been qualified as estimated by the reviewer as follows:

Laboratory- Result of

Report Sample Component Reported Result Record
(pg/9) (ug/kg)

AONO CR22-5-3.0 OCDD 30800 30800 J
AOVS8 CR08a-SSD-COMP OCDD 13700 13700 J
AOW2 CROb-SSD-COMP OCDD 22200 22200 J

J = the result is an estimated value.
ug/kg = micrograms per kilogram.

In report AON3, the laboratory flagged USEPA Method 8082A Aroclor 1254 results for
sample CR20-S-5.0 due to primary and confirmation column relative percent differences
(RPDs) greater than or equal to 40 percent. The laboratory did not detect chromatographic
interference. The results were qualified “J”, as estimated, by the reviewer. Qualifications are
as follows:

Laboratory- Result of
Report Sample Component Reported Result Record
(ug/kg) (ug/kg)
AON3 CR20-S-5.0 Aroclor 1254 710 710J
AON3 CR21-S-5.0 Aroclor 1254 73 7313

J = the result is an estimated value.
ug/kg = micrograms per kilogram.

In report AOT3, the preserved (fixed) total solids result was greater than the total solids
result. The preserved total solids value was within 20 percent of the total solids value; thus,
no results were qualified.

The data are considered acceptable for their intended use, with the appropriate data
qualifiers assigned.

HOLDING TIMES, PRESERVATION, AND SAMPLE STORAGE

Holding Times

All TOC analysis dates exceeded the recommended 14-day holding time; however, samples
from reports AON1, AON2, AOVS8, AOW1, and AOW2 were prepared for analysis within
14 days of sample collection. Samples from report ASF7 were prepared from containers
frozen at the time of receipt. No data required qualification.

USEPA Method 8270D and 8270D SIM extractions were conducted one to two days past
the 14-day recommended holding times for sediment samples associated with reports AOV9
and AOW?2. The reviewer confirmed with ARI that the affected samples were extracted
from containers stored at -18°C from the time of login. Sediment sample storage at -18°C
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extends USEPA Method 8270D and 8270D-SIM holding time to one year. No qualification
was required.

Remaining extractions and analyses were performed within the recommended holding time
criteria.

Preservation and Sample Storage

The samples were preserved and stored appropriately.

BLANKS
Method Blanks

Laboratory method blank analyses were performed at the required frequencies. For purposes
of data qualification, the method blanks were associated with all samples prepared in the
analytical batch.

If an analyte was detected in a sample and in the associated method blank, the sample result
was qualified if the concentration was less than five times the method blank concentration
for USEPA Method 1613B results and less than ten times the method blank concentration
for remaining analysis results. Method reporting limits (MRLs) were elevated to the
concentration detected in the samples and results were qualified as not detected “U” at the
elevated MRL. The reviewer did not qualify remaining results.

Sample results less than five times the MRL were qualified by the reviewer with “J+”, as
estimated with a positive bias, if sample results were also within ten times a method blank
concentration that was below the MRL.

For USEPA Method 1613B results, analytes detected in a sample and in the associated
method blank below the MRL but above the EDL were qualified as “U” at the reporting
limit. Method blank detections flagged as EMPCs did not result in qualification.

In report AON3, the USEPA Method 1613B method blank had detections for some
analytes below the MRL and a detection of OCDD above the MRL. All associated sample
results were above the MRL and greater than five times the method blank concentrations;
thus, no results were qualified.
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In reports AONO, AON1, and AON2, the soil and sediment matrix USEPA Method 1613B
method blank (MB-102315) had several detections below the MRL and a detection for
OCDD above the MRL. The following results were qualified

Laboratory- Result of

Report Sample Component Reported Result Record
(pg/9) (p9/9)

AONO CR23-5-3.0 2,3,4,6,7,8-HXCDF 0.133J 0.133 U

J = the result is an estimated value.
pg/g = pictograms per gram.
U = the result is non-detect.

In report AOVS, the sediment matrix USEPA Method 1613B method blank (MB-102615)
had detections of some analytes below the MRL and detections of 1,2,3,4,6,7,8-HpCDD and
OCDD above the MRL. All associated sample results were either qualified based on EMPC,
were non-detect, or were greater than five times the method blank concentration; thus, no
results were qualified.

In reports AOV9, AOW1, and AOW?2, the sediment matrix USEPA Method 8270D method
blank (MB-103015) had a detection of diethylphthalate above the reporting limit, at 21
ug/kg. Associated samples were qualified by the reviewer as follows:

Laboratory- Result of

Report Sample Component Reported Result Record

(ug/kg) (ug/kg)
AOV9 CR26-SBSD Diethylphthalate 20 20U
AOW1 CR19F-SBSD Diethylphthalate 24 24 U
AOW1 CR19F-SBSD-DUP Diethylphthalate 38 38U
AOW1 CR19F-SSD Diethylphthalate 22 22 U
AOW1 SR18B-SBSD Diethylphthalate 20 20U
AOW1 SR18B-SSD Diethylphthalate 40 40U
AOW2 CR15C-SSD Diethylphthalate 21 21U
AOW2 CR15C-SBSD Diethylphthalate 26 26 U
AOW2 CR08b-SSD-COMP Diethylphthalate 36 36U

J = the result is an estimated value.

U = the result is non-detect.
ug/kg = micrograms per kilogram.

In reports AOV9, AOW1, and AOW?2, the sediment matrix USEPA Method 1613B method
blank (MB-102615) had a detection of 1,2,3,7,8,9-HxCDF below the MRL and detections of
1,2,3,4,6,7,8-HpCDD and OCDD above the MRL. The following results were qualified:

Laboratory- Result of

Report Sample Component Reported Result Record
(p9/9) (p9/9)

AOV9 CR08b-SBSD 1,2,3,7,8,9-HxCDF 0.146J 0.146 U
AOV9 CRO08b-SBSD OCDD 454 454U
AOW1 CR18B-SSD 1,2,3,7,8,9-HxCDF 0.226J 0.226 U
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Laboratory- Result of

Report Sample Component Reported Result Record
(p9/9) (p9/9)

AOW2 CR15C-SSD 1,2,3,7,8,9-HxCDF 0.338J 0.338U

J = the result is an estimated value.
pg/g = pictograms per gram.
U = the result is non-detect.

In report AOT3, the USEPA Method 8270D sediment matrix method blank (MB-102815)
had a detection for phenol below the reporting limit, at 17 ug/kg. The associated sample,
CR19D-SSD-CONYV, had a phenol detection above the reporting limit, at 93 ug/kg. The
reviewer qualified the result as estimated with a positive bias (J+) as follows:

Laboratory- Result of
Report Sample Component Reported Result Record
(ug/kg) (ug/kg)

AOT3 CR19D-SSD-CONV Phenol 93 93 J+

J+ = the result is an estimated value with a positive bias.
U = the result is non-detect.
ug/kg = micrograms per kilogram.

All remaining method blanks were non-detect.

Trip Blanks

Trip blanks were not submitted for analysis.

Equipment Rinsate Blanks

Equipment rinsate blanks were not submitted for analysis.

SURROGATE RECOVERY RESULTS

The samples were spiked with surrogate compounds to evaluate laboratory performance on
individual samples. The laboratory appropriately documented and qualified surrogate
outliers. Associated batch quality assurance/quality control for samples with surrogate
outliers were within acceptance limits, except where otherwise noted. Sample results
associated with surrogate percent recovery exceedances caused by dilutions were not
qualified by the reviewer.

In report AONO, the USEPA Method 8270D surrogate p-terphenyl-d14 result was below
the lower percent recovery acceptance limit of 28 percent, at 24.9 percent for sample CR23-
GW-6.0. The surrogate p-terphenyl-d14 is a base/neutral surrogate, and the remaining
base/neutral sutrogates for sample CR23-GW-6.0 were within percent recovery acceptance
limits. No results were qualified.

In report AONO, the NWTPH-Dx surrogate o-terphenyl result was below the lower percent
recovery acceptance limit of 50 percent, at 47.6 percent for sample CR23-GW-6.0.
Associated sample results were qualified “]”” as estimated by the reviewer as follows:
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Laboratory- Result of
Report Sample Component Reported Result Record
(mg/L) (mg/L)
AONO CR23-GW-6.0 Diesel 3.4 3.4
AONO CR23-GW-6.0 Motor OIl 3.2 327

J = the result is an estimated value.
mg/L = milligrams per liter.

In report AON3, the USEPA Method 8082A surrogate decachlorobiphenyl exceeded the
upper percent recovery acceptance limit of 120 percent, at 126 percent due to co-elution
with some Aroclors compounds. The exceedance was minor, and the remaining surrogate
had acceptable percent recovery; thus, no results were qualified.

All remaining surrogate recoveries were within acceptance limits.

LABELED ANALOG RECOVERY RESULTS

In reports AONO, AON2, AON3, AOVS8, AOV9, AOW1, and AOW2, USEPA Method
1613B samples were spiked with carbon-13 (C13) labeled analog standards to quantify the
relative response of analytes in each sample. All C13 labeled analog standard recoveries were
within acceptance limits.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

Matrix spike/matrix spike duplicate (MS/MSD) results are used to evaluate laboratory
precision and accuracy. All MS/MSD samples were extracted and analyzed at the required
frequency. Control limits were not included with most MS/MSD results. The reviewer
confirmed that MS/MSDs met percent recovery and RPD acceptance criteria, with the
following exceptions:

In reports AONI, sediment matrix USEPA Method 8270D MS/MSD results for 4-
methylphenol were above the upper percent recovery acceptance limit, with percent
recoveries of 162 percent and 139 percent, respectively. The MS/MSD results for N-
nitrosodiphenylamine were below lower percent recovery acceptance limits, at 24.5 percent
and 12.2 percent, respectively. The RPD for N-nitrosodiphenylamine exceeded the control
limit, at 67 percent. The associated laboratory control sample (ILCS) had acceptable percent
recoveries for both compounds. The sample used to prepare the MS/MSD was qualified by
the reviewer as follows:

Laboratory- Result of
Report Sample Component Reported Result Record
(ug/kg) (ug/kg)
AON1 CR12-SBSD-15 4-Methylphenol 870 870J
AON1 CR12-SBSD-15 N-Nitrosodiphenylamine 20U 20 UJ

J = the result is an estimated value.
ug/kg = micrograms per kilogram.

UJ = the result is non-detect and an estimated value.
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In report AONI, sediment matrix USEPA Method 8270D-SIM MS/MSD results for N-
nitrosodiphenylamine were below lower percent recovery acceptance limits, at 28.4 percent
and 14.5 percent, respectively. The RPD for N-nitrosodiphenylamine exceeded the control
limit, at 64.6 percent. The associated LCS had acceptable percent recovery. The sample used
to prepare the MS/MSD was qualified as follows:

Laboratory- Result of

Report Sample Component Reported Result Record
(ug/kg) (ug/kg)

AON1 CR12-SBSD-15 N-Nitrosodiphenylamine 49U 49UJ

ug/kg = micrograms per kilogram.
UJ = the result is non-detect and an estimated value.

In report AONS3, the soil matrix USEPA Method 6010C MS result for total chromium was
below the lower percent recovery acceptance limit of 75 percent, at -5.4 percent. The
associated LCS met percent recovery acceptance limits for total chromium. The associated
laboratory duplicate exceeded RPD acceptance limits for total chromium. Associated
samples are qualified in the laboratory duplicate section below.

In report AOVS, the sediment matrix USEPA Method 8270D-SIM MS/MSD results for
pentachlorophenol and the MS result for 2,4-dimethylphenol were flagged with “E” by ARI
due to concentrations exceeding the instrument calibration range. The reviewer confirmed
that the same MS/MSD extract was analyzed by both 8270D dual scan and 8270D-SIM. The
MS/MSD met percent recovery acceptance limits for pentachlorophenol and 24-
dimethylphenol by both USEPA Method 8270D and 8270D-SIM, and analytical results for
the same samples reported by both methods were consistent; thus, no results were qualified.

All remaining MS/MSD results were within acceptance limits for percent recovery and
RPDs.

LABORATORY DUPLICATE RESULTS

Duplicate results are used to evaluate laboratory precision. All duplicate samples were
extracted and analyzed at the required frequency. Laboratory duplicate results that had
concentrations less than five times the reporting limit were not evaluated.

In report AONB3, the soil matrix USEPA Method 6010C laboratory duplicate prepared with
sample CR20-S-5.0 exceeded the RPD control limit of 20 percent for total chromium, at 119
percent. The associated LLCS met percent recovery acceptance limits. The MS prepared with
the same sample also exceeded total chromium control limits. The sample used to prepare
the laboratory duplicate is likely heterogeneous. Since the matrix of sample CR20-S-5.0 is
expected to be similar to the matrix of site soils, both sample results were qualified “J” as
estimated by the reviewer as follows:

Laboratory- Result of
Report Sample Component Reported Result Record
(mg/kg) (mg/kg)
AON3 CR20-S-5.0 Total Chromium 71 713
AON3 CR21-S-5.0 Total Chromium 32 327
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Laboratory- Result of
Report Sample Component Reported Result Record
(mg/kg) (mg/kg)

J = the result is an estimated value.
mg/kg = milligrams per kilogram.

The laboratory duplicates for solid matrix USEPA Method 6010C and 7471A batches
prepared on November 2, 2015 were associated with results reported in AOVS8, AOVY,
AOWI1, and AOW2. The laboratory duplicate results were reported only in AOW1 and met
RPD control limits.

All remaining laboratory duplicate RPDs were within acceptance limits.

LABORATORY CONTROL SAMPLE/LABORATORY CONTROL

SAMPLE DUPLICATE RESULTS

Laboratory control sample/laboratory control sample duplicates (LCS/LCSD) are spiked
with target analytes to provide information on laboratory precision and accuracy. The
LCS/LCSD samples were extracted and analyzed at the required frequency. Control limits
were not included with most LCS/LCSD results. The reviewer confirmed that LCS/LCSDs
met percent recovery and RPD acceptance criteria, with the following exceptions:

In reports AONO and AONS3, the soil and sediment matrix USEPA Method 8270D LCS
result for 4-chloroaniline was below the lower percent recovery acceptance limit of 11
percent, at 3.8 percent; the result for 3-nitroaniline was below the lower percent recovery
acceptance limit of 22 percent, at 5.7 percent; and the LCS result for 3,3’-dichlorobenzidine
was 0 percent. All associated sample results were non-detect. Due to the low LCS percent
recoveries, the results have been qualified with “R” as rejected by the reviewer as shown in
the table below. Qualifications are as follows:

Laboratory- Result of
Report Sample Component Reported Result Record
(ug/kg) (ug/kg)
AONO CR0O7-SSD-COMP 4-Chloroaniline 97 U 97 R
AONO CR0O7-SSD-COMP 3-Nitroaniline 97 U 97 R
AONO CR0O7-SSD-COMP 3,3’-Dichlorobenzidine 97 U 97 R
AONO CR23-5-3.0 4-Chloroaniline 93U 93 R
AONO CR23-5-3.0 3-Nitroaniline 93U 93 R
AONO CR23-S-3.0 3,3’-Dichlorobenzidine 93 U 93 R
AONO CR22-5-3.0 4-Chloroaniline 190U 190 R
AONO CR22-5-3.0 3-Nitroaniline 190 U 190 R
AONO CR22-5-3.0 3,3’-Dichlorobenzidine 190U 190 R
AON3 CR20-S-5.0 4-Chloroaniline 1400 U 1400 R
AON3 CR20-S-5.0 3-Nitroaniline 1400 U 1400 R
AON3 CR20-S-5.0 3,3’-Dichlorobenzidine 1400 U 1400 R
AON3 CR21-S-5.0 4-Chloroaniline 460 U 460 R
AON3 CR21-S-5.0 3-Nitroaniline 460 U 460 R
AON3 CR21-S-5.0 3,3’-Dichlorobenzidine 460 U 460 R
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Laboratory- Result of
Report Sample Component Reported Result Record

(ug/kg) (ug/kg)

ug/kg = micrograms per kilogram.
R = the result is rejected.

In reports AONO and AOND3, the groundwater and surface water matrix USEPA Method
8270D LCSD result for 2,2’-oxybis (1-chloropropane) was below the lower percent recovery
acceptance limit of 47 percent, at 44.4 percent. The LCS result was within the percent
recovery acceptance limit; thus, no results were qualified. The LCS/LCSD exceeded RPD
acceptance limits of 30 percent for phenol, bis(2-chloroethyl)ether, and 2-chlorophenol.
Associated samples were non-detect; thus, no results were qualified.

In reports AON1, AOVE, AOVI, AOW1, and AOW2, the USEPA Method 8270D-SIM
LCS results for pentachlorophenol were flagged with “E” by ARI due to concentrations
exceeding the instrument calibration range. The reviewer confirmed that the same LCS
extract was analyzed by both 8270D dual scan and 8270D-SIM. The LCS met percent
pentachlorophenol percent recovery acceptance limits for both methods. The
pentachlorophenol results reported by both methods for the same samples were consistent;
thus, no results were qualified.

All remaining LCS/LCSD results were within acceptance limits for percent recovery and
RPD.

FIELD DUPLICATE RESULTS

One field duplicate was submitted for analysis with report AOW1 (CRF19F-
SBSD/CRF19F-SBSD-DUP). MFA uses acceptance criteria of 100 percent RPD for results
that are less than five times the MRL or 50 percent RPD for results that are greater than five
times the MRL. Non-detect data are not used in the evaluation of field duplicate results. All
field duplicate analytes were within the acceptance criteria.

CONTINUING CALIBRATION VERIFICATION RESULTS

Continuing calibration verification (CCV) results are used to demonstrate instrument
precision and accuracy throughout the sample batch. ARI reported CCV-qualified results.
CCV exceedances associated with quality control samples and surrogate results that met
percent recovery acceptance limits were not qualified by the reviewer.

In reports AON1T and AON2, the solid matrix USEPA Method 8270D-SIM CCV analyzed
on November 5, 2015 exceeded percent drift acceptance limits for pentachlorophenol. All
associated results were qualified as estimated by the reviewer with “UJ” for non-detect
results and “J” for detected results, as follows:

Laboratory- Result of
Report Sample Component Reported Result Record
(ug/kg) (ug/kg)

AON1 CR-24-SSD-COMP Pentachlorophenol 86 Q 86J

R:\1044.02 Gray's Harbor Historical Seaport\Document\06_2019.06.19 Study Area Investigation\Appendix G DVM\DVM_2015.docx
PAGE 15



Laboratory- Result of

Report Sample Component Reported Result Record

(ug/kg) (ug/kg)
AON1 CR11-SBSD-23 Pentachlorophenol 19U 19 UJ
AON1 CR12-SBSD-15 Pentachlorophenol 20U 20 UJ
AON1 CR13-SBSD-11 Pentachlorophenol 20U 20 UJ
AON1 CR14-SBSD-12 Pentachlorophenol 20U 20 UJ
AON2 CR09a-SSD-COMP Pentachlorophenol 19U 19 UJ
AON2 CR09b-SSD-COMP Pentachlorophenol 19U 19 UJ

In reports AONO and AON3, the solid matrix USEPA Method 8270D CCV analyzed on
October 28, 2015 exceeded percent drift acceptance limits for phenol, carbazole, and 3,3-
dichlorobenzidine. Associated sample results have been qualified as estimated by the
reviewer with “J,” except for 3,3’-dichlorobenzidine results, which were already qualified in
the LCS/LCSD section. Results detected below the reporting limit wete already flagged by
the laboratory as estimated; no additional qualification was required. Qualified results are as
follows:

Laboratory- Result of
Report Sample Component Reported Result Record
(ug/kg) (ug/kg)
AONO CR-07-SSD-COMP Carbazole 24 24
AONO CR23-5-3.0 Phenol 19U 19 UJ
AONO CR23-5-3.0 Carbazole 19U 19 UJ
AONO CR22-S-3.0 Phenol 38U 38 UJ
AONO CR22-S-3.0 Carbazole 38U 38 UJ
AON3 CR20-S-5.0 Phenol 280 U 280 UJ
AON3 CR20-S-5.0 Carbazole 280 U 280 UJ
AON3 CR21-S-5.0 Phenol 92U 92 UJ
AON3 CR21-S-5.0 Carbazole 92U 92 UJ

J = the result is an estimated value.

U = the result is non-detect.

ug/kg = micrograms per kilogram.

UJ = the result is non-detect and an estimated value.

In reports AONO and AON3, the aqueous matrix USEPA Method 8270D CCV analyzed on
October 23, 2015 exceeded percent drift acceptance limits for benzoic acid,
hexachlorocyclopentadiene, 2,4-dinitrophenol, 4-nitrophenol, and pentachlorophenol.
Associated sample results that were non-detect have been qualified as estimated by the
reviewer with “UJ.” Sample results reported between one-half of the MRL and the MRL are
estimated values and were not additionally qualified by the reviewer. Qualified results are
summarized as follows:

Laboratory- Result of

Report Sample Component Reported Result Record
(ug/L) (ug/L)
AONO CR23-GW-6.0 | Hexachlorocyclopentadiene 50U 5.0 UJ
AONO CR23-GW-6.0 2,4-Dinitrophenol 20U 20 UJ
AONO CR23-GW-6.0 4-Nitrophenol 10U 10 UJ
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Laboratory- Result of

Report Sample Component Reported Result Record

(ug/L) (ug/L)
AONO CR23-GW-6.0 Pentachlorophenol 10U 10 UJ
AONO CR22-GW-9.0 Benzoic acid 20U 20 UJ
AONO CR22-GW-9.0 | Hexachlorocyclopentadiene 50U 5.0UJ
AONO CR22-GW-9.0 2,4-Dinitrophenol 20U 20 UJ
AONO CR22-GW-9.0 4-Nitrophenol 10U 10 UJ
AONO CR22-GW-9.0 Pentachlorophenol 10U 10 UJ
AON3 CR21-GW-10 Benzoic acid 20U 20 UJ
AON3 CR21-GW-10 | Hexachlorocyclopentadiene 50U 5.0UJ
AON3 CR21-GW-10 2,4-Dinitrophenol 20U 20 UJ
AON3 CR21-GW-10 4-Nitrophenol 10U 10 UJ
AON3 CR21-GW-10 Pentachlorophenol 10U 10 UJ
AON3 CR20-GW-5.0 Benzoic acid 20U 20 UJ
AON3 CR20-GW-5.0 | Hexachlorocyclopentadiene 50U 5.0 UJ
AON3 CR20-GW-5.0 2,4-Dinitrophenol 20U 20 UJ
AON3 CR20-GW-5.0 4-Nitrophenol 10U 10 UJ
AON3 CR20-GW-5.0 Pentachlorophenol 10U 10 UJ
AON3 Seep-01 Benzoic acid 20U 20 UJ
AON3 Seep-01 Hexachlorocyclopentadiene 50U 5.0 UJ
AON3 Seep-01 2,4-Dinitrophenol 20U 20 UJ
AON3 Seep-01 4-Nitrophenol 10U 10 UJ
AON3 Seep-01 Pentachlorophenol 10U 10 UJ

UJ = the result is non-detect and an estimated value.

ug/L = micrograms per liter.

