SUBSURFACE INVESTIGATION REPORT

Terminal 1 Property
Port of Vancouver, USA
100 Columbia Street
Vancouver, Washington

May 18, 2016

HAI Project No. 8832

HAI HAHN AND ASSOCIATES, INC. ENVIRONMENTAL CONSULTANTS
434 NW 6TH AVENUE, SUITE 203 ASSESSMENT
PORTLAND, OREGON 97209-3651 INVESTIGATION

Tel 503.796.0717 + Fax 503.227.2209 REMEDIATION



SUBSURFACE INVESTIGATION
REPORT

Terminal 1 Property
Port of Vancouver, USA
100 Columbia Street
Vancouver, Washington

May 18, 2016

Prepared for:

Port of Vancouver, USA
Vancouver, Washington

Prepared by:

Hahn and Associates, Inc.
Portland, Oregon

HAI Project No. 8832



TABLE OF CONTENTS

1.0 SUMMARY OF FINDINGS ... ...t 1
2.0 INTRODUGCTION ...ttt e e et e e e e e e 14
3.0 SITE DESCRIPTION ..ottt e e 14
4.0 BACKGROUND ... .ottt e e e 16
4.1 Site History ..o 16

4.2 2008 Ecology and Environment (E&E) Investigation .............ccccviiieiinnnis 16

5.0 INVESTIGATION OBJECTIVES ... 19
5.1 2015 Investigation (Initial Phase)............oooooiiiiiiii 19

5.2 2016 Investigation (Follow-up Phase)..........cccoouiiiiiiiiiiiiiiii 20

6.0 FIELD ACTIVITIES ...ttt a e 20
6.1  Soil Boring Location and Rationale..............cccoooiiiiiiiiiiiiiiee 20

6.2 Field ProCeauIres........ccooii e 22

6.2.1 Subsurface Drilling Procedures ..........cccooiuviiiiiiiiiiiiiiiiiiieee s 22

6.2.2 Soil Sampling and Screening Procedures ............ccocuviiiieeeeiinnnnns 23

6.2.3 Monitoring Well Installation and Development...........ccccccvvvvinnennn. 24

6.2.4 Boring and Monitoring Well Survey Activities ............cccccceeeeeinnnns 25

6.2.5 Groundwater Monitoring Activities ............cccvvveiiiiiiiiiiis 25

6.2.6 Soil Gas Point Installation...............coeiiiiii 27

6.2.7 Soil Gas Sample ColleCtion ..o 28

6.2.8 Decontamination Procedures ..........cccccccvvviiiiiiiiiiiiiiiiiiiiiiiiee, 29

6.2.9 Investigative Derived Waste ... 30

7.0 ANALYTICAL TESTS ..ottt a e 30
8.0 RESULTS AND DISCUSSION ..ottt 32
8.1  Subsurface CoNAItIONS ...........eeiiiiiiiiiii e 32

8.2 SCreening LEVEIS ....ooooiiiiie e 35

8.3  Soil Testing REeSUILS ... 37

8.3.1 Diesel- and Qil-Range Total Petroleum Hydrocarbons.................. 37

8.3.2 Gasoline-Range Total Petroleum Hydrocarbons.............ccccccoone 38

8.3.3 Polychlorinated biphenyls (PCBS) .........cccccuiiiiiiiiiiiiiiiiiieeeeeees 38

8.3.4 Volatile Organic Compounds (VOCS).......cccuvviiieiiiiiiiiiiiiieeee s 39

8.3.5 Polynuclear Aromatic Hydrocarbons ...........cuueiiiiiiiiiiiiiiiiiee. 39

8.3.6 Priority Pollutant Metals ... 40

8.4 Groundwater Testing RESUILS ........cccuiiiiiiiiiii e 43

8.4.1 Diesel- and Oil-Range Total Petroleum Hydrocarbons.................. 43

Subsurface Investigation Report Page i of iii
Port of Vancouver, USA - Terminal 1 Property May 18, 2016

T1 Subsurface Investigation 160518.docx HAHN AND ASSOCIATES, INC.



8.4.2 Gasoline-Range Total Petroleum Hydrocarbons.............ccccccoon. 44

8.4.3 Volatile Organic COMPOUNAS .........ccviiiiiiiiiiiiiiiieeee e 44

8.4.4 Polynuclear Aromatic Hydrocarbons ..........cccccccvviiviiiiiiiniiiniinnnnnn., 45

8.4.5 Priority Pollutant Metals ... 45

8.5 Soil Gas Testing RESUILS.........coooiiiiiiii e 47

8.6  Discussion Of FINAINGS .......uuiiiiiiiiiii e 48

8.6.1 Soil - Northeastern Site Area.........cccceeeeiiiiiiiiiiiiiiiee e, 48

8.6.2 Soil — Southeastern Site Area..........cccooeeeiiiiiiiiiiiie 50

8.6.3 Soil — Other Site Areas .......cccoooiiiiiiiiiiiii e 51

8.6.4  GroUNAWALET ... i 51

8.6.5 Soil Gas — Vapor Intrusion Assessment...........ccccoeeeeiiiiiiiiiiienen... 52

8.7 RecommMeNdatioNS .........coiiiiiiii i 53

9.0 REFERENCGES ... . oot e s 54
10.0 LIMITATIONS AND SIGNATURES ..., 55
11.0 GLOSSARY OF ABBREVIATIONS ..., 56

TABLES

1

Summary of Soil Testing Results: Total Petroleum Hydrocarbons and
Polychlorinated Biphenyls

2 Summary of Soil Testing Results: Polynuclear Aromatic Hydrocarbons

3 Summary of Soil Testing Results: Metals

4 Summary of Soil Testing Results: Volatile Organic Compounds

5 Summary of Groundwater Testing Results: Metals, Polynuclear Aromatic
Hydrocarbons, Total Petroleum Hydrocarbons, and Volatile Organic Compounds

6 Summary of Soil Gas Testing Results: Volatile Organic Compounds

7 Groundwater Elevations : Site Monitoring Well Network

FIGURES

1 Location Map

2 Site Map

3 Soil Boring and Monitoring Well Locations

4a  Groundwater Elevation Map: June 16, 2015

Subsurface Investigation Report Page ii of iii

Port of Vancouver, USA - Terminal 1 Property May 18, 2016

T1 Subsurface Investigation 160518.docx HAHN AND ASSOCIATES, INC.



4b  Groundwater Elevation Map: February 9, 2016
5 Diesel- and QOil-Range Petroleum Hydrocarbon Concentrations in Soil
6 Gasoline-Range Petroleum Hydrocarbon Concentrations in Soil
7 Total Carcinogenic Polynuclear Aromatic Hydrocarbon (PAH) TEF Concentrations in
Soil
8 Total Lead Concentrations in Soil
9 Gasoline-, Diesel- and Oil-Range Petroleum Hydrocarbon Concentrations in
Groundwater
10  Naphthalene Concentrations in Groundwater
11 Total Carcinogenic Polynuclear Aromatic Hydrocarbon (PAH) TEF Concentrations in
Groundwater
12  Total and Dissolved Arsenic and Lead Concentrations in Groundwater
13  Total and Hexavalent Chromium Concentrations in Groundwater
14  VOC Concentrations in Soil Gas
15 Estimated Extent of Concentrations in Soil Exceeding MTCA Method A Cleanup
Levels for Unrestricted Land Use
16  Estimated Extent of Concentrations in Soil Exceeding MTCA Method A Cleanup
Levels for Industrial Land Use
APPENDICES
A Soil Boring Logs, Monitoring Well Installation Logs, Monitoring Well Development
Logs and Survey Documentation
B Groundwater Sampling Field Records (June 2015 and February 2016)
C Soil Gas Sampling Field Log (2016)
D WasteXpress Profile Documentation and Non-Hazardous Waste Manifest (2015)
E Laboratory Reports and Chain-of-Custody Documentation — Soil Samples (June
2015 and February 2016)
F Laboratory Reports and Chain-of-Custody Documentation — Groundwater Samples
(June 2015 and February 2016)
G Laboratory Reports and Chain-of-Custody Documentation — Soil Gas Samples
(March 2016)
Subsurface Investigation Report Page iii of iii
Port of Vancouver, USA - Terminal 1 Property May 18, 2016

T1 Subsurface Investigation 160518.docx HAHN AND ASSOCIATES, INC.



1.0 SUMMARY OF FINDINGS

Subsurface investigation activities were performed at the 10.14 acre Port of
Vancouver Terminal 1 property (the Site) located at 100 Columbia Street in
Vancouver, Washington. The Site was formerly used as a World War | era
shipyard; a municipal dock; and a lumber yard until it was developed in the
1960s for its current use as a hotel and small office complex.

In May and June 2015, a soil and groundwater investigation was conducted
by Hahn and Associates, Inc. (HAI) to evaluate the current environmental
condition of soils and groundwater at the Site, in particular regard to potential
impacts of hazardous substances originating from historical uses at, and in
the vicinity of, the Site and to target several areas of interest as were
previously identified during a 2008 site-wide investigation conducted by
Ecology and Environment, Inc, (E & E). The 2015 investigation included
installation and sampling of a total of 11 soil borings, five of which were
completed as monitoring wells. Results of the 2015 investigation were
previously reported by HAI, with several recommended follow-up
investigation activities being recommended: 1) provide additional
contaminant delineation within soils, 2) conduct an additional round of
groundwater monitoring, and 3) evaluate soil gas at the eastern portion of
the Site.

The follow-up investigations activities were conducted in February and
March 2016, and included the installation of 14 soil borings, 4 soil gas
probes, as well as a full resampling of the groundwater monitoring well
network.

A summary of the findings relating the HAI 2015 and 2016 subsurface
investigation is presented below.

1) Subsurface Conditions

a) The northern Site area is underlain by fill including silts and
gravelly silts with a few sand lenses, while the southern portion of
the Site (closer to the Columbia River) is underlain by poorly
graded sands to 45 feet below ground surface (bgs), the maximum
depth explored. Overall it appears that the nature of the fill used at
the site includes construction debris (brick and asphalt fragments)
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or miscellaneous fill with a high silt fraction on the northern portion
of the Site, while fill at the southern portion of the Site, especially
below depths of 5 to 10 feet, may have been predominantly a
dredged sand fill material — with the distinction between native and
fill materials at this portion of the Site being difficult to ascertain.

b) Soils at select borings near the northeastern corner of the Site had
a strong petroleum hydrocarbon odor, a rainbow-colored sheen,
black discoloration, and asphalt fragments, ranging from depths to
approximately 2.5 to 8 feet bgs, correlating with the greatest
concentrations of petroleum contamination (greater than MTCA
Method A Cleanup Levels for Industrial Properties). Several other
zones with field screening evidence of potential contamination
were observed at the Site, but were relatively minor, deep, and
appeared associated with the zone of water table fluctuation.

c) Groundwater was encountered in soil borings at depths of
approximately 20 to 25 feet bgs, where encountered during the
2015 investigation. During the 2016 investigation, groundwater
was not encountered to the maximum depth explored of 20 feet
bgs.

Groundwater elevation measurements collected in June 2015 (dry
season) suggests the predominant flow direction of the shallow
groundwater beneath the Site is away from the Columbia River to
the north, apparently in response to large volume pumping at water
supply wells owned by the City of Vancouver located northwest of
the Site.

Groundwater elevation measurements in February 2016 (wet
season) suggests the presence of a groundwater divide on the
property, with groundwater on the northern portion of the site
flowing away from the river (similar to 2015), while groundwater on
the southern portion of the site (closest to the river) appears to be
flowing toward the Columbia River.

2) Soil Testing Results

Soil samples were analyzed for gasoline-, diesel-, and oil-range
petroleum hydrocarbons, volatile organic compounds (VOCs),
polynuclear aromatic hydrocarbons (PAHSs), polychlorinated biphenyls
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(PCBs), and priority pollutant metals. Samples were analyzed to
characterize near-surface soil quality at the Site and to support
delineation of identified zones of PAH and lead-contaminated soils at the
eastern portion of the Site.

a) Low-level diesel or oil-range total petroleum hydrocarbon (TPH)
concentrations were detected in a majority of near-surface soil
sampling locations, but with the exception of a single boring
location near the northeastern corner of the Site (boring SB-012),
all concentrations were all well below the 2,000 milligrams/kilogram
(mg/kg) Department of Ecology (Ecology) Model Toxics Control Act
(MTCA) Method A Cleanup Levels for Unrestricted and Industrial
Land Uses. The SB-012 zone of contamination (4,080 mg/kg of
diesel- and 4,190 mg/kg of oil-range TPH) corresponds with soils
exhibiting strong field screening evidence of impact (rainbow
sheen, discoloration, odor) with incorporation of asphaltic debris
that extended to a depth of approximately 8 feet below ground
surface (bgs) at this location.

b) With the exception of the boring SB-012 shallow zone of
contamination, gasoline-range TPH or VOCs were not detected in
soil samples at concentrations greater than laboratory method
detection limits (MDLs) in any soil sample. Gasoline-range TPH
(3,020 mg/kg) and naphthalene (200 mg/kg) were detected in
shallow soil (2.0 feet bgs) at the SB-012 zone of contamination at
concentrations exceeding the MTCA Method A Cleanup Levels for
Unrestricted and Industrial Land Use (100 mg/kg for gasoline; 5
mg/kg for naphthalene).

c) PCBs were not detected in any soil samples at concentrations
greater than MTCA Method A Cleanup Levels for Unrestricted
Land Use.

d) One or more PAH compound was detected in 41 of the 57 soil
samples analyzed as part of the 2015 and 2016 investigations. Of
the 41 samples with detected PAH concentrations, 17 samples
detected PAH concentrations greater than the 0.1 mg/kg MTCA
Method A Toxicity Equivalence Factor (TEF) Cleanup Level for
Unrestricted Land Use. Of these 17 samples, only two samples
collected (from the shallow zone of soil contamination at the SB-
012 and SB-020 soil boring locations) had TEF concentrations
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(3.43 and 19.82 mg/kg, respectively) higher than the 2 mg/kg TEF
MTCA Method A Cleanup Level for Industrial Properties.

In general, the areas of the Site with MTCA exceedances for PAHs
in soil appear sporadically detected at the eastern portion of the
Site, with a majority of the exceedances occurring within the gravel
silt fill located near the northeastern portion of the Site.

e) With regard to metals, soil concentrations of lead higher than the
250 mg/kg MTCA Method A Cleanup Level for Unrestricted Land
Use were detected at eight soil boring locations during the 2015
and 2016 investigations, with 821 mg/kg detected at SB-014 (1 to
2.5 feet bgs); 772 mg/kg at MW-1-37 (5 to 7 feet bgs); 545 mg/kg
at MW-2-40 (0.2 to 1.2 feet bgs); 287 mg/kg at SB-015 (0.5 to 2.5
feet bgs); 467 mg/kg at SB-018 (6 to 8 feet bgs); 308 mg/kg at SB-
022 (2.0 — 3.5 feet bgs); 980 mg/kg at SB-026 (6 to 7.5 feet bgs);
and 471 mg/kg at SB-028 (10 to 11 feet bgs). During the 2009
investigation, total lead was detected exceeding the MTCA Method
A Cleanup Level for Industrial Use (1,000 mg/kg) at two boring
locations, SB-006 (1,100 mg/kg) and SB-010 (1,180 mg/kg). Total
lead was not detected above the MTCA Method A Cleanup Level
for Industrial Use in any soil samples collected during the 2015 and
2016 investigations. In addition to lead, mercury was also detected
in the near-surface soil sample collected from the SB-014 soil
boring location at a concentration (3.61 mg/kg), exceeding the 2
mg/kg MTCA Method A Cleanup Level for Unrestricted and
Industrial Land Use for this metal (same cleanup level regardless
of use).

