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Preface

This Volume (Volume 3 of the revised RI Report) summarizes the Remedial Investigation (R1) and
Work Plan Addendum (WPA) results for the Rectifier Yard Area of Concern (Rectifier Yard AOC),
Plant Area— Area of Concern (PAAOC), and five conveyance line systems present within the
PAAOQC at the site. The five conveyance line systems include: Stormwater Collection, Groundwater
Collection, Industrial and Monitoring Lines and associated Industrial Sump, Scrubber Effluent
Lines, and Sanitary Sewer Lines. Results for the Rectifier Yard AOC, Plant Area AOC, and the five
conveyance line systems are followed by a summary and recommendations section. The revised RI
report consists of the following additional VVolumes:

e Volume 1, Introduction and Project Framework, presents background information
about the site, identified data needs, the site conceptual model, the regulatory framework
including screening levels and risk-pathway evaluation and calculation approach, and
data quality assessment. References for the entire RI report are also included in
Volume 1.

e Volume 2, SWMU Results and Summary, presents the RI results for the 32 SWMUs
at the site as well as three additional investigation areas that were investigated during the
course of the Rl and WPA. A summary and recommendation section is included at the
end of the Volume.

e Volume 4, Areas of Concern Results and Summary, presents the RI results for three
of the site AOCs including: the Columbia River Sediments AOC, and the Groundwater
in the Uppermost Aquifer AOC, and the Wetlands AOC. A summary and
recommendations section is included at the end of the VVolume.

e Volume 5, Appendices, includes all Appendices for the RI report including:
Appendix A — Introduction and Project Framework Supporting Documentation;
Appendix B — SWMU Field Logs; Appendix C — Columbia River Sediments
AOC; Appendix D — Groundwater in the Uppermost Aquifer AOC; Appendix E —
Wetlands AOC; Appendix F — Rectifier Yard AOC; Appendix G — Plant Area AOC;
Appendix H — Analytical Results; and Appendix | — Data Validation Reports.

Background information regarding the Rectifier Yard AOC, Plant Area AOC, and five conveyance
line systems and the associated RI data needs are briefly summarized in Volume 1 of the RI, with
further details summarized in the Final Rl Phase 1 and Phase 2 Work Plans (Tetra Tech et al.

2015a,b), and the Final WPA (Tetra Tech et al. 2020b). Figure P-1 and P-2 show the locations of
the SWMUs and other plant features and property ownership in the site vicinity.
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Section 1

Rectifier Yard

This section summarizes the results of the Remedial Investigation (RI) for the Rectifier Yard Area
of Concern (Rectifier Yard AOC). Investigation of the Rectifier Yard AOC was included because
as stated in the Agreed Order, “this type of facility has the potential to release contaminants to the
soil if the electrical equipment fails. Polychlorinated biphenyls (PCBs) would comprise the potential
contaminants at this location.” The Final RI Phase 1 Work Plan (Tetra Tech et al. 2015a) includes
a detailed summary of background information regarding the Rectifier Yard AOC. Investigation of
the Rectifier Yard AOC was performed as part of the initial RI field mobilization and was not
included in the Work Plan Addendum (WPA) field program.

1.1 BACKGROUND SUMMARY

As previously stated in the approved Final Rl Phase 1 Work Plan (Tetra Tech et al. 2015a), the
Rectifier Yard AOC is defined as the area where the former rectifiers, transformers, and associated
oil piping, and tanks used in plant operations were located. Rectifiers and primary and auxiliary
transformers were located in an area bounded to the east by the Plant Area — Area of Concern
(PAAOC), south by the plant entrance road, west by the Bonneville Power Administration (BPA)
Harvalum Substation, and to the north by the north plant access road (refer to Figure P-1). The BPA
facility is not part of Columbia Gorge Aluminum Smelter Site and is owned and maintained by
BPA. This AOC includes both the Rectifier Yard and the associated Rectifier Building. In addition,
27 smaller transformer substations (termed the interior transformer substations) were located

throughout the area of the main plant and are also included in the Rectifier Yard AOC.

As previously stated in the Final RI Phase 1 Work Plan (Tetra Tech et al. 2015a), site investigations
of the Rectifier Yard were initially performed during 2011 and in association with plant demolition
activities. More detailed information regarding the Rectifier Yard and environmental investigation
activities are summarized by Plateau Geoscience Group LLC (PGG 2012b) and relevant supporting
figures and tables from this report were included in the Final Rl Phase 1 Work Plan (Tetra Tech et

al. 2015a) and in Volume 5, Appendix F-1 of this report. The results for the 2011 investigation have
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been used to supplement the RI results and have been summarized and included in figures as

appropriate.