In reports AONO and AON3, ARI reported in the case narrative that a USEPA Method
8082A CCV exceeded the percent drift acceptance limit for Aroclor 1242. The reviewer
confirmed that the CCV was associated with aqueous matrix samples. The CCVs analyzed
on the secondary column met percent drift acceptance criteria, and ARI quantified results
from the secondary column; thus, no qualification was required.

In reports AOV8 and AOVY, the solid matrix USEPA Method 8270D CCV analyzed on
October 30, 2015 exceeded percent drift acceptance limits for 4-methylphenol and benzoic
acid. Associated sample results detected below the reporting limit were already flagged by the
laboratory as estimated; no additional qualification was required. Remaining qualified results
are summarized below. The CCV also exceeded percent drift acceptance limits for some
compounds that were not reported, and no action was required by the reviewer for these
exceedances. Qualifications are as follows:

Laboratory- Result of

Report Sample Component Reported Result Record

(ug/kg) (ug/kg)
AOV8 CR17-D-SSD 4-Methylphenol 19U 19 UJ
AOV8 CR17-D-SBSD 4-Methylphenol 120 1207
AOV8 CR17-D-SSD Benzoic Acid 230 2307
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Laboratory- Result of

Report Sample Component Reported Result Record

(ug/kg) (ug/kg)
AOV8 CRO8A-SBSD 4-Methylphenol 190 190J
AOV8 CR10-SSD-COMP 4-Methylphenol 160 160J
AOV8 CR10-SSD-COMP Benzoic Acid 210 2107
AOV8 CR08a-SSD-COMP 4-Methylphenol 28 28J
AOV9 CR08b-SBSD 4-Methylphenol 560 560 J
AOV9 CR08b-SBSD Benzoic Acid 290 2907

J = the result is an estimated value.
ug/kg = micrograms per kilogram.
UJ = the result is non-detect and an estimated value.

In reports AOV9, AOW1, and AOW2, the solid matrix USEPA Method 8270D-SIM CCV
analyzed on November 5, 2015 exceeded percent drift acceptance limits for
pentachlorophenol. Associated sample results that were non-detect have been qualified as
estimated by the reviewer with “U]J.” Associated sample results detected below the reporting
limit were already flagged by the laboratory as estimated; no additional qualification was
required. Qualified results are summarized below.

Laboratory- Result of

Report Sample Component Reported Result Record

(ug/kg) (ug/kg)
AOV9 CR26-SBSD Pentachlorophenol 20U 20 UJ
AOW1 CR19F-SBSD Pentachlorophenol 20U 20 UJ
AOW1 CR19F-SBSD-DUP Pentachlorophenol 20U 20UJ
AOW?2 CR15C-SSD Pentachlorophenol 20U 20 UJ
AOW?2 CR15C-SBSD Pentachlorophenol 20U 20 UJ

ug/kg = micrograms per kilogram.
UJ = the result is non-detect and an estimated value.

In reports AOW1 and AOW2, the solid matrix USEPA Method 8270D CCV analyzed on
November 14, 2015 exceeded percent drift acceptance limits for benzoic acid,
diethylphthalate, and pentachlorophenol. Associated sample results detected below the MRL
were already flagged by the laboratory as estimated; no additional qualification was required.
Diethylphthalate results were already qualified by the reviewer in the method blank section
above. Remaining qualified results are summarized below:

Laboratory- Result of

Report Sample Component Reported Result Record

(ug/kg) (ug/kg)
AOW1 CR18B-SBSD Benzoic Acid 210 210J
AOW1 CR18B-SBSD Pentachlorophenol 99U 99 UJ
AOW1 CR18B-SSD Pentachlorophenol 99U 99 UJ
AOW?2 CR15C-SSD Benzoic Acid 250 250J
AOW?2 CR15C-SSD Pentachlorophenol 98 U 98 UJ
AOW?2 CR15C-SBSD Pentachlorophenol 98 U 98 UJ
AOW?2 CR08b-SSD-COMP Benzoic Acid 330 3301J
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Laboratory- Result of
Report Sample Component Reported Result Record
(ug/kg) (ug/kg)

AOW?2 CRO08b-SSD-COMP Pentachlorophenol 9% U 96 UJ

J = the result is an estimated value.
ug/kg = micrograms per kilogram.
UJ = the result is non-detect and an estimated value.

In report AUD1, ARI noted in the cover letter that USEPA Method 8270D CCV results for
benzoic acid were above the acceptance limit for percent difference. The non-detect sample
result has been qualified with “J” as estimated by the reviewer:

Laboratory- Result of

Report Sample Component Reported Result Record
(ug/L) (ug/L)
AUD1 Storm-01 Benzoic Acid 22U 22 UJ

ug/L = micrograms per liter.
U = the result is non-detect.
UJ = the result is non-detect; RL posted is an estimated value.

The reviewer confirmed with ARI that remaining CCVs not reported by the laboratory were
within acceptance limits for percent recovery.

REPORTING LIMITS

ARI evaluated USEPA Methods 6010C, 7470A, 7471A, 8082A, 8270D, and 8270D-SIM
results to one-half the MRL. Non-detect results were reported at the MRL. ARI evaluated
USEPA Method 1613B results to EDLs. Remaining results, including NWTPH-Dx, were
evaluated and reported to MRLs. Results reported between MRL and one-half of the MRL
or between the EDL and MRL were qualified by the laboratory with “J” as estimated. Some
reporting limits were additionally raised due to matrix interference. NVL evaluated asbestos
results to the 1 percent visual estimation detection limit.

Samples tequiting dilutions because of high analyte concentrations and/or matrix
interferences had elevated EDLs and/or RLs.

DATA PACKAGE

The data packages were reviewed for transcription errors, omissions, and anomalies.

In report AON2, sample CR0O9b-SSD-COMP was incorrectly transcribed by ARI during
login as CRO9Y96-SSD-COMP.T The sample name was corrected for the final report;
however, USEPA Method 8270D and 8270D-SIM, and 8082A surrogate recovery summary
pages in report AON2 display the incorrect sample name.

In report AON3, sample Seep-01 was not recorded on the chain of custody. The sample
name, collection date and time, and analyses were provided by MFA after samples were
received by ARI. A record of the request is included with the report.
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USEPA Method 8270D analysis was added to samples in report AOW1 after samples were
received by the laboratory. A record of the added analysis was not included with the final
report.

In report AOW1, USEPA Method 8082A analysis was requested but not performed for
samples CR18B-SBSD and CR18B-SSD. The results are reported in report ART5.

In report AUDI, total suspended solids analysis requested on the chain of custody was
canceled due to insufficient sample volume. No additional action was required.

No additional issues were found.
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APPENDIX B

SEDIMENTATION AND HYDRAULICS ANALYSIS
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Memorandum

To: Maul Foster Alongi
From: Tim Tschetter EIT, Larry Karpack PE
Date: March 5, 2020

Re: Seaport Landing Sedimentation and Hydraulic Analysis - Draft

SUMMARY

This memorandum summarizes hydraulic and sedimentation analyses performed by Watershed Science
and Engineering (WSE) to support Maul Foster Alongi’s (MFA) Remedial Investigation (RI) for in-water
portions of the Seaport Landing site. The site, owned by the Grays Harbor Seaport Authority, is located
in Aberdeen, Washington near Grays Harbor at the mouth of the Chehalis River (Figure 1). The Rl seeks to
fill data gaps related to chemical and physical (woodwaste) contamination for in-water sediments. WSE’s
work included two tasks: 1) review of historical aerial imagery and topographic datasets to determine if
the project site has undergone recent erosion or sediment deposition, and 2) use of a 2D hydraulic model
to investigate hydraulic conditions at the site for present day and future hydrologic conditions.

The aerial imagery analysis shows that the in-water portion of the Seaport Landing site has been relatively
stable over the past 75 years. Comparison of recent survey data from the site suggests there has been up
to 1 foot of sediment erosion since 2009, but this erosion is spatially variable and not thought to be
indicative of a long term trend at the site. Results from the hydraulic model indicate that the site is
regularly exposed to flow velocities less than 2 feet per second during daily tidal cycles, and that flow
velocities do not increase substantially during floods on the Chehalis River. These velocities are not
expected to cause any significant erosion of sediment from in-water portions of the site.

ANALYSIS
HISTORICAL AERIAL IMAGERY

Aerial imagery from 1942 to 2017 were reviewed to document erosion, sedimentation, and channel
migration that may have occurred at the site. The dates and sources of the imagery reviewed are listed in
Table 1. The aerial imagery analysis indicated that the riverbanks and channel geometry have been
relatively stable at the project site for the period of photographic record, and that no systematic channel
widening, narrowing or migration has occurred. Figure 2 compares the 1953 and 2017 imagery, which
shows the current bank position at the project site has not changed appreciably since 1953. Near the
project reach some localized changes in bank position are visible. These are generally associated with
changes in land use, such as the small boat moorage visible in the 1953 image immediately across the
river from the project site (upstream of the present Olympic Gateway Plaza). That site is no longer
maintained as a moorage and has notably accumulated sediment in the 2017 image. It should be noted
that a major limitation in the aerial imagery analysis is that the position of the shoreline location varies in
different images due to variations in tidal water levels, making detailed comparisons of the water’s edge
infeasible. However, we believe the conclusions stated above are still valid.
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Table 1. Historical Aerial Imagery Reviewed

1942 Sanborn
10/1/1953 USGS
7/13/1974 USGS
7/10/1990 NAPP/USGS

4/1/2006 USGS
8/27/2017 USGS

Seaport Authority
Parcels

Seaport Authority
Aquatic Lease

|

Pakonen Boatyard
Parcels

Pakonen Boatyard
Aquatic Lease

Giays Batbar County, WA Seaport Landing Sedimentation °55°° 1'°°F°eet ‘E
and Hydraulic Analysis
. % 04 Mar 2020
Site, Lacatian Map B mon @, WATERSHED
[South FIPS 4602 Feet SCIENCE & ENGINEERING

Figure 1 — Seaport Landing site location map

TOPOGRAPHIC COMPARISON

WSE compared 2016 survey data for the Seaport Landing project site versus 2009 LiDAR elevation data to
investigate vertical ground elevation changes during this seven-year period. The 2016 survey included
both topographic and bathymetric data. Because traditional LiDAR does not provide useful data for
submerged surfaces, the LiDAR data coverage area is limited by the tidal water level at the time of the
survey, which was approximately 2 feet NAVD88. From the 2016 survey, there were 563 survey points
above this 2 foot elevation threshold. These points were grouped for analysis based on land cover and
location (see Figure 3), and then compared to the LiDAR elevation at the survey point location. The results
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of this analysis are summarized in Table 2. The root mean square (RMS) of the elevation difference is
provided as an indicator of the variability in elevation changes within each classification. Elevation
comparisons of this type are most appropriate in areas with low slope, where small horizontal position
errors will not result in large changes in elevation. For this reason, survey points in steep slope areas were
classified as a separate group. Forty-four points were surveyed on paved surfaces. For these points the
mean elevation difference between the 2009 and 2016 data was 0.01 feet and the RMS was 0.11 feet
indicating that the vertical datum the two datasets is the same and that the survey and LiDAR elevations
are generally in close agreement with each other.

Table 2. Survey point elevation change from 2009 to 2016

Mean Elevation Root Mean Square

Classification Group # Points zg(i)f;i:’e;;i 6 o[:ilfi;:\rl:'t‘icoen
(ft) (ft)
Paved Surfaces 44 0.01 0.11
Tidal Unvegetated 41 -0.67 0.84
Tidal Vegetated 48 -1.00 1.40
Pocket Beach 32 -0.35 0.46
Tidal Inlet East 20 -0.18 0.48
Tidal Inlet West 23 -0.06 0.47
High-Slope 355 -0.69 1.82

The elevation data analysis shows that on average the ground surface for in-water portions of the Seaport
Landing property has lowered slightly between 2009 and 2016. This is presumed to be the result of
erosion of the bed sediments as we are not aware of any excavation or other anthropogenic changes on
the site during this period.

Survey points in the unvegetated tidal area have the lowest elevations and show an average change in
elevation of -0.67 feet between 2009 and 2016. The points classified as tidal-vegetated show an average
change of -1.00 feet with an RMS of 1.4 feet meaning that there is significant variability in the results for
these points. Three small inlets off the channel were classified independently; the Tidal Inlet East, the
Pocket Beach, and the Tidal Inlet West. The average elevation changes for these areas were -0.18 feet, -
0.35 feet, and -0.06 feet respectively.

While comparisons of the 2009 and 2016 elevation data indicate that in-water portions of the Seaport
Landing property are generally lower in 2016 than in 2009 the magnitude of change is less than, and
sometimes much less than, 1 foot and taken together with the aerial imagery evaluation we do not think
this indicates a significant long term trend. WSE did not visit the project site to look for signs of active or
historical erosion.

2% WATERSHED Page |3
' SCIENCE & ENGINEERING



CoayaHarbar Counfy. WA Seaport Landing Sedimentation OELOOO 2'°°Fiet ﬁ
and Hydraulic Analysis

e e s 27 Feb 2020
Historical Aerial Image NAD 1983 HARN
gery Stale;lane Washington & & WATERSHED

B SCIENCE & ENGINEERING

South FIPS 4602 Feet

Figure 2 — Comparison of historical aerial imagery
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Figure 3 — 2009 to 2016 elevation change based on comparison of 2009 LiDAR with 2016 survey.
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HYDRAULIC MODELING
MODEL DEVELOPMENT

To evaluate hydraulic conditions for the project site, WSE updated an existing unsteady two-dimensional
(2D) RiverFlow2D hydraulic model of the Chehalis River developed for the Chehalis Basin Strategy -
Reducing Flood Damage and Restoring Aquatic Species (see http://chehalisbasinstrategy.com/). The

model encompasses approximately 30 miles of the mainstem Chehalis River and floodplain from Grays
Harbor to Porter (Figure 4). Details of the hydraulic model development and calibration can be found in
WSE (2019a).

For this project WSE updated the model terrain to include the 2016 bathymetric survey of the project site.
The model does not include the timber piles in the channel near the project site, and the modeling does
not consider the hydraulic effects of wind waves or boat generated waves. In order to eliminate
uncertainty surrounding the coincidence of riverine peak flows and tidal water levels, the model was run
with steady state hydrologic (riverine) inflows and an unsteady downstream tidal boundary. This method
of analysis simulates the highest velocity flow conditions expected at the site by sustaining the peak flood
discharge across all phases of the tidal cycle. Riverine inflows were specified at the upstream model
extents on the Chehalis, Satsop, and Wynoochee Rivers. The modeled tidal boundary time series was
developed from an observed tidal cycle recorded at the Aberdeen tide gage (NOAA ID# 9441187) on
November 8-9t" 2006. This tidal sequence was selected as it included a strong ebb tide that ranged from
near the highest to lowest astronomical tides (+10.75 feet to -4.38 feet NAVDS88, respectively). The model
was run with riverine inflows corresponding to the following scenarios: mean annual flows (MAF), 2-year
flood, and 10-year flood. Results from the simulations were reviewed to assess hydraulic conditions on
the project site and potential effects on sedimentation.

The hydraulic model was then modified to investigate potential hydraulic changes due to predicted
climate change. For the climate change scenarios, riverine inflows were increased by 26% based on earlier
hydrologic modeling performed by WSE for the Chehalis Basin (WSE, 2019b). That analysis found that the
predicted change in peak flows in the Chehalis Basin could average 26% by the late 21st century®. Tidal
water levels were increased by 1.0 feet corresponding to the median predicted sea level rise at Aberdeen
by the year 2078 (Miller et al, 2018).

1 In the Chehalis Basin study the late 215t century was defined as the 45 year period from 2045 to 2099, a period
centered on year 2078
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Figure 4 — 2D hydraulic model domain

MODEL RESULTS

Six simulations were completed with the hydraulic model: three using existing condition hydrologic inputs,
and three using inflows modified to account for climate change. The results from these six simulations are
summarized in Table 3. Velocity data is shown for two locations: one near the channel bank approximately
200 feet downstream of Tidal Inlet East at an elevation of 2 feet NAVDS88, and the second location is in
the center of the main channel at the project site (bed surface is at ~-36 feet NAVD88 at this location).

The discharge results presented in Table 3 show that tidal flux accounts for 35% to 93% of the peak
discharge in the Chehalis River at the project site for each of the six modeled events. The peak outflowing
discharge was greater than 100,000 cfs for all simulations, including the mean annual flow simulation,
where the total upstream inflow in the model was less than 8,000 cfs. Additional simulations with MAF
flows found that even smaller tidal fluctuations resulted in peak flows greater than 50,000 cfs on both the
flood and ebb (incoming and outgoing) tides. The hydraulic simulations show that the Chehalis River near
the project site experiences large tidally driven discharges daily, even in the absence of large river flood

events.
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Table 3. Results from 2D hydraulic model

Total Peak Tidal flow Peak Velocity Peak Velocity
Scenario Inflow discharge at Increase near bank @ 2ft at channel
(cfs) site (cfs) (cfs) elevation (fps) center (fps)
Baseline (historical) hydrologic conditions
Mean Annual Flow (MAF) 7458 107227 99769 1.5 4.0
2-year 67677 125272 57595 2.0 6.3
10-year 84093 134687 50594 2.2 7.0
Late century climate change hydrologic conditions
Mean Annual Flow (MAF) 9397 119623 110226 1.7 4.7
2-year 85273 145882 60609 2.4 7.3
10-year 105958 160346 54388 2.6 7.9

Simulated peak velocities range from 1.5 to 2.6 feet per second (fps) near the bank on the Seaport Landing
site, and from 4.0 to 7.9 fps near the center of the Chehalis River channel. The near bank velocities seen
in all of the simulations are similar, which indicates that hydraulic forces are dominated by daily tidal
cycles and are not significantly influenced by river flows during extreme flood events. Near-bank velocities
are generally less than half of the velocity near the channel centerline due to the site’s location on the
inside of a bend and the fact that near-bank locations (at approximately elevation 2 feet NAVD88) are
either very shallow or dry when the channel velocity is peaking on the ebb flood, as seen at hour 47 in

Figure 5. The climate change simulations (Figure 6) show that peak discharges and velocity will increase

at the site, but that the increases are not very large.
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Figure 5 — Modeled water surface elevations and flow velocities during the 2-year event (baseline conditions)
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Figure 6 — Modeled water surface elevations and flow velocities during the 2-year event (with climate change)

DISCUSSION AND CONCLUSION

Review of aerial imagery by WSE indicates that the Chehalis River in the vicinity of the Seaport Landing
site has been relatively stable over the past 75 years. Comparison of recent LiDAR and survey data
suggests there has been up to 1 foot of sediment erosion from in-river portions of the Seaport Landing
site between 2009 and 2016, but considering the findings of the aerial imagery analysis this is not believed
to indicate a long term erosion trend on the property. The hydraulic modeling indicates that the site is
exposed to moderate flow velocities on a daily basis during normal tidal cycles, and that flow velocities
remain moderate even during large floods on the Chehalis River. In WSE’s opinion significant erosion of
the site due to tidal or riverine flow is unlikely. It should be noted that erosion of the bed sediments on
the Seaport Landing property may be possible as a result of waves, generated either by wind in Grays
Harbor or by boat traffic on the Chehalis River. Waves were not considered in the current analysis and
WSE does not have additional insight into to the potential for wave induced erosion.
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1 INTRODUCTION

Grette Associates is under contract with Maul Foster Alongi (MFA) to prepare a critical
areas report that summarizes the critical areas reconnaissance performed at the Grays
Harbor Historical Seaport Authority facility located along the Chehalis River (Figure 1)
within the City of Aberdeen.

The purpose of this report is to document all wetlands and fish and wildlife habitat
conservation areas (FWHCAS) that are located within the subject property to satisfy the
reporting requirements defined in Chapter 14.50 of the City of Aberdeen’s Shoreline
Master Program (SMP).

Figure 1. Vicinity map

Subject Property

2 FEATURE SUMMARY

Two Grette Associates biologist visited the subject property on September 3, 2019 to
conduct an assessment to identify all wetlands and FWHCAs within the subject property.

Grette Associates collected wetland delineation data and delineated three wetland
features (Wetland A, B-1, and B-2; Appendix A) that contained all three wetland criteria
defined in the U.S. Army Corps of Engineers (USACE) Federal Wetland Delineation
Manual (1987), and the USACE’s Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (Version
2.0) (2010). Wetlands were rated according to Appendix 2 of the SMP and the
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Washington State Department of Ecology’s (Ecology) Washington State Wetland Rating
System for Western WA — 2014 Update (Hruby 2014). Wetland delineation summaries,
field datasheets and wetland rating forms are presented in Appendices B, C and D,
respectively. A summary of the delineated wetlands is provided in Table 1.

In addition to the wetland delineation, two natural water features (Chehalis River and
Shannon Slough) were identified within the subject property. An ordinary high water
mark (OHWM) determination using the guidance in Ecology’s Determining OHWM for
Shoreline Management Act Compliance in Washington State (Anderson et al. 2016) was
completed for the Chehalis River and Shannon Slough (Table 2).

Table 1. Wetland delineation summary

Size Cowardin | Hydrology Wetland | Buffer
Feature | (Approximate) | Class' Modifier | HGM Class | Category | Width?
Regularly Freshwater
A 18,500 sq. ft. REM Flooded | Tidal Fringe® 1l 80 ft.
Regularly Freshwater
B-1 24,000 sq. ft. REM Flooded | Tidal Fringe® i 80 ft.
B2 | 23500sq.ft. | REM | Regularly o erine n 80 ft.
Flooded

I Classification based on Cowardin et al. (1979).