Follow-up testing for leachability did not find that any samples
produced leachate at a concentration that would require soils to be
designated as hazardous waste for lead and mercury leachability if
excavated and requiring disposal.

Total chromium was analyzed in near-surface soils at all 11 boring
locations during the 2015 investigation as well as in select deeper
soil samples. All detected total chromium concentrations were less
than the 42 mg/kg state-wide default naturally-occurring
background concentration for this metal and well below the 2,000
mg/kg MTCA Method A Cleanup Level for Unrestricted Land Use
for this metal. Hexavalent chromium was not detected in any
tested soil samples at concentrations above the 19 mg/kg MTCA
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Method A Cleanup Levels for Unrestricted Land Use, with the
maximum detected hexavalent chromium concentration of any
sample being 2.18 mg/kg (MW-5-34).

As an overall summary, the table below summarizes all (E & E 2008 and
HAI 2015 and 2016) soil testing results where a detected chemical
concentration exceeded MTCA Method A Cleanup Levels for Unrestricted
or Industrial Land Uses, with red font indicating soil samples with
detections above Industrial Land Use MTCA levels.
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Detections in Soil above MTCA Method A

Depth Detected MTCA- MTCA-
Location (feet Analyte Concentration | Unrestricted Industrial
bgs) (mg/kg) (mg/kg) (mg/kg)

SB-004 26-28 Arsenic 25.6 20 20
Cadmium 2.43 2 2

SB-006 6-8 PAHs-TEF 0.13 0.1 2
Lead 1,100 250 1,000

SB-007 21-23 Cadmium 212 2 2
SB-009 8-10 PAHs-TEF 0.36 0.1 2
SB-010 6-8 PAHs-TEF 0.11 0.1 2
13-15 Lead 1,180 250 1,000

SB-011 1.5-3.5 | PAHs-TEF 0.44 0.1 2
SB-012 1.5-3.5 | Diesel 4,080 2,000 2,000
Oil 4,190 2,000 2,000

Gasoline 3,020 100 100

Naphthalene 200 5 5

PAHs-TEF 3.43 0.1 2

SB-014 1-2.5 PAHs-TEF 0.11 0.1 2
Lead 821 250 1,000

Mercury 3.61 2 2

SB-015 0.5-2.5 | PAHs-TEF 0.24 0.1 2
Lead 287 250 1,000

SB-017 1-2.3 PAHs-TEF 1.46 0.1 2
SB-018 6-8 PAHs-TEF 0.28 0.1 2
Lead 467 250 1,000

SB-019 0-2 PAHs-TEF 0.17 0.1 2
6-8 PAHs-TEF 1.76 0.1 2

SB-020 1-2.5 PAHs-TEF 19.82 0.1 2
6-7 PAHs-TEF 0.38 0.1 2

SB-021 2-3.7 PAHs-TEF 0.17 0.1 2
SB-022 0-2 PAHs-TEF 0.15 0.1 2
2-3.5 PAHs-TEF 0.16 0.1 2

Lead 308 250 1,000

5-7 PAHs-TEF 0.11 0.1 2

SB-023 5-6 PAHs-TEF 0.14 0.1 2
8-10 PAHs-TEF 0.17 0.1 2

SB-026 6-7.5 Lead 980 250 1,000
SB-028 10-11 Lead 471 250 1,000
MW-1-37 5-7 PAHs-TEF 0.19 0.1 2
Lead 772 250 1,000

MW-2-40 0.2-1.2 | Lead 545 250 1,000

Subsurface Investigation Report Page 6 of 56
Port of Vancouver, USA - Terminal 1 Property May 18, 2016

T1 Subsurface Investigation 160518.docx HAHN AND ASSOCIATES, INC.



3) Groundwater Testing Results

Groundwater samples collected from all five newly installed monitoring
well locations during June 2015 (dry season) and February 2016 (wet
season), were analyzed for gasoline-range petroleum hydrocarbons,
diesel- and oil-range petroleum hydrocarbons, PAHSs, total and dissolved
metals, and VOCs.

a) TPH and VOCs in groundwater, diesel- and gasoline-range TPH and
naphthalene concentrations slightly exceeded the MTCA Method A
Cleanup Level for Groundwater at a single location (well MW-3-35),
located near the southeastern portion of the Site. Specifically, diesel-
range petroleum hydrocarbons were detected at a concentration of
795 pg/L during 2015 and at a concentration of 858 ug/L during 2016
(MTCA Method A Cleanup Value of 500 pg/L); gasoline-range
petroleum hydrocarbons were detected at a concentration of 1,360
pg/L during 2015 and at a concentration of 1,340 pg/L during 2016
(MTCA Method A Cleanup Value of 1,000 pg/L); and naphthalene
was detected at a concentration of 227 pg/L during 2015 and at a
concentration of 385 pg/L during 2016 (MTCA Method A Cleanup
Value of 160 ug/L). Additionally, the naphthalene concentrations
detected in groundwater at the MW-3-35 location were higher than
the 8.93 pug/L MTCA Method B Screening Level for Vapor Intrusion
into indoor air. No other VOCs detected in groundwater exceeded
the MTCA Method B Screening Level for Vapor Intrusion into indoor
air.

b) Total carcinogenic PAH TEF concentrations, although present
sporadically in soil at concentrations greater than MTCA Cleanup
Levels, were not detected in groundwater at any well location during
2015 and 2016 at concentrations exceeding the MTCA Method A
Cleanup Value for Groundwater.

c) Total (unfiltered) arsenic was detected during 2015 above the 5 pg/L
MTCA Method A Cleanup Value for Groundwater at well locations
MW-2-40 (14 pg/L), MW-4-34 (5.38 pg/L), and MW-5-34 (5.5 pg/L).
During 2016 total arsenic was detected above the 5 ug/L MTCA
Method A Cleanup Value for Groundwater at MW-3-35 (6.56 ug/L),
MW-4-34 (10.8 pg/L), and MW-5-34 (6.14 pg/l). In addition dissolved
(field filtered) arsenic was detected above the 5 uyg/L MTCA Method
A Cleanup value for Groundwater at MW-4-34 (9.87 ug/L) and MW-5-
34 (5.89 ug/L) during 2016.
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During 2015, total chromium (319 pg/L) and total lead (34.4 ug/L)
were detected at the MW-2-40 well location above the MTCA Method
A Cleanup Values for Groundwater of 50 pg/L and 15 ug/L,
respectively. With regard to total chromium and lead, these
exceedances of total (unfiltered) metals were limited to well locations
with limited water column and low yields during well purging which
increased the solids component of the samples. Dissolved phase
(field filtered) testing of these metals did not detect concentrations
higher than MTCA Method A Cleanup Values. Hexavalent chromium
was detected in unfiltered groundwater during 2015 (7 pg/L at MW-2-
40) and during 2016 (0.0061 pg/L at MW-3-35). Both detected
concentrations were well below the 48 ug/L MTCA Method B

screening level.

The table below summarizes groundwater testing results where a
detected chemical concentration exceeded MTCA Method A Cleanup
Levels for Groundwater.

Detections in Groundwater above MTCA Method A

Detected MTCA Method
Location | DeBIL ) | Anaiye | Concentration | Cleanup
(2015 /2016) Groundwater
MW-2-40 | 30-40 Total Arsenic* 14*12.19 5
Total Chromium* | 319* /U 50
Total Lead* 34.4*/0.211 15
MW-3-35 | 25-35 Diesel 795 /858 500
Gasoline 1,360/ 1,300 1,000
Naphthalene 227/ 385 160
Total Arsenic 4.53/6.56 5
MW-4-34 | 24-34 Total Arsenic 5.38*/10.8 (9.87) 5
MW-5-34 | 24-34 Total Arsenic 5.5/ 6.14 (5.89) 5

Red font = concentration exceeds MTCA Method A Cleanup Value for Groundwater.
* = The dissolved concentration was below the MTCA Method A Cleanup Value for
Groundwater.

(9.87) and (5.89) = field filtered (dissolved) arsenic concentrations.

4) Soil Gas Testing Results

Soil gas samples were collected to support a vapor intrusion assessment
at the northeastern portion of the Site proximate to where shallow
petroleum-related soil contamination was detected (SB-012, SB-020, and
SB-022); and from the southeastern portion of the Site proximate to
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where naphthalene impacts to uppermost groundwater were detected
(MW-3-35).

As described in Ecology soil vapor intrusion guidance, deep soil gas
samples are considered to be from depths of 15 feet bgs or greater,
while shallow soil gas samples are considered to be from immediately
beneath a building slab or from depths shallower than 15 feet bgs (when
there is no building slab present). Ecology has different screening levels
for soil gas screening, depending upon whether shallow or deep samples
are being evaluated.

Analytical testing of deep soil gas samples collected at depths of 18.5 to
19 feet bgs near the water table (SG-1 and SG-2) at the southeastern
portion of the property, did not detect VOCs or TPH fractions at
concentrations greater than Ecology Deep Soil Gas Screening Level
Values.

With regard to shallow soil gas sample SG-3 located on the northeastern
portion of the Site, benzene (12 ug/m?), naphthalene (27 ug/m3), and C8
to C12 aliphatic TPH (39,000 pg/m®) were detected at concentrations
greater than the Ecology Sub-Slab Soil Gas Screening Level Values for
Vapor Intrusion (11 pg/m®, 2 pg/m*, and 4,700 pg/m?, respectively).
Shallow soil gas sample SG-4, located in the same general area, but
closer to boring SB-012, detected 1,3-butadiene (6.9 pug/m®) and 22,200
ug/m* C8 to C12 aliphatic TPH, exceeding the Ecology Soil Gas
Screening Level Values for Vapor Intrusion (3 yg/m*and 4,700 pg/m?®,
respectively).

5) Discussion of Findings

Soil

As documented during the 2015 and 2016 investigations, the presence
of petroleum (TPH and PAH) and metals (primarily lead) impacts to soil
are predominantly limited to the eastern portion of the Site.

In general, on-site petroleum impacts to soil at the northeastern portion
of the Site were delineated and found primarily limited to the upper
gravelly silt (fill), which thickens to the east. This petroleum-related
contamination appears sporadically present throughout the fill material,
with contaminant concentrations greater than MTCA Method A Cleanup
Levels for Unrestricted Use extending to approximately 4 to 5 feet bgs
within the western portion of this area, and to a depth of between 9 and
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10 feet across the eastern portion of this area, closest to the eastern
property line.

With exception of near-surface soils at two locations at the northeastern
property area (SB-012 and SB-020), contaminant concentrations were
generally less than MTCA Method A Cleanup Levels as established for
Industrial Land Use. With regard to SB-012, multiple contaminants
(gasoline-, diesel-, oil-range TPH, naphthalene, and carcinogenic PAH
TEF values) were detected in soil at this location at concentrations
greater than industrial-based MTCA levels, while at SB-020 only PAH
TEF values were detected at concentrations greater industrial-based
MTCA levels.

Those zones of contamination with concentrations greater than MTCA
Method A Cleanup Levels for Industrial Properties (as described above)
were discernable from soils with lesser levels of contamination based on
significant field screening evidence of contamination (rainbow sheen,
discoloration, petroleum odor) or significant incorporation of asphaltic
fragments. This field screening evidence of contamination was found to
extend to a depth of approximately 8 feet bgs at boring SB-012 and to a
depth of 2.5 feet bgs at boring SB-020.

Similar to the northeastern area described above, PAH and lead
contamination (and mercury in a single case) was identified in soil at the
southeastern portion of the Site, although with impacts being more
limited in extent. Specifically, soils with PAH or lead concentrations
greater than MTCA Method A Cleanup Levels for Unrestricted Land Use
were identified at the SB-006A, SB-014, SB-026, and SB-028 boring
locations. The vertical limits of lead or PAH contamination at
concentrations greater than MTCA Method A Cleanup Levels for
Unrestricted Land Use appear limited to within the 5 to 10 foot depth
interval everywhere with exception to SB-014, where the impacts appear
limited to the upper 3 feet bgs. The single mercury MTCA exceedence
(greater than Industrial Land Use levels) was co-located with the lead
and PAH contamination detected in near-surface soils at the SB-014
location.

Soil sampling and delineation activities as completed to date support an
estimation that there are approximately 8,900 in-place cubic yards of
soils at the northeastern Site area contaminated at concentrations
greater than MTCA Method A Cleanup Levels for Unrestricted Land Use.
Of these soils, it is estimated that 1,700 in-place cubic yards are
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contaminated at concentrations greater than MTCA Method A Cleanup
Levels for Industrial Land Use.

With regard to the southeastern Site area, it is estimated that there are
approximately 1,800 cubic yards of in-place soils with contaminant levels
above MTCA Method A Cleanup Levels for Unrestricted Land Use. Of
these, it is estimated that approximately 500 cubic yards are present at
concentrations greater than MTCA Method A Cleanup Levels for
Industrial Land Use.

Contaminated soils at the preceding areas of the Site are presently
capped with asphalt paving, preventing dermal contact and therefore do
not present a current direct contact human health risk. The shallow
nature of the impacts precludes contact with groundwater, which was not
encountered at depths shallower than 20 feet bgs at any location.

Groundwater

With regard to groundwater quality, concentrations of petroleum-related
contaminants at concentrations greater than MTCA Method A Cleanup
Values (TPH and naphthalene) were limited to a single well (MW-3-35),
located near the southeastern portion of the Site. The naphthalene
concentrations detected in groundwater at this location were also higher
than the Ecology Screening Level for Vapor Intrusion into indoor air. Soil
gas sampling was completed to further evaluate this potential condition.
The source for the groundwater contamination at this portion of the Site
is not known, but it appears limited in overall magnitude and extent.

Total arsenic, chromium, and lead were detected above the MTCA
Method A Cleanup Level for Groundwater at the MW-2-40 well location
during the 2015 investigation, while total arsenic was detected at
concentrations slightly above the MTCA Method A Cleanup Level at the
MW-4-34 and MW-5-34 well locations in 2015. Hexavalent chromium
was detected at concentrations well below applicable screening levels
during 2015 or 2016. Dissolved concentrations for all metals at all
locations were below MTCA Method A Cleanup Level for Groundwater
during the 2015 event, suggesting sample turbidity was a function of the
elevated detections at MW-2-40.

In 2016, both total and dissolved arsenic concentrations at the MW-4-34
and MW-5-35 well locations were greater than the MTCA Method A
Cleanup Level, with no other metals concentrations at any other location
exceeding MTCA Cleanup Levels.
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Groundwater with elevated metals concentrations appears isolated to
several well locations, with seasonal variability and sample turbidity likely
being a factor. The elevated arsenic concentrations as detected at MW-
4-34 and MW-5-35 during the 2016 event may be related to routine
sample variability in conjunction with the heterogeneous nature of the
metals content within fill soils at the Site.