Structures in this AOC include the Rectifier Building, main and auxiliary transformers, transformers
for Production Buildings A through D, 27 interior transformer substations, three aboveground
storage tanks (ASTs) for transformer oil storage, associated underground oil conveyance piping,

and oil circuit breakers (OCBs) for servicing transformers (refer to Volume 5, Appendix F-1).

The various Rectifier Yard AOC features and areas have been organized for presentation purposes

of into the following categories:

e Qil house ASTs located in the Rectifier Yard.

e Oil lines that conveyed oil from the Oil House to various substations at the Rectifier
Yard. A few transformers near the oil lines were also sampled during the RI.

e Rectifier Building Transformer Bays and Basement area that were not characterized
during the previous investigation (PGG 2012b).

e Northwest Area of the Rectifier Yard that was not characterized during previous
investigation (PGG 2012b).

e Plant Interior Transformer Substations consisting of 27 substations located throughout
the main plant.

e Catch Basin and Basement Trench Sumps that were not previously sampled during the
previous investigation (PGG 2012b).

Results are presented in turn for each of these groupings within the results section of this report.

1.2 FIELD INVESTIGATION AND ANALYTICAL PROGRAM SUMMARY

A summary of the data needs and data gaps identified for the Rectifier Yard AOC is included in the
Final Rl Phase 1 Work Plan (Tetra Tech et al. 2015a). The following investigation objectives are
based on the identified data needs and gaps for the Rectifier Yard AOC:

e Characterize the nature and extent of contaminants of potential concern (COPC) in
surface and subsurface soil at oil pipelines, Oil House, and oil storage ASTSs.

e Confirm oil pipelines have been removed.
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e Characterize the nature and extent of COPC in subsurface soil beneath Rectifier Building
transformer bays and the Rectifier Building foundation.

e Characterize the nature and extent of COPC in surface and subsurface soil at select
interior transformer substations that were either not sampled or not accessible during
previous investigations.

e Evaluate whether additional soil removal is warranted at plant interior Transformer
Substation 5.

e Characterize the nature and extent of COPC in surface soil in the north portion of the
Rectifier Yard which was previously inaccessible as a result of demolition debris storage.

e Characterize extent of COPC in sediment in newly identified miscellaneous features
including catch basins near the Oil House, and sumps in the Rectifier Building basement,
and at the Rectifier Yard pump station.

The Rectifier Yard AOC RI field work was largely completed during two field mobilizations in
April 2016 and September 2016. Following these two main mobilizations, three soil samples were
collected from the Rectifier Building Basement after concrete coring was completed. Most of the
investigation consisted of test pit explorations using a mini-excavator and with grab soil samples
collected from the excavations at selected depths. In a few cases, a clean stainless-steel hand-auger
was used to collect the samples. Two soil samples were also collected during drilling of the borings
for wells RI-MW13-BAU and RI-MW14-BAU. These samples were collected from the core barrel
used during sonic drilling operations.

The RI analytical data includes both soil results as well as a few sludge/solids samples collected
from lined catch basins near the Oil House and in the Rectifier Building Basement. A total of 171
soil samples and 6 sludge/solids samples were collected including field duplicates. All collected RI
samples were analyzed for PCBs, polycyclic aromatic hydrocarbons (PAHSs), and total petroleum
hydrocarbons — diesel-extended range (TPH-Dx). A subset of the samples was analyzed for total
cyanide, fluoride, and metals (Al, As, CD, Cr, Cu, Pb, Hg, Ni, Se, and Zn).

1.3 INVESTIGATION RESULTS

The Rectifier Yard AOC RI field investigation was completed in September 2016, in accordance
with Washington Department of Ecology (Ecology)-approved Final RI Phase 2 Work Plan (Tetra

Tech et al. 2015b). All project samples were shipped to TestAmerica Laboratories of Tacoma,
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Washington, a Washington State-accredited (WA ELAP) laboratory, for specified analysis. All
samples were reported received in good condition and under standard chain-of-custody protocol.
Sample results were validated by Laboratory Data Consultants of Carlsbad, California, an
independent third-party data validation contractor. Laboratory analytical data reports are provided
in Volume 5, Appendix H-1 and data validation reports for the Rectifier Yard AOC are included in
Volume 5, Appendix I-1. The RI data quality objectives for the Rectifier Yard AOC were met with
data qualifiers assigned as appropriate on the RI data summary tables. Refer to Volume 1, Section 6
for a summary of the data quality assessment performed for the RI. Field logs for the Rectifier Yard
AOC are included in Volume 5, Appendix F-2.