? Buffers are based on Appendix 2 of the SMP. Per Chapter 15.50.914 of the SMP, any substantial
development that provides a disconnect to a wetland feature is considered a buffer interruption.
®Per Hruby 2014, freshwater tidal fringe wetlands are rated using the riverine rating form.

Table 2. Natural water feature identification summary

Feature Water Type! Buffer?
Chehalis River S 0-150 ft.°
Shannon Slough Np 75 ft.

' Natural water features were rated according to Chapter 14.50 of the SMP and WAC 222-16-030.
? Buffers are based on Appendix 2 of the SMP. Per Chapter 15.50.918 of the SMP, any substantial
development that provides a disconnect to a stream is considered a buffer interruption.
® Shoreline buffer range from 0-150 feet based on the nature of the proposed land use.

3 BACKGROUND
3.1 Existing Conditions

The subject property is the historic industrial site where the Weyerhaeuser Timber
Company operated their Aberdeen sawmill. With the exception of a narrow band of
vegetation along portions of the shoreline that is dominated by native and non-native
species, the subject property is devoid of vegetation.

Please note that the road crossing associated within Shannon Slough that is located within
the subject property has been recently improved and the improvements are not reflected
on any aerial images associated with this report. The improvements appear to include
narrowing of the access road, culvert replacement, and bank stabilization.

3.2 National Wetlands Inventory

The U.S. Fish and Wildlife Service’s National Wetlands Inventory (NWI) was queried to
determine if previously-identified wetlands are present within the subject property
(USFWS 2019). According to the NWI Interactive Online Mapper, with the exception of
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the Chehalis River and Shannon Slough, no aquatic features area mapped in the vicinity
of the subject property (Appendix E).

3.3 Sensitive Wildlife and Plants

The Washington Department of Fish and Wildlife’s (WDFW) Priority Habitats and
Species (PHS) database on-line mapper was queried to determine if state or federally
listed fish or wildlife species occur near the subject property (WDFW 2019a). According
to the PHS database, no priority habitats or species are mapped by PHS in the upland
areas within the subject property (Appendix E).

Additionally, WDFW’s SalmonScape on-line mapper was queried to determine what
listed SalmonScape species are identified by WDFW to occur within the Chehalis River
(WDFW 2019b). According to SalmonScape, the Chehalis River is mapped as providing
habitat for numerous listed SalmonScape species (Appendix E).

The Washington Department of Natural Resources’ (WDNR) Wetlands of High
Conservation Value mapper was queried to determine if the subject parcels occurs in a
location reported to contain high quality natural heritage wetland occurrences or
occurrences of natural heritage features commonly associated with wetlands (WDNR
2019a). According to WDNR’s mapper, there are no records of rare plants or high
quality native ecosystems occurring on or in the vicinity of the subject property
(Appendix E).

3.4 State Water Classification System

The Washington Department of Natural Resources’ (WDNR) Forest Practice Application
Mapping Tool on-line mapper was queried to identify the water typing of any streams
mapped by WDNR (WDNR 2019b). According to WDNR, the Chehalis River is
mapped as Shorelines of the State and Shannon Slough is mapped as a non-fish habitat
stream (Appendix E).

4 METHODS
4.1 Wetland Determination

The subject property was traversed and data were collected to confirm wetland
boundaries. The identified wetlands were delineated according to the procedures
described in the USACE’s Federal Wetland Delineation Manual (1987), and the
USACE’s Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Western Mountains, Valleys, and Coast Region (Version 2.0) (2010). Paired data plots
and soil test pits were excavated to evaluate wetland and upland conditions. Guidance
from the USACE’s Regional Supplement was used to evaluate the data at each data point.

The boundary of the wetland was established based on changes in vegetation, field
indicators of hydric soils, water levels at or below 12 inches, topographic changes, and
best professional judgment. Data plots were established in and adjacent to the wetland.
The location of the wetland boundaries were recorded with a dGPS device.

Plants were determined to be more or less associated with wetlands based on their
wetland indicator (FAC) status. The percent dominance for each plant strata was
determined using the 50-20 Rule, which is the recommended method for selecting
dominant species from a plant community in instances where quantitative data are
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available (USACE 2010). In utilizing this rule, dominants are the most abundant species
that individually or collectively accounts for more than 50 percent of the total coverage of
vegetation in the stratum plus any other species that, by itself accounts for at least 20
percent of the total.

4.1.1 Hydrophytic Vegetation

The U.S. Fish and Wildlife Service (USFWS) and the NWI have established a rating
system that has been applied to commonly occurring plant species on the basis of their
frequency of occurrence in wetlands (Table 3). Species indicator status expresses the
range in which plants may occur in wetlands and non-wetlands (uplands). Under this
system, vegetation is considered hydrophytic when there is an indicator status of
facultative (FAC), facultative wetland (FACW) or obligate wetland (OBL) (Table 3).
The hydrophytic vegetation criterion for wetland determination is met when more than
50 percent of the dominant species in the plant community are FAC or wetter. The
Corps’ National Wetland Plant List (Lichvar 2016) was used to determine vegetation
indicator status.

Table 3. Definitions for USFWS plant indicator status

Plant Indicator Status Indicator Status Definition (Estimated Probability of Occurrence)
Category Abbreviation
Obligate Upland UPL Occur rarely (<1 percent) in wetlands, and almost always (>99
percent) in uplands
Facultative Upland FACU Occur sometimes (1 percent to <33 percent) in wetlands, but occur
more often (>67 percent to 99 percent) in uplands
Facultative FAC Similar likelihood (33 percent to 67 percent) of occurring in both
wetlands and uplands
Facultative Wetland FACW Occur usually in wetlands (>67 percent to 99 percent), but also occur
in uplands (1 percent to 33 percent)
Obligate Wetland OBL Occur almost always (>99 percent) in wetlands, but rarely occur in
uplands (<1 percent)
Not Listed NL Not listed due to insufficient information to determine status

4.1.2 Wetland Hydrology

Evidence of permanent or periodic inundation (water marks, drift lines, drainage
patterns), or soil saturation to the surface for 14 consecutive days or more during the
growing season meets the hydrology criterion. Oxidized root channels in the top 12
inches and hydrogen sulfide are primary indicators and water-stained leaves and
geomorphic position are secondary indicators of wetland hydrology.

4.1.3 Hydric Soils

Soils that are saturated, flooded, or ponded long enough during the growing season to
develop anaerobic conditions in the upper soil horizons are considered hydric soils. Field
indicators include histosols, the presence of a histic epipedon, a sulfidic odor, low soil
chroma, and gleying. Soil conditions were compared to the Field Indicators of Hydric
Soils detailed in the USACE’s Regional Supplement.

4.2 Ordinary High Water Mark Determination

An OHWM determination using the guidance in Ecology’s Determining OHWM for
Shoreline Management Act Compliance in Washington State (Anderson et al. 2016) was
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completed for the portion of the Chehalis River and Shannon Slough within the subject
property.

Please note that portions of Shannon Slough upstream of the culvert (Appendix A) were
not safely accessible due to site conditions. Therefore, representative elevations were

recorded using a dGPS device and utilized to determine wetland boundaries and the
OHWM in this area.

5 WETLAND RESULTS
Three wetland features were identified within the subject property (Appendix A).
5.1 Wetlands A and B-1

Wetlands A and B-1 are freshwater tidal wetlands that are situated along the Chehalis
River (Appendix A). These features receive daily inundation due to fluctuating river
levels that are influenced from tide cycles associated with the Pacific Ocean. While this
marine and freshwater interaction is taking place in the Chehalis River, the marine water
(saltwater wedge) and/or estuarine environment does not appear to extend up river to the
point where the subject property is located. Based on the lack of salt tolerant vegetation
observed in Wetlands A and B-1 (see below), the wetlands are classified as freshwater
tidal wetlands (Hruby 2014).

5.1.1 Vegetation

Vegetation observed within Wetland A and B-1 predominantly consists of soft rush
(Juncus effusus), slough sedge (Carex obnupta), and Pacific silverweed (Potentilla
pacifica). According to Hruby (2014), these species generally are not associated with
estuarine wetlands. Furthermore, cattail (Typha latifolia) was observed in portions of
Wetland A which is sensitive to brackish environments (Hruby 2014).

5.1.2 Hydrology

Hydrologic support for Wetlands A and B-1 is primarily provided by daily tidal
inundation and shallow groundwater. These wetland features are situated below the
OHWM of the Chehalis River within the tidally influenced area along the shoreline.

5.1.3 Hydric Soils

During Grette Associates’ soils evaluation a strong hydrogen sulfide odor was observed.
Per the USACE’s Regional Supplement (2010), observing a hydrogen sulfide odor while
investigating soils is a primary hydric soils indicator.

5.2 Wetland B-2

Historically, Wetland B-2 was likely a continuation of Wetland B-1 (freshwater tidal
wetland); however, during the development of the subject property a road crossing was
constructed in Shannon Slough to provide internal access to other portions of the sawmill
facilities. The current crossing configuration includes a tidal flap gate that prevents fresh
waters from back-flooding up Shannon Slough during tidal exchanges. Given its
geomorphic location, Wetland B-2 is classified as a riverine wetland. Wetland B-2 is
located along the margins of Shannon Slough and situated in areas that are permanently
flooded and/or seasonally flooded by fluctuating water depths within the slough
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(Appendix A). Please note that the open water area associated with Shannon Slough is
incorporated within Wetland B-2 for mapping purposes.

5.2.1 Vegetation
Vegetation observed within Wetland B-2 largely consists of soft rush and slough sedge.
5.2.2 Hydrology

Hydrologic support for Wetland B-2 is primarily provided by permanent and/or seasonal
inundation and shallow groundwater. This feature is located along the edge of Shannon
Slough and at the approximate stagnant elevation of the water within the slough.

5.2.3 Hydric Soils

During Grette Associates’ site assessment Wetland B-2 was largely inundated by the
waters associated with Shannon Slough. As a result, soils were not investigated. Hydric
soils are those soils that are saturated, flooded, or ponded long enough during the
growing season to develop anaerobic conditions in the upper soil horizons (USACE
2010). Given that this wetland feature is permanently and/or regularly inundated, the
soils within Wetland B-2 meet the definition of a hydric soil.

5.3 Wetland Categorization

To determine the categorization of the wetlands based on function, the wetland
classification guidelines in Ecology’s wetland rating system (Hruby 2014) were used.
Based on this guidance, each wetland was given a score for each of three functions:
Water Quality, Hydrology, and Habitat (Table 4).

Table 4. Wetland rating and categorization summary

Cowardin Water
Feature Class' HGM Class | Quality | Hydrology | Habitat | Total Category
Freshwater
Wetland A REM Tidal Fringe’ 8 6 4 18 1|
Wetland B-1| REM presiigiRr 8 6 4 18 I
Tidal Fringe
Wetland B-2 REM Riverine 8 5 4 17 Il

I Classification based on Cowardin et al. (1979).
% Per Hruby 2014, freshwater tidal fringe wetlands are rated using the riverine rating form.

Per Section 14.50.914 of the SMP, Category Ill wetlands with low habitat value are
subject to an 80-foot wetland buffer. A high land use was assumed when determining
wetland buffer widths. Furthermore, per 14.50.914(A) of the SMP, buffers shall not
include areas that are disconnected functionally from a wetland; therefore, the substantial
improvements function as a buffer interruption and the extent of said buffer ends at the
edged on the developed area.

6 FISH AND WILDLIFE HABITAT CONSERVATION AREA RESULTS

Per Section 14.50.917 of the SMP, FWHCAs are typically those areas that support
regulated fish and wildlife species or the habitats that play a critical role in sustaining
said species. This section is intended to document all FWHCAs that were identified
within the subject property.
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6.1 Chehalis River

According to WDFW (2019a and 2019b), the Chehalis River provides habitat for
numerous salmonid species. Provided below in Table 5 is the list of FWHCAs species
that are typically known to occur within the Chehalis River basin.

Table 5. FWHCA species summary

FWHCA Species State Status | Federal Status
Chinook salmon (Oncorhynchus tshawytscha) Candidate -
Coho salmon (O. kisutch) Candidate -
Chum salmon (O. keta) Candidate -
Steelhead trout (O. mykiss) Candidate -
Resident Coastal Cutthroat Trout (O. clarki) - -
Bull trout (Salvelinus confluentus) Candidate Threatened

In addition to being classified as a FWHCA, the Chehalis River is a Water of the State.
Therefore, the river is subject to the buffer regulations defined in Section 14.50.430.2 of
the SMP. Per said section, the shoreline buffer ranges from 0 feet to 150 feet depending
on proposed land use. More specifically, water dependent structures and uses are not
subject to a shoreline buffer whereas water-related/water-enjoyment mixed use structures
and uses are subject to a 75-foot shoreline buffer and non-water oriented structures and
uses are subject to a 150-foot shoreline buffer. Buffer determinations assumed high land
use and the Industrial and Port Development shoreline environmental designation. Per
14.50.918 of the SMP, buffers shall not include areas that are disconnected functionally
from a stream; therefore, the substantial improvements function as a buffer interruption
and the extent of said buffer ends at the edged on the developed area.

6.2 Shannon Slough

Based on the queried databases summarized above in Section 3, Shannon Slough is not
considered a FWHCA. Furthermore, there is no mapped distribution of any anadromous
fish species within the slough and WDNR (2019b) maps Shannon Slough as a non-fish
habitat stream. Based on this information, Shannon Slough likely does not provide
habitat for fish and is classified as a non-fish habitat natural water feature. Per Section
14.50.918 of the SMP, perennial non-fish habitat natural water features are classified as a
Type Np stream and are subject to a 75-foot buffer. Per 14.50.918 of the SMP, buffers
shall not include areas that are disconnected functionally from a stream; therefore, the
substantial improvements function as a buffer interruption and the extent of said buffer
ends at the edged on the developed area.

7 REGULATORY CONSIDERATIONS

Critical areas are regulated by agencies at the local, state, and federal levels. At the local
level, wetlands and streams and their associated buffers within 200 feet of Waters of the
State are regulated under the City of Aberdeen’s SMP.

At the state level, wetlands are regulated by the Washington Department of Ecology
through the Federal Clean Water Act (Section 401). The requirement for a Water Quality
Certification from Ecology for wetland impacts is triggered by an applicant’s applying
for a federal Clean Water Act Section 404 permit from the USACE. Ecology may also
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issue an Administrative Order, allowing them wetland regulatory authority without a
federal nexus.

Additionally, WDFW regulates work within state waters to protect fish life under the
State’s Hydraulic Code (Chapter 77.55 RCW) through the Hydraulic Project Approval
(HPA) process.

At the federal level, impacts (specifically dredging or filling) to wetlands are regulated by
the Environmental Protection Agency through the USACE. The USACE administers the
federal Clean Water Act (Section 404) for projects involving dredging or filling in
Waters of the US (lakes, streams, marine waters, and most non-isolated wetlands).

While it is the regulatory agencies that make the final determination regarding
jurisdictional status, project proponents can infer jurisdiction using the guidance provided
by each agency or local government. This inference can be used to design a project
based on the anticipated regulatory constraints within the project area. However, it is the
project proponent’s responsibility to contact each potential regulating agency and confirm
their regulatory status and requirements.

8 DISCLAIMER

The findings and conclusions documented in this report have been prepared for specific
application to this proposed project site. They have been developed in a manner
consistent with that level of care and skill normally exercised by members of the
environmental science profession currently practicing under similar conditions in the
area. Our work was also performed in accordance with the terms and conditions set forth
in our proposal. The conclusions and recommendations presented in this report are
professional opinions based on an interpretation of information currently available to us
and are made within the operation scope, budget, and schedule of this project. No
warranty, expressed or implied, is made. In addition, changes in government codes,
regulations, or laws may occur. Because of such changes, our observations and
conclusions applicable to this site may need to be revised wholly or in part.

Wetland boundaries are based on conditions present at the time of the site visit and
considered preliminary until the flagged wetland and/or drainage boundaries are validated
by the appropriate jurisdictional agencies. Validation of the boundaries by the regulating
agencies provide a certification, typically in writing, that the wetland boundaries verified
are the boundaries that will be regulated by the agencies until a specific date or until the
regulations are modified. Only the regulating agencies can provide this certification.

Since wetlands are dynamic communities affected by both natural and human activities,
changes in wetland boundaries may be expected. Because of such changes, our
observations and conclusions applicable to this site may need to be revised wholly or in
part.

9 BIOLOGIST QUALIFICATIONS
9.1 Chad Wallin

Chad Wallin is a Biologist with extensive training in wetland science and ecology
restoration. Chad also has professional experience in stream and fish restoration, marine
monitoring, mitigation monitoring, and fish and wildlife assessments.
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Chad has earned a Bachelor’s of Arts degree in Environmental Studies from the
University of Washington along with certificates in ecology restoration and wetland
science.

For a list of representative projects, please contact him at Grette Associates.
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WETLAND A SUMMARY

Approximate Size

(sg. ft.): 18,500

Cowardin

Classification®: REM

HGM

Classification?: Freshwater Tidal

Wetland

Category*: I

Wetland Buffer

Width®: B0t

Sample Plot
Total’:

Hydrophytic
Vegetation Yes
Present (Y/N)?

Hydric Sail

Indicator? Hydrogen Sulfide

Wetland
Hydrology Yes
Present?

Summary of Findings

Vegetation observed within Wetland A predominantly consists of soft rush, slough

Dominant Vegetation: sedge, and Pacific silverweed.

Hydrologic support for Wetlands A is primarily provided by daily tidal inundation
Soil Profile: and shallow groundwater. These wetland features are situated below the OHWM of
the Chehalis River within the tidally influenced area along the shoreline.

Primary Hydrological Hydrologic support for Wetlands A is primarily provided by daily tidal inundation
Support: and shallow groundwater.

Wetland Data Plot: Upland Data Plot:

Notes:

! Classification based on Cowardin et al. (1979).

2HGM classification based on Brinson, M.M. (1993).

®Wetland rating was determined based on the guidelines defined in the local municipal code.

* Wetland buffer was determined based on the local municipal code.

® Sample plot total includes the collective amount of wetland and upland samples plots examined to define the wetland boundary.
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WETLAND B-1 SUMMARY

Approximate Size

0. 1) 24,000

Cowardin

Classification®: REM

HGM

Classification?: Freshwater Tidal

Wetland

Category*: I

Wetland Buffer

Width®: B0t

Sample Plot
Total’:

Hydrophytic
Vegetation Yes
Present (Y/N)?

Hydric Sail

Indicator? Hydrogen Sulfide

Wetland
Hydrology Yes
Present?

Summary of Findings

Vegetation observed within Wetland B-1 predominantly consists of soft rush, slough

Dominant Vegetation: sedge, and Pacific silverweed.

Hydrologic support for Wetlands B-1 is primarily provided by daily tidal inundation
Soil Profile: and shallow groundwater. These wetland features are situated below the OHWM of
the Chehalis River within the tidally influenced area along the shoreline.

Primary Hydrological Hydrologic support for Wetlands B-1 is primarily provided by daily tidal inundation
Support: and shallow groundwater.

Wetland Data Plot: Upland Data Plot:

Notes:

! Classification based on Cowardin et al. (1979).

2HGM classification based on Brinson, M.M. (1993).

®Wetland rating was determined based on the guidelines defined in the local municipal code.

* Wetland buffer was determined based on the local municipal code.

® Sample plot total includes the collective amount of wetland and upland samples plots examined to define the wetland boundary.
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WETLAND B-2 SUMMARY

Approximate Size

(sg. ft.): 23,500

Cowardin

Classification®: REM

HGM

e . Riverine
Classification®:

Wetland

Category*: I

Wetland Buffer

Width®: B0t

Sample Plot
Total’:

Hydrophytic
Vegetation Yes
Present (Y/N)?

Hydric Sail

Indicator? Other

Wetland
Hydrology Yes
Present?

Summary of Findings

Vegetation observed within Wetland B-2 largely consists of soft rush and slough

Dominant Vegetation: sedge.

During Grette Associates’ site assessment Wetlands B-2 was largely inundated by the
waters associated with Shannon Slough. As a result, soils were not investigated.

Soil Profile: Hydric soils are those soils that are saturated, flooded, or ponded long enough during
the growing season to develop anaerobic conditions in the upper soil horizons
(USACE 2010).
Primary Hydrological Hydrologic support for Wetlands B-2 is primarily provided by permanent and/or
Support: seasonal inundation and shallow groundwater.
Wetland Data Plot: Upland Data Plot:
N/A N/A
Notes:

! Classification based on Cowardin et al. (1979).

2HGM classification based on Brinson, M.M. (1993).

®Wetland rating was determined based on the guidelines defined in the local municipal code.

* Wetland buffer was determined based on the local municipal code.

® Sample plot total includes the collective amount of wetland and upland samples plots examined to define the wetland boundary.