Soil Gas

Laboratory testing of shallow soil gas samples collected from the
northeastern portion of the Site at sampling locations SG-3 and SG-4
detected TPH, benzene, naphthalene, and 1,3-butadiene at
concentrations greater than Ecology Soil Gas Screening Levels
established for Vapor Intrusion into Indoor Air. Soil gas samples SG-3
and SG-4 were collected proximate to those soils with the greatest
volatile constituent levels (e.g., gasoline-related TPH at SB-012) and
where the most significant field screening evidence of soil contamination
was observed (e.g., odor, sheen, elevated organic vapor headspace).
Because there are currently no structures at this portion of the Site, the
elevated TPH and volatile constituents in soil gas in this area do not
represent a current unacceptable risk to indoor air.

Laboratory testing of deep soil gas samples collected from above the
water table from the southeastern portion of the Site at sampling
locations SG-1 and SG-2 did not detect concentrations of TPH or volatile
constituents at concentrations greater than Soil Gas Screening Levels
established for Vapor Intrusion into Indoor Air. These samples were
collected from that portion of the Site where concentrations of
naphthalene in groundwater (well MW-3-35) suggested the potential for
the vapor intrusion to indoor air pathway to be of significance. The soil
gas sampling as completed at this portion of the Site did not find that
volatile constituents in groundwater are of significance with regard to a
potential vapor intrusion source of contamination to indoor air. As such,
mitigation measures or additional evaluation of vapor intrusion potential
at the southeastern portion of the Site do not appear necessary.

6) Recommendations
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a) Because concentrations of contaminants as detected in shallow
soil near the northeastern and southeastern portions of Site
exceed MTCA Method A Cleanup Levels for Unrestricted or
Industrial Use, and with exception of those soils with contaminant
levels contributing to a potential future vapor intrusion risk
(Recommendation 2 below), these soils should either 1) remain
capped to prevent future direct contact exposure, 2) be excavated
to target levels and transported off-site for proper disposal either
prior to, or as a component of, future Site development, or 3) be
managed in accordance with appropriate protocols if exposed and
removed as part of future site development, with undisturbed
contaminated soils to remain capped under new structures or
pavement.

b) Actions to address vapor intrusion potential resulting from those soils
at the northeastern portion of the Site with the greatest volatile
contaminant levels are recommended prior to future redevelopment
involving construction of occupied structures in this area. Such
actions could include removal of those contaminated soils that are
contributing to the vapor intrusion potential (expected to correlate
with the SB-012, SB-020, and SB-022 locations) and/or incorporation
of engineering controls (e.g., vapor barrier) into future construction at
the northeastern portion of the Site as needed to ensure mitigation of
potential future indoor air inhalation risks.
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2.0 INTRODUCTION

The Port of Vancouver, USA (port) retained HAI to complete subsurface
investigation activities on a 10.14 acre property (the Site) located at 100
Columbia Street in Vancouver, Washington (Figures 1 and 2). HAI’s first
phase of investigation activities were completed in 2015, with results of that
investigation documented in a January 2016 Soil and Groundwater
Investigation Report (HAI 2016).

To address recommendations included within January 2016 Soil and
Groundwater Investigation Report, HAl completed follow-up investigation
activities at the Site in February and March 2016. The primary purpose for
the 2016 investigation was to gather supplemental data to assist the port
with planning as related to future Site redevelopment. Specifically, the 2016
investigation was completed to: 1) provide a more refined description of the
extent of polynuclear aromatic hydrocarbon (PAH) and lead impacts as
present on portions of the eastern property area; 2) conduct a vapor
intrusion (VI) assessment with regard to petroleum impacts to uppermost
groundwater at the southeastern portion of the Site and with regard to
shallow soil at the northeastern portion of the Site; and 3) collect another
round of groundwater quality data to support evaluation of potential seasonal
variability in groundwater quality.

This report documents HAI's 2015 initial and 2016 follow-up investigation
activities and is presented as an update to the previous Soil and
Groundwater Investigation Report (HAlI 2016). Additionally, subsurface
investigation activities were completed by E & E in November 2008 on behalf
of the port prior to HAlI's 2015 and 2016 investigations. Results of the 2008
investigation were documented in a March 2009 report (E & E 2009), the
results of which are also summarized herein.

3.0 SITE DESCRIPTION

The 10.14-acre Site consists primarily of a paved parking lot and a former
(closed in November 2015) Red Lion hotel. Additionally, the parking lot
serves the Columbia Shores commercial office building, which is located
west of the hotel structure. A portion of the Site recently underwent
construction with a new access roadway as part of the redevelopment of the
former Boise Cascade lumber mill property immediately west of the Terminal
1 property. The former Boise Cascade property is not part of the Terminal 1
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property and is proceeding through a separate development process by a
private developer.

The Site, zoned City Center Mixed Use (CX) by the City of Vancouver, is
bounded by Columbia Street to the east, an unnamed entrance road to the
north, the Columbia River to the south, and the former Boise Cascade
lumber mill property to the west, which is undergoing redevelopment with
new commercial, urban residential, and green space uses.

The port is preparing a concept development plan for the 100 Columbia
Street property (Site), focusing on development of a diverse commercial and
public center with urban residential, commercial, and green space uses of
the property. The Port’s Board of Commissioners has emphasized the
following goals for consideration in preparation of the Concept Development
Plan for the Site:

* Provide public access to the water at all times

* Promote sustainable development and management of the port’s
land and facilities

* Incorporate the port’s history at Terminal 1 —it’s first marine terminal

* Incorporate existing assets of the Terminal 1 building, docks, and
possibly the amphitheater into the development

* Allow for development that provides new revenue streams in balance
with public asset development

The Waterfront Development Master Plan envisions the Site divided into four
overall categories or zones of development, as follows:

* Zone 1: Mixed Use: Office, Retail, Urban Residential; Parking
* Zone 2: Hospitality: Hotel, Restaurant, Meetings, retail

e Zone 3: Multi-Purpose: Performance, Community Gathering Space,
Office, Retail, Urban Residential

* Zone 4: Waterfront: Terminal 1 Marketplace, Retail/Office, Visitor
Center, Outdoor Civic, Recreation

Subsurface Investigation Report Page 15 of 56
Port of Vancouver, USA - Terminal 1 Property May 18, 2016
T1 Subsurface Investigation 160518.docx HAHN AND ASSOCIATES, INC.



4.0 BACKGROUND

4.1 Site History

According to a summary of historical information provided in the 2009 E & E
report, the earliest known development on the Site was in the early twentieth
century when the port leased the land for use as a shipyard for construction
of wooden and steel vessels related to the World War | effort. The Site was
subsequently used as a city dock (eastern shoreline) or municipal dock
(western shoreline). According to a report published by the U.S. Army Corps
of Engineers and the U.S. Shipping Board, the municipal dock was used as
“lumber and general cargo; foreign and domestic business, largely for
consolidation of lumber shipments received by rail” (E & E 2009). The port
accepted ownership of the municipal dock in 1925 and began operations at
the Site as “Terminal 17 in December 1926 (Port 2015).

E & E review of a 1948 aerial photograph suggests that much of the Site was
used as a lumberyard by the mid-1940s and that an asphalt plant was
located immediately north of the Site during this timeframe. The Red Lion
hotel, the tenant at the property until closing in November 2015, was
constructed in the 1960s, at which time the entire Site, except for the far
western area, was either paved or otherwise covered with hotel or office
facilities. E & E describes the western portion of the Site, based on review of
aerial photographs, as having been used as an outdoor staging or storage
yard during this timeframe. The 2009 E & E report provides additional
description of historical activities as well as the approximate locations / uses
of former structures in the Site vicinity.

4.2 2008 Ecology and Environment (E&E) Investigation

As described above, E & E completed a subsurface investigation at the Site
in November 2008, with results of that investigation documented in a March
2009 report.

The 2008 E & E investigation was designed for collection of soil and
groundwater quality data spatially across the Site, with a focus on areas
proximate to buildings that may have been associated with past chemical or
fuel/metals contamination.

The E & E investigation included installation of 10 direct push boreholes
(SB001 through SB010) to depths ranging from 16 to 29 feet below ground
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surface (bgs). E & E had planned on collecting groundwater samples from
temporary well points to be installed at three of the ten borehole locations,
but groundwater sufficient for sampling was encountered at only one location
(at SB003 below a depth of approximately 26 feet bgs). E & E concluded
that the boring depths (with exception of SB003) were not sufficient to reach
the water table at the time that the investigation occurred, possibly due to
low tide conditions in the adjacent Columbia River. The approximate
locations for E & E’s 2008 direct push boring investigation are depicted on
Figure 2.

Soil samples were collected by E & E from two depth ranges at all boring
locations — with “shallower” samples collected at depths less than 10 feet
bgs and “deeper” samples generally collected at depths greater than 16 feet
bgs. Field boring logs provided by E & E indicate the presence of variable
sands, silts, and gravelly sands across the depth horizons investigated, all
reported as being apparent fill material. No field screening evidence of
potential contamination was noted by E & E in soils at any of the 10 boring
locations.

All soil samples and the single groundwater sample were analyzed for
volatile organic compounds (VOCs), total petroleum hydrocarbons (TPH),
polynuclear aromatic hydrocarbons (PAHs), and total priority pollutant
metals. A sub-set of the soil samples also received follow-up testing for
polychlorinated biphenyls (PCBs).

Results of the investigation were compared by E & E to Washington
Department of Ecology (Ecology) Model Toxics Control Act (MTCA) Method
A cleanup levels for both Unrestricted Land Use and for Industrial Properties.

As described in the referenced E & E report, no specific sources of
contamination were identified during the assessment. However, soil
samples from some boreholes detected concentrations of PAHs, petroleum
hydrocarbons, and certain metals (above naturally-occurring background),
with samples collected from the eastern portion of the property generally
containing the highest concentrations. A brief summary of findings as
presented in the E & E report is as follows:

* Gasoline-range petroleum hydrocarbons were not detected in any soill
sample. Oil- and diesel-range petroleum hydrocarbons were detected in
five of 20 soil samples (borehole locations SB006, SB008, SB009, and
SB010), with all detections significantly lower than the 2,000 milligram per

Subsurface Investigation Report Page 17 of 56
Port of Vancouver, USA - Terminal 1 Property May 18, 2016
T1 Subsurface Investigation 160518.docx HAHN AND ASSOCIATES, INC.



kilogram (mg/kg) MTCA Method A cleanup levels. Gasoline- diesel-, and
oil-range petroleum hydrocarbons were not detected in the groundwater
sample (SB003 location).

* PCBs were not detected in any soil sample where analyzed.

* VOCs were detected only at a single soil sample location (toluene at
SB010) but at a concentration well below the MTCA Method A cleanup
level. Toluene was detected in groundwater at SB003, but this detection
was similarly well below the MTCA cleanup level.

* PAHs were detected in seven of the 20 soil samples collected (borehole
locations SB004, SB006, SB008, SB009, and SB010). Of the detections,
concentrations of one or more PAH greater than MTCA cleanup levels as
established for unrestricted land use were present in soil samples
collected from borings SB006, SB009, and SB010. No PAHs were
detected in any soil sample at a concentration greater than MTCA values
established for industrial land use. PAHs were not detected in
groundwater where analyzed at the SB003 location.

With regard to metals:

* Lead was detected at concentrations greater than default statewide
background concentrations (17 mg/kg) and MTCA unrestricted and
industrial levels (250 mg/kg and 1,000 mg/kg, respectively) in soil
samples collected from the SB006 (1,100 mg/kg at 6 to 8 feet bgs) and
SB010 (1,180 mg/kg at 13 to 15 feet bgs) boring locations.

* Elevated thallium and arsenic were detected in a soil sample collected
from the SB004 boring location, with elevated arsenic (greater than the 7
mg/kg default background concentration) also being detected in samples
collected from the SB003, SB005, SB006, SB007, and SB010 boring
locations. As described by E & E, the elevated arsenic concentrations
were generally limited to the deeper soil samples across the eastern
portion of the property.

* Cadmium was detected at concentrations slightly greater than typical
background concentrations and the MTCA value established for
unrestricted land use in deep soil samples collected from the SB004 and
SBO007 boring locations.
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* The maximum total chromium concentration detected in soil at any boring
location was 46.4 mg/kg. The maximum detected total chromium
concentration is in the range deemed typical for naturally-occurring levels
in Washington (31.9 to 47.4 mg/kg). All total chromium concentrations in
soil were well below the 2,000 mg/kg MTCA value established for the
trivalent chromium (chromium Ill) at unrestricted or industrial properties,
but exceeded the 19 mg/kg hexavalent chromium (chromium VI) value
established for unrestricted or industrial properties. No speciation of
chromium was completed as part of the 2008 investigation and therefore
concentrations of trivalent and hexavalent chromium were not
ascertained.

* The metals arsenic, copper, chromium, lead, nickel, and zinc were
detected in the groundwater sample collected from boring SB003. None
of the detected metal concentrations exceed MTCA Method A Cleanup
Values for groundwater where established.

5.0 INVESTIGATION OBJECTIVES

The subsurface investigation activities as completed by HAIl and described
herein were completed in two phases, identified as the 2015 investigation
(initial phase) and the 2016 investigation (follow-up phase). The overall
objectives for both phases of investigation are described in Sections 5.1 and
5.2 below.

5.1 2015 Investigation (Initial Phase)

The overall objectives of the 2015 subsurface investigation activities were as
follows:

e Provide lateral and vertical delineation of the lead and PAH contamination
present within soil on a portion of the eastern Site area as described in
the 2009 E & E report.

* Collection of speciated chromium (trivalent and hexavalent) data within
soil and groundwater at the Site such that potential risks associated with
this metal may be more fully evaluated.

* Collection of near-surface (e.g., upper 3 to 4 feet bgs) chemical data in
soils to evaluate the potential surface soil exposure pathway as well as
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potential future contaminated media management issues as may be
related to future site re-development options.

* Collection of groundwater quality data at the Site to allow evaluation of
whether soil impacts have adversely impacted groundwater beneath the
Site.

5.2 2016 Investigation (Follow-up Phase)

The overall objectives of the 2016 follow-up phase of subsurface
investigation activities were as follows:

* Provide a more refined lateral and vertical delineation of the lead and
PAH contamination as identified on the northeastern and southeastern
areas of the Site as described in the 2009 E & E report and the 2015 HAI
report.

* Support evaluation of seasonal variability with regard to groundwater
elevation and chemistry data by conducting a “wet season” monitoring
event (February 2016) to compare with the previous “dry season” (June
2015) event.

* Collect soil gas samples to support completion of a vapor intrusion
assessment with regard to petroleum-related VOCs detected in
groundwater at the southeastern portion of the Site; and with regard to
shallow soil in the area of greatest impact at the northeastern portion of
the Site.

6.0 FIELD ACTIVITIES

Field activities as completed during HAI’s initial investigation in 2015 and the
follow-up investigation completed in early 2016 are described in the sections
below.

6.1 Soil Boring Location and Rationale

Six soil borings [SB-003A (formerly SB-015), SB-006A, and SB-011 through
SB-014] and five monitoring wells (MW-1 through MW-5) were installed at
the Site in May and June 2015 to address the investigation objectives
described in Section 4.1. With regard to nomenclature, it is noted that the
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2016 follow-up investigation inadvertently re-used the SB-015 boring
identifier. To avoid confusion moving forward, the SB-015 identifier used for
the earlier 2015 investigation was revised to the new designation SB-003A
since this boring was otherwise an off-set for pre-existing boring SB-003.

Fourteen soil borings (SB-015 through SB-028) and four temporary soil gas
points (SG-1 through SG-4) were installed at the Site in February and March
2016 to address the investigation objectives described in Section 5.2.