The investigation result summary tables and figures for the Rectifier Yard AOC summarize
exceedances of applicable soil screening levels, including the Model Toxics Control Act (MTCA)
Method C Industrial screening levels, MTCA Method A Industrial soil screening levels (petroleum
hydrocarbons and PCBs only), MTCA-derived soil screening levels for protection of groundwater,
and terrestrial ecologic screening levels for protection of wildlife. The result summary tables also
include comparison with natural background concentrations for selected metals. For carcinogenic
polycyclic aromatic hydrocarbons (cPAHSs), the calculated total toxicity equivalent concentrations
(TTEC) for soil that exceed screening levels is shown on figures, in lieu of listing all individual
cPAH chemicals that exceeded screening levels. Similarly, the calculated total high molecular-
weight (HMW) PAHSs and total low molecular-weight (LMW) PAHs were used in comparison with
soil screening levels for protection of wildlife instead of listing individual PAHS.

As previously stated in the approved Final RI Phase 1 Work Plan (Tetra Tech et al. 2015a), the PGG
(2012b) Rectifier Yard investigation report included comparisons against MTCA Method B and
Terrestrial Ecological Screening Levels. Results for individual cPAH were also not converted to
TTEC cPAH in the original report. TTEC cPAH results have been calculated for the historical data
and the data has been compared against the above-referenced industrial and soil screening levels for
groundwater protection screening levels as described and explained in Volume 1 of this report. The
revised historical data tables are included in Volume 5, Appendix F-1. The PGG (2012b) analytical
data was not validated in accordance with the Final Rl Phase 2 Work Plan (Tetra Tech et al. 2015b).

The data are provided and summarized for general comparison purposes only.
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1.3.1 Oil House and Oil ASTs

The RI field investigation included soil sampling in the area of the three former ASTs on the
northeast side of the Oil House. Analytical results for the collected solids/sludge samples from the
two lined catch basins on the southeastern side of the oil house are summarized in Section 1.3.6.

Soil sample results for nearby oil lines are summarized in Section 1.3.2.

RI results for the Oil House and Oil ASTs are summarized in Table 1-1 and Figure 1-1. Historical
results (PGG 2012b) for this area are also shown in Figure 1-1 and included in Volume 5,
Appendix F-1.

Soil samples were typically collected at depths and locations consistent with the Final Rl Phase 2
Work Plan (Tetra Tech et al. 2015b). Note that individual soil sample designations (sample
nomenclature) include the depth of sample collection in feet below ground surface (ft bgs).

In one case, RYAOC-TP4, a shallow [4-feet (ft) deep] trench was excavated on the east side of the
Oil House in lieu of a test pit based on field observations of suspected petroleum staining at the
ground surface. The area of suspected petroleum staining extends at the surface laterally
approximately 7 ft on either side of the oil-line pipe junction that goes inside of the Oil House.
A 5-point composite soil samples were collected from the western sidewall of the trench from within
the stained zone (RYAOC-TP-AST04-0.5) and a second sample (RYAOC-TP-AST04-3.0) was

collected from beneath the zone of petroleum staining at about 3 ft bgs.
Results for the RI soil samples collected in the vicinity of the former ASTs show the following:

e Diesel-range organics [maximum of 3,700 milligrams per kilogram (mg/kg)] exceeded
MTCA Method A Industrial screening levels in the surface composite soil sample
(RYAOC-TP-AST-04-0.5) collected for the area of observed staining at the pipe
junction. The second sample collected from 3.0 ft bgs at this location did not exceed soil
screening levels. Diesel-range organics were not detected above screening levels in the
other soil samples collected in the vicinity of the former ASTs.

e PCBs were generally not detected in soils from the Oil House vicinity. PCBs were
detected in two of the AST soil samples (RYAOC-TP-AST-04-0.5 and RYAOC-TP-
AST-04-3.0) below MTCA industrial and residential screening levels (maximum of
0.0054 J mg/kg, Aroclor 1260). This is similar to historical PCB results (PGG 2012b)
for this area (refer to Figure 1-1 and VVolume 5, Appendix F-1).
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Table 1-1

Rectifier Yard AOC - Oil House ASTs, Qil Lines, and Nearby Transformers RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Winter 2015 - Spring 2016