Maul Foster Alongi B October 2019
Grays Harbor Historical Seaport Authority Grette Associates, LLC
Critical Areas Report




MAUL FOSTER ALONGI

GRAYS HARBOR HISTORICAL SEAPORT AUTHORITY
CRITICAL AREAS REPORT

APPENDIX C: WETLAND DATASHEETS

Maul Foster Alongi C October 2019
Grays Harbor Historical Seaport Authority Grette Associates, LLC
Critical Areas Report



MAUL FOSTER ALONGI

GRAYS HARBOR HISTORICAL SEAPORT AUTHORITY
CRITICAL AREAS REPORT

APPENDIX D: WETLAND RATING FORM

Maul Foster Alongi D October 2019
Grays Harbor Historical Seaport Authority Grette Associates, LLC
Critical Areas Report



MAUL FOSTER ALONGI

GRAYS HARBOR HISTORICAL SEAPORT AUTHORITY
CRITICAL AREAS REPORT

APPENDIX E: QUERIED DATABASE FIGURES

Maul Foster Alongi E October 2019
Grays Harbor Historical Seaport Authority Grette Associates, LLC
Critical Areas Report



MAUL FOSTER ALONGI

GRAYS HARBOR HISTORICAL SEAPORT AUTHORITY
CRITICAL AREAS REPORT

APPENDIX A: CRITICAL AREAS MAP

Maul Foster Alongi A October 2019
Grays Harbor Historical Seaport Authority Grette Associates, LLC
Critical Areas Report



VM ‘NI3qy3av

6T/LT/0T:31Va AN A9 @3aNO3IHD
6T/LT/0T :3LVA MO A9 @3IN9IS3A V4N dvg31v0S 33S  ‘3TvOS ONIMYHA 'SS34aav LIS
900°TTy # 103rodd (IN3AMO
wo9'sa)elnosseayalb
e LY0d3Y SYFHV TYIILIND —
, L
VSIS 198118 WOE LN 2012 ALIMOHLNY L¥0dVY3S TVIIHOLSIH HOGHVH SAVYEO w 3
SINVITNSNOD TVINIWNOJIANSI _muZO|_<mm._.w0n_|_D<5_ T w
-1SJBII0SSY/ 913910) dVIN SYFNY TYOILIEO | & 5
- wm wm = b |
r 1
1 1
1 1
1 1
1 1
\ ...
1 S e -
\ ~~ o
\ Ssa
1 ~
\ “~
1 \
' /
\ .
1 \
1 \
Y \
\
\
\ \
1
— S o o mm mm o -
- o e gy J
\ i
) |
1 1
\ |
\ :
\ 1
\ (
\ 1
\ 1
X I
1
1
1
[
1
\ |
1
\ 1
\ I
\ 1
\ 1
' 1
—— "
\ 1
\ 1
\ I
' 1
—— "
: |
' 1
' |
\
\ |
\ 1
’ _
\ |
' |
1 1
1 1
1 I
/ 1
1
) 1
\ |
2 \ P |
A@A _ ' .-
= A \ - -
> 1 .~
o \ -"
O -
= = o \ -
z Z> o \ -
L > 1 -
= < <o -
n> OO0 Ow 1 c
W Oz - Ll 1
e wWw>s o 3
wg £0 2 ' -
0 = <mp 9m - -
<5 95 %4
X0 Xz Xz
O® O< O<
r< o4 gd
o w a H Q-
ax a o U
<< <= <2
() '
[ |
Z '
! m
E " W
O -
L "
— :




61/L1/01:31vd 8N A8 @3MO3HO

67/L1/0T :31va MO ‘A9 @3aN9IS3A

900TTY ‘#103rodd

V4N

{IN3INO

SIN

VM ‘NI3qy3av
‘I1¥OS ONIMVHA

'$S34¥aav 3L

woo'sajerossesyjalb
00€6-€.5 (€52)
£0786 YM ‘YWOOV.L
V 8)ing ‘18841S YOE YHON 2012

SINVITNSNOD TVINIWNOJIANS

onSIJEBIOOSSY/ 9119.4L0)

L¥0d3Y SYIHV TVIILID

ALIMOHLNY LYOdV3IS TVIRIOLSIH YOG VH SAVYO

IONOTV ¥31S04 INVIN

M3IA 3NDINE0

SHEET
2
3

OF




61/L1/01:31vd 8N A8 @3MO3HO

67/L1/0T :31va MO ‘A9 @3aN9IS3A

900TTY ‘#103rodd

V4N

{IN3INO

SIN

VM ‘NI3qy3av
‘I1¥OS ONIMVHA

'$S34¥aav 3L

woo'sajerossesyjalb
00€6-€.5 (€52)
£0786 YM ‘YWOOV.L
V 8)ing ‘18841S YOE YHON 2012

SINVITNSNOD TVINIWNOJIANS

onSIJEBIOOSSY/ 9119.4L0)

L¥0d3Y SYIHV TVIILID

ALIMOHLNY LYOdV3IS TVIRIOLSIH YOG VH SAVYO

IONOTV ¥31S04 INVIN

M3IA 3NDINE0

SHEET
3
3

OF




MAUL FOSTER ALONGI

GRAYS HARBOR HISTORICAL SEAPORT AUTHORITY
CRITICAL AREAS REPORT

APPENDIX B: WETLAND SUMMARY

Maul Foster Alongi B October 2019
Grays Harbor Historical Seaport Authority Grette Associates, LLC
Critical Areas Report



WETLAND A SUMMARY

Approximate Size

(sg. ft.): 18,500

Cowardin

Classification®: REM

HGM

Classification?: Freshwater Tidal

Wetland

Category*: I

Wetland Buffer

Width®: B0t

Sample Plot
Total’:

Hydrophytic
Vegetation Yes
Present (Y/N)?

Hydric Sail

Indicator? Hydrogen Sulfide

Wetland
Hydrology Yes
Present?

Summary of Findings

Vegetation observed within Wetland A predominantly consists of soft rush, slough

Dominant Vegetation: sedge, and Pacific silverweed.

Hydrologic support for Wetlands A is primarily provided by daily tidal inundation
Soil Profile: and shallow groundwater. These wetland features are situated below the OHWM of
the Chehalis River within the tidally influenced area along the shoreline.

Primary Hydrological Hydrologic support for Wetlands A is primarily provided by daily tidal inundation
Support: and shallow groundwater.

Wetland Data Plot: Upland Data Plot:

Notes:

! Classification based on Cowardin et al. (1979).

2HGM classification based on Brinson, M.M. (1993).

®Wetland rating was determined based on the guidelines defined in the local municipal code.

* Wetland buffer was determined based on the local municipal code.

® Sample plot total includes the collective amount of wetland and upland samples plots examined to define the wetland boundary.
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WETLAND B-1 SUMMARY

Approximate Size

0. 1) 24,000

Cowardin

Classification®: REM

HGM

Classification?: Freshwater Tidal

Wetland

Category*: I

Wetland Buffer

Width®: B0t

Sample Plot
Total’:

Hydrophytic
Vegetation Yes
Present (Y/N)?

Hydric Sail

Indicator? Hydrogen Sulfide

Wetland
Hydrology Yes
Present?

Summary of Findings

Vegetation observed within Wetland B-1 predominantly consists of soft rush, slough

Dominant Vegetation: sedge, and Pacific silverweed.

Hydrologic support for Wetlands B-1 is primarily provided by daily tidal inundation
Soil Profile: and shallow groundwater. These wetland features are situated below the OHWM of
the Chehalis River within the tidally influenced area along the shoreline.

Primary Hydrological Hydrologic support for Wetlands B-1 is primarily provided by daily tidal inundation
Support: and shallow groundwater.

Wetland Data Plot: Upland Data Plot:

Notes:

! Classification based on Cowardin et al. (1979).

2HGM classification based on Brinson, M.M. (1993).

®Wetland rating was determined based on the guidelines defined in the local municipal code.

* Wetland buffer was determined based on the local municipal code.

® Sample plot total includes the collective amount of wetland and upland samples plots examined to define the wetland boundary.
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WETLAND B-2 SUMMARY

Approximate Size

(sg. ft.): 23,500

Cowardin

Classification®: REM

HGM

e . Riverine
Classification®:

Wetland

Category*: I

Wetland Buffer

Width®: B0t

Sample Plot
Total’:

Hydrophytic
Vegetation Yes
Present (Y/N)?

Hydric Sail

Indicator? Other

Wetland
Hydrology Yes
Present?

Summary of Findings

Vegetation observed within Wetland B-2 largely consists of soft rush and slough

Dominant Vegetation: sedge.

During Grette Associates’ site assessment Wetlands B-2 was largely inundated by the
waters associated with Shannon Slough. As a result, soils were not investigated.

Soil Profile: Hydric soils are those soils that are saturated, flooded, or ponded long enough during
the growing season to develop anaerobic conditions in the upper soil horizons
(USACE 2010).
Primary Hydrological Hydrologic support for Wetlands B-2 is primarily provided by permanent and/or
Support: seasonal inundation and shallow groundwater.
Wetland Data Plot: Upland Data Plot:
N/A N/A
Notes:

! Classification based on Cowardin et al. (1979).

2HGM classification based on Brinson, M.M. (1993).

®Wetland rating was determined based on the guidelines defined in the local municipal code.

* Wetland buffer was determined based on the local municipal code.

® Sample plot total includes the collective amount of wetland and upland samples plots examined to define the wetland boundary.
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Wetland name or number %/L

SC 4.0. Forested Wetlands

Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA
Department of Fish and Wildlife’s forests as priority habitats? If you answer YES you will still need to rate
the wetland based on its functions.

— Old-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OR have a diameter at breast height (dbh) of 32 in (81 cm) or more.

— Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter (dbh) exceeding 21 in (53 cm).

Yes = Category | (/N‘% Not a forested wetland for this section

Cat. |

SC 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
— The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
— The lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs tg be measured near the bottom)
Yes—Goto SC5.1 @ Not a wetland in a coastal lagoon
SC5.1. Does the wetland meet all of the following three conditions?
— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, opportunistic plant species {see list of species on p. 100).
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
— The wetland is larger than '/, ac (4350 ft?)
Yes = Category | No = Category Il

Cat. |

Cat. Il

SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)? If
you answer yes you will still need to rate the wetland based on its habitat functions.
In practical terms that means the following geographic areas:
— Long Beach Peninsula: Lands west of SR 103
- Grayland-Westport: Lands west of SR 105

— Ocean Shores-Copalis: Lands west of SR 115 and SR 109
Yes —Goto SC6.1 not an interdunal wetland for rating

SC6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H,H,H or H,H,M
for the three aspects of function)? Yes = Category | No—Goto SC6.2
SC6.2. Is the wetland 1 ac or larger, oris it in a mosaic of wetlands that is 1 ac or larger?
Yes = Category Il No - Go to SC 6.3
SC6.3. Is the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and 1 ac?
Yes = Category lll No = Category IV

Catl

Cat. Il

Cat. Ill

Cat. IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on Summary Form

NI

Wetland Rating System for Western WA: 2014 Update 17
Rating Form - Effective January 1, 2015
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Wetlands

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

This map is for general reference only. The US Fish and Wildlife
October 16, 2019 Service is not responsible for the accuracy or currentness of the
base data shown on this map. All wetlands related data should
Wetlands Freshwater Emergent Wetland . Lake be used in accordance with the layer metadata found on the
Wetlands Mapper web site.

[  Estuarine and Marine Deepwater 1 Freshwater Forested/Shrub Wetland [ ]  Other

|:| Estuarine and Marine Wetland § Freshwater Pond . Riverine

National Wetlands Inventory (NWI)
This page was produced by the NWI mapper




1 4b WASHINGTON DEPARTMENT OF FISH AND WILDLIFE
S PRIORITY HABITATS AND SPECIES REPORT

SOURCE DATASET: PHSPIlusPublic Query ID: P191016120257

REPORT DATE: 10/16/2019 12.03

Common Name Site Name Priority Area Accuracy Federal Status Sensitive Data Source Entity

Scientific Name Source Dataset Occurrence Type State Status Resolution Geometry Type
Source Record More Information (URL) PHS Listing Status

Notes Source Date Mgmt Recommendations

DISCLAIMER. This report includes information that the Washington Department of Fish and Wildlife (WDFW) maintains in a central computer database. It is not an attempt to provide you with an official agency response
as to the impacts of your project on fish and wildlife. This information only documents the location of fish and wildlife resources to the best of our knowledge. It is not a complete inventory and it is important to note that fish
and wildlife resources may occur in areas not currently known to WDFW biologists, or in areas for which comprehensive surveys have not been conducted. Site specific surveys are frequently necesssary to rule out the
presence of priority resources. Locations of fish and wildlife resources are subject to vraition caused by disturbance, changes in season and weather, and other factors. WDFW does not recommend using reports more than

six months old.

10/16/2019 12.03 1



WDFW Test Map

October 16, 2019 1:19,842
0 0.15 0.3 0.6 mi
PHS Report Clip Area POLY QTR-TWP _—
0 0.275 0.55 1.1 km
. AS MAPPED
- PT TOWNSHIP Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Aibus
SECTION DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

LN



October 15, 2019

— All SalmonScape Species

Sources: Esri, HERE, Gamin, Intermap, increment P Corp., GEBCO, USGS,
FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esni
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and
the GIS User Community

WDFW



WA Wetlands of High Conservation Value

10/16/2019, 12:17:08 PM

1:36,112
0 0.2 0.4 0.8 mi
Counties ——
0 033 065 1.3 km

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan,

Washington Natural Heritage Program
Bureau of Land Management, Esri, HERE, Garmin, NGA, USGS | U.S. Fish and Wildlife Service, National Standards and Support Team, wetlands_team@fws.gov | Washington Natural Heritage Program http://www.dnr.wa.gov/natural-heritage-program |




Forest Practices Activity Map - Application #

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

Map Symbols

Harvest Boundary
Road Construction
Stream

RMZ / WMZ Buffers

Rock Pit

S

Vv
]

Landing
Waste Area

Clumped
WRTS/GRTS

Existing Structure

Additional Information

Legal Description
S03 T17.0N R09.0W, S04 T17.0N R09.0
S15 T17.0N R09.0W, S10 T17.0N R09.0
S09 T17.0N R09.0W, S16 T17.0N R09.0

Extreme care was used during the compilation of this map to ensure
its accuracy. However, due to changes in data and the need to
rely on outside information, the Department of Natural Resources
cannot accept responsibility for errors or omissions, and therefore,
there are no warranties that accompany this material.
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GBLWC W:\GINT\GINTW\PROJECTS\1044.02.06\SE-01A-SE30.GPJ 11/13/19

Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-01A 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615665.4
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817512.9
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 7.2-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
o) Details = 20 | 2o & o S
s2 ¥ 55188 8 2| 8§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 3.3 feet: SILT (ML); black; 75% fines, low plasticity, firm; 5% 3
o sand, fine; 20% woodwaste, fibers, chips, chunks; faint E
E 1 | organic-like odor; moist. E
3 VC GRAB SE-01A-1.0-2,0 3
= 2 | E
3 RID = 0.4 ppm E
= 3 E
E TITHTITI 33t 7.2 feet: SILT (ML); dark gray; 95% fines, low plasticity, firm;, =
E 4 5% woodwaste, fibers, chips; faint organic-like odor; moist. E
= 5 E
= 6 E
= 7 E

5. PID = photoionization detector, sediment head space reading in ppm.

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
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Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-01B 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615683.3
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817608.8
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 1.6-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
O Details = 20 | 2o & o S
% S 55|82 € 2| $§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
c H | 0.0 to 0.6 feet: SILT (ML); dark gray; 90% fines, low plasticity, soft; E
3 —  _ _10% woodwaste, fibers, small chips (<0.5 inches); wet. 7
E T VC GRAB SE-01B-0.5-1|5 0.6 to 1.4 feet: WOODWASTE; brown to gray; 20% fines; 80% =
£ RID = 0.5 ppm % f woodwaste, fibers, chips, chunks (<3.0 inches); strong E
2 = \ _ organicilike odor; moist. _ i
1.4 to 1.6 feet: SILT (ML); dark gray; 80% fines, low plasticity, firm;
20% woodwaste, fibers, chips (<0.5 inches); organic-like odor;
wet.

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
5. PID = photoionization detector, sediment head space reading in ppm.
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5. PID = photoionization detector, sediment head space reading in ppm.

Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-01C 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615734.0
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817722.3
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 4.6-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
O Details = 20 | 2o & © S
£% ? 85|88 ¢ 2| S5
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 4.6 feet: SILT (ML); dark gray; 90% fines, low plasticity, firm; 3
E 10% sand, fine; trace woodwaste; faint organic-like odor; wet. E
E1 E
= 2 | E
3 VC GRAB  SE-01C-2.0-3|0 3
= 3 L RID = 0.3 ppm 2.6 to 2.9 feet: Increase in woodwaste fibers up to 15%. E
= 4 E
NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
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Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-01D 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615735.5
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817809.0
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 4.7-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well < Sample Data o Soil Description
@ Details = =5 |S%]| % o S
S5 T 55188 8 2 | $E
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E L N 0.0to 1.6 feet: SILT (ML); gray; 80% fines, low plasticity, firm; 5% 3
E VC GRAB  $E-01D-0-1.0 sand, fine; 15% woodwaste, shreds; faint organic-like odor; moist. 3
Eq RID = 0.5 ppm E
£ 2 TITITTITIT 7-6 to 4.7 feet: SILT (ML); gray; 95% fines; low plasticity; firm; 5% 1
= woodwaste; fibers; moist. E
= 3 E
= 4 E

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
5. PID = photoionization detector, sediment head space reading in ppm.




GBLWC W:\GINT\GINTW\PROJECTS\1044.02.06\SE-01A-SE30.GPJ 11/13/19

Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-02A 10f 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/26/19 to 09/26/19 Northing 615705.3
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817339.0
Geologist/Engineer M. Pollock & A. DeVita-McBride Hole Depth 5.1-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
Q Details s =9 |8Sx| & o S
S5 T 55188 8 2 | $E
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 2.4 feet: SILT (ML); black; 90% fines, low plasticity, soft; 10% 3
E sand, fine; trace woodwaste; wet E
E1 E
= 2 E
e — TITHTITI 24 to 5.1 feet: SILT (ML); 90% fines, low plasticity, firm; 10% 3
3 woodwaste, fibers, chips; moist. 3
g VC GRAB SE-02A-2.5-3\5 E
3 4 — 3.4 feet: Decrease in woodwaste to 5%. 3
= 5 E
NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.
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Geologic Borehole Log/Well Construction

Maul Foster & AIongi, Inc. Project Number Well Number Sheet
1044.02.14 SE-03A 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615673.5
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817019.7
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 5.5-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well < Sample Data o Soil Description
@ Details = =5 |S%]| % o S
S5 T 55188 8 2 | $E
SR} 8 SS9 [3% Name (Type) £33
8¢ g d¢ |83 2 8 | 38
E L N 0.0to 2.0 feet: SILT (ML); dark gray; 80% fines, low plasticity, soft; 3
E VC GRAB  BE-03A-0-1.0 10% sand, fine; 10% woodwaste, shreds; faint organic-like odor;
Eq RID = 0.3 ppm wet. E
3 N 0.3 feet to 0.4 feet: Lens of 20% woodwaste. E
= 2 e ]
E 2.0to 4.5 feet: SILT (ML); gray; 90% fines, low plasticity, soft; 5% 3
E sand, fine; 5% woodwaste, fibers; moist. E
F 3 3
= 4 E
= 5 [cered o k[ 4.5 10 5.5 feet: SAND WITH SILT (SW-SM); dark gray; 10% fines, low 3
= o plasticity, soft; 90% sand, medium, moist. =

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
5. PID = photoionization detector, sediment head space reading in ppm.
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5. PID = photoionization detector, sediment head space reading in ppm.

Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-03B 1o0f 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615692.2
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817126.2
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 5.1-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
Q Details s =9 |8Sx| & o S
S5 T 55188 8 2 | $E
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0to 5.1 feet: SILT (ML); dark gray; 80% fines, low plasticity, soft; 3
o 10% sand, fine; 10% woodwaste, shreds; faint organic-like odor;
E 1 | wet. E
E VC GRAB SE-03B-1.0-20 1.2 to 1.9 feet: Color changes to black. 3
E oo RID = 0.1 ppm E
= 3 E
2 E
= 5 E
NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.




Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-05A 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/23/19 to 09/23/19 Northing 615966.6
Driller/Equipment Research Support Services, Inc./Vibracore Easting 818023.1
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 9.7-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
O Details = 20 | 2o & o S
S5 T 55188 8 2 | $E
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E -1 0.0 to 2.3 feet: SILT WITH SAND (ML); gray; 80% fines, low plasticity; 3
E 20% sand, fine to medium; trace organic debris and woodwaste; 3
Eo1 B I wet. 3
E g '.:;. 0.7 feet: Color changes to black. E
= 2 | ' E
E PID = 51.3 ppm .
= L 2.3 to 4.8 feet: SAND (SP); dark gray to black; 100% sand, medium to 3
- 3 - VC GRAB SE-05A-2.0-3/0 coarse; wet. E
= 4 E
£ 5 [|] 4.8 10 6.0 feet: SILT (ML); gray; 95% fines, low piasticity; 5% sand, =
3 fine; moist E
= 6 |
E ] 6.0 to 6.3 feet: SAND (SP); dark gray; 100% sand, medium to coarse; E
3 _moist __ _ _ b;
7 6.3 to 9.7 feet: SILT (ML), gray; 95% fines, low plasticity; 5% sand, =
c fine; moist E
= 8 E
= 9 E
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NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
5. PID = photoionization detector, sediment head space reading in ppm.




Geologic Borehole Log/Well Construction

Maul Foster & AIongi, Inc. Project Number Well Number Sheet
1044.02.14 SE-05B 10f 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/26/19 to 09/26/19 Northing 615917.3
Driller/Equipment Research Support Services, Inc./Vibracore Easting 818104.6
Geologist/Engineer M. Pollock & A. DeVita-McBride Hole Depth 7.2-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
O Details = &0 | 2o o S
S5 T 55188 8 2 | $E
SR} 8 SS9 [3% Name (Type) £33
8& £ ¢ (8= 2 g | 38
E 0.0to 6.0 feet: SILT (ML); dark gray; 95% fines, low plasticity, firm; 3
E 5% sand; trace organic debris and woodwaste; no odor; wet. E
E1 E
= 2 E
= 3 E
E VC GRA SE-05B-2.5-3|5 3.0 to 3.2 feet: Increase in woodwaste to 5%. E
= 4 E
= 5 E
= 6 ]
E ‘| 6.0to 7.2 feet: SAND WITH SILT (SP-SM); gray; 10% fines, firm; 90% 3
E sand, fine to medium; no odor; moist. E
E 7 E
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NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.
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Geologic Borehole Log/Well Construction

Maul Foster & AIongi, Inc. Project Number Well Number Sheet
1044.02.14 SE-06A 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615849.6
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817909.8
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 7.5-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
O Details = 20 | 2o & © S
£% ? 85|88 ¢ 2| S5
SR} 8 SS9 [3% Name (Type) £33
8¢ g d¢ |83 2 8 | 38
E 0.0to 4.7 feet: SILT (ML); dark gray; 75% fines, low plasticity, firm; 3
o — 5% sand, fine; 20% woodwaste, chunks (1.0 to 3.0 inches); no E
£ 1 odor; moist. E
£ VC GRAB SE-06A-0.5-1\5 3
= 2 E
= 3 E
g_ 4 3.5t0 4.7 feet: Color changes to gray. _g
5 [ceresd o k[ 4.7 to 7.5 feet: SAND WITH SILT (SW-SM); gray; 10% fines, firm; ~ 3
3 otote ookl 90% sand, medium; no odor; moist. E
= 6 RSN B E
=7 R E

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.
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Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-06B 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/26/19 to 09/26/19 Northing 615890.5
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817823.9
Geologist/Engineer M. Pollock & A. DeVita-McBride Hole Depth 5.2-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
O Details = 20 | 2o & © S
% S 55|82 € 2| $§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0to 1.5 feet: SILT (ML); black; 90% fines, low plasticity, soft; 10% 3
E sand, fine; trace woodwaste; no odor; wet. E
E1 3
=, C 1 5 0 5.2 feet: SAND (SW); gray; 5% fines; 95% sand; moderate to 1
— ‘ coarse; trace woodwaste; no odor; moist. =
= 3 - E
E 3.0 to 3.2 feet: Interval of 10% woodwaste chips E
=y VC GRAB SE-06B-3.0-40 | E
= 5 A E

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.




Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-07A 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/26/19 to 09/26/19 Northing 615469.5
Driller/Equipment Research Support Services, Inc./Vibracore Easting 816818.5
Geologist/Engineer M. Pollock & A. DeVita-McBride Hole Depth 4.0-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
O Details = 20 | 2o & o S
£% : 85|88 ¢ 2| 5§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0to 4.0 feet: SILT (ML); black; 60% fines, low plasticity, soft; 40% 3
= n SE 0740 woodwaste, pulp, chips, chunks (=<2.0 inches); wet; free product
E - VC GRAB $E-07A-0-1.0 (petroleun) impacts. E
= 2 E
= 3 E
= 4 E
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NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.




Geologic Borehole Log/Well Construction

Maul Foster & AIongi, Inc. Project Number Well Number Sheet
1044.02.14 SE-07B 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/26/19 to 09/26/19 Northing 615530.6
Driller/Equipment Research Support Services, Inc./Vibracore Easting 816792.5
Geologist/Engineer M. Pollock & A. DeVita-McBride Hole Depth 6.5-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
o) Details = &0 | 2o o S
S5 T 55188 8 2 | $E
SR} 8 SS9 [3% Name (Type) £33
8¢ g d¢ |83 2 8 | 38
E 0.0 to 6.5 feet: SILT (ML); dark gray; 90% fines, low plasticity, firm; 3
E n L 5% sand, fine; 5% woodwaste, chips; no odor; moist. E
Eo1 | VE GRA pE-078-0-1.9 0.3 feet: Decrease to trace woodwaste, fine chips; increase to 10% 3
3 sand. E
= 2 E
= 3 E
= 4 E
= 5 E
= 6 E

GBLWC W:\GINT\GINTW\PROJECTS\1044.02.06\SE-01A-SE30.GPJ 11/13/19

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.
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Geologic Borehole Log/Well Construction

Maul Foster & AIongi, Inc. Project Number Well Number Sheet
1044.02.14 SE-08A 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/24/19 to 09/24/19 Northing 615565.0
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817053.7
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 1.3-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
O Details = 20 | 2o & © S
S5 T 55188 8 2 | $E
SR} 8 SS9 [3% Name (Type) £33
8¢ g d¢ |83 2 8 | 38
E . . . o/ fi . 0, E
3 VC GRAB E-08A-0-1.0 0.0 tgu7p3t gef?rl;é V(\)/gl()?stlf//;\‘STE gray; 15% fines; 85% woodwaste, E
=y PID = 20.0 ppm k § : E

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
5. PID = photoionization detector, sediment head space reading in ppm.




Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-08B 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/24/19 to 09/24/19 Northing 615582.9
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817102.3
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 5.3-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
o) Details = 20 | 2o & o S
s2 ¥ 55188 8 2| 8§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 5.3 feet: SILT (ML); grayish black; 75% fines, low plasticity, soft; 3
E N S E N8R0 10% sand, fine; 15% woodwaste, pulp to fine chips; organic-like 3
= 1 - VC GRAB $E-08B-0-1.0 odor: wet. E
;_ 2 RID = 2.8 ppm ';
= 3 E
= 4 E
= 5 E
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NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.
5. PID = photoionization detector, sediment head space reading in ppm. 6. Core collected for radioisotope analysis.
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5. PID = photoionization detector, sediment head space reading in ppm.

Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-08C 1o0f 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/24/19 to 09/24/19 Northing 615597.0
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817150.6
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 4.2-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
O Details = 20 | 2o & © S
P ? 55|88 € 2| §§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 3.9 feet: SILT (ML); grayish black; 85% fines, low plasticity, firm; 3
o 10% sand, fine; 5% woodwaste, chips, chunks (1.0 to 3.0 inches); -
E 1 organic-like odor; wet. i
= 2 E
c RID = 0.9 ppm E
= 3 E
= 4 v -08C-3.2- L -
= VEGRAB SE08C-3242  RSSK\\39 o 4. 27eet WOODWASTE: 700% woodwaste; chips, HUnKS; 3
organic-like odor; moist. |
14.0to 4.1 feet: Lens of silt; gray; 90% fines; low plasticity; 10% |
_ woodwaste; pulp, chips; organic-like odor; wet. J
NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.




Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-08D 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/24/19 to 09/24/19 Northing 615614.6
Driller/Equipment Research Support Services, Inc./Vibracore Easting 817196.4
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 5.8-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
O Details = 20 | 2o & o S
P ? 55|88 € 2| §§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0to 2.0 feet: SILT WITH SAND (ML): dark gray; 80% fines, low 3
o plasticity, firm; 15% sand; 5% woodwaste, chunks (1.0 to 3.0 E
E 1 inches); organic-like odor; wet. E
= 2 - o]
3 ‘SQ 2.0 to 2.75 feet: WOODWASTE; brown with gray; 10% fines; 90% E
E " woodwaste, shreds, chips, chunks (<= 4.0 inches); organic-like =
= 3 v GRAB SE-08D-2.0-3]0  PMC7 ::z\_ Codor; moist_ E
c 2.75to 5.75 feet: SILT (ML): dark gray; 90% fines, low plasticity, firm; 3
= 5% sand, fine; 5% woodwaste, fibers, shreds, chips (<1.0 inch); 7
= 4 organic-like odor; moist. =
= 5 E
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NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.




Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-10 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/26/19 to 09/26/19 Northing 615459.0
Driller/Equipment Research Support Services, Inc./Vibracore Easting 816917.7
Geologist/Engineer M. Pollock & A. DeVita-McBride Hole Depth 3.7-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
O Details = 20 | 2o & o S
S5 T 55188 8 2 | $E
S D So == N T) =
§& € g2 |88 2 "™ 8| 38

0.0 to 2.0 feet: WOODWASTE (ML): brown; 20% fines; 80%
woodwaste, fibers, chips; strong sulfur-like odor; wet.

A

-
A
NI T I

2
I 172.0to0 3.7 feet: SILT (ML): gray; 70% fines, low piasticity, firm; 30% 1
woodwaste; strong sulfur-like odor; moist.
3 ~

<
C

GRAB  $E-10-2.0-3.7
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NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.
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Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-12 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/25/19 to 09/25/19 Northing 615545.6
Driller/Equipment Research Support Services, Inc./Vibracore Easting 816909.9
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 1.8-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data . o Soil Description
o) Details = 20 | 2o & o S
S5 T 55188 8 2 | $E
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 1.8 feet: SILT (ML): gray; 70% fines, low plasticity, soft; 5% 3
E sand, fine; 256% woodwaste, shreds, chips; wet. E
E1 3

NOTES: 1. bml = below mudiine. 2. Depths are approximate and relative to feet bml. 3. Core collected for radioisotope analysis.
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\ woodwaste, chips; organic-like odor; wet.

Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-29 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/24/19 to 09/24/19 Northing 615491.1
Driller/Equipment Research Support Services, Inc./Vibracore Easting 816870.0
Geologist/Engineer  B. Paulik & M. Pollock Hole Depth 2.5-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well N Sample Data o Soil Description
O Details = 20 | 2o & © S
S5 T 55188 8 2 | $E
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 2.3 feet: WOODWASTE; gray; 20% fines, soft; 80% 3
E woodwaste, pulp to chips; sulfur-like odor; wet. E
E1 3
E 100V3 GRAB  |SE-29-0-2.0 E
= PID = 37.1 ppm \ E
E 2 - §r‘n E
£ ' }S_zﬁ to 2.5 feet: SILT (ML); gray; 75% fines, low plasticity, soft;, 25% 1

—

5. PID = photoionization detector, sediment head space reading in ppm.

NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bml. 4. ppm = parts per million.




Geologic Borehole Log/Well Construction
Maul Foster & AIongl, Inc. Project Number Well Number Sheet
1044.02.14 SE-30 1 of 1
Project Name Seaport Landing - Grays Harbor Historical Seaport Authority TOC Elevation (feet) Mudline
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 09/26/19 to 09/26/19 Northing 615559.1
Driller/Equipment Research Support Services, Inc./Vibracore Easting 816974.6
Geologist/Engineer M. Pollock & A. DeVita-McBride Hole Depth 6.1-feet
Sample Method Vibracore Outer Hole Diam 3.0-inch
7 Well < Sample Data . o Soil Description
@ Details = =5 |S%]| % o S
P ? 55|88 € 2| §§
S D So == N T) =
§& € g2 |88 2 "™ 8| 38
E 0.0 to 2.5 feet: WOODWASTE; black; 20% fines; 80% woodwaste, 3
E chips, chunks (<2.0 inches); strong sulfur-like odor; wet. E
E1 3
3 VCGRAB  |SE-30-0-2.0 E
3 2 1.5 fest: Color changes to gray. E
- B |25 to 3.4 feet: SILT (ML); gray; 75% fines, low plasticity, firm; 5% 3
= sand, fine; 20% woodwaste, shreds, chips; faint sulfur-like odor; —
c L moist. E
- p:
= 4 VCGRAB  $E-30-2.5-4.9 \2.9.0 3.0 feet: Lens of 100% solid woodwaste, A
= 3.4 to 6.1 feet: SILT (ML); gray; 90% fines; 5% sand, fine; 5% =
E L woodwaste, chips; no odor; moist. 3
E 5 3
3 VC GRAB  $E-30-4.5-5.5 E
= 6 E
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NOTES: 1. bml = below mudiine. 2. VC GRAB = grab sediment sample from vibracore. 3. Depths are approximate and relative to feet bmi.
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DRAFT

Geologic Borehole Log/Well Construction

Maul Foster & Alongi, Inc. Project Number Well Number Sheet
1044.02.13 RAU2-GA1 1 of 2
Project Name Upland RI - Grays Harbor Historical Seaport Authority TOC Elevation (feet)
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 12/4/2019 to 12/4/2019 Northing 615307.7
Driller/Equipment Holocene Dirilling, Inc./Diedrich D-50 Easting 817000.7
Geologist/Engineer  R. Lewis Hole Depth 26.5-feet
Sample Method Standard Penetration Test Outer Hole Diam 3.0-inch
g Well .. < Sample Data o Soil Description
i — S Ke) I =
. a Details g S % § § 3 E § E
5% S S8 (38| E |Name (Type) £3
e £ f¢ (8= 2 3 | 38
3 0 to 2.5 feet: Not sampled. E
= E
= 2 E
= 5 20 | sP @ J 2.5 to 3.0 feet: WOODWASTE; brown; 100% woodwaste; wet. 3
£ T|[3:0t0 6.0 feet: SILT (ML); gray; 90% fines, medium plasticity; 10% 1
= RAU2-GA1- sand, fine to medium; trace woodwaste, organics; wet. 3
E 4 S0-3.25 3
= 5 E
E 5 SP E
=6 Rrau2-GA1| ||| |||| @ 6.0feet: Minor sheen, organicodor. _ _ _ _ __ _ ___ ___ ]
E SO-5.75 6.0 to 10.0 feet: SILT with SAND (ML); gray, 80% fines, medium E
= plasticity; 20% sand, medium; trace wood debris, organics; wet. E
E 7 E
_ 8 15 | SP _
— RAU2-GA1-| _
E 9 S0-8.25 E
= 10
E 50 | SP '} 10.0 to 20.5 feet: SILTY SAND (SM); gray; 40% fines, medium E
c plasticity; 60% sand, fine to medium; trace woodwaste, organics; 7
£ 11 RAU2-GAT1- wet. E
E SO-10.75 3
= 12 E
= 13 E
= 14 E
= 15 E
c 100 | SP E
= 16 RAU2-GA1- E
— SO-15.5 =
= 17 E
= 18 E
= 19 E
= 20 E
- - =
NOTES: 1) bgs = below ground surface. 2) SP = split spoon. 3) Soil lithology determined from soil cuttings during drilling and split spoon sample intervals.
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Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc. Project Number Well Number Sheet
1044.02.13 RAU2-GA1 2 of 2
g Well = 5 Sample Data © Soil Description
.a Details 5 g g |S3 E % S E
5% 5 SS|S5| 5 [Namempe)| 5 | 23
QL £ adx |03 2 Q 30
E 100 | SP RAU2-GA1-|  [-brysdil ]
E oy S0-20.25 20.5to 26.5 feet: SAND with SILT (SP-SM); gray; 10% fines; 90% E
= sand, medium; wet. =
= 22 E
= 23 E
E 24 E
= 25 E
£ 100 | sP §
: 26 RAU2-GA1- 3
£ $0-25.75 3

. Total Depth = 26.5 feet bgs.

Boring Completion Details:
0 to 26.5 feet: 3-inch boring.
0 to 26.5 feet: bentonite chips hydrated with potable water.
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NOTES: 1) bgs = below ground surface. 2) SP = split spoon. 3) Soil lithology determined from soil cuttings during drilling and split spoon sample intervals.
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DRAFT

Geologic Borehole Log/Well Construction

Maul Foster & Alongi, Inc. Project Number Well Number Sheet
1044.02.13 RAU2-GA2 1 of 2
Project Name Upland RI - Grays Harbor Historical Seaport Authority TOC Elevation (feet)
Project Location Aberdeen, Washington Surface Elevation (feet)
Start/End Date 12/4/2019 to 12/4/2019 Northing 614931.7
Driller/Equipment Holocene Dirilling, Inc./Diedrich D-50 Easting 816674.7
Geologist/Engineer  R. Lewis Hole Depth 26.5-feet
Sample Method Standard Penetration Test Outer Hole Diam 3.0-inch
g Well .. < Sample Data o Soil Description
H — S o o =
. a Details g S % § § 3 § § E
5% S S8 (38| E |Name (Type) £3
e £ ¢ |83 2 3 | 38
3 0 to 2.5 feet: Not sampled. E
= E
= 2 E
= 5 20 | sP | 2.5 t0 4.0 feet: WOODWASTE; reddish brown; 100% woodwaste;, 1
- wood chips and sawdust; wet. —
E RAU2-GA2- E
E 4 S0-3.25 3
3 | 40t05.0feet: Norecovery. TS
= 5 o _____
E 5 SP 5.0 to 6.0 feet: WOODWASTE; reddish brown; 100% woodwaste, E
o wood chips and sawdust; wet. E
- 6 RAU2-GA2- -
3 SO-5.75 6.0 to 6.5 feet: No recovery. E
= | 6.5 to 8.5 feet: WOODWASTE; reddish brown; 100% woodwaste, 3
— wood chips and sawdust; wet. —
_ 8 15 | SP _
3 RAU2-GA2- 1
E 9 S0-8.25 8.5 10 9.0 feet: No recovery. E
3 N Q_Q.T) to 10.0 feet: WOODWASTE: reddish brown; 100% woodwaste, 1
o \ wood chips and sawdust; wet. E
= 10 ew, - T e
E 50 | SP 10.0 to 20.0 feet: SILT (ML); gray; 70% fines, medium pasticity; 30% 3
c woodwaste, chips; wet. E
E 11 RAU2-GA2- E
E SO-10.75 3
= 12 E
= 13 E
= 14 E
= 15 E
c 100 | SP E
c 16 RAU2-GA2- E
E SO-15.75 E
= 17 E
= 18 E
= 19 E
E 20 E
F | ] eoeole b py,_ - """ """ " —"""""""""7"7"77—7—/———=

NOTES: 1) bgs = below ground surface. 2) SP = split spoon. 3) Soil lithology determined from soil cuttings during drilling and split spoon sample intervals.
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DRAFT

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc. Project Number Well Number Sheet
1044.02.13 RAU2-GA2 2 of 2
g Well = 5 Sample Data . © Soil Description
a Details T EC|S3] & 3 ) S
8% 5 S8(S5| & |Namerwe)| 5 | 23
Qg £ Qe |[OS| 2 @ 53
E 100 | SP <[+| 20.0 to 21.0 feet: SAND with SILT (SW-SM); gray; 20% fines, medium 3
= 21 RAU2-GA2- | plasticly, 80% sand, fine to medium; wet.
E S0-20.75 21.0 to 26.5 feet: SAND (SP); gray; 100% sand, medium, subrounded 7
o to subangular; wet. E
E 22 =
= 23 E
E 24 E
= 25 E
c 100 | SP E
: 26 RAU2-GA2- 3
E S0-25.75 ; 3
B Total Depth = 26.5 feet bgs.
Boring Completion Details:
0 to 26.5 feet: 3-inch boring.
0 to 26.5 feet: bentonite chips hydrated with potable water.
NOTES: 1) bgs = below ground surface. 2) SP = split spoon. 3) Soil lithology determined from soil cuttings during drilling and split spoon sample intervals.




APPENDIX E

FIELD SAMPLING DATA SHEETS




Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-01A

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name | |Seaport In-Water RI Sampling Date  ||09/25/2019

Sampling Event | [September 2019 Sample Name SE-01A-1.0-2.0

Sub Area Sample Depth 15

FSDS QA: TKS: 10/07/2019 [Easting|[817512.899 | [Northing | [615665.36 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 0.4 8:10:00 AM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

e e

Sample Description: Silt with up to 20% woodwaste consisting of chips, fibers, and chunks up to 3 inches.

General Sampling Comment Samples are a composite of sediment core between depths of 1.0 and 2.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-01B

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name | |Seaport In-Water RI Sampling Date  ||09/25/2019

Sampling Event | [September 2019 Sample Name SE-01B-0.5-1.5

Sub Area Sample Depth 1

FSDS QA: TKS; 10/07/2019 |Easting |[817608.828 | [Northing | [615683.27 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 0.5 9:02:00 AM 2 0z. soil
4 oz. soil
8 o0z. soil ‘
Other 1
Total Containers 1

Sample Description: Woodwaste (chips, chunks, and fibers) with silt. Strong organic odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.5 and 1.5 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||[SE-01C

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name | |Seaport In-Water RI Sampling Date  ||09/25/2019

Sampling Event | [September 2019 Sample Name SE-01C-2.0-3.0

Sub Area Sample Depth 25

FSDS QA: TKS; 10/07/2019 |Easting |[817722.292 | [Northing | [615734.03 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 0.3 9:55:00 AM 2 0z. soil
4 oz. soil
8 o0z. soil ‘
Other 1
Total Containers 1

Sample Description: Up to 15% woodwaste fibers, chunks (1") in firm silt. Faint organic odor.

General Sampling Comment Samples are a composite of sediment core between depths of 2.0 and 3.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| |Sample Location | |SE-01D

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water RI Sampling Date 09/25/2019

Sampling Event | [September 2019 Sample Name SE-01D-0-1.0

Sub Area Sample Depth 0.5

FSDS QA: TKS; 10/07/2019 [Easting|[817808.985 | [Northing | [615735.53 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete 0.5 10:36:00 AM 2 0z. soil
4 oz. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: Silt with 15% woodwaste shreds. Faint organic-like odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.0 and 1.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-02A

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/26/2019

Sampling Event | |September 2019 Sample Name SE-02A-2.5-3.5

Sub Area Sample Depth 3

FSDS QA: TKS: 10/07/2019 [Easting|[817338.959 | [Northing | [615705.28 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete -- 11:50:00 AM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

e e

Sample Description: Silt with up to 10% woodwaste shreds and small chips. No odors.

General Sampling Comment Samples are a composite of sediment core between depths of 2.5 and 3.5 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-03A

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water RI Sampling Date 09/25/2019

Sampling Event | [September 2019 Sample Name SE-03A-0-1.0

Sub Area Sample Depth 0.5

FSDS QA: TKS; 10/07/2019 |Easting|(817019.684 | [Northing | [615673.50 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 0.3 11:20:00 AM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

e e

Sample Description: Up to 10% woodwaste in soft silt with faint organic-like odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.0 and 1.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location | |SE-03B

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water RI Sampling Date 09/25/2019

Sampling Event | |September 2019 Sample Name SE-03B-1.0-2.0

Sub Area Sample Depth 1.5

FSDS QA: TKS: 10/07/2019 [Easting|[817126.239 | [Northing | [615692.22 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete 0.1 11:50:00 AM 2 0z. soil
4 oz. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: 10% woodwaste shreds in black silt.

General Sampling Comment Samples are a composite of sediment core between depths of 1.0 and 2.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-05A

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water RI Sampling Date 09/23/2019

Sampling Event | |September 2019 Sample Name SE-05A-2.0-3.0

Sub Area Sample Depth 2.5

FSDS QA: TKS: 10/07/2019 [Easting|[818023.141 | [Northing | [615966.55 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 51.3 ppm 2:00:00 PM 2 o0z. soil
4 0z. soil
8 0z. soil
Other
Total Containers

e e

Sample Description: Black, silt with trace wood debris

General Sampling Comment Samples are a composite of sediment core between depths of 2.0 and 3.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-05B

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/26/2019

Sampling Event | |September 2019 Sample Name SE-05B-2.5-3.5

Sub Area Sample Depth 3

FSDS QA: TKS: 10/07/2019 [Easting|[818104.57 | [Northing | [615917.33 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete -- 4:20:00 PM 2 0z. soil
4 oz. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: Trace to 5% woodwaste in dark gray silt. No odor.