All soil boring, soil gas, and monitoring well locations are shown on Figure 3,
and are described in the table below.

Boring and Monitoring Well Rationale, Depth, Media Tested

Depth Media Tested
Area of Interest, Phase, and Purpose Boring Soil
(feet) Soil Groundwater Gas
Northeastern Property, Initial Phase
(2015): Lateral and vertical SB-011 30 X
characterization of PAH and lead
contaminated soils as detected in 2008 SB-012 30 X
E & E borings SB-009 and SB-010
MW-1-37 45 X X
MW-2-40 - X X
Southeastern Property, Initial Phase
(2015): Lateral and vertical SB-006A 35 X
characterization of PAH and lead
contaminated soils as detected in 2008 SB-013 30 X
E & E borings SB-006
SB-014 30 X
MW-3-35 30 X X
MW-4-34 30 X X
Northeastern Property, Follow-up
Phase (2016): Refinement of lateral SB-015 15 X
and vertical delineation of PAH and
lead contaminated soil as detected in SB-016 15 X
2008 E&E borings SB-009 and SB-010
and 2015 HAI borings SB-011, SB-012, | SB-017 15 X
MW-1-37, and MW-2-40
SB-018 20 X
SB-019 20 X
SB-020 20 X
SB-021 20 X
SB-022 20 X
SB-023 20 X
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Southeastern Property, Follow-up 20

Phase (2016): Refinement of lateral SB-024 X

and vertical delineation of PAH and

lead contaminated soil as detected in SB-025 15 X

2008 E&E boring SB-006 and 2015 HAI

borings SB-006A and SB-014. SB-026 15 X
SB-027 U X
SB-028 15 X

North-Central Property, Initial Phase
(2015): Chromium speciation at 2008 E | SB-003A 13 X
& E boring SB-003

Western Property, Initial Phase
(2015): Shallow soil and baseline
groundwater quality at the western
portion of the Site

Southeastern Property, Follow-up
Phase (2016): Vapor intrusion SG-1 19 X
assessment as related to naphthalene
impacts in uppermost groundwater at

MW-5-34 35 X X

well MW-3-35. SG-2 19 X
Northeastern Property, Follow-up
Phase (2016): Vapor intrusion SG-3 6 X

assessment as related to shallow
petroleum impacted soil proximate to
the SB-012 boring location. SG-4 3 X

6.2 Field Procedures

6.2.1 Subsurface Drilling Procedures

In May and June 2015, 11 direct push borings, five of which were completed
as monitoring wells, were installed at the Site for the collection of soil and
groundwater samples (Figure 3). Boring SB-003A was installed to a depth of
13 feet bgs for collection of a targeted-depth soil sample, while all remaining
SB- or MW-series borings were installed to depths of between 30 and 45
feet bgs as described in Section 6.1.

In February 2016, 14 direct push soil borings were installed at the Site for
the collection of soil samples (Figure 3). Soil borings were installed to
depths ranging from 15 and 20 feet bgs. Additionally, 4 direct push borings
(SG-1 through SG-4 ) were installed for the installation of temporary soil gas
collection points.

All 2015 and 2016 borings and monitoring well installations were installed by
Pacific Soil & Water, LLC of Tigard, Oregon with a truck-mounted Geo-Probe
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Systems hydraulic hammer unit using 2-inch outside diameter (OD)
hydraulically-driven steel rods.

An HAI geologist was present during all investigation activities to observe
and document drilling and sample collection procedures, obtain field
samples, perform field screening activities, select and prepare samples for
laboratory analysis, and prepare lithologic logs for each boring. The boring
logs, including a field estimate of the Unified Soil Classification System
(USCS) of the soil types encountered, as well as the field screening results,
are included in Appendix A.

Following completion of the soil boring activities (SB-003A, SB-006A, SB-
011 through SB-028, and SG-1 through SG-4), the borings were backfilled
with 3/8-inch bentonite chips to within 6 inches of the ground surface.
Asphalt was placed in the upper six inches of each boring to match the
surrounding surface. Monitoring wells were installed at MW-series boring
locations as described in Section 6.2.3.

The borings and monitoring wells were completed in accordance with the
Washington Administrative Code (WAC) for the Minimum Standards for
Construction and Maintenance of Wells (WAC Chapter 173-160) and
General Requirements for Resource Protection Well Construction and
Geotechnical Soil Borings (WAC Chapter 173-160-400).

6.2.2 Soil Sampling and Screening Procedures

Continuous soil cores were collected at all SB-series boring locations using a
5-foot long, 2-inch OD Macro-Core Sampler. No soil sampling was
conducted at soil gas sampling locations (SG-series borings), where soil gas
samples were collected from equipment pushed directly to the targeted
sampling depth in order to avoid potential connectivity with ambient air (see
Section 6.2.6).

Near-surface soil samples were collected from each boring within the upper
5 feet bgs and subsurface soil samples collected approximately every 5 feet
thereafter. Soil samples were also collected across any depth intervals
where field screening indicated the possible presence of contamination. The
properties of each soil core were noted in the field by the HAI geologist and
recorded on the field logs.
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Upon collection, each non-volatile soil sample was homogenized, placed in
sample jars, and capped with Teflon-lined lids. The sample jars were then
labeled and transferred to a chilled container for shipment to the analytical
laboratory. Standard sampling protocols, including the use of chain-of-
custody documentation, were followed for all sampling procedures.

Soil samples collected for potential analysis of volatile organic compounds
(VOCs) or gasoline-range petroleum hydrocarbons were collected and
preserved in the field with methanol in accordance with U.S. Environmental
Protection Agency (EPA) Method 5035A.

The subsurface soil samples were field-screened for the presence of
potential contamination by the visual, olfactory, sheen test, and headspace
vapor methods. The presence of sheen was assessed by placing clean tap
water in a black pan and introducing approximately 5 grams of
disaggregated soil to the water. Screening for the presence of organic
vapors was conducted by the headspace method using a photoionization
detector (PID) equipped with a 10.6 eV lamp. The results of the headspace
screening are recorded on the boring log in parts per million (ppm). The
headspace method results should be considered a qualitative indicator of
possible contamination and used for relative comparison purposes.

6.2.3 Monitoring Well Installation and Development

In order to evaluate site wide groundwater quality, five monitoring wells
(MW-1-37 through MW-5-34) were installed at the Site. Monitoring well
name designations include the depth of the base of the screen. For
example, the base of the screen for monitoring well MW-1-37 is at a depth of
approximately 37 feet bgs.

All wells were installed with use of a direct push drill rig to depths of 35 to 40
feet bgs. The monitoring wells were constructed with 10 feet of 2-inch inside
diameter (ID) polyvinyl chloride (PVC) pre-packed 0.010-inch slotted screen
surrounded by a stainless steel mesh. Filter pack silica sand (20/40
environmental grade) is packed between the slotted PVC and the stainless
mesh prior to installation, with an appropriate well seal placed above the
sand pack. Each well was completed with a flush traffic-grade monument
and locking cap.

Monitoring well installation logs and construction detail summaries are
included in Appendix A.
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Monitoring well development activities were performed on June 9 and June
10, 2015 using a variety of pumping methods including electric submersible,
peristaltic, and disposable bailer. Groundwater was purged from each well
until relatively clear / low turbidity water was produced or the well purged dry.
During development activities, monitoring wells MW-2-40 and MW-5-34 were
purged to dryness. Water level, pH, conductivity, temperature, and turbidity
were measured and recorded during the development process. All
monitoring well development logs are included in Appendix B.

6.2.4 Boring and Monitoring Well Survey Activities

On June 24, 2015 and April 22, 2016, all monitoring wells and the 2015 and
2016 soil boring locations were surveyed on behalf of the port by HDJ
Design Group, PLLC (HDJ) of Vancouver, Washington. The ground surface
elevation was surveyed at boring (SB) locations while the elevation of the top
of the PVC casing was surveyed at well (MW) locations. All survey data
were collected within an accuracy of 0.01 feet vertically and feet horizontally.
X and Y were surveyed using the Washington State Plane coordinate
system (South Zone 4602), while the elevation was measured relative to
mean sea level using the National Geodetic Vertical Datum 29 (NGVD29)
(City of Vancouver Datum). The survey reports for the 2015 and 2016
investigations as prepared by HDJ, are included in Appendix A.

6.2.5 Groundwater Monitoring Activities

Groundwater Level Measurements

During 2015 and 2016 monitoring events, prior to any well purging or
sampling activities, the static water levels in all five (5) monitoring wells were
measured using a Solinst water level indicator (conductive probe), recorded
to the nearest 0.01 feet. The wells were initially opened to permit
equilibration with the ambient air pressure followed by one round of water
level measurements. The water levels were measured from the north side of
the casing, and were recorded on the Groundwater Level Measurement
Field Log, which is included in Appendix B.
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Monitoring Well Purging

Prior to the sampling of each monitoring well, the well casings were purged
(where applicable) using low-flow purging methods, which is an U.S.
Environmental Protection Agency (EPA)-approved groundwater sampling
method that is designed to minimize turbidity and suspended solids in
samples, allowing for collection of representative samples. During 2015 and
2016 sampling events, a peristaltic pump and dedicated high-density
polyethylene (HDPE) tubing were used for purging each monitoring well prior
to sampling. The pump was set to a target purge flow rate of approximately
200 ml per minute.

During 2015, low-flow purging was conducted for the collection of
groundwater samples at the MW-1-37, MW-3-35, and MW-4-34 locations.
Low-flow purging was not implemented at the MW-2-40 and MW-5-35 well
locations, as drawdown of the water column was too great for this method.
Instead, a new disposable plastic bailer was used for purging MW-2-40 and
MW-5-35, with both wells purging to dryness.

During 2016, low-flow purging was conducted for the collection of all
groundwater samples with the exception of MW-2-40. As in 2015, this
particular well location purged to dryness and samples were collected the
following day upon sufficient recharge.

Stabilization parameter measurements were collected during low flow
purging and sampling with use of a flow-through cell and an in-line multi-
probe meter, at approximate 3 to 5 minute intervals. Water levels within
each well were also measured during the purging process to monitor
drawdown. Purging continued until all parameters achieved the minimum
stability criteria for three consecutive measurements, which were achieved at
all well locations using low-flow purging. Parameter measurements recorded
during purging were: time, purge volume, water level, temperature, specific
conductivity, dissolved oxygen (DO), pH, oxygen reduction potential (ORP),
and turbidity. Stabilization criteria are established as readings within 10% for
DO and turbidity; within 3% for conductivity; within 0.1 pH units; and within
10 millivolts for ORP.

Monitoring Well Sampling

Once all monitoring parameters achieved the minimum stability criteria for
three consecutive measurements, or purged dry and water recharge within

Subsurface Investigation Report Page 26 of 56
Port of Vancouver, USA - Terminal 1 Property May 18, 2016
T1 Subsurface Investigation 160518.docx HAHN AND ASSOCIATES, INC.



the well was adequate, sampling was conducted using the peristaltic pump.
Flow rates did not exceed 200 ml per minute during sampling. The
discharge end of the dedicated HDPE tubing was removed from the flow-
through cell prior to sampling to ensure the sample was not cross-
contaminated by the re-useable flow-through cell equipment.

During 2015, wells MW-2-40 and MW-5-35 were purged to dryness, with
sampling conducted after sufficient recharge had occurred to allow sampling,
which occurred the morning following the purging activities. These two wells
were sampled using a Geotech stainless steel bladder pump and controller
at a very low flow rate in an effort to minimize the turbidity of the sample.

During the 2016 sampling event, monitoring well MW-2-40 was purged to
dryness and sampled with a new disposable plastic bailer upon sufficient
recharge.

Laboratory-supplied containers appropriate for the analytical suite described
in Section 7.0 were properly filled, labeled, and capped. All water samples
were transferred into the appropriate sampling containers and were
preserved as per method requirements. Samples collected for dissolved
constituent analyses were field-filtered through a 0.45-micron in-line
disposable filter prior to preservation and transferred into the appropriate
sampling containers. All sampling containers were completely filled such
that no headspace was present that would allow the loss of volatiles. The
sample bottles were then labeled and transferred to a chilled container for
shipment to the analytical laboratory.

6.2.6 Soil Gas Point Installation

A total of four (4) soil gas points (SG-1 through SG-4) were installed using a
track-mounted AMS® 9500-VTR unit. The soil gas samples were collected
using a GeoProbe® post-run tubing (PRT) system. Soil gas boring locations
SG-1 and SG-2 were installed at the southeastern portion of the property
with screen depths of 18.5 to 19 feet bgs , while soil gas borings locations
SG-3 and SG-4 were installed at the northeastern portion of the subject
property with screen depths of 5.5 to 6 feet bgs, and 2.5 to 3 feet bgs,
respectively. As described in the draft Ecology document Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and
Remedial Action (Ecology 2009), deep soil gas sample depths are
considered to be at depths of 15 feet bgs or deeper, while shallow soil gas
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sample depths are considered to be immediately beneath a building slab or
at depths shallower than 15 feet bgs when there is no building slab present.

Borings SG-1 and SG-2 were constructed to target soil gas proximate to a
groundwater source of VI potential at the southeastern property area (water
table at approximately 24 feet bgs), while borings SG-3 and SG-4 were
constructed to evaluate a shallow zone (upper 8 feet) of contaminated soil as
a source of VI potential at the northeastern portion of the Site.

Once the target sample depth at each boring was reached, the expendable
drive point was disengaged and the probe rod was pulled back
approximately six inches to expose the subsurface soils (i.e. 18.5 to 19 feet
bgs). A surface seal, composed of hydrated bentonite was applied around
the probe rod at the ground surface to prevent atmospheric leakage. New
Teflon-lined polyethylene tubing (1/4-inch diameter) was utilized at each
sample location.

The Teflon-lined tubing was connected to a post run tubing (PRT) adapter
that was sent downhole to the expendable point holder located at the
designated sample depth, where the adapter was threaded into the holder.
The tubing was then cut at the surface and connected to a custom sample
train manifold that allows for purging, real-time leak testing, and sampling
without the disconnection of any components once assembled. A leak
detection enclosure consisting of a clear, plastic shroud was installed over
the probe head and sample train manifold, and the sample train was then
readied for purging, leak testing, and sampling as discussed in Section 6.2.7.

6.2.7 Soil Gas Sample Collection

Prior to sampling, the soil gas sample points were purged of air through the
sample manifold using a peristaltic pump at a low flow rate of 200 ml/minute.
The air volume purge was the approximate equivalent of at least three
system volumes (i.e. the volume of the open hole, tubing, and sample
manifold). Soil gas sampling field logs are included as Appendix C.

Leak Detection

Real time leak tests were conducted at each location to ensure that valid soil
gas samples were collected and the test results are useable. The leak test
was conducted to verify that no breakthrough of atmospheric air occurred
down the borehole or in the sample train. Two types of leak tests were
conducted: 1) a vacuum tightness test of the sample manifold; and 2) a
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tracer test using helium at the surface borehole seal and at other connection
points not covered by the vacuum test. The tracer leak test consisted of
introducing a tracer gas (in this case helium) inside of the plastic shroud
where the probe head and sample train manifold were located. The tracer
gas leak check was conducted following both the purging and the sampling
activities. A helium detector was used in the field to check for tracer gas that
may have been pulled into the borehole or sample train manifold through
purging or sampling with the peristaltic pump. The helium reading is taken at
the peristaltic pump discharge location. The maximum helium detected was
1.9% (sample station SG-2), which is below the generally accepted leak rate
threshold of 5% (Table 6).