General Sampling Comment Samples are a composite of sediment core between depths of 2.5 and 3.5 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-06A

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name | |Seaport In-Water RI Sampling Date  ||09/25/2019

Sampling Event | [September 2019 Sample Name SE-06A-0.5-1.5

Sub Area Sample Depth 1

FSDS QA: TKS; 10/07/2019 |Easting|(817909.818 | [Northing | [615849.62 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete -- 2:15:00 PM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

e e

Sample Description: Up to 20% woodwaste in silt. Woodwaste consists of 1-3" chunks. No odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.5 and 1.5 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location | |SE-06B

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/26/2019

Sampling Event | |September 2019 Sample Name SE-06B-3.0-4.0

Sub Area Sample Depth 3.5

FSDS QA: TKS: 10/07/2019 [Easting|[817823.914 | [Northing | [615890.48 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete -- 11:55:00 AM 2 0z. soil
4 oz. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: Sand with up to 10% woodwaste from 3.8' to 4.0'

General Sampling Comment Samples are a composite of sediment core between depths of 3.0 and 4.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-07A

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/26/2019

Sampling Event | [September 2019 Sample Name SE-07A-0-1.0

Sub Area Sample Depth 0.5

FSDS QA: TKS: 10/07/2019 [Easting|[816818.518 | [Northing | [615469.51 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete -- 8:15:00 AM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

e e

Sample Description: Significant woodwaste (chips, pulp, chunks) in black silt that is impacted by free
product.

General Sampling Comment Samples are a composite of sediment core between depths of 0.0 and 1.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-07B

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/26/2019

Sampling Event | [September 2019 Sample Name SE-07B-0-1.0

Sub Area Sample Depth 0.5

FSDS QA: TKS: 10/07/2019 [Easting|[816792.453 | [Northing | [615530.59 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete -- 10:00:00 AM 2 0z. soil
4 oz. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: Silt with 5% woodwaste. No odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.0 and 1.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-08A

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water Rl Sampling Date 09/24/2019

Sampling Event | [September 2019 Sample Name SE-08A-0-1.0

Sub Area Sample Depth 0.5

FSDS QA: TKS: 10/07/2019 [Easting|[817053.736 | [Northing | (615565 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 20.0 10:00:00 AM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

e e

Sample Description: Significant woodwaste, pulp to fine chips. Strong organic/sulfurous odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.0 and 1.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location | |SE-08B

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water Rl Sampling Date 09/24/2019

Sampling Event | |September 2019 Sample Name SE-08B-0-2.461

Sub Area Sample Depth

FSDS QA: TKS: 10/07/2019 [Easting|[817111.749 | [Northing | [615589.16 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
Vibracore Sediment Discrete -- 12:10:00 PM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

Sample Description: Silt with ~15% woodwaste consists of fine to trace coarse chips.

General Sampling Comment  Core collected for radioisotope analysis.
0-20 cm: samples collected in 1 cm increments

20-40 cm: samples collected in 2 cm increments
>40 cm: samples collected in 5 cm increments

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)

30

37



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location | |SE-08B

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water Rl Sampling Date 09/24/2019

Sampling Event | |September 2019 Sample Name SE-08B-0-1.0

Sub Area Sample Depth 0.5

FSDS QA: TKS: 10/07/2019 [Easting|[817102.348 | [Northing | [615582.90 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete 2.8 10:35:00 AM 2 0z. soil
4 oz. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: Silt with woodwaste consists of pulp to fine chips, trace larger chips of wood. Faint

organic-like odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.0 and 1.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-08C

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name | |Seaport In-Water RI Sampling Date  ||09/24/2019

Sampling Event | [September 2019 Sample Name SE-08C-3.2-4.2

Sub Area Sample Depth 3.7

FSDS QA: TKS; 10/07/2019 |Easting |[817150.646 | [Northing | [615597.03 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 0.9 2:45:00 PM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

e e

Sample Description: Grab sample from interval with dense woodwaste consists of wood pulp, chips, and
shreds.

General Sampling Comment Samples are a composite of sediment core between depths of 3.2 and 4.2 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | |Sample Location | |SE-08D

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water RI Sampling Date 09/24/2019

Sampling Event | |September 2019 Sample Name SE-08D-2.0-3.0

Sub Area Sample Depth 2.5

FSDS QA: TKS: 10/07/2019 [Easting|[817196.439 | [Northing | [615614.58 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete 0.2 1:43:00 PM 2 0z. soil
4 oz. soil
8 o0z. soil ‘
Other 1
Total Containers 1

Sample Description: Significant woodwaste (pulp, fibers, chips) and silt. Strong organic odor.

General Sampling Comment Samples are a composite of sediment core between depths of 2.0 and 3.0 feet. Mid-
point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-10

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/26/2019

Sampling Event | |September 2019 Sample Name SE-10-2.0-3.7

Sub Area Sample Depth 2.85

FSDS QA: TKS: 10/07/2019 [Easting|[816917.72 | [Northing | (615459 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete -- 1:50:00 PM 2 0z. soil
4 oz. soil 1
8 0z. soil 1
Other 9
Total Containers 1
Sample Description: 30% woodwaste in silt. Strong sulfur-like odor.

General Sampling Comment  Collected MS + MSD, TCLP, Hg+Pb
Samples are a composite of sediment core between depths of 2.0 and 3.7 feet. Mid-

point recorded as sample depth. Samples are intended to characterize woodwaste in
the 1.7 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-12
Project Number |]1044.02.06-02 Sampler ADM: MVP
Project Name Seaport In-Water RI Sampling Date 09/25/2019
Sampling Event | |September 2019 Sample Name SE-12-0-1.804

Sub Area

Sample Depth

FSDS QA: TKS; 10/07/2019

Sample Information

Sampling Method Sample Type Sample Category
Vibracore Sediment Discrete

Sample Description:

[Easting|[816909.897 | [Northing | [615545.57 | [TOC ||

PID/FID  Sampling Time Container Code
S 3:24:00 PM 2 0z. soil

General Sampling Comment  Core collected for radioisotope analysis.

0-20 cm: samples collected in 1 cm increments

4 oz. soil
8 o0z. soil
Other
Total Containers

20-40 cm: samples collected in 2 cm increments

>40 cm: samples collected in 5 cm increments

Sampling Method Code:

(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)

33
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Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Sample Information

Sampling Method
(7) Grab

Sample Description:

General Sampling

Sampling Method Code:

Sample Type
Sediment

Sample Category
Discrete

Client Name Grays Harbor Historical Seaport Authority| [Sample Location | [SE-14

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-14-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[816904.889 | [Northing | [615447.03 | [TOC ||

PID/FID

Sampling Time Container Code
5 2:02:00 PM

2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

0-2 cm: black silt (80%) with sand (10%) and gravel (10%).

2-10 cm: woodwaste (chips,shreds) with up to 15% silt.

Comment

point recorded as sample depth.

Samples are a composite of surface sediment sampled to a depth of 10 cm. Mid-

(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)

10



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-15

Project Number ||1044.02.06-02 Sampler ADM;MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-15-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[817048.03 | [Northing | [615579.53 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete -- 11:24:00 AM 2 o0z. soil
4 0z. soil
8 0z. soil
Other
Total Containers

Sample Description: Dark gray silt (60%) with sand (10%) and significant woodwaste chips
(30%). Strong sulfur odor. Bits of masonry debris.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Mid-
point recorded as sample depth.

Sampled collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-16

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | [September 2019 Sample Name SE-16-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS; 10/07/2019 |Easting|[817209.59 | [Northing | [615655.29 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
(7) Grab Sediment Discrete -- 9:00:00 AM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 8

Total Containers 10

Sample Description: Dark gray silt (90%) with sand (10%) and trace woodwaste. Soft. No odor.

Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint

General Sampling Comment
recorded as sample depth.

Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-17

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | [September 2019 Sample Name SE-17-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[817514.165 | [Northing | [615657.14 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 9:47:00 AM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 7
Total Containers 9
Sample Description: glltt) (85%) with sand (15%). Dark gray with orange mostly. No odor. Trace organic
ebris.

General Sampling Comment  Targeted the same location as SE-01A. Samples are a composite of surface
sediment sampled to a depth of 10 cm. Midpoint recorded as sample depth.

Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-18

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-18-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[817442.424 | [Northing | [615790.44 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 11:54:00 AM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 8
Total Containers 10
Sample Description: Black silt (85%) with fine sand (10%) and woodwaste (5%). No odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-19

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-19-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[817965.455 | [Northing | [615939.86 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 8:30:00 AM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 7
Total Containers 9
Sample Description: <0.1 ft layer of brown, soft silt overlying dark gray silt (90%) with sand (10%). No

woodwaste. No odor.

General Sampling Comment  Water depth 25.2 ft. Samples are a composite of surface sediment sampled to a
depth of 10 cm. Midpoint recorded as sample depth.

Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-20

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/25/2019

Sampling Event | |September 2019 Sample Name SE-20-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[818048.048 | [Northing | [615568.77 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 6:15:00 PM 2 o0z. soil
4 0z. soil 1
8 0z. soil 1
Other 8
Total Containers 10
Sample Description: Soft silt with trace benthic organisms. Faint, organic-like odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location |[SE-21A

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | [September 2019 Sample Name SE-21A-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[818511.923 | [Northing | [616086.16 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
(7) Grab Sediment Discrete -- 3:07:00 PM 2 o0z. soil
4 0z. soil
8 0z. soil ‘
Other 1
Total Containers 1

Sample Description: Brown silt (70%) with fine sand (15%) and large chunks (1-4") of wood waste
(15%). No odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Samples of SE-21A were collected for archive. The remainder was used for
composite sample SE-21-0-0.33

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location | |SE-21B
Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | [September 2019 Sample Name SE-21B-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[818485.956 | [Northing | [616142.99 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 3:15:00 PM 2 o0z. soil
4 0z. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: D;rk gray silt (85%) with fine sand (10%) and fine chips of woodwaste (5%). No
odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Samples of SE-21B were collected for archive. The remainder was used for
composite sample SE-21-0-0.33

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location | |SE-21C

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | [September 2019 Sample Name SE-21C-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[818503.648 | [Northing | [616112.56 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 3:24:00 PM 2 o0z. soil
4 0z. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: 1 cm layer of light brown silt. Soft overlay. Dark gray coarse sand with up to 10%

woodwaste chunks (up to 3 inches).

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Samples of SE-21C were collected for archive. The remainder was used for
composite sample SE-21-0-0.33

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | |Sample Location | |SE-21D

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-21D-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[818522.458 | [Northing | [616056.47 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 3:34:00 PM 2 o0z. soil
4 0z. soil
8 0z. soil ‘
Other 1
Total Containers 1
Sample Description: <1 cm layer of brown, soft silt overlie dark gray coarse sand with large chunks of

woodwaste (>5%). No odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Samples of SE-21D were collected for archive. The remainder was used for
composite sample SE-21-0-0.33

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-22

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-22-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[818063.598 | [Northing | [615318.61 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 7:30:00 PM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 7
Total Containers 9
Sample Description: Sample collected contains silt (soft, up to 80%), woodwaste chips (up to 10%), and

large pieces of riprap (10%).

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-23

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-23-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[816856.922 | [Northing | [615507.10 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 10:23:00 AM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 6
Total Containers 8
Sample Description: Dark gray silt (80%) with fine sand (5%) and woodwaste chips (15%). No odor.

Some structural/masonry pieces of brick are evident in sample.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location | [SE-24

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-24-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[816893.880 | [Northing | [615474.44 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 1:13:00 PM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 8
Total Containers 10
Sample Description: Gray silt (70%) with fine sand (5%) and woodwaste chips & chunks (25%). No

odor. Sheen observed on water in grabber upon retrieval.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-25

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-25-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[816914.594 | [Northing | [615422.64 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 6:15:00 PM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 6
Total Containers 8
Sample Description: Predominately woodwaste (80%, chips, pulp, chunks <4") with black to gray silt.

Fain hydrocarbon-like odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-26

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-26-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[816933.865 | [Northing | [615411.99 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 5:25:00 PM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 8
Total Containers 10
Sample Description: S(ijgnificant woodwaste shreds, pulp, chunks (1-3"), rootlets. Up to 20% gray silt. No
odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location | |SE-27

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | [September 2019 Sample Name SE-27-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[816971.969 | [Northing | [615539.97 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 2:35:00 PM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 6
Total Containers 8
Sample Description: 0-2 cm: brown silt (80%) with fine sand (10%) and woodwaste (10%).
2-10 cm: significant woodwaste chips and shreds.
No odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth.

Duplicate sample SE-27-0-0.33-DUP also collected.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location |[SE-28
Project Number |]1044.02.06-02 Sampler ADM: MVP
Project Name Seaport In-Water RI Sampling Date 09/27/2019
Sampling Event | |September 2019 Sample Name SE-28-0-0.33

Sub Area

Sample Depth 0.165

FSDS QA:

TKS: 10/07/2019 [Easting|[817819.311 | [Northing | [615670.53 | [TOC ||

Sample Information

Sampling Method

Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 6:40:00 PM 2 o0z. soil
4 oz. soil 2
8 0z. soil ‘
Other 7
Total Containers 9
Sample Description: Predominately (75%) woodwaste consisting of wood pulp, chips, and chunks <2".

25% silt. Organic-like odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint

Sampling Method Code:

recorded as sample depth.

(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-29

Project Number ||1044.02.06-02 Sampler LBP; MVP

Project Name Seaport In-Water Rl Sampling Date 09/24/2019

Sampling Event | |September 2019 Sample Name SE-29-0-2.0

Sub Area Sample Depth 1

FSDS QA: TKS: 10/07/2019 [Easting|[816870.004 | [Northing | [615491.1 |[TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

Vibracore Sediment Discrete 37.1 8:50:00 AM 2 0z. soil
4 oz. soil 2
8 0z. soil ‘
Other 6
Total Containers 8
Sample Description: S(ijgnificant woodwaste in form of pulp, chips, and chunks. Strong organic/sulfur-like
odor.

General Sampling Comment Samples are a composite of sediment core between depths of 0.0 and 2.0 feet.
Midpoint recorded as sample depth. Samples are intended to characterize woodwaste
in the 2 foot core segment.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-30

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/26/2019

Sampling Event | [September 2019 Sample Name SE-30-2.5-4.5

Sub Area Sample Depth 35

FSDS QA: TKS; 10/07/2019 |Easting|(816974.559 | [Northing | [615559.08 | [TOC ||

Sample Information

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
Vibracore Sediment Discrete -- 3:40:00 PM 2 0z. soil
4 oz. soil
8 o0z. soil
Other
Total Containers

© NP

Sample Description: 20% woodwaste in silty sediment. Sulfur odor.

General Sampling Comment Samples are a composite of sediment core between depths of 2.5 and 4.5 feet.
Midpoint recorded as sample depth. Samples are intended to characterize woodwaste
in the 2 foot core segment. Collected archieve samples from core between 0-2.0 ft
and 4.5-5.5 ft

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

|109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 Fax. (360) 906-|

Soil Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority | [Sample Location ||SE-31

Project Number ||1044.02.06-02 Sampler ADM; MVP

Project Name Seaport In-Water RI Sampling Date 09/27/2019

Sampling Event | |September 2019 Sample Name SE-31-0-0.33

Sub Area Sample Depth 0.165

FSDS QA: TKS: 10/07/2019 [Easting|[817731.813 | [Northing | [615866.85 | [TOC ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #

(7) Grab Sediment Discrete -- 12:10:00 PM 2 o0z. soil
4 0z. soil 2
8 0z. soil ‘
Other 7
Total Containers 9
Sample Description: Silt (50%), sand (15%), and woodwaste chips and fibers (35%). Sulfur odor.

General Sampling Comment Samples are a composite of surface sediment sampled to a depth of 10 cm. Midpoint
recorded as sample depth. Collected two grabs from location to obtain adequate
sediment for all samples (mixed together). Sample collected for bioassay.

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelby Tube, (7) Grab, (8) Other (Specify)



Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-32

Project Number |(|1044.02.14-02 Sampler ENH; MVP

Project Name Seaport In-Water RI Sampling Date 07/22/2020

Sampling Event | [July 2020 Sample Name SE-32

Sub Area Sample Depth 0.164

FSDS QA: BAJ;01/27/22 [Easting || | [Northing | | | [roc ||

Sample Information

S

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete 9:22:00 AM 2 oz. sediment
4 0z. sediment
8 0z. sediment
Other
Total Containers

VNN | —

Sample Description: 0-0.2 cm: light brown sediment film
0.2-10 cm: medium brownish gray; 90% fines, low plasticity, 10% sand, fine; trace
woody material; no odor.

General Sampling Comments DGT probe deployed in sediment without black staining. No sulfur-like odor. Sheen
visible on water.
DGT Deployment: 7/21/20, 08:30, DGT Retrieval: 7/22/20, 09:24
Porewater Parameters @ retrieval:
pH=7.01, temperature=17.4 degrees C, salinity=7.52ms

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location | [SE-33

Project Number |(|1044.02.14-02 Sampler ENH; MVP

Project Name Seaport In-Water RI Sampling Date 07/22/2020

Sampling Event | [July 2020 Sample Name SE-33

Sub Area Sample Depth 0.164

FSDS QA: BAJ;01/28/22 [Easting || | [Northing | | | [roc ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete 9:06:00 AM 2 oz. sediment
4 oz. sediment
8 0z. sediment
Other
Total Containers

Sample Description: 0-0.2cm: light brown sediment film.
0.2-10cm: dark brownish-gray.
70% fines, low plasticity; 30% sand, fine; rootlets (10%); no odor.

General Sampling Comments No sulfur odor. No visible seep in vicinity.
DGT Deployment: 7/21/20, 08:15, DGT Retrieval: 7/22/20, 09:37

Porewater Parameters @ retrieval:
pH=6.54, temperature=17.3 degrees C, salinity=5.92ms

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature

VNN | —
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-34
Project Number |(|1044.02.14-02 Sampler ENH; MVP
Project Name Seaport In-Water RI Sampling Date 07/22/2020
Sampling Event | [July 2020 Sample Name SE-34
Sub Area Sample Depth 0.164
FSDS QA: BAJ;01/28/22 [Easting || [ [Northing | | [ [TOC ||
Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
(7) Grab Sediment Discrete 8:56:00 AM 2 oz. sediment
4 0z. sediment 1
8 oz. sediment 2
Other 2
Total Containers 5

Sample Description:

General Sampling Comments

Sampling Method Code:

0-0.2cm: light brown sediment film.
0.2-10cm: dark brownish-gray.
90% fines, low plasticity; 10% sand, fine: wood debris (chunks, twigs) 5%

DGT probe deployed in sediment not near identified seeps. No sulfur-like odor.

DGT Deployment: 7/21/20, 08:06, DGT Retrieval: 7/22/20, 09:42
Porewater Parameters @ retrieval:
pH=6.64, temperature=17.1 degrees C, salinity=8.00ms

(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-35

Project Number |(|1044.02.14-02 Sampler ENH; MVP

Project Name Seaport In-Water RI Sampling Date 07/22/2020

Sampling Event | [July 2020 Sample Name SE-35

Sub Area Sample Depth 0.164

FSDS QA: BAJ;01/28/22 [Easting || | [Northing | | | [roc ||

Sample Information

S

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete 8:36:00 AM 2 oz. sediment

4 0z. sediment 1

8 0z. sediment 2

Other 2

Total Containers 5

Sample Description: 0-0.2cm: light brown sediment film. 0.2-10cm: grayish brown with dark gray/black
and orange redox features throughout. 95% fines, low plasticity; 5% sand, fine; trace
rootlets, woody debris (rootlets, chunks).

General Sampling Comments DGT deployed near black-stained sediment. Sulfur-like odor.
DGT Deployment: 7/21/20, 08:01, DGT Retrieval: 7/22/20, 09:46
Porewater Parameters @ retrieval:
pH=6.73, temperature=16.9 degrees C, salinity=6.36ms

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Sample Description:

General Sampling Comments

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature

0-0.2cm: light brown sediment film.

0.2-10cm: brownish gray with black and reddish-orange redox.
80% fines, low plasticity; 20% sand, fine; twigs (5-10%) and wood chunks.

Strong sulfur-like odor. DGT probe deplopyed in black-stained sediment.

DGT Deployment: 7/21/20, 07:55, DGT Retrieval: 7/22/20, 07:58
Porewater Parameters @ retrieval:
pH=6.79, temperature=17.6 degrees C, salinity=7.90ms

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-36
Project Number |(|1044.02.14-02 Sampler ENH; MVP
Project Name Seaport In-Water RI Sampling Date 07/22/2020
Sampling Event | [July 2020 Sample Name SE-36
Sub Area Sample Depth 0.164
FSDS QA: BAJ;01/28/22 [Easting || | [Northing | | | [roc ||
Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
(7) Grab Sediment Discrete 7:56:00 AM 2 oz. sediment
4 0z. sediment 1
8 oz. sediment 2
Other 4
Total Containers 7
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-37

Project Number |(|1044.02.14-02 Sampler ENH; MVP

Project Name Seaport In-Water RI Sampling Date 07/22/2020

Sampling Event | [July 2020 Sample Name SE-37

Sub Area Sample Depth 0.164

FSDS QA: BAJ;01/28/22 [Easting || | [Northing | | | [roc ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete 10:02:00 AM 2 oz. sediment
4 oz. sediment
8 0z. sediment
Other
Total Containers

Sample Description: 0-0.2cm: light brown sediment film.
0.2-10cm: dark brownish gray to black.
95% fines, low plasticity; 5% sand, fine; wood waste chunks (25%)

General Sampling Comments DGT probe deployed in black-stained sediment. No sulfur odor.
DGT Deployment: 7/21/20, 07:48, DGT Retrieval: 7/22/20, 09:54
Porewater Parameters @ retrieval:
pH=6.81, temperature=16.7 degrees C, salinity=7.20ms

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature

VNN | —
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Sample Description:

General Sampling Comments

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature

0-0.2cm: light brown sediment film. 0.2-10cm: dark brownish gray.

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-38
Project Number |(|1044.02.14-02 Sampler ENH; MVP
Project Name Seaport In-Water RI Sampling Date 07/22/2020
Sampling Event | [July 2020 Sample Name SE-38
Sub Area Sample Depth 0.164
FSDS QA: BAJ;01/28/22 [Easting || | [Northing | | | [roc ||
Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code #
(7) Grab Sediment Discrete 10:16:00 AM 2 oz. sediment
4 0z. sediment 1
8 oz. sediment 2
Other 2
Total Containers 5

85% fines, low plasticity; 15% sand, fine to medium; woodwaste (chips, chunks,
sawdust) 50%. Strong sulfur odor.

Sulfur odor.