Soil Gas Sample Collection

Following purging and confirmation of an acceptable leak rate in the sample
train, the soil gas samples were collected through the sample manifold
directly into clean negative-pressurized 1-liter Summa canisters supplied by
the laboratory. Sample collection was conducted at a low-flow rate of 200
ml/minute, which was regulated by a laboratory-supplied flow controller
attached to each summa canister. The soil gas samples were packaged and
transported to the analytical laboratory for testing.

6.2.8 Decontamination Procedures

All reusable drilling and soil sampling equipment was steam cleaned with
potable water prior to use, and between boring locations, to prevent cross-
contamination.

All reusable groundwater sampling equipment that contacted the sampled
media (bladder pump at MW-2-40 and MW-5-35 only) was cleaned with an
Alconox detergent and laboratory-provided distilled water prior to use and in
between uses. A new disposable bladder was used at each location
sampled with a bladder pump. During the 2015 and 2016 groundwater
monitoring events, the conductive water level probe was cleaned with an
Alconox detergent and laboratory-provided distilled water.

The soil gas sampling manifold, the only re-usable piece of equipment that
comes in contact with the soil gas air flow, was decontaminated after each
use by pumping ambient air through the sample manifold for over 4 minutes
at a high rate (over 1 liter/minute). This process allows for over 100 manifold
volumes of fresh air to pass through and decontaminate the system. Prior
equipment blank testing of this manifold after collection of highly-
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contaminated samples and manifold decontamination as described above
shows that this decontamination procedure reduces potential cross-
contamination to below detectable levels.

6.2.9 Investigative Derived Waste

During the 2015 soil and groundwater investigation, approximately 150
gallons (three 55-gallon drums) of soil cuttings and 110 gallons (two 55-
gallon drums) of decontamination water, well development water, and purge
water were generated. All containers were labeled and staged on-site
pending the completion of profiling for disposal. The investigative derived
waste (IDW) was profiled and picked up by WasteXpress Environmental
Services, Inc. (WasteXpress) of Portland, Oregon on August 27, 2015 for
permitted non-hazardous disposal. Profile documentation as well as the
WasteXpress non-hazardous waste manifest documenting pick-up of all IDW
is included within Appendix D.

During the 2016 subsurface investigation, approximately 55 gallons (one
drum) of soil cuttings and approximately 55 gallons (one drum) of purge
water and decontamination water were generated. Currently the wastes are
stored on site pending permitting, transport, and disposal, which is currently
scheduled to occur in May 2016.

7.0 ANALYTICAL TESTS

The soil and groundwater samples during the 2015 and 2016 investigations
were shipped with chain-of-custody documentation in sealed and chilled
containers to Apex Laboratories, LLC, a Washington-accredited analytical
laboratory located in Tigard, Oregon.

During the 2015 soil and groundwater investigation, soil samples were
submitted to the laboratory and selected for analysis based on visual
observations, odors, the specific area being assessed, depth, and PID
readings. With regard to depths, soil samples were targeted for collection
and analysis from near-surface soils within the upper 5 feet as well as from
depth intervals required to provide further delineation contamination
identified during the 2008 E & E investigation. Select soil samples with the
highest oil-range petroleum hydrocarbons were selected for polychlorinated
biphenyl (PCB) follow-up testing and samples with the highest lead or
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mercury concentrations were analyzed for leachability using the by Toxicity
Characteristic Leaching Procedure (TCLP).

During the 2016 subsurface investigation, soil samples were targeted for
collection and analysis to provide further delineation of PAH and lead
contamination (only).

Soil samples as collected during the 2015 and 2016 investigations were
analyzed for one or more of the following parameters:

* Diesel- and Oil-range Total Petroleum Hydrocarbons (TPH) by
Northwest (NW) Method TPH-Dx (31 samples),
* Gasoline-range TPH by NW Method TPH-Gx (19 samples),

* Priority Pollutant 13 metals (total) by EPA Method 6020 (15
samples),

* Lead (total) by EPA Method 6020 (40 samples),

* Leachable lead by Toxicity Characteristic Leaching Procedure
(TCLP) EPA Method 1311/6020 (4 samples),

* Leachable mercury by TCLP EPA Method 1311/6020 (1 sample),
* Hexavalent chromium by EPA Method 7196A (6 samples),

* Polynuclear Aromatic Hydrocarbons (PAHs) by EPA Method 8270D
SIM (20 samples),

* Polychlorinated biphenyls (PCBs) by EPA Method 8082A (4
samples),

* Volatile Organic Compounds (VOCs) by EPA 8260B (10 samples).
Groundwater samples as collected from the five monitoring wells, installed

and sampled in June 2015 and February 2016, were all analyzed for the
following parameters:

* Diesel- and Oil-range Total Petroleum Hydrocarbons (TPH) by
Northwest (NW) Method TPH-Dx,

* Gasoline-range TPH by NW Method TPH-Gx,

* Priority Pollutant 13 metals (total) by EPA Method 6020,

* Hexavalent chromium by EPA Method 7196A,
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* Polynuclear Aromatic Hydrocarbons (PAHs) by EPA Method 8270D
SIM,

* Volatile Organic Compounds (VOCs) by EPA 8260B.

Soil gas samples as collected from all four boring locations installed in March
2016 were analyzed by Eurofins Air Toxics, Inc. of Folsom, CA. All four soil
gas samples were analyzed for VOCs (full list) by Modified TO-15 and for
volatile petroleum hydrocarbon (VPH) fractions by Modified TO-15 APH (Air
Toxics VPH) methodology.

Analytical results of the 2015 and 2016 investigations are summarized on
Tables 1 through 4 (soil), Table 5 (groundwater), and Table 6 (soil gas). The
laboratory reports and chain-of-custody documentation for the 2015 and
2016 investigation activities are included in Appendices E,F, and G
respectively. For comparison purposes, results of the 2008 E & E
investigation have also been tabulated on Tables 1 through 5.

8.0 RESULTS AND DISCUSSION

8.1 Subsurface Conditions

Soil Types
Soils observed beneath the site during the 2015 and 2016 investigation were

predominantly silts, gravelly silts, and sands to the maximum depth explored
(40 feet bgs). Soils at those borings installed closer to the Columbia River
(southern Site area) were predominantly poorly graded sands with little to no
silt to the maximum depth explored (35 feet bgs).

Evidence of fill debris including asphalt fragments in a gravelly silt matrix
were observed near the northeastern corner of the property at the SB-012,
SB-020, SB-023, MW-1-37, MW-2-40 locations to depths ranging from 2.5
feet at SB-020, to between 8 and 10 feet bgs at the SB-012 and MW-1-37
locations, respectively. Other evidence of fill, including brick and glass
fragments were observed at these locations across similar depth intervals.
Brick fragments were also present in soils within the upper 5 to 10 feet bgs
at the SB-003A (northwestern Site area), SB-017 (northeastern Site area),
and borings SB-014, MW-3-35, and SB-026 and MW-4-34 (southeastern
Site area). Plastic fragments were identified at SB-023 at approximately 10
feet bgs. Wood fragments were identified at northeastern boring locations
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SB-021 (5 to 7 feet bgs, 11 feet bgs, and 18.6 to 19 feet bgs), SB-022 (to 8
feet bgs), and SB-023 (8 to 8.2 feet bgs).

Based on the preceding, it appears that the nature of the fill used at the site
included construction debris (brick and asphalt fragments) or miscellaneous
fill with a high silt fraction on the northern portion of the property, while fill at
the southern portion of the Site, especially below depths of 5 to 10 feet, may
have been predominantly a dredged sand fill material — with the distinction
between possible native and fill materials being difficult to ascertain.

Soil Field Screening

Field screening evidence of potential contamination was identified extending
from immediately below ground surface to a depth of 8 feet bgs at boring
SB-012, located at the northeastern corner of the Site. Specifically, soils
across this depth interval had a strong petroleum hydrocarbon odor with a
rainbow-colored sheen and black discoloration. Correlative with the strong
petroleum odor across this depth interval was a relatively high organic vapor
reading (171 parts per million) as measured in sample headspace with the
PID. This zone of impact correlates with an apparent zone of asphalt /
potential demolition debris incorporation into the fill at this area. Field
screening evidence of contamination did not extend below a depth of 8 feet
bgs at SB-012.

Field screening evidence of potential contamination was also identified at
the SB-022 boring location to a depth of 2.5 feet bgs, correlating with a zone
of gravely silt containing asphalt fragments throughout. Soils across this
depth interval exhibited a rainbow sheen, petroleum odor, and a moderate
PID reading (58 parts per million).

In addition to the preceding, deeper zones of potential soil contamination, as
evidenced by petroleum hydrocarbon odor and sheen were identified at
boring locations SB-013 and MW-4. Specifically, a zone of petroleum
hydrocarbon odor and a rainbow-colored sheen was identified below the
water table (25 to 29 feet bgs) at the MW-4 boring location, while a mild
petroleum hydrocarbon odor and light sheen was observed between 20 to 25
feet bgs (immediately above the water table) at the SB-013 boring location.
The screened interval for monitoring well MW-4-34 (24 to 34 feet bgs) was
constructed across the zone of apparent impact as observed at this location.

No other zones with significant field screening evidence of contamination
were observed during the investigation, with only minor indications of a very
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light sheen (via sheen test) noted at several depth intervals within the
following borings:

* SB-011 (9.5 feet bgs);

SB-013 (5 to 15 feet bgs);

e SB-014 (0 to 2 and 5 to 15 feet bgs);

*» SB-016 (5 to 6 feet bgs)

«  SB-017 (5 to 15 feet bgs);

* SB-020 (5to 7 and 15 to 15.7 feet bgs);
* SB-023 (0 to 1.2 feet bgs);

* SB-025 (0 to 14 feet bgs);

«  SB-027 (0 to 13.3 feet bgs);

* MW-4 (7 to 15 feet bgs);

MW-5 (5 to 8 feet bgs).

Groundwater

Groundwater was encountered at an approximate depth interval of between
20 to 25 feet bgs in soil borings installed at the Site. Measurements made in
completed monitoring June 2015 identified the depth to groundwater as
ranging from approximately 23 to 26 feet below ground surface at the Site,
with measurements made in February 2016 identifying groundwater levels
between 0.5 feet (MW-3-35) and 2.4 feet (MW-4-34) higher than as
measured in June. A summary of depth to groundwater and correlating
elevations (City of Vancouver datum), are included on Table 7.

As depicted on Figure 4a, interpretation of flow direction based on
groundwater level measurements collected on June 16, 2015 (dry season) is
suggestive of flow to the north, away from the Columbia River. This flow
regime is contrary to the basic conceptual model, with the Columbia River
being a regional groundwater discharge area.

As depicted on Figure 4b, interpretation of flow direction based on
groundwater measurements collected on February 9, 2016 (wet season)
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suggests the presence of a groundwater divide on the property, with
groundwater on the southern portion of the property flowing towards the
Columbia River and groundwater on the northern portion of the property
flowing away from the Columbia River.

With regard to flow direction, groundwater modeling work conducted on
behalf of the Port in vicinity of the Site by Parametrix has predicted
groundwater flow direction within the Troutdale and Unconsolidated
Sedimentary Aquifers (deeper water-bearing zones) in the area of the Site to
be from the south to the north, away from the Columbia River. Specifically,
the model shows groundwater beneath the Terminal 1 property being
recharged by the Columbia River, with flow to the north in response to large
volume pumping that occurs at City of Vancouver water stations 1, 3, and 4
and possibly closer supply wells. For instance, the pumping of a
groundwater supply well owned by The Columbian and located
approximately 900 feet northwest of the Site (heating and cooling) could
possibly have a localized influence on groundwater elevations. Information
available from Ecology indicates the Columbian well is screened from
between 74 and 130 feet bgs, with a yield of 1,250 gallons per minute
resulting in a drawdown of 9 feet.

Based on the preceding, it appears that groundwater elevations as
measured within shallow groundwater beneath the Site are likely influenced
by regional pumping stresses, with the magnitude of such an influence likely
fluctuating as a function of river stage in conjunction with fluctuations in
groundwater withdrawal rates.

8.2 Screening Levels

To provide a framework for evaluating the significance of findings, site data
were compared to various established risk-screening levels. The screening
levels are listed on Tables 1 through 4 (soil); Table 5 (groundwater); and
Table 6 (soil gas) for comparison purposes.

Exceeding one of the screening levels does not necessarily mean that
cleanup is required or necessary, but would suggest that additional
evaluation or investigation may be necessary to determine the need for
remedial action.

Model Toxics Control Act (MTCA)
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The results of soil and groundwater testing were compared to MTCA Method
A Cleanup Levels that have been established for both Unrestricted Land
Uses and Industrial Properties WAC 173-340-704 and WAC 173-340-900.
Specifically, the results of soil analytical testing were compared to Table
740-1 Method A Soil Cleanup Levels (Unrestricted) and Table 745-1 Method
A Soil Cleanup Levels (Industrial). MTCA Method A lookup tables provide
cleanup levels that are protective of human health for 25 to 30 of the most
common hazardous substances found in soil and groundwater. Soil results
were compared to both “unrestricted” and “industrial” cleanup levels as a
conservative measure and to provide context to the detected concentrations.
The results of groundwater analytical testing were compared to Table 720-1
Method A Cleanup Levels for Groundwater.

In addition to the proceeding, concentrations of volatile constituents in
groundwater were compared to MTCA Method B Groundwater Screening
Levels (2015 revision) as established by Ecology in draft guidance for
evaluation of the vapor intrusion to indoor air pathway (Ecology 2009).

Cleanup Levels and Risk Calculations (CLARC)

Where no Method A Cleanup Levels were available, analytical results were
compared to Ecology Cleanup Levels and Risk Calculations (Ecology 2014).
According to the Ecology website, CLARC is a web-based compendium of
technical information related to the calculation of cleanup levels under the
MTCA program. Ecology has compiled and calculated this technical
information to assist in the development of cleanup levels. The formula
values pre-calculated using MTCA Method B and provided in CLARC are not
cleanup values and are used for comparison purposes only.

For metals in soil, in addition to screening against MTCA Method A Cleanup
Levels for Unrestricted Land Use and Industrial Properties and CLARC
screening level values, concentrations were also compared to regional
background concentrations as established by Ecology (Ecology 1994).

Soil Gas Screening Levels

Soil gas analytical results were compared to soil gas screening levels as
established by Ecology using MTCA Method B calculations for both
carcinogenic and non-carcinogenic risks. The soil gas screening levels are
described in the draft Ecology document, Guidance for Evaluating Soil Vapor
Intrusion in Washington State: Investigation and Remedial Action (Ecology
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2009). The guidance provides screening levels for soil gas in soils
immediately beneath a building slab (shallow soil gas), as well as at depths
15 feet or greater (deep soil gas). The screening levels were established
such that concentrations at or below these levels in soil gas would not be
expected to result in an exceedence of the air cleanup level in an overlying
structure. Updated soil gas screening levels were developed by Ecology
subsequent to issuance of the draft guidance, with these screening levels
(dated April 2015), used herein.

8.3 Soil Testing Results

Soil samples, collected in 2015 and 2016 from near-surface and subsurface
soils from multiple depths at 25 boring locations at the site (SB-003A, SB-
006A, SB-011 to SB-028 and MW-1-37 to MW-5-35) were analyzed for one
or more of the following: gasoline- diesel- and oil-range petroleum
hydrocarbons, VOCs, PAHs, PCBs, and priority pollutant metals. Analytical
results for these soil tests are summarized on Tables 1 through 4, with select
results depicted on Figures 5 through 8. Laboratory reports and chain-of-
custody documentation for soil samples collected during the 2015 and 2016
site investigations are included as Appendix E. Results are described in the
following sections.

8.3.1 Diesel- and Oil-Range Total Petroleum Hydrocarbons

Diesel- or oil-range petroleum hydrocarbons were detected in 17 of the 31
soil samples tested in 2015, with detected concentrations present in shallow
soils (less than 4 feet bgs) at 8 of the 10 tested boring locations (Table 1 and
Figure 5). Of the detections, only one sample, collected from 1.5 to 3.5 feet
bgs at the SB-012 location, detected diesel-range (4,080 mg/kg) and oil-
range (4,190 mg/kg) petroleum hydrocarbons at concentrations higher than
the 2,000 mg/kg MTCA Method A Cleanup Level for both Unrestricted Land
Use and Industrial Properties.

The soil sample collected from a depth of 8 to 10 feet bgs at SB-012, which
is immediately below the zone of field screening evidence of contamination
(rainbow sheen, petroleum odor, asphalt fragments) at this location, did not
detect diesel- or oil-range petroleum hydrocarbons at concentrations higher
than laboratory method detection limits (MDLs).
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Diesel- and oil-range petroleum hydrocarbons were not detected in any
analyzed soil sample as part of the 2008 E & E investigation at
concentrations higher than MTCA Method A Cleanup Levels.

Diesel- and oil-range petroleum hydrocarbons were not selected for testing
during the 2016 subsurface investigation.

8.3.2 Gasoline-Range Total Petroleum Hydrocarbons

Gasoline-range petroleum hydrocarbons were detected in 1 of the 19 soil
samples tested in 2015, with the single detection occurring in the same
sample as described above with the highest diesel- and oil-range petroleum
hydrocarbon concentrations (1.5 to 3.5 feet bgs at boring SB-012). The
detected gasoline-range petroleum hydrocarbon concentration (3,020 mg/kg)
exceeds the 100 mg/kg MTCA Method A Cleanup Level for Unrestricted
Land Use or Industrial Properties. The chromatogram for the gasoline-range
detection was noted by the laboratory as not being typical of the fuel
standard used for quantitation, suggesting that the hydrocarbons present in
this range may be attributable to overlap with diesel, heavy weathering,
and/or be related to a source other than gasoline fuel.

As with the diesel- and oil-range petroleum hydrocarbons described above,
the soil sample collected from a depth of 8 to 10 feet bgs at SB-012 (below
the zone of field screening evidence of contamination) did not detect
gasoline-range petroleum hydrocarbons at concentrations higher than
laboratory MDLs (Table 1, Figure 6), suggesting the chemical contamination
correlates well with the field screening evidence of impact.

Gasoline-range petroleum hydrocarbons were not detected in any analyzed
soil sample as part of the 2008 E & E investigation (Table 1).

Gasoline-range petroleum hydrocarbons were not selected for testing during
the 2016 subsurface investigation.

8.3.3 Polychlorinated biphenyls (PCBs)

As summarized on Table 1, PCBs were analyzed in the four soil samples
with the highest detected oil-range petroleum hydrocarbon concentrations as
detected during the 2015 investigation. Of the four analyzed samples PCBs
were detected in only one sample, with a trace concentration (0.0149 mg/kg
Aroclor 1260) detected in the soil sample collected from 1 to 2.5 feet bgs at
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the SB-014 soil boring location. The detected total PCB concentration in this
sample (0.0149 mg/kg) is well below the 10 mg/kg MTCA Method A Cleanup
Level for Unrestricted Land Use.

PCBs were not detected in any analyzed soil sample as part of the 2008 E &
E investigation (Table 1).

PCBs were not selected for analytical testing during the 2016 HAI
subsurface investigation.

8.3.4 Volatile Organic Compounds (VOCs)

As summarized on Table 4, VOCs were analyzed in all 10 near-surface
(upper 4 feet bgs) soil samples as collected at 10 of the 11 soil borings
installed during the 2015 investigation (all but the SB-003A location). VOCs
were detected in only one of the 10 soil samples. Specifically, VOC
detections were limited to the shallow soil sample as collected from 1.5 to
3.5 feet bgs at boring SB-012, with only naphthalene at this location being
detected at a concentration (200 mg/kg) higher than the 5 mg/kg MTCA
Method A Cleanup Level for Unrestricted Land Use and Industrial Properties.
Naphthalene, is also reported as a PAH, results of which are described in
Section 8.3.5.

The single detected naphthalene concentration as described above was co-
located with soil at the only area of the property where gasoline-, diesel-, and
oil-range concentrations were similarly detected in excess of MTCA Method
A Cleanup Level for both Unrestricted Land Use and for Industrial Properties
(Figure 5).

VOCs were not detected in any analyzed soil sample as part of the 2008 E &
E investigation at concentrations higher than MTCA Method A Cleanup
Levels.

VOCs were not selected for analytical testing during the 2016 HAI
subsurface investigation.

8.3.5 Polynuclear Aromatic Hydrocarbons

One or more PAH compound was detected in 41 of the 57 soil samples
analyzed as part of the 2015 and 2016 investigations (Table 2). Of the 41
samples with detected PAH concentrations, seventeen samples (from boring
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locations SB-011, SB-012, SB-014, SB-015, SB-017 through SB-023, and
MW-1-37) detected carcinogenic PAH concentrations that were higher than
0.1 MTCA Method A Toxicity Equivalence Factor (TEF) Cleanup Level for
Unrestricted Land Use. Naphthalene is not included in the PAH TEF
calculations as naphthalene is not considered a carcinogenic PAH. Of these
seventeen samples, two (1.5 to 3.5 feet bgs at SB-012 and 1 to 2.5 feet bgs
at SB-020) had a TEF concentration (3.43 mg/kg and 19.82 mg/kg,
respectively) higher than the 2 mg/kg TEF MTCA Method A Cleanup Level
for Industrial Properties.

The SB-012 soil sample is the same sample with exceedances in the
gasoline-, diesel-, and oil-range petroleum hydrocarbons and is
representative of soils with a rainbow color sheen, discoloration, odor, and
asphalt incorporation into the fill at the northeastern portion of the Site.
Similarly, the SB-020 soil sample (1 to 2.5 feet bgs) was noted to have
asphalt fragments incorporated throughout the upper 2.5 feet bgs at this
location.

As depicted on Figure 7, areas of the Site with MTCA exceedances for PAHs
in soil appear sporadically detected across the eastern portion of the Site,
with a majority of the exceedances occurring within the gravel silt fill as
present near the northeastern portion of the Site, with these exceedences
generally limited to the upper 8 to 10 feet bgs.

8.3.6 Priority Pollutant Metals

As summarized on Table 3, one or more priority pollutant metal was
detected above state-wide default naturally-occurring background
concentrations in soil samples collected from 21 of the 25 soil boring
locations sampled as part of the 2015 and 2016 investigations. Of these,
only lead (eight boring locations) and mercury (one boring location) were
detected at concentrations higher than MTCA Method A Cleanup Level for
Unrestricted Land Use. These two metals are discussed below in the
following sub-sections, as is chromium - which underwent speciated testing
(trivalent and hexavalent) as part of the 2015 investigation.

In addition to the elevated lead and mercury mentioned above, elevated
arsenic and cadmium concentrations were detected by E & E in a soil
sample collected from 26 to 28 feet bgs at their SB-004 boring location. HAI
installed a boring (MW-5-34) immediately adjacent to boring SB-004 as part
of the 2015 investigation. It is noted that a soil sample collected by HAI
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across the 26 to 28 foot bgs depth interval from the MW-5-34 boring in 2015
did not detect elevated arsenic or cadmium concentrations, suggesting that
heterogeneities in the fill may play a significant role in metals distribution.

Lead

With regard to lead (Figure 8), soil concentrations higher than the 250 mg/kg
MTCA Method A Cleanup Level for Unrestricted Land Use were detected at
the following soil boring locations during the 2015 and 2016 investigations.

SB-014 (821 mg/kg at 1 to 2.5 feet bgs);

* MW-1-37 (772 mg/kg at 5 to 7 feet bgs);

*  MW-2-40 (545 mg/kg at 0.2 to 1.2 feet bgs);
* SB-015 (287 mg/kg at 0.5 to 2.5 feet bgs);

* SB-018 (467 mg/kg at 6 to 8 feet bgs);

* SB-022 (308 mg/kg at 2 to 3.5 feet bgs);

* SB-026 (980 mg/kg at 6 to 7.5 feet bgs);

* SB-028 (471 mg/kg at 10 to 11 feet bgs).

As summarized on Table 3, follow-up testing of these samples for
leachability did not find that any of these samples produced leachate at a
concentration greater than the Resource Conservation and Recovery Act
(RCRA) Toxicity Characteristic (TC) threshold value and as such it does not
appear likely that these soils would be designated as hazardous waste for
lead leachability if excavated and requiring disposal.

None of the analyzed samples collected during the 2015 and 2016
investigations detected lead concentrations higher than the 1,000 mg/kg
MTCA Method A Cleanup Values for Industrial Properties, although two
samples collected as part of the 2008 E & E investigation did exceed these
levels (Table 3, Figure 8).

As with PAHs described in Section 7.3.5 above, it appears that areas with
total lead concentrations greater than MTCA Method A Cleanup Values are
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limited to the eastern portion of the Site, and are only sporadically present,
either laterally or vertically (Figure 8).

Mercury

With regard to mercury (Table 3), soil concentrations higher than the 2
mg/kg MTCA Method A Cleanup Level for Unrestricted Land Use and for
Industrial Properties was detected at a single location (3.61 mg/kg from 1 to
2.5 feet bgs at boring SB-014). The sample with the elevated mercury
concentration similarly had elevated lead presence as described above.
Similar to the findings with lead, follow-up testing of this sample for
leachability did not detect concentrations greater than the RCRA TC
threshold value for mercury and as such it does not appear likely that these
soils would be designated as hazardous waste for mercury leachability if
excavated and requiring disposal.

Chromium

Total chromium was analyzed in near-surface soils at all 11 boring locations
during the 2015 investigation as well as in select deeper soil samples. All
detected total chromium concentrations were below the 42 mg/kg state-wide
default naturally-occurring background concentration for this metal (Table 3).
Total chromium was not detected at any soil sample location at
concentrations higher than the 2,000 mg/kg MTCA Method A Cleanup Value
for the trivalent species of chromium. With the exception of total chromium
concentrations at soil borings SB-011 (20.1 mg/kg) and SB-003A (21 mg/kg),
all other detected total chromium concentrations were below the 19 mg/kg
hexavalent chromium MTCA Method A Cleanup Value for Unrestricted Land
Use.

In order to fully evaluate potential risks posed by chromium, selected soll
samples were analyzed for hexavalent chromium species in order to allow a
direct comparison with the corollary MTCA cleanup level. Specifically,
hexavalent chromium was analyzed in soil samples collected from soil boring
locations SB-012 (1.45 U mg/kg), SB-014 (1.18 U mg/kg), SB-003A (2.02 J
mg/kg), MW-2-40 (1.42 J mg/kg), MW-3-35 (1.19 U mg/kg), and MW-5-34
(2.18 J mg/kg) with all detected concentrations well below the 19 mg/kg
MTCA Method A Cleanup Values for Unrestricted Land Use for hexavalent
chromium (Table 3). Estimated concentrations are lab-qualified using a “J”
flag as shown above at soil boring locations SB-003A, MW-2-40, and MW-5-
34. At these locations concentrations were detected below the method
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reporting limit but above the method detection limit, thereby making the
concentrations estimated values.

8.4 Groundwater Testing Results

During both the 2015 and 2016 monitoring events, groundwater samples,
collected from uppermost groundwater as encountered at all five newly
installed monitoring wells (MW-1 through MW-5) were analyzed for gasoline,
diesel-, and oil-range total petroleum hydrocarbons, Priority Pollutant metals,
PAHs and VOCs. Analytical results for these groundwater tests are
summarized on Table 5, with select results depicted on Figures 9 through
13. Laboratory reports and chain-of-custody documentation for groundwater
samples collected during the 2015 and 2016 investigations are included as
Appendix F. Results are described in the following sections.

8.4.1 Diesel- and Oil-Range Total Petroleum Hydrocarbons

As summarized on Table 5 and Figure 9, during the 2015 investigation
diesel-range petroleum hydrocarbons were detected in groundwater at three
of the five monitoring well locations as follows: 140 micrograms per liter
(ug/L) at MW-2-40; 795 pg/L at MW-3-35; and 120 pg/L at MW-4-34. Of the
detections, only the sample collected from the MW-3-35 well location
(southeastern portion of the Site) detected a diesel-range petroleum
hydrocarbon concentration higher than the 500 ug/L MTCA Method A
Cleanup Level for Groundwater. No field screening evidence of potential
contamination was observed in soils at the MW-3-35 boring location.
Further, the laboratory noted that the chromatographic pattern for the diesel-
range hydrocarbons did not resemble the diesel fuel standard used for
quantitation.

During the 2016 investigation diesel-range petroleum hydrocarbons were
detected in groundwater only at the MW-3-35 well location, with the detected
concentration (858 ug/L) being similar to that as detected at this location in
June 2015.

Oil-range petroleum hydrocarbons were not detected above laboratory MDLs
in groundwater samples collected from any of the five monitoring well
locations during the 2015 and 2016 investigations (Figure 9).
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8.4.2 Gasoline-Range Total Petroleum Hydrocarbons

As summarized on Table 5 and Figure 9, during the 2015 and 2016
investigations gasoline-range petroleum hydrocarbons were detected in
groundwater only at the MW-3-35 well location with concentrations of 1,360
pg/L (June 2015) and 1,340 pg/L (February 2016).

The detected gasoline-range petroleum hydrocarbon concentrations exceed
the 1,000 pg/L MTCA Method A Cleanup Level for Groundwater and
correlates with the location of the diesel-range exceedence as described
above in Section 8.4.1. The laboratory noted that the chromatographic
pattern for the gasoline-range hydrocarbons did not resemble the gasoline
fuel standard used for quantitation, suggesting a source of contamination
other than relatively fresh gasoline or diesel fuel.

8.4.3 Volatile Organic Compounds

One or more VOC constituents were detected in groundwater samples
collected only from the MW-2-40 and the MW-3-35 well locations during the
2015 and 2016 investigations.

Trace levels of acetone were detected at the MW-2-40 well location during
both the 2015 and 2016 investigations at concentrations of 21 pg/L and 48.8
pg/L, respectively. In addition, a trace (estimated concentration) of
chloroform was detected at well MW-2-40 during the 2015 investigation (0.88
pg/L). Neither chloroform nor acetone were detected at concentrations
higher than MTCA Method A Cleanup Values.

With regard to the MW-3-35 well location, naphthalene was detected during
the 2015 and 2016 investigations at concentrations of 227 pg/L and 385
pg/L, respectively. The naphthalene concentrations are higher than the 160
pg/L MTCA Method A Cleanup Value (Table 5 and Figure 10) and also
higher than the 8.93 pg/L MTCA Method B Screening Level for Vapor
Intrusion into indoor air. The detection at a concentration higher than the
indoor air screening level suggests the need for further evaluation of the
vapor intrusion pathway — completed as part of the 2016 investigation (see
Section 8.5, Soil Gas Test Results).