DGT Deployment: 7/21/20, 07:41, DGT Retrieval: 7/22/20, 10:14
Porewater Parameters @ retrieval:
pH=7.38, temperature=16.8 degrees C, salinity=7.97ms
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-39

Project Number |(|1044.02.14-02 Sampler ENH; MVP

Project Name Seaport In-Water RI Sampling Date 07/22/2020

Sampling Event | [July 2020 Sample Name SE-39

Sub Area Sample Depth 0.164

FSDS QA: BAJ;01/28/22 [Easting || | [Northing | | | [roc ||

Sample Information
Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete 9:56:00 AM 2 oz. sediment
4 oz. sediment
8 0z. sediment
Other
Total Containers

Sample Description: 0-3cm: orangey-red.
3-10: dark brownish-gray.

90% wood waste (chunks, chips, twigs, rootlets); 5% fines; 5% sand, fine.

General Samphng Comments Area was not inundated at high tide.
DGT Deployment: 7/21/20, 09:24, DGT Retrieval: 7/22/20, 10:26

Porewater Parameters @ retrieval:
pH=6.45, temperature=19.6 degrees C, salinity=6.27ms

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature

VNN | —
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-40

Project Number |(1044.02.14-02 Sampler ENH; MVP

Project Name Seaport In-Water RI Sampling Date 07/22/2020

Sampling Event | |July 2020 Sample Name SE-40

Sub Area Sample Depth 0.164

FSDS QA: BAJ;01/28/22 [Easting | | | [Northing | | [[ToC ||

Sample Information

S

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete 7:16:00 AM 2 oz. sediment

4 0z. sediment 1

8 0z. sediment 2

Other 2

Total Containers 5

Sample Description: Black; 15% fines, 15% sand, 70% gravel, fine to medium, subangular to subrounded;
black and white bacteria coating grains; sulfur odor.

General Sampling Comments Seep groundwater. Plentiful white bacteria and black material. Gravelly substrate.
DGT Deployment: 7/21/20, 09:06, DGT Retrieval: 7/22/20, 07:12
Porewater Parameters @ retrieval:
pH=6.74, temperature=16.5 degrees C, salinity=17.91ms

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature
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Maul Foster & Alongi, Inc.

[ 109 East 13th Street, Vancouver, WA 98660 (360) 694-2691 |

Sediment Field Sampling Data Sheet

Client Name Grays Harbor Historical Seaport Authority| [Sample Location ||SE-41

Project Number |(1044.02.14-02 Sampler ENH; MVP

Project Name Seaport In-Water RI Sampling Date 07/22/2020

Sampling Event | |July 2020 Sample Name SE-41

Sub Area Sample Depth 0.164

FSDS QA: BAJ;01/28/22 [Easting | | | [Northing | | [[ToC ||

Sample Information

S

Sampling Method Sample Type Sample Category  PID/FID Sampling Time Container Code
(7) Grab Sediment Discrete 7:26:00 AM 2 oz. sediment
4 0z. sediment
8 0z. sediment
Other
Total Containers

VNN | —

Sample Description: 0-0.2cm: light brown sediment film. 0.2-10cm: grayish-brown with red redox
features throughout. 90% fines, low plasticity; 10% sand, fine; trace gravel, twigs,
wood chunks (20%). Sulfur odor.

General Sampling Comments DGT probe deployed in sediment. Faint sulfur-like odor.
DGT Deployment: 7/21/20, 09:16, DGT Retrieval: 7/22/20, 07:00

Porewater Parameters @ retrieval:
pH=6.86, temperature=17.6 degrees C, salinity=10.29ms

Sampling Method Code:
(1) Backhoe, (2) Hand Auger, (3) Drill Bit Cutting Head, (4) Geoprobe, (5) Split Spoon, (6) Shelbey Tube, (7) Grab, (8) Other (Specity)

Signature
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APPENDIX F

PHOTOGRAPH LOG




Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-14

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 1 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-15

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes: 0 —10 cm bml
bml = below mudline.
cm = centimeter(s).
Page 2 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-16

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 3 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-17

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 4 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-18

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 5 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-19

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 6 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-21A

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 7 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-21B

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 8 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-21C

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 9 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-21D

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 10 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-22

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 11 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-23

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 12 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-24

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes: 0 —10 cm bml
bml = below mudline.
cm = centimeter(s).
Page 13 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-25

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 14 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-26

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes:
bml = below mudline.
cm = centimeter(s).
Page 15 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-27

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes: 0 —10 cm bml
bml = below mudline.
cm = centimeter(s).
Page 16 of 17



Surface Sediment Grabs

PHOTOGRAPHS:
Project Name: Grays Harbor Historical Seaport Location: SE-31

Authority
Project Number: M1044.02.014
Location: Chehalis River, Aberdeen, Washington

Date: 9/27/19

0—10 cm bml

Notes: 0 —10 cm bml
bml = below mudline.
cm = centimeter(s).
Page 17 of 17



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-01A

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 1 — 2 feet bml

0—2.1 feet bml 0.8 — 3.8 feet bml

2.9 — 5.3 feet bml 4.1 — 6.2 feet bml

Notes:

Core length, including cutting in shoe, was 7.2 feet.
Scale shown in feet.

bml = below mudline.

Page 1 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-01B

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0.5 — 1.5 feet bml (archive)

0—1.6 feet bml

Woodwaste at 0.8 feet bml

Notes:
Core length, including cutting in shoe, was 1.6 feet.

Scale shown in feet.
bml = below mudline.

Page 2 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-01C

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 2 — 3 feet bml (archive)

0—1.6 feet bml 1.4 — 2.8 feet bml 2.9 — 4 feet bml

Notes:
Core length, including cutting in shoe, was 4.6 feet.

Scale shown in feet.
bml = below mudline.

Page 3 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-01D

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0 — 1 foot bml (archive)

0—1.9 feet bml 1.4 — 3.2 feet bml 2.8 — 4.7 feet bml

Notes:
Core length, including cutting in shoe, was 4.7 feet.

Scale shown in feet.
bml = below mudline.

Page 4 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-02A

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 2.5 — 3.5 feet bml

0— 2.4 feet bml 1.6 — 4.7 feet bml

Notes:
Core length, including cutting in shoe, was 5.1 feet.

Scale shown in feet.
bml = below mudline.

Page 5 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-03A

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0 — 1 foot bml (archive)

0 — 1.8 feet bml 0.8 = 3.1 feet bml 3.3 — 5.5 feet bml

Notes:
Core length, including cutting in shoe, was 5.5 feet.

Scale shown in feet.
bml = below mudline.

Page 6 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-03B

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 1 — 2 feet bml (archive)

0— 1.8 feet bml 1.8 — 3.6 feet bml 3.1 = 5.1 feet bml

Notes:
Core length, including cutting in shoe, was 5.1 feet.

Scale shown in feet.
bml = below mudline.

Page 7 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-05A

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 2 — 3 feet bml

0 — 2.8 feet bml 2.9 — 6.3 feet bml

Notes: 5.8 — 9.3 feet bml 7.8 —9.7 feet bml
Core length, including cutting in shoe, was 9.7 feet.
Scale shown in feet.

bml = below mudline.

Page 8 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-05B

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 2.5 — 3.5 feet bml (archive)

0 — 2.8 feet bml 1.8 — 4.2 feet bml 3.1 — 6.2 feet bml

Notes:
Core length, including cutting in shoe, was 7.2 feet.

Scale shown in feet.
bml = below mudline.

Page 9 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-06A

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0.5 — 1.5 feet bml (archive)

0—1.9 feet bml 1.7 = 3.5 feet bml

Notes: 3.7 = 5.9 feet bml 5—6.7 feet bml

Core length, including cutting in shoe, was 7.5 feet.
Scale shown in feet.
bml = below mudline.

Page 10 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-06B

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 3 — 4 feet bml (archive)

0 — 2.8 feet bml 2.2 —5.2 feet bml

Notes:
Core length, including cutting in shoe, was 5.2 feet.

Scale shown in feet.
bml = below mudline.

Page 11 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-07A

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0 — 1 foot bml

0 — 2.4 feet bml 1.7 — 4 feet bml

Notes:

Core length, including cutting in shoe, was 4 feet.

4.3-foot core length in photograph because of 0.3-foot section of water column included in top of liner.

Scale shown in feet. Page 12 of 21
bml = below mudline.



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-07B

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0 — 1 foot bml (archive)

0 — 2.2 feet bml 1.5 — 3.8 feet bml 3.4 — 5.7 feet bml

Notes:
Core length, including cutting in shoe, was 6.5 feet.

Scale shown in feet.
bml = below mudline.
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Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-08A

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0 — 1 foot bml

Notes: 0 — 1.3 feet bml
Core length, including cutting in shoe, was 1.3 feet.

Scale shown in feet.

bml = below mudline.
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Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-08B

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0 — 1 foot bml (archive);
Radioisotope samples also collected at this location

0 — 3 feet bml 1.8 — 5.3 feet bml

Notes:
Core length, including cutting in shoe, was 5.3 feet.

Scale shown in feet.
bml = below mudline.
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Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-08C

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 3.2 — 4.2 feet bml

0 — 3.6 feet bml Woodwaste at 3.9 feet bml

Notes:
Core length, including cutting in shoe, was 4.2 feet.

Scale shown in feet.
bml = below mudline.
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Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-08D

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 2 — 3 feet bml (archive)

0—2.3 feet bml 1.3 — 3.4 feet bml 3.2 — 5.4 feet bml

Notes:
Core length, including cutting in shoe, was 5.75 feet.

Scale shown in feet.
bml = below mudline.
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Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-10

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 2 — 3.7 feet bml

0—2.3 feet bml 2.4 —3.3 feet bml Core in shoe at base of core

Notes:
Core length, including cutting in shoe, was 3.7 feet.

Scale shown in feet.
bml = below mudline.
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Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-12

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Radioisotope samples collected
at this location

0— 1.8 feet bml

Notes:

Core length, including cutting in shoe, was 1.8 feet.
Scale shown in feet.

bml = below mudline.

Page 19 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-29

Project Name: Grays Harbor Historical Seaport Authority
Project Number: M1044.02.014

Location: Chehalis River, Aberdeen, Washington

Date: 9/23/19-9/26/19

Sample Depth: 0 — 2 feet bml

Woodwaste in shoe 2 feet bml 2 — 2.5 feet bml

Notes:
Core length, including cutting in shoe, was 2.5 feet.

Scale shown in feet.
bml = below mudline.

Page 20 of 21



Subsurface Sediment Cores

PHOTOGRAPHS: Location: SE-30

Project Name: Grays Harbor Historical Seaport Authority

Project Number: M1044.02.014 Sample Depths (feet bml): 0 — 2 (archive);
Location: Chehalis River, Aberdeen, Washington 2.5 -4.5; 4.5 - 5.5 (archive)
Date: 9/23/19 -9/26/19

0 — 2.4 feet bml 1.1 — 4 feet bml 3 — 5.5 feet bml

Notes:
Core length, including cutting in shoe, was 6.1 feet.
Scale shown in feet. Page 21 of 21

bml = below mudline.



PHOTOGRAPHS

Project Name: Weyerhaeuser Sawmill Aberdeen/Seaport Landing
Site: In-Water Remedial Investigation

Project Number: ~ M1044.02.014

Location: 500 N Custer Street, Aberdeen, Washington

Date: July 21, 2020

Photo No. 1.

Description
Possible sulfide seep

observed near the
wharf, facing northwest
toward the Chehalis
River.

Photo No. 2.

Description
Close up of possible

sulfide seep near the
whatf as shown on
photo no. 1.

R:\1044.02 Gray's Harbor Historical Seaport\Document\014_2022.05.05 Draft Seaport In-Water RI\Appendix F - Photograph Log\3_Pd_Sulfide
Seep Survey.docx



Photo No. 3.

Description

Representative
photograph of decaying
organic material (black
material) along
shoreline, facing
southwest.

Photo No. 4.

Description
Possible sulfide seeps

observed downstream
of the mouth of
Shannon Slough, facing
northeast.

PHOTOGRAPHS

Project Name:

Project Number:
Location:
Date:

Weyerhaeuser Sawmill Aberdeen/Seaport Landing
Site: In-Water Remedial Investigation
M1044.02.014

500 N Custer Street, Aberdeen, Washington

July 21, 2020

R:\1044.02 Gray's Harbor Historical Seaport\Document\014_2022.05.05 Draft Seaport In-Water RI\Appendix F - Photograph Log\3_Pd_Sulfide

Seep Survey.docx



PHOTOGRAPHS

Project Name: Weyerhaeuser Sawmill Aberdeen/Seaport Landing
Site: In-Water Remedial Investigation

Project Number: ~ M1044.02.014

Location: 500 N Custer Street, Aberdeen, Washington

Date: July 21, 2020

Photo No. 5.

Description
Possible sulfide seeps

observed downstream
of the mouth of
Shannon Slough, facing
northeast.

Photo No. 6.

Description

Woodwaste observed
neat the mouth of
Shannon Slough, facing
east. Note possible
sulfide seep (light
colored substance
excreting from the
woodwaste), circled.

R:\1044.02 Gray's Harbor Historical Seaport\Document\014_2022.05.05 Draft Seaport In-Water RI\Appendix F - Photograph Log\3_Pd_Sulfide
Seep Survey.docx



Photo No. 7.

Description

Woodwaste and
possible sulfide seeps
observed near mouth of
Shannon Slough, facing

cast.

Photo No. 8.

Description

Woodwaste and
possible sulfide seeps
observed near mouth of
Shannon Slough, facing

cast.

PHOTOGRAPHS

Project Name:

Project Number:
Location:

Date:

Weyerhaeuser Sawmill Aberdeen/Seaport Landing
Site: In-Water Remedial Investigation
M1044.02.014

500 N Custer Street, Aberdeen, Washington

July 21, 2020

R:\1044.02 Gray's Harbor Historical Seaport\Document\014_2022.05.05 Draft Seaport In-Water RI\Appendix F - Photograph Log\3_Pd_Sulfide

Seep Survey.docx



APPENDIX G

DGT TECHNICAL MEMORANDUM




MAUL

one | MEMORANDUM

To: Joyce Mercuri and Tom Middleton, LHG Date: February 9, 2023
From:  Phil Wiescher, PhD and Amanda Bixby, GIT Project No.: M1044.02.014
RE: Sulfide Measurement Methods

INTRODUCTION

Historically, sawmills operating at the Weyerhaeuser Sawmill Aberdeen/Seaport Landing site (the Site)
used wood waste as fill material in the Chehalis River. The wood waste, including sawdust, woodchips,
and planked fill material, was deposited in the river sediments over time. Anoxic decomposition of
wood waste produces hydrogen sulfide, a hazardous substance that is toxic to benthic organisms, fish,
and eelgrass when present in excess amounts (Podger, 2013). Maul Foster & Alongi, Inc. (MFA)
evaluated the presence of sulfide concentrations in wood waste-impacted sediment and compared
results to toxicity values to develop appropriate in-water screening criteria.

Hydrogen sulfide readily converts into sulfate or other non-toxic forms when exposed to oxygen.
Because hydrogen sulfide is easily oxidized, collecting representative samples can be challenging. MFA
used three methods of evaluating sulfide levels in sediment at colocated sample locations on the Site:
diffusive gradients in thin films (DGT) passive samplers to assess in-situ porewater sulfide, surface
sediment sampling for bulk sediment sulfides, and porewater sulfide. Sulfide sampling methods, data
calculations, and analyses are described in this memorandum.

DGT SAMPLING

DGT passive samplers quantify the bioavailable fraction of sulfide present in sediment porewater. The
bioavailable fraction is measure of contamination that may cause adverse biological effects to benthic
or aquatic organisms and is considered a more useful measure of toxicity in sediment than bulk
sediment sampling (Paulik and Anderson, 2018).

DGT Sampler Description

DGT samplers are typically deployed in sediment underwater or at low tide to minimize sulfide
oxidation. While the samplers are submerged in the sediment, sulfide accumulates on a binding layer
of light-yellow silver iodide gel, which turns black as sulfide accumulates. After DGT samplers are
retrieved from the field, sulfide concentrations are quantified by scanning the gray-scale color on the
silver iodide layer using a flatbed scanner and an image processing software (Schneider, Rasband, and

109 East 13th Street, Vancouver, WA 98660

www.maulfoster.com
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Joyce Mercuri and Tom Middleton, LHG Project No. M1044.02.014
February 9, 2023
Page 2

Eliceiri, 2012). Calibration and data interpretation are then conducted in accordance with the DGT
Research guidance document (see Attachment A).

Field Methods

On July 21, 2020, MFA deployed ten DGT units (SE-32 through SE-41) 10 centimeters (cm) below
mudline during low tide to ensure they remained submerged for the duration of deployment to avoid
oxygenation (see sample locations on Figure G-1 and field photographs in Attachment B). Each
sampling device was equipped with high-visibility tape. Samples were retrieved after two tide cycles
(i.e., slightly over 24 hours) from deployment. At the time of retrieval, field staff obtained the in-situ
porewater temperature and potential hydrogen (pH) using a Hanna Instruments 99121 direct soil pH
meter and obtained the conductivity using a FieldScout direct soil EC meter. These parameters were
later used to calculate hydrogen sulfide from total free sulfide results.

DGT devices that had been exposed to sulfide calibration standards were used to calibrate the DGT
samplers, per the DGT Research guidance document, included as Attachment A. The gray-scale
calibration strips represent the mass of sulfide per unit area. Calibration strips were simultaneously
scanned with the deployed DGT samplers as a full color image (see scans in Attachment C). Note that
the binding gel on some of the samplers appeared brown, which was due to iron oxide precipitate.
The full color scan of the samplers and calibration strips was converted into a gray-scale image, which
was then uploaded to Image] (Schneider, Rasband, and Eliceiri, 2012) to determine the gray-scale
values of each calibration strip. Color variations were present on each strip; therefore, the
mathematical mode of the gray scale value was selected as the representative gray-scale value for each
DGT sample. Calculations are further described in the data analysis section below.

Data Analysis

MFA prepared a calibration curve (see Figure G-2) using the gray-scale intensity from the calibration
strips (mean vs. assigned concentration). MFA then consulted Dr. Hao Zhang of Lancaster University,
who helped develop the DGT samplers. Per Dr. Zhang’s recommendation, the lowest sulfide
concentration was excluded from the calibration curve because it skewed the curve trendline. The
calibration curve equation is shown below:

M = 0.01 * [229%8

Where:
M = mass of sulfide (nanomole [nmol]/cm?)
| = mathematical mode of gray-scale intensity of binding gel image (unitless)

Data Calculations

The mass of sulfide value from the gray-scale calibration curve and the deployment time were used in
the equation (Teasedale et al., 1999) below to obtain the sulfide concentration:
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MAg

Where:
coer = sulfide concentration (nmol/milliliter)
M = mass of accumulated sulfide (nmol)
Ag = thickness of diffusion layer (0.094 cm)
Dmdl = temperature-corrected diffusion coefficient of sulfide (12.41
cm?/seconds) (DGT Research, n.d.)
Ap = cross sectional area of exposed DGT window (10-¢ cm 2)
t = deployment time (seconds)

Sulfide was then converted to milligrams per liter (mg/L) using following conversion factors:

32,070 mg 1 mol 1,000 mL
* *
1 mol 1e9 nmol 1L

tOtal 52_ = CDGT *

The porewater temperature was used in the Millero equation below to calculate the infinite dilution
value for each sample (Limnology and Oceanography, 1988).

576
pK, = —98.080 + +15.04055In T

Where:
pKi1 = infinite dilution value (unitless)
T = porewater temperature (degrees Celsius)

Porewater conductivity and temperature were converted to salinity using an online calculator
(Oceanlife, 2018). The online salinity calculator used the complex polynomial equation adopted by
Unesco/ICES/SCOR/IAPSO (Unesco, 1981).

The salinity and infinite dilution values were then used to calculate the dissociation constant for
hydrogen sulfide (Limnology and Oceanography, 1988). Note that this equation is considered
appropriate when salinity is between 5 and 40 and temperature is between 5 and 25 degrees Celsius;
all sample parameters were within the given ranges.

pK,* = pK; + AS/? + BS

Where:
pK1" = dissociation constant (unitless)
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A =-0.1570 (unitless)
S = salinity (parts per trillion)
B =0.0135 (unitless)

The dissociation constant was then plugged into the below equation to calculate hydrogen sulfide
(Phillips, Anderson, and Hunt, 1997).

1

— 2— _
H,S = [total S=7] = (1 (1 T 10@K" - pH)

)

Where:
H2S = hydrogen sulfide (mg/L)
total SZ- = total free sulfide (mg/L)
pK1" = dissociation constant (unitless)
pH = potential hydrogen (unitless)

Results

Parameters used in data calculation and DGT sulfide results are presented in Table G-1. Free sulfide
DGT values ranged from 0.0002 to 7.85 mg/L. The highest free sulfide value was at sample location
SE-40.

Hydrogen sulfide DGT values ranged from 0.0001 to 4.17 mg/L. The highest hydrogen sulfide value
was at sample location SE-33.

BULK SEDIMENT SAMPLING
Field and Analytical Methods

Co-located surface sediment samples were collected after DGT passive sampler retrieval to avoid
sediment disturbance during DGT sample collection (see sample locations on Figure G-1). A
decontaminated stainless-steel trowel was used to collect sediment from 0 to 10 centimeters below
mudline, the area with the highest potential for benthic organism exposure. Visual and olfactory
characteristics, including color, odor, sheen, texture, percentage of debris, and/or wood waste by
volume, were recorded on field sampling data sheets, and soil types were classified using the Unified
Soil Classification System (see Attachment D). Sample material was then placed into laboratory-
supplied jars and submitted to the analytical laboratory under standard chain-of-custody procedures
for analysis of bulk sulfide by Standard Method (SM) 4500-S2-D-00, total volatile solids by SM 2540G,
total organic carbon by U.S. Environmental Protection Agency Method 9060A, and ammonia as
nitrogen by Plumb (1981)/SM 4500-NH3.
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Results

Analytical results for the surface sediment sample colocated with the DGT samples are shown on
Figure G-1 and summarized below.

Bulk sediment sulfide was detected in all samples (see Table G-2). The highest bulk sediment sulfide
concentration was 2,110 milligrams per kilogram (mg/kg) at sample location SE-39. Remaining bulk
sediment sulfide results ranged from 204 to 921 mg/kg.