The elevated naphthalene detection correlates with the location of the
elevated gasoline- and diesel-range petroleum hydrocarbon detections as
described in Sections 8.41 and 8.42 above.
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No other VOCs were detected above laboratory MDLs in groundwater
samples collected from any of the five well locations.

8.4.4 Polynuclear Aromatic Hydrocarbons

Sample results for the June 2015 sampling event detected low levels of one
or more PAH compounds in groundwater samples collected from all five
monitoring wells (Table 5). The highest PAH concentrations were detected
at the MW-3-35 location, as would be anticipated based on the total
petroleum hydrocarbon and naphthalene results as described above.
Regardless, and as summarized on Table 5 and depicted on Figure 11, total
TEF PAH results did not exceed MTCA Method A Cleanup Values for
Groundwater in the sample collected from MW-3-35 or any of the other
monitoring well locations.

With the exception of MW-1-37, low levels of one or more PAH compounds
were detected in groundwater samples collected from all five monitoring
wells during the February 2016 sampling event (Table 5). Similar to the
2015 groundwater results, the highest PAH concentrations were detected at
the MW-3-35 location. As with the 2015 results, the 2016 TEF PAH results
did not exceed MTCA Method A Cleanup Values for Groundwater at any well
location.

8.4.5 Priority Pollutant Metals

2015 Groundwater Sample Results

Of the list of priority pollutant metals during the 2015 investigation, only
arsenic (3 locations), lead (1 location), and chromium (1 location) were
detected at concentrations higher than MTCA Method A Cleanup Levels, as
summarized on Table 5 and described below.

As depicted on Figure 12, total arsenic was detected above the 5 pg/L
MTCA Method A Cleanup Value at well locations MW-2-40 (14 pg/L), MW-4-
34 (5.38 pg/L), and MW-5-34 (5.5 ug/L). Dissolved arsenic testing at these
well locations did not detect arsenic concentrations higher than the MTCA
Method A Cleanup Value, suggesting that the elevated total arsenic
concentrations may be attributable to suspended solids incorporated into the
sample container as a function of sampling-induced turbidity resulting from
the low yield and limited water column at these locations at the time of
sample collection.
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Total lead was detected at a concentration of 34.4 ug/L at the MW-2-40 well
location, above the 15 pug/L MTCA Method A Cleanup Value (Table 5, Figure
12). Total lead was not detected at any other location at a concentration
higher than the referenced MTCA level. Dissolved lead testing at the MW-2-
40 well location did not detect a concentration above the laboratory MDL
suggesting that the elevated total concentration may be attributable to
suspended solids incorporated into the sample container as a function of
sampling-induced turbidity as described above.

Total chromium was detected at a concentration of 319 ug/L at the MW-2-40
well location during the 2015 investigation (Table 5, Figure 13). The
detected total chromium concentration at the MW-2-40 well location was the
only of the five well locations where the 50 ug/L MTCA Method A Cleanup
Values for total chromium was exceeded (Figure 13). Dissolved chromium
testing at the MW-2-40 well location did not detect chromium above
laboratory MDLs, suggesting that the elevated detection was a function of
sampling induced turbidity at this low yield location.

Hexavalent chromium was detected at a concentration of 7 ug/L in the
unfiltered groundwater sample collected from the MW-2-40 well location.
There is no MTCA Method A Cleanup Value established for hexavalent
chromium in groundwater, but the detected concentration was well below the
48 pg/L MTCA Method B Cleanup Value for Groundwater (Unrestricted Land
Use). As described above, chromium (of any speciation) was not detected in
the dissolved groundwater sample collected from the MW-2-40 well location.
Further, hexavalent chromium was not detected in groundwater samples
collected from any other well location.

2016 Groundwater Sample Results

With regard to the 2016 investigation analytical testing results, of the list of
priority pollutant metals, only arsenic (3 locations) was detected at
concentrations higher than MTCA Method A Cleanup Levels at any well
location, as summarized on Table 5 and described below.

As depicted on Figure 12, total arsenic was detected above the 5 pg/L
MTCA Method A Cleanup Value at well locations MW-3-35 (6.56 pg/L), MW-
4-34 (10.8 pg/L), and MW-5-34 (6.14 ug/L). Results of dissolved arsenic
testing detected similar concentrations as the testing for total arsenic, with
arsenic concentrations at MW-4-34 and MW-5-34 remaining at levels higher
than the MTCA Method A Cleanup Value.
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Based on the 2015 and 2016 testing, it appears that although some of the
arsenic detected in groundwater may be attributable to suspended solids,
arsenic is also present in the dissolved phase near the southeastern portion
of the Site (MW-3-35 and MW-4-35) at concentrations greater than MTCA
Cleanup Levels.

8.5 Soil Gas Testing Results

Two deep soil gas samples (SG-1 and SG-2, both from 18.5 to 19 feet bgs)
were collected at the southeastern portion of the Site during the 2016 follow-
up investigation in order to evaluate the potential for uppermost groundwater
in the MW-3-35 area to be a vapor intrusion concern with regard to indoor
air. As summarized on Table 6 and depicted on Figure 14, no VOCs or
volatile petroleum hydrocarbons (VPH) fractions were detected at either
location at concentrations above Ecology Method B Screening Level Values
for evaluation of potential indoor air concerns.

Additionally, two shallow soil gas samples (SG-3 and SG-4) were collected
at the northeastern portion of the property, co-located in the area where the
greatest petroleum hydrocarbon impacts to soil were detected (e.g.,
proximate to the SB-012 location). Of these two soil gas samples, one (SG-
3) was collected across a depth interval of 5.5 to 6 feet bgs, and the other
(SG-4), was collected across a depth interval of 2.5 to 3 feet bgs. These soill
gas samples were collected within or above zones of soil contamination,
based on available site data and field screening of soil conditions at adjacent
boring locations.

With regard to shallow soil gas sample SG-3, benzene (12 ug/m®) and
naphthalene (27 pg/m3) were detected at concentrations higher than the
Ecology Soil Gas Screening Level Value for Vapor Intrusion (established at
11 pug/m*and 2 pug/m?, respectively). TPH fraction testing of shallow soil gas
sample SG-3 also detected aliphatic hydrocarbons (>C8-C12) at 39,000
ug/m®, exceeding the 4,700 pg/m®Vapor Intrusion screening level.

Shallow soil gas sample SG-4, located approximately 70 feet west-
southwest of SG-3, detected 1,3-Butadiene (6.9 pg/m®) above the Ecology
Soil Gas Screening Level for Vapor Intrusion (3 pug/m®). Additionally, and
similar to the SG-3 location, TPH fraction testing detected aliphatic
hydrocarbons (>C8-C12) at 22,200 ug/m?®, exceeding the 4,700 ug/m* Vapor
Intrusion screening level.
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Analytical results for soil gas tests are summarized on Table 6, with all
results greater than Ecology Screening Levels for vapor intrusion to indoor
air, being depicted on Figure 14.

8.6 Discussion of Findings

As documented during the 2015 and 2016 investigations and described
herein, the presence of petroleum and metals-related impacts to soil
appears limited to the eastern portion of the Site. Due to differences in type
and distribution of contaminants in soil, the eastern portion of the Site can be
further subdivided into the Northeastern Site Area and the Southeastern Site
Area for discussion purposes.

8.6.1 Soil - Northeastern Site Area

Petroleum impacts to soil at the northeastern portion of the Site were found
primarily within the upper gravelly silt (fill), which generally thickens to the
east. Of the petroleum constituents, PAHs (as carcinogenic TEF values)
were found to have the greatest lateral and vertical presence in soil at
concentrations greater than MTCA Method A Cleanup Levels.

In general, the petroleum-related contamination appears sporadically
present throughout the fill material at the northeastern portion of the Site,
with contaminant concentrations greater than MTCA Method A Cleanup
Levels for Unrestricted Use extending to approximately 4 to 5 feet bgs within
the western portion of this area, and to a depth of between 9 and 10 feet
across the eastern portion of this area (Figure 15).

With exception of near-surface soils at two locations (SB-012 and SB-020),
contaminant concentrations were generally less than MTCA Method A
Cleanup Levels as established for Industrial Land Use. With regard to SB-
012, multiple contaminants (gasoline-, diesel-, oil-range TPH, naphthalene,
and carcinogenic PAH TEF values) were detected in soil at this location at
concentrations greater than industrial-based MTCA levels, while at SB-020
only PAH TEF values were detected at concentrations greater industrial-
based MTCA levels.

Those zones of contamination with concentrations greater than MTCA
Method A Cleanup Levels for Industrial Properties (as described above)
were discernable from soils with lesser levels of contamination based on
significant field screening evidence of contamination (rainbow sheen,
discoloration, petroleum odor) or significant incorporation of asphaltic
fragments. This field screening evidence of contamination was found to
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extend to a depth of approximately 8 feet bgs at boring SB-012 and to a
depth of 2.5 feet bgs at boring SB-020. Similar field screening evidence of
contamination (rainbow sheen, petroleum odor) was identified in the upper
2.5 feet bgs at SB-022, located midway between SB-012 and SB-020,
although contaminant levels at this location (tested for PAHs and lead only)
did not exceed industrial-based MTCA levels.

Lead concentrations at several locations within the northeastern portion of
the Site were greater than MTCA Method A Cleanup Levels for Unrestricted
Use, with these detections being sporadic in the fill. With exception of SB-
010 from the 2008 E & E investigation, lead concentrations were less than
industrial-based MTCA levels and were co-located with PAH-contaminated
soils as described above. The single exception to the preceding as related
to the northeastern portion of the Site was the presence of lead in a sample
from 13 to 15 feet bgs at the SB-010 location, where this metal was detected
at a concentration (1,180 mg/kg) slightly greater than the industrial-based
MTCA level (1,000 mg/kg) and not otherwise co-located with petroleum-
contaminated soil.

Figure 15 depicts an estimation of those portions of the Site where soil
contamination within the fill occurs at concentrations greater than MTCA
Method A Cleanup Levels for Unrestricted Property Use. Figure 16 depicts
an estimation of those portions of the Site where soil contamination within
the fill occurs at concentrations greater than MTCA Method A Cleanup
Levels for Industrial Property Use. As depicted on Figure 15, and assuming
contaminant concentrations greater than MTCA Levels (Unrestricted Use)
extend to an average depth of 5 feet at the western portion of the area and
to an average depth of 10 feet bgs at the eastern portion of the area (where
the gravelly silt fill thickens), then it is estimated that there are approximately
8,900 in-place cubic yards of contaminated soils (above MTCA Unrestricted
Land Use Levels) at the northeastern portion of the Site.

With regard to those soils present at concentrations greater than MTCA
Method A Cleanup Levels for Industrial Land Use, and as depicted on Figure
16, it is estimated that there are approximately 1,700 in-place cubic yards of
soil that meet this criteria. The preceding assumes this higher level of
contamination extends to approximately 4 feet bgs near the SB-020 and SB-
022 boring areas, and to a depth of approximately 8 feet bgs at the extreme
northeast corner of the Site (see Figure 16).

Contaminated soils at the northeastern portion of the Site are presently
capped with asphalt paving and used as a parking lot, preventing dermal
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contact and therefore do not present a current direct contact human health
risk. The shallow nature of the petroleum impacts (shallower than 8 to 10
feet bgs) precludes contact with groundwater, which was not encountered at
depths shallower than 20 feet bgs at any location. Vapor intrusion potential
with regard to contaminated soils at this portion of the property (of concern
only if occupied structures are built in this area) is discussed below in
Section 8.6.5.

8.6.2 Soil — Southeastern Site Area

Similar to the northeastern area described above, PAH and lead
contamination (and mercury in a single case) was identified in soil at this
portion of the Site. However, unlike the northeastern area, soils with
contaminant concentrations greater than MTCA Method A Cleanup Values
for Unrestricted Use are more limited in extent. Specifically, soils with PAH
or lead concentrations greater than MTCA Method A Cleanup Levels for
Unrestricted Land Use were identified at the SB-006A, SB-014,SB-026, and
SB-028 boring locations. The vertical limits of lead or PAHs at
concentrations greater than MTCA Method A Cleanup Levels for
Unrestricted Land Use appear to be limited to within the 5 to 10 foot depth
interval everywhere with exception to SB-014, where the impacts appear
limited to the upper 3 feet bgs. The single mercury MTCA exceedence
(greater than Industrial Land Use levels) was co-located with the lead and
PAH contamination detected in near-surface soils at the SB-014 location.

Figure 15 depicts the estimated extend and volume of soils in the
southeastern portion of the Site with contaminant concentrations greater
than MTCA Method A Cleanup Levels. As indicated on this Figure,
approximately 1,800 cubic yards of soils at this portion of the Site are
estimated as having contaminant levels above MTCA Method A Cleanup
Levels for Unrestricted Land Use.

With regard to the extent and volume of soils exceeding MTCA Method A
Cleanup Levels for Industrial Land Use, it is estimated that approximately
500 cubic yards are present, coinciding with the upper 4 feet bgs
surrounding the SB-014 location and the 5 to 10 foot depth interval
surrounding the SB-006A boring location (See Figure 16).

Contaminated soils at the southeastern portion of the Site are presently
capped with asphalt paving and used as a parking lot, preventing dermal
contact and therefore do not present a current direct contact human health
risk. The shallow nature of the petroleum impacts (shallower than 8 to 10
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feet bgs) precludes contact with groundwater, which was not encountered at
depths shallower than 20 feet bgs at any location. Vapor intrusion with
regard to soils at this portion of the site is not of concern, as the impacts are
low-level / not volatile. Vapor intrusion potential with regard to groundwater
beneath this portion of the Site is discussed below in Section 8.6.5.

8.6.3 Soil — Other Site Areas

MTCA Method A Cleanup Levels for Industrial Properties were exceeded in
soil samples collected from 26 to 28 feet bgs at SB-004 (arsenic and
cadmium), and from 21 to 23 feet bgs at SB-007 (cadmium), both collected
from the western portion of the property (Figure 16). The isolated nature
and great depth of these soils (greater than 20 feet bgs) are not suggestive
of a concern about potential future exposure and do not appear to pose an
unacceptable human health risk. No other constituents, except as described
in Sections 8.6.1 (Northeastern Site Area) and 8.6.2 (Southeastern Site
Area), have been detected in soil samples anywhere on site at
concentrations greater than MTCA Method A Cleanup Levels for
Unrestricted or Industrial Land Use.

8.6.4 Groundwater

With regard to groundwater quality, concentrations of petroleum-related
contaminants at concentrations greater than MTCA Method A Cleanup
Levels (TPH and naphthalene) were limited to a single well (MW-3-35)
located near the southeastern portion of the Site. Additionally, the
naphthalene concentration detected in groundwater at the MW-3-35 location
was higher than the MTCA Method B Screening Level for Vapor Intrusion
into indoor air. No other VOCs were detected in groundwater that exceeded
the MTCA Method B Screening Level for Vapor Intrusion into indoor air. The
source for the groundwater contamination at well MW-3-35 is not known, but
it appears limited in overall magnitude and extent. Vapor Intrusion potential
with respect to groundwater was assessed as part of the 2016 investigation
(Section 8.6.5).

Total arsenic, chromium, and lead were detected above the MTCA Method
A Cleanup Level for Groundwater at the MW-2-40 well location during the
2015 investigation, while total arsenic was detected at concentrations
slightly above the MTCA Method A Cleanup Level at the MW-4-34 and MW-
5-34 well locations. Hexavalent chromium was detected at concentrations
well below applicable screening levels. Dissolved concentrations for all
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metals at all locations were below MTCA Method A Cleanup Level for
Groundwater during the 2015 event, suggesting the elevated detections at
MW-2-40 were a function of sample turbidity .

In 2016, both total and dissolved arsenic concentrations at the MW-4-34 and
MW-5-35 well locations were higher than the MTCA Method A Cleanup
Level, with no other metals concentrations at any other locations exceeding
MTCA Cleanup Levels.

Groundwater with elevated metals concentrations appears isolated to
several well locations, with seasonal variability and sample turbidity likely
being a factor. The elevated arsenic concentrations detected at MW-4-34
and MW-5-35 during the 2016 event may be related to routine sample
variability in conjunction with the heterogeneous nature of the metals content
within fill soils at the Site.

8.6.5 Soil Gas — Vapor Intrusion Assessment

Laboratory testing of shallow soil gas samples collected from the
northeastern portion of the Site at sampling locations SG-3 and SG-4
detected TPH, benzene, naphthalene, and 1,3-butadiene at concentrations
greater than Ecology Soil Gas Screening Levels established for Vapor
Intrusion into Indoor Air. Soil gas samples SG-3 and SG-4 were collected
proximate to those soils with the greatest volatile constituent levels (e.g.,
gasoline-related TPH at SB-012) and where the most significant field
screening evidence of soil contamination was observed (e.g., odor, sheen,
elevated organic vapor headspace). Because there are currently no
structures at this portion of the Site, the elevated TPH and volatile
constituents in soil gas in this area do not represent a current unacceptable
risk to indoor air.

Laboratory testing of deep soil gas samples collected from the southeastern
portion of the Site at sampling locations SG-1 and SG-2 did not detect
concentrations of TPH or volatile constituents at concentrations greater than
Soil Gas Screening Levels established for Vapor Intrusion into Indoor Air.
These samples were collected from that portion of the Site where
concentrations of naphthalene in groundwater (well MW-3-35) suggested the
potential for the vapor intrusion to indoor air pathway to be of significance.
The soil gas sampling as completed at this portion of the Site did not find
that volatile constituents in groundwater present a significant risk of vapor
intrusion to indoor air. As such, mitigation measures or additional evaluation
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of vapor intrusion potential at the southeastern portion of the Site do not
appear necessary.

8.7 Recommendations

1. Because concentrations of contaminants as detected in shallow soil near
the northeastern and southeastern portions of Site exceed MTCA Method
A Cleanup Levels for Unrestricted or Industrial Use, and with exception of
those soils with contaminant levels contributing to a potential future vapor
intrusion risk (Recommendation 2 below), these soils should either 1)
remain capped to prevent future direct contact exposure, 2) be excavated
to target levels and transported off-site for proper disposal either prior to,
or as a component of, future Site development, or 3) be managed in
accordance with appropriate protocols if exposed and removed as part of
future site development, with undisturbed contaminated soils to remain
capped under new structures or pavement.

2. Actions to address vapor intrusion potential resulting from those soils at
the northeastern portion of the Site with the greatest volatile contaminant
levels are recommended prior to future redevelopment involving
construction of occupied structures in this area. Such actions could
include removal of those contaminated soils that are contributing to the
vapor intrusion potential (expected to correlate with the SB-012, SB-020,
and SB-022 locations) and/or incorporation of engineering controls (e.g.,
vapor barrier) into future construction at the northeastern portion of the
Site as needed to ensure mitigation of potential future indoor air inhalation

risks.
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10.0 LIMITATIONS AND SIGNATURES

The information presented in this report was collected, analyzed, and
interpreted following the standards of care, skill, and diligence ordinarily
provided by a professional in the performance of similar services as of the
time the services were performed. This report and the conclusions and/or
recommendations contained in it are based solely upon research and/or
observations, and physical sampling and analytical activities that were
conducted.

The information presented in this report is based only upon activities
witnessed by HAI or its contractors, and/or upon information provided to HAI
by the Client and/or its contractors. The analytical data presented in this
report document only the concentrations of the target analytes in the
particular sample, and not the property as a whole.

Unless otherwise specified in writing, this report has been prepared solely for
the use by the Client and for use only in connection with the evaluation of the
subject property. Any other use by the Client or any use by any other person
shall be at the user’s sole risk, and HAI shall have neither liability nor
responsibility with respect to such use,

Hahn and Associates, Inc.

Prepared by: Reviewed by:

Poon ttho Qé() A K /5 - Z/L
Ben Uhl, L.G. Rob Ede, L.G.

Field Manager Principal

Bate S~/ F=/L

Exp-1/23/i7

BENJAMIN A UHL
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11.0 GLOSSARY OF ABBREVIATIONS

bgs
DO
E&E
eV
Ecology
EPA
HAI

ID
IDW
mg/kg
MDLs
MTCA
NGVD
NW
oD
ORP
PAHs
PCBs
PID
port
PVC
ppm
RCRA
TCLP
TEF
TPH
Ho/L
pg/m®
VOCs

Subsurface Investigation Report

below ground surface

dissolved oxygen

Ecology and Environment, Inc.

electron Volt

Washington State Department of Ecology
U.S. Environmental Protection Agency
Hahn and Associates, Inc.

inside diameter

investigative derived waste

milligrams per kilogram

Method Detection Limits

Model Toxics Control Act

National Geodetic Vertical Datum
Northwest Method

outer diameter

oxidation reduction potential

polynuclear aromatic hydrocarbons
polychlorinated biphenyls

photoionization detector

Port of Vancouver, USA

polyvinyl chloride

parts per million

Resource Conservation and Recovery Act
Toxicity Characteristic Leaching Procedure
Toxicity Equivalence Factor

total petroleum hydrocarbons
micrograms per liter

micrograms per cubic meter

volatile organic compounds

Port of Vancouver, USA - Terminal 1 Property

T1 Subsurface Investigation 160518.docx
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Table 6 - Summary of Soil Gas Testing Results: Volatile Organic Compounds (VOCs)

Port of Vancouver, USA
Terminal 1 Property
Vancouver, WA

Boring Location =>| SG-1 5G-2 Boring Location =>, $G-3 5G4
Sample Date =>| 3-Mar-16 3-Mar-16 Sample Date =>| 3-Mar-16 3-Mar-16
Sample Depth (feetbgs) =>  18.5-19.0 18.5-19.0 Sample Depth (feet bgs) =>| 55-6.0 25-3.0
Sample Number =>{ 8832-160303-SG-1 | 8832-160303-SG-2 Sample Number =>{ 8832-160303-SG-3 | 8832-160303-SG-4
Deep Soil Gas Screening Level (ug/m®) ' Analytical Testing Results (ug/m’) Sub-Slab Soil Gas Screening Level (ug/m®) * Analytical Testing Results (ug/m®)
[Volatile Organic (VOCs) by EPA Method TO-15 |Volatile Organic (VOCs) by EPA Method TO-15
1,1-Dichloroethane 156 069U 090U 1,1-Dichloroethane 52 23U 21U
1,1-Dichloroethene 9,143 067U 088U 1,1-Dichloroethene 3,048 22U 21U
1,1,1-Trichloroethane 228,571 16 12U 1,1,1-Trichloroethane 76,190 31U 28U
1,1,2-Trichloroethane 9 093U 12U 1,1,2-Trichloroethane 3 31U 28U
1,1.2,2-Tetrachloroethane 4 12U 15U 1,1,2,2-Tetrachloroethane 1 39U 36U
1,2-Dibromoethane (EDB) NE 13U 17U 1,2-Dibromoethane (EDB) NE 43U 40U
1,2-Dichlorobenzene 9,143 10U 13U 1,2-Dichlorobenzene 3,048 79 31U
1,2-Dichloroethane 10 069U 090U 1,2-Dichloroethane 3 23U 21U
1,2-Dichloropropane 25 078U 10U 1,2-Dichloropropane 8 26U 24U
1,24-Trichlorobenzene 91 63U 83U 1,2,4-Trichlorobenzene 30 21U 19U
1,2,4-Trimethylbenzene 320 084U 11U 1,2,4-Trimethylbenzene 107 28 10
1,3-Butadiene 8 23 72 1,3-Butadiene 3 12U 69
1,3-Dichlorobenzene NE 10U 13U 1,3-Dichlorobenzene NE 34U 31U
1,3,5-Trimethylbenzene NE 084U 11U 1,3,5-Trimethylbenzene NE 8.9 6.1
1,4-Dichlorobenzene 23 10U 13U 1,4-Dichlorobenzene 8 34U 31U
1,4-Dioxane NE 061U 080U 1,4-Dioxane NE 20U 19U
2-Butanone (Methyl Ethyl Ketone) 228,571 12 13 2-Butanone (Methyl Ethyl Ketone) 76,190 15 77U
2-Hexanone NE 35U 46U 2-Hexanone NE 12U 1mu
2-Propanol NE a4 27U 2-Propanol NE 69U 64U
224-Trimethylpentane NE 40U 52U 2,2,4-Trimethylpentane NE 13U 12U
3-Chloropropene NE 27U 35U 3-Chloropropene NE 88U 82U
4-Ethyltoluene NE 084U 11U 4-Ethyltoluene NE 66 10
4-Methyl-2-pentanone NE 070U 091U 4-Methyl-2-pentanone NE 23U 21U
Acetone NE 57 62 Acetone NE 64 28
alpha-Chlorotoluene NE 088U 12U alpha-Chlorotoluene NE 29U 27U
Benzene 32 12 28 Benzene 1 12 6
Bromodichloromethane 7 11U 15U Bromodichloromethane 2 38U 35U
Bromoform 227 18U 23U Bromoform 7 58U 54U
Bromomethane 229 33U 43U Bromomethane 76 1nu 10U
Carbon Disulfide 32,000 27 18 Carbon Disulfide 10,667 88U 81U
Carbon Tetrachloride 42 11U 14U Carbon Tetrachloride 14 36U 33U
Chiorobenzene 2,286 078U 10U Chlorobenzene 762 26U 24U
Chloroethane NE 22U 29U Chloroethane NE 74U 69U
Chloroform 11 28 11U Chioroform 4 28U 25U
Chloromethane 4,114 18U 23U Chloromethane 1,371 58U 54U
cis-1,2-Dichloroethene NE 13 088U cis-1,2-Dichloroethene NE 22U 21U
cis-1,3-Dichloropropene NE 077U 10U cis-1,3-Dichloropropene NE 26U 24U
Cumene 18,286 084U 11U Cumene 6,095 100 14
Cyclohexane NE 058U 0770 Cyclohexane NE 19U 1
Dibromochloromethane 9 14U 19U Dibromochloromethane 3 48U 440
Ethanol NE a1 58 Ethanol NE 85 49U
Ethyl Benzene 45714 074U 097U Ethyl Benzene 15,238 28 76
Freon 11 NE 12 14 Freon 11 NE 32U 29U
Freon 113 NE 13U 17U Freon 113 NE 430 40U
Freon 114 NE 12U 16U Freon 114 NE 39U 36U
Freon 12 NE 29 27 Freon 12 NE 28U 26U
Heptane NE 13 091U Heptane NE 33 22
Hexachlorobutadiene 11 9.1U 12U Hexachlorobutadiene 4 30U 28U
Hexane 32,000 17 16 Hexane 10,667 36 23
m,p-Xylene 4,571 074U 097U m,p-Xylene 1,524 19 22
Methy tert-butyl ether 962 061U 0.80U Methyl tert-butyl ether 321 20U 19U
Methylene Chioride 25,000 12U 15U Methylene Chioride 8333 39U 38
Naphthalene 7 44U 58U Naphthalene 2 27 14U
o-Xylene 4571 074U 097U o-Xylene 1,524 64 10
Propylbenzene NE 084U 11U Propylbenzene NE 40 6.4
Styrene 45714 072U 095U Styrene 15,238 85 22U
Tetrachloroethene 962 17 15 Tetrachloroethene 321 7 66
Tetrahydrofuran NE 25U 33U Tetrahydrofuran NE 83U 77U
Toluene 228,571 35 34 Toluene 76,190 32 79
trans-1,2-Dichloroethene NE 067U 0.88U trans-1,2-Dichloroethene NE 22U 21U
trans-1,3-Dichloropropene NE 077U 10U trans-1,3-Dichloropropene NE 26U 24U
Trichloroethene 37 14 12U Trichloroethene 12 30U 28U
Vinyl Chioride 28 043U 057U Vinyl Chloride 9 14U 13U
VPH Fractions by Modified EPA Method T0-15 VPH Fractions by Modified EPA Method TO-15
C5-C8 Aliphatic Hydrocarbons 270,000 55U 720 C5-C8 Aliphatic Hydrocarbons. 90,000 1,060 4,080
>C8-C12 Aliphatic Hydrocarbons 14,000 99U 130U >C8-C12 Aliphatic Hydrocarbons 4,700 39,000 22,200
>C8-C10 Aromatic Hydrocarbons 18,000 84U 10U >C8-C10 Aromatic Hydrocarbons 6,000 1,100 130U
>C10-C12 Aromatic Hydrocarbons NE 93U 120U >C10-C12 Aromatic Hydrocarbons. NE 840 140U
i Leak Check Tracer [ Leak Threshold | % Helium Detected I Leak Check Tracer _Leak Threshold | % Helium Detected |
I Helium I 5% I 0.94% [ 1.90% I Helium I 5% I 0.93% 1 0.79% |

Notes:

bgs = below ground surface U = not detected above posted concentration 1= Lowest WDOE Method B Soil Gas Screening Level for Vapor Intrusion, April 2015

bold = detected concentration
EPA = Environmental Protection Agency
NE = screening level not established

ua/m® = microarams per cubic meter
VOCs = volatile organic compounds
WDOE = Washington Department of Ecology

Bold and Yellow = Concentration Exceeds Lowest Method B Soil Gas Screening Level

Subsurface Investigation
POV - Terminal 1 Property
Vancouver, Washington

Page1of1
UPDATED 4/13/16 BAU
HAHN AND ASSOCIATES, INC.



Table 7 - Groundwater Elevations: Site Monitoring Well Network

Port of Vancouver, USA - Terminal 1 Property
100 Columbia Street

Vancouver, WA

Elevation of Top of Casing Elevation (NGVD 29 (City of Vancouver)

Date MW-1-37 = MW-2-40 MW-3-35 MW-4-34 MW-5-34
24-Jun-15 2906 3153  30.50 31.34 3210
Measured Water Level (feet btc)
Date MW-1-37 MW-2-40 MW-3-35 MW-4-34 MW-5-34
,,,,,,,, 16-Jun-15 | 2320 2614 2420 2540 2600
9-Feb-16 21.85 24.87 23.71 23.90 24.50
Groundwater Elevation (NGVD 29 (City of Vancouver)
,,,,,,,,,,,,,, Date MW137MW240MW335MW434MW534
~ 16-Jun-15 | 58 539 630 594 610
9-Feb-16 7.21 6.66 6.79 7.44 7.60
Notes:
btc = below top of casing
NGVD 29 = National Geodetic Vertical Datum of 1929
Subsurface Investigation Page 1 of 1

Port of Vancouver - Terminal 1
Vancouver, Washington

Updated: 4/19/16 BAU
HAHN AND ASSOCIATES, INC.
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