Total volatile solids were detected in all samples at concentrations ranging from 2.51 to 50.1 percent,
with the highest percentage at sample location SE-39.

Total organic carbon was detected in all samples at concentrations ranging from 1 to 3.9 percent, with
the highest percentage at sample location SE-39.

Ammonia as nitrogen was detected in all samples at concentrations ranging from 0.783 to 26.4 mg/kg,
with the highest concentration at sample location SE-37.

POREWATER SULFIDE SAMPLING

As discussed in Section 4.2.2 of the RI, MFA conducted sediment bioassay sampling to assess the
effects of sediment contamination on benthic organisms, per the Washington State Department of
Ecology sediment cleanup user’s manual II (Ecology, 2021). Bioassays are considered a holistic
representation of sediment toxicity, as they account for bioavailability of contaminants to benthic
organisms, other-than-additive effects of chemical mixtures in sediments, and toxicity of non-chemical
stressors such as wood waste (Ecology, 2021).

Porewater was extracted from the bioassay sediment samples via centrifugation and analyzed for
porewater sulfides by Standard Method 4500-SD-D-00. One sample from location SE-39 was too dry
to extract porewater and, therefore, was not analyzed.

Results

Porewater sulfide was detected in eight of the nine analyzed samples (see Table G-2). Detected
concentrations of porewater sulfide ranged from 0.06 to 0.202 mg/L. The highest concentration was
detected at sample location SE-40.

DISCUSSION

DGT hydrogen sulfide, conventional parameters, and porewater sulfides data were compared to
evaluate their reliability in predicting potential toxic effects to the benthic community (see Figures G-
3 through G-8). Note that the sample from SE-39 was too dry to extract porewater and was not able
to be analyzed; therefore, SE-39 is not shown on the figures.
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Bulk sediment sulfide results do not correlate with DGT hydrogen sulfides (see Figure G-3), nor do
they correlate with porewater sulfides (see Figure G-4). Bulk sediment sulfides are likely not
representative of field conditions, as they represent sulfide concentrations in sediment at one point in
time, when, sulfide concentrations vary significantly over time in the tidally influenced, estuarine study
area. Bulk sediment sulfides also likely overestimate the bioavailable fraction because analytical results
provide the concentration of total sulfides, rather than bioavailable hydrogen sulfide, which represents
the toxic portion. Therefore, bulk sediment sulfides are a poor predictor of potential toxic effects to
the benthic community and should not be used for cleanup level development at the Site.

Conventionals do not correlate well with DGT hydrogen sulfides (see Figures G-5 through G-7).
Conventionals, specifically total volatile solids and total organic carbon, are considered reliable
indicators for benthic toxicity and are further discussed in the RI.

DGT hydrogen sulfide results and porewater sulfide results are not well correlated (see Figure G-8).
There is uncertainty associated with both sampling methods. To analyze porewater sulfides, the
laboratory places sediment in a centrifuge to extract all available porewater. Biological receptors would
likely only contact a fraction of the extracted porewater in sediment (i.e., centrifuged porewater may
overestimate the bioavailable portion).

Unlike bulk sediment sulfides and porewater sulfides, DGT samplers were deployed over two tide
cycles to capture sulfide variations over time. DGT sampling results are ideally represented by
relatively uniform gray-scale values, or gray-scale value gradients along a depth interval. However, the
silver-iodide strips from DGT samplers deployed at the Site were non-uniform, containing a wide
range of gray-scale values. When analyzing the DGT strips, the mathematical mode of gray-scale
values on each strip to use in sulfide calculations. Other methods to identify representative gray-scale
values (e.g., median, mean) exist and influence the resulting sulfide and hydrogen sulfide calculations.
Additionally, iron oxide precipitate accumulated on the strips (see brown areas on the full-color scan
in Attachment C). Removal of the brown coating required soaking the DGT samplers in a 0.01 molar
solution of hydroxylamine hydrochloride for three hours. MFA did not undertake this step. The brown
coating may have contributed to higher gray-scale values that are not representative of sulfate
concentrations. While DGT samplers accumulated sulfide over time, geochemical parameters (pH and
conductivity) and temperature factored into the DGT sulfide and hydrogen sulfide calculations as
well. These parameters were recorded at the time of DGT retrieval; however, these can vary over time
at the Site. Due to the various factors contributing to uncertainty of DGT sulfide measurements, this
sampling method may not provide a reliable predictor of bioavailable hydrogen sulfide and benthic
toxicity at the Site.

There is significant uncertainty associated with the three sulfide sampling methods and results from
these methods are inconsistent with each other; therefore, we do not recommend using these methods
as a proxy for sediment cleanup levels. We further evaluate the correlation between wood waste
presence and other wood waste parameters (other than sulfide) to inform potential cleanup objectives
in the cleanup level development memorandum, included as Appendix ] to the RI report.
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Attachments:
Limitations
Tables
Figures

Attachment A—DGT Research Guidance
Attachment B—Field Photographs

Attachment C—DGT Scans

Attachment D—Sediment Field Sampling Data Sheets

R:\1044.02 Gray's Harbor Historical Seaport\Document\014_2023.02.09 Draft Seaport In-Water RI\Appendix G - DGT\Md_DGT Technical
Memo.docx



REFERENCES

DGT  Research. n.d. Diffusion coefficients.  https://www.dgtresearch.com/diffusion-
coefficients/#:~:text=Diffusion%20Coefficients%20in%20the%20standard,in%20cm2%620s%2D1.
&amp:text=The%20data%20are%20based%20on,water%20at%2025%C2%B0OC (accessed January
15, 2021).

Ecology. 2021. Sediment cleanup user’s manual II (SCUM II), guidance for implementing cleanup
provisions of the sediment management standards, Chapter 173-204 WAC. Publication no. 12-09-
057. Washington State Department of Ecology. Revised December.

MFA. 2020. Addendum to in-water remedial investigation work plan, Weyerhaeuser Sawmill
Aberdeen/Seaport Landing Site, facility site ID 1126, cleanup site ID 4987, agreed order ID 11225,
Washington State Department of Natural Resources Aquatic Lands Lease No. 22-092275. Maul Foster
& Alongi, Inc. Seattle, Washington. June 15.

Oceanlife. ~ 2018.  Oceanlife =~ water  quality  salinity  converter.  Ocealife,  S.r.l.
https://www.oceanlife.it/index.php/en/19-notizie/370-water-salinity-converter-en (accessed March

9,2022).

Limnol Oceanography. 1988. The dissociation of hydrogen. Published by the American Society of
Limnology and Oceanography, Inc.
https://aslopubs.onlinelibrary.wiley.com/doi/epdf/10.4319/10.1988.33.2.0269 (accessed January 15,
2021).

Paulik, L. B., and K. A. Anderson. 2018. Considerations for measuring exposure to chemical mixtures.
Chemical mixtures and combined chemical and nonchemical stressors: 37-80. Springer International
Publishing. February.

Phillips, B.M., B.S. Anderson, J.W. Hunt. 1997. Measurement and distribution of interstitial and
overlying water ammonia and hydrogen sulfide in sediment toxicity tests. Institute of Marine Sciences,
University of California, Santa Cruz, California. June.

Podger, D. 2013. Sulfide effects on aquatic organisms, literature review.

Schneider, C. A., W.S. Rasband, and K.W. Eliceiri. 2012. NIH Image to Image]: 25 years of image
analysis. Nature Methods, 9(7), 671-675. https://imagej.nih.gov/ij/ (accessed January 15, 2021).
Revised March 4, 2022.

Teasedale, P.R., S. Hayward, and W. Davidson. 1999. In-situ, high-resolution measurement of
dissolved sulfide using diffusive gradients in thin films with computer-imaging densiometry. Analytical
Chemistry, volume 71, pp. 2186-2191. April 24.

Unesco. 1981. Background papers and supporting data on the international equation of state of
seawater 1980, Unesco/ICES/SCOR/IAPSO joint panel on oceanographic tables and standards.

R:\1044.02 Gray's Harbor Historical Seaport\Document\014_2023.02.09 Draft Seaport In-Water RI\Appendix G - DGT\Md_DGT Technical
Memo.docx


https://www.dgtresearch.com/diffusion-coefficients/#:%7E:text=Diffusion%20Coefficients%20in%20the%20standard,in%20cm2%20s%2D1.&amp;text=The%20data%20are%20based%20on,water%20at%2025%C2%B0C
https://www.dgtresearch.com/diffusion-coefficients/#:%7E:text=Diffusion%20Coefficients%20in%20the%20standard,in%20cm2%20s%2D1.&amp;text=The%20data%20are%20based%20on,water%20at%2025%C2%B0C
https://www.dgtresearch.com/diffusion-coefficients/#:%7E:text=Diffusion%20Coefficients%20in%20the%20standard,in%20cm2%20s%2D1.&amp;text=The%20data%20are%20based%20on,water%20at%2025%C2%B0C
https://www.oceanlife.it/index.php/en/19-notizie/370-water-salinity-converter-en
https://aslopubs.onlinelibrary.wiley.com/doi/epdf/10.4319/lo.1988.33.2.0269
https://imagej.nih.gov/ij/

LIMITATIONS

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

Opinions and recommendations contained in this memorandum apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time frames, and
project parameters indicated. We are not responsible for the impacts of any changes in environmental
standards, practices, or regulations subsequent to performance of services. We do not warrant the
accuracy of information supplied by others, or the use of segregated portions of this memorandum.
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‘ MAUL FOSTER ALONGI DRAFT Table G-1
DGT Sulfide Parameters and Calculation Results
Weyerhaeuser Sawmill Aberdeen/Seaport Landing Site

Location: SE-32 SE-33 SE-34 SE-35 SE-36 SE-37 SE-38 SE-39 SE-40 SE-41

Deployment Time:| 7/21/20 8:30 7/21/20 8:15 7/21/20 8:06 7/21/20 8:01 7/21/20 7:55 7/21/20 7:48 7/21/20 7:41 7/21/20 9:24 7/21/20 9:06 7/21/20 9:16
Retrieval Time:| 7/22/20 9:24 7/22/20 9:37 7/22/20 9:42 7/22/20 9:46 7/22/20 7:58 7/22/20 9:54 7/22/20 10:14 7/22/20 10:26 7/22/207:12 7/22/20 7:00

Deployment Time (seconds): 89640 91320 92160 92700 86580 93960 95580 90120 79560 78240

pH 7.01 6.54 6.64 6.73 6.79 6.81 7.38 6.45 6.74 6.86

Porewater Parameters Temperature (°C) 17.40 17.30 17.10 16.90 17.60 16.70 16.80 19.60 16.50 17.60

during Retrieval: Conductivity (mS/cm) 7.52 5.92 8.00 6.36 7.90 7.20 7.97 6.27 17.91 10.29

Salinity (ppt) 49 3.8 53 4.2 52 48 53 3.9 12.9 6.9

Corrected Gray-Scale Mean 16.37 180.05 14.48 24.23 98.04 207.02 81.68 21.81 197.70 35.85

Values Mode 2.37 219.87 -3.13 29.37 219.87 224.87 39.37 -3.13 228.87 42.87

Sulfide from Calibration Curve (nmol/cm?) 0.07 2344.79 4.58 23.20 2344.79 2468.85 45.43 11.72 2570.71 55.22

Sulfide (nmol/mL) 0.01 194.49 0.38 1.90 199.04 199.03 3.60 0.90 244,74 5.19

Sulfide (mg/L) 0.0002 6.24 0.01 0.06 6.38 6.38 0.12 0.03 7.85 0.17

pK; Calculation 7.10 7.10 7.10 7.1 7.09 7.1 7.11 7.06 7.11 7.09

Dissociation (pK;*) Using Salinity Calculator 6.82 6.84 6.81 6.84 6.81 6.83 6.82 6.80 6.72 6.78

H,S with sample-specific pK; (mg/L) 0.0001 4.17 0.01 0.03 3.25 3.27 0.02 0.02 3.85 0.08

H,S with sample-specific pK; (ug/L) 0.08 4169.74 7.23 34.26 3252.79 3265.64 24.83 20.07 3847.67 75.09

Woodwaste Observation (%) Trace 10 5 Trace 10 25.00 50 90 0 20

Notes

% = percent.

°C = degrees Celsius.

cm = centimeter.

H,S - hydrogen sulfide.

pK; = infinite dilution value.
pK,* = dissociation constant.
ppt = parts per ftrillion.
mg/L = milligram per liter.
mL = milliliters.

mS$ = milliSiemens.

nmol = nanomoles.

trace = less than 5%.

ug/L = microgram per liter.

Sulfide and H,S calculation results are shaded for ease of viewing.
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‘ MAUL FOSTER ALONGI DRAFT Table G-2
Bulk and Porewater Sulfide Results
Weyerhaeuser Sawmill Aberdeen/Seaport Landing Site
Location SE-32 SE-33 SE-34 SE-35 SE-36 SE-37 SE-38 SE-39 SE-40 SE-41
Collection Date 07/22/2020 07/22/2020 07/22/2020 07/22/2020 07/22/2020 07/22/2020 07/22/2020 07/22/2020 07/22/2020 07/22/2020
Collection Depth (ft bmi) 0-0.33 0-0.33 0-0.33 0-0.33 0-0.33 0-0.33 0-0.33 0-0.33 0-0.33 0-0.33
Type Surface Surface Surface Surface Surface Surface Surface Surface Surface Surface
Bulk Sediment (mg/kg)
Sulfide | 337 | 473 921 J | 447 ) | 546 204 365 ) | 2110 | 392 | 567
Porewater Sulfide (mg/L)
sulfide | 0076 | 0.104 0153 | 005U | 0.06 J 0.163 0103 | ~ | 0202 | 0.071
Woodwaste Observation (%)
Woodwaste | Trace | 10 5 | Trace | 10 25 50 | 90 | 0 | 20
Notes

-- = not analyzed.

% = percent.

ft bml = feet below mudline.

J =resultis an estimated value.
mg/kg = milligrams per kilogram.
mg/L = milligrams per liter.

trace = less than 5%.

U =result is non-detect at reporting limit.

Bold indicates a porewater sulfide value greater than the lowest available dissolved sulfides toxicity value (0.1 mg/L) provided in Podger (2013): Sulfide Effects on Aquatic Organisms Literature Review.

M1044.02.014, 2/9/2023, Td_G-1 and G-2 Analytical Results
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Figure G-2
DGT Calibration Curve
Grays Harbor Historical Seaport Authority
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Figure G-3
DGT H,S vs. Bulk Sediment Sulfide Results
Gravs Harbor Historical Seabort Authoritv
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Figure G-4
Porewater Sulfide vs. Bulk Sediment Sulfide Results
Grays Harbor Historical Seaport Authority
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Figure G-5
DGT H,S vs. TVS Resulis
Gravs Harbor Historical Seabort Authoritv
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Figure G-6

DGT H,S vs. TOC Results
Gravs Harbor Historical Seabort Authoritv

6
Notes:
% = percent.
DGT = diffusive gradients in thin films.
H,S = hydrogren sulfide.
TOC = fotal organic carbon.
mg/L = milligrams per liter.
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Figure G-7
DGT H,S vs. Ammonia as Nitrogen Results
Gravs Harbor Historical Seabort Authoritv
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Notes:
DGT = diffusive gradients in thin films. € SE-37
H,S = hydrogren sulfide.
mg/kg = milligrams per kilogram.
mg/L = milligrams per liter.
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Figure G-8
DGT H,S vs. Porewater Sulfide Results
Gravs Harbor Historical Seabort Authoritv
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Noftes:
Non-detect results are shown as zero.
The sample from location SE-39 was too dry for porewater
bioassay analysis and is not shown on this figure.
DGT = diffusive gradients in thin films.
H,S = hydrogren sulfide.
mg/L = milligrams per liter.
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ATTACHMENT A

DGT RESEARCH GUIDANCE



DGT® Research

For measurements in waters, soils & sediments

Simple protocol for using Agl DGT probes to measure sulfide in
sediments

This is a simple set of instructions. Further details on sediments deployments and the basis of sulfide determination from a
greyscale image are available.

General deployment considerations

Sediments need to be sufficiently fine grained and soft to allow insertion of the probe without tearing the membrane in the
exposure window. Biofouling is not a problem for deployments in sediments.

Deploying DGT probes
Deoxygenation?

Deoxygenation (Step 1) is optional. Good results can be obtained without it. For the pros and cons of deoxygenation see either
FAQs or the more detailed guide for sulfide. If you prefer to deoxygenate follow these brief instructions. Immerse the DGT probe
for 24 h in a clean container filled with 0.03 M NaCl solution through which N, is steadily bubbled. Seal this container to
maintain it oxygen-free for transportation to the deployment site (ideally no more than a few hours).

Il

R

\\E\
™~

1. If probes are to 2. Remove the probe 3. As soon as possible 4. Record the
be deoxygenated include from either the oxygen- (Withi”. seconds) of temperature F’f the
this step, otherwise free container or its removing the probe from sediment during the

. ) . its oxygen-free container deployment period. A
proceed directly to step 2. supplied plastic bag. o original bag, smoothly start and end
Deoxygenated probes Quickly mark the plastic push it into the sediment temperature will suffice.
must be deployed body of the probe until the mark is in line Record the deployment
immediately to minimize (permanent marker) at with the sediment-water time to the nearest
air contact. Speed is not the intended depth for interface. Keep the probe minute.
critical if deployment is the sediment-water as v.erticaI as pos'sible
from the plastic bag, interface. during the insertion.

DGT Research Ltd

Skelmorlie, Bay Horse Rd, Quernmore, Lancaster, Lancashire, LA2 0QJ 1
Phone : +44 (1524) 593899, 2nd Phone : 01524 751451

Email : info@dgtresearch.com


https://www.dgtresearch.com/wp-content/uploads/2020/11/DGT-sediment-deployment-guide-A2-20-181120.pdf
https://www.dgtresearch.com/wp-content/uploads/2019/11/Sulfide-method-Nov-2019c.pdf
https://www.dgtresearch.com/wp-content/uploads/2019/11/Sulfide-method-Nov-2019c.pdf

Procedure for analyzing DGT samples

DGT Recovery and Sample Treatment

7

7

1. After retrieving the
DGT probe from the
sediment thoroughly rinse
it with clean water.

==

5. Carefully lift out the
four layers together.

Please note that there is a
backing filter membrane
layer at the bottom of the
Agl binding gel.

2. Place in a clean plastic
bag for storage and
transportation back to the
lab for sample treatment.

6. Place them on a
supporting sheet of fairly
thick polythene. Carefully
peel of the top membrane
filter and clear diffusive
gel to reveal the
underlying Agl binding gel.
Its appearance from light
grey-yellow to dark grey
reflects the concentration
of sulfide in the sediment.

3. Remove from the
plastic bag and thoroughly
rinse the probe again with
clean water.

Note If the binding gel
appears brown, it is due
to freshly precipitated
iron oxide. The iron oxide
can be removed without
affecting any grey
coloration by placing the
binding gel with
underlying supportin a
solution of 0.01M
hydroxylamine
hydrochloride for 3 hours.

Rinse with water then
proceed as given below.

4, Either dissemble the
probe or simply cut the
gels and the filter
membranes together
along the window edges
by pushing a razor blade
into them in a series of
guillotine-like steps.

Converting the grey and black appearance of the binding gel to concentration

DGT Research Ltd

Skelmorlie, Bay Horse Rd, Quernmore, Lancaster, Lancashire, LA2 0QJ

Phone : +44 (1524) 593899, 2nd Phone : 01524 751451

Email : info@dgtresearch.com




Scan

Cover the binding gel with a transparent plastic film (cling film) to prevent dehydration, ensuring that there are no
air bubbles between the gel and the plastic film. Place the wet binding gel, complete with polythene supporting
sheet, backing filter membrane and plastic film, on a flat bed scanner. Before scanning you need to add some other
items to be scanned together. These are: firstly, a supplied moist binding gel that has not been exposed to sulfide;
secondly, the ten calibration grey-scale strips. Scan and save the scanned image.

Obtain grey-scale intensity

The grey-scale intensity of the scanned images can be determined using any appropriate software. Imagel, a
versatile, public domain, image processing and analysis software package developed at National Institutes of Health,
U.S., has proved to be very effective (downloadable from http://rsb.info.nih.gov/ij/). The software allows selection
of sub-areas of an image, and measurements of the grey-scale intensity of features in the image. Some notes on
using Imagel are provided in the Appendix to this document.

Sample gels should be blank corrected by subtracting the grey-scale intensity measured on gels that have not been
exposed to sulfide. The relation between blank-corrected grey-scale intensity and mass of accumulated sulfide in the
Agl gels will be unique to the flatbed scanner that you have used and therefore a calibration must be performed.

Calibrate to quantify sulfide

The supplied set of grey-scale strips enable calibration of the gels exposed to sulfide. They have been calibrated in
terms of mass of sulfide per unit area of gel by comparing their grey-scale intensity with those of standard DGT
devices exposed to a set of calibrated sulfide standard solutions. The grey-scale intensities of the standards were
blank corrected with reference to DGT devices from the same batch that were not exposed to sulfide. The grey-scale
intensity of the supplied strips need to be measured with your scanner. Plot the grey-scale intensity values against
the sulfide quantity provided (in units of nmol/cm?) to obtain your unique calibration curve. This calibration is for
your particular scanner and it needs to be done only once. It will be a curved line. If the calibration is plotted in Excel,
the standard procedure for fitting a trend-line using a power function can be used to fit the curve (see Appendix).

Sensitivity range

The calibration relates the grey-scale intensity to the mass of sulfide accumulated on the binding layer. As, in
practice, this mass depends on the deployment time, if sulfide is very high in the sediment, short deployment times
can be used to ensure that the grey-scale range is not exceeded. Conversely, long deployment times can be used to
increase sensitivity when sulfide concentrations are low. The measurement range is likely to be within 7 to 1200
nmol cm™. For a 24 hour deployment time, these correspond to pore water sulfide concentrations of 0.5 to 85 umol
L1(0.1t0 2.7 mgL?).

Calculate the DGT measured concentration in the sediment

The calibration curve provides the mass per unit area accumulated, M,, in the deployment time, t (seconds)
This can be used to calculate the mean concentration during the deployment time of sulfide in the pore water at the
surface of the device, which we call Cpgr.
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