(Page 1 of 6)
Eco!oglcal Analytical Results
Indicator
RYAOC-
TP-AST-40-3.0
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- (Duplicate of RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural RI-MW13-2.0 | RI-MW14-3 | TP-AST-01-0.5 | TP-AST-01-3.0 | TP-AST-02-0.5 | TP-AST-02-3.0 TP-AST-02-3.0) TP-AST-03-0.5 | TP-AST-03-3.0 | TP-AST-04-0.5 | TP-AST-04-3.0 | TP-PL-01-0.5
Parameter Name Units Industrial Method C wildlife Vadose Zone? Level Background 12/9/2015 12/11/2015 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/18/2016
Aluminum Smelter
Cyanide” mg/Kg NA 2,200 5.0 1.9 1.9 NE NA NA 2U NA 22U NA NA 22U NA 22U NA 2U
[[Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 NA NA 6.7 NA 17 NA NA 7.3 NA 5.6 NA 20J
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.0017 U 0.0016 U 0.00061 U 0.00085 J 0.0006 U 0.00072 U 0.00067 J 0.00069 U 0.00063 U 0.0034J 0.00064 U 0.0053
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.0022 U 0.0021 U 0.00044 U 0.001J 0.00043 U 0.00068 J 0.00048 U 0.00049 U 0.001J 0.0073 0.00046 U 0.0073
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.00066 U | 0.00063 U 0.00058 U 0.011 0.0016 J 0.0033J 0.0061 0.00066 U 0.0046 J 0.00056 U 0.00061 U 0.032
Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00055 U | 0.00052 U 0.00048 U 0.00052 U 0.00047 U 0.00057 U 0.00053 U 0.00055 U 0.0005 U 0.0061 0.00051 U 0.00049 U
Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.00066 U | 0.00063 U 0.00058 U 0.0075 0.0029 J 0.003J 0.0046 J 0.00066 U 0.0045J 0.00056 U 0.00061 U 0.073
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.0017 U 0.0016 U 0.0049 0.1 0.019 0.033J 0.06J 0.00083 U 0.045 0.00071 U 0.0013J 0.44
||[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.00044 U | 0.00042 U 0.009 0.14 0.026 0.044J 0.082J 0.00044 U 0.067 0.0013J 0.0011J 0.47
||[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.0017 U 0.0016 U 0.019 0.27 0.041 0.084J 0.157 0.00065 U 0.099 0.006 0.011 0.58
||[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.00055 U | 0.00052 U 0.014 0.14 0.02 0.036 J 0.071J 0.00055 U 0.055 0.0031J 0.0042J 0.4
||[Benzo(k)fluoranthene mg/Kg NL NL NL NL NL NE 0.00066 U | 0.00063 U 0.0074 0.091 0.014 0.027J 0.057 0.00066 U 0.036 0.0019J 0.0031J 0.26
[[Chrysene mg/Kg NL NL NL NL NL NE 0.0017 U 0.0016 U 0.0078 0.13 0.023 0.041J 0.079J 0.0016 U 0.057 0.0014 U 0.0067 0.63
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.00022 U | 0.00021 U 0.0029 J 0.025 0.0042J 0.008 J 0.014J 0.00079 U 0.01 0.00068 U 0.00083J 0.06
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.0054 U 0.0051 U 0.011 0.15 0.028 0.045J 0.085J 0.0015 U 0.069 0.012 0.0055 0.73
|[[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.00055 U | 0.00052 U 0.00048 U 0.0053 0.00086 J 0.0017J 0.0029 J 0.00055 U 0.0005 U 0.00047 U 0.00051 U 0.015
[lIndeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.00066 U | 0.00063 U 0.013 0.17 0.023 0.043J 0.086J 0.00066 U 0.061 0.0025J 0.0044 J 0.38
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.00088 U | 0.00084 U 0.00077 U 0.0019J 0.00076 U 0.00099 J 0.0012J 0.00088 U 0.0009 J 0.0033J 0.00082 U 0.0095
|lPhenanthrene mg/Kg NA NE NL NE NL NE 0.0017 U 0.0016 U 0.00067 U 0.065 0.011 0.02J 0.033J 0.00076 U 0.026 0.00065 U 0.0007 U 0.23
[[Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.0049 U 0.0046 U 0.0093 0.14 0.025 0.042J 0.078J 0.0011 U 0.064 0.01 0.0078 0.71
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.0004755 | 0.0004515 0.013798 0.2069 0.03635 0.06391 0.11879 0.0004075 0.09267 0.0024165 0.00323 0.6483
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 0.00055 U | 0.00052 U 0.011 0.24255 0.04436 0.07467 0.13347 0.00049 U 0.106 0.0321 0.0055 1.1021
[[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 0.00022 U | 0.00021 U 0.0873 1.206 0.1952 0.358 0.67 0.00044 U 0.494 0.0248 0.04043 3.93
[[Polychlorinated Biphenyls (PCBs)
|IPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0079 U 0.0079 U 0.0078 U 0.0075 U 0.0079 U 0.0074 U 0.0079 U 0.0072 U 0.0071 U 0.0078 U 0.0072 U 0.0072 U
|lPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0045 U 0.0045 U 0.0045 U 0.0042 U 0.0045 U 0.0042 U 0.0045 U 0.0041 U 0.004 U 0.0044 U 0.0041 U 0.0041 U
|IPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0052 U 0.0052 U 0.0052 U 0.0049 U 0.0052 U 0.0049 U 0.0052 U 0.0048 U 0.0047 U 0.0052 U 0.0048 U 0.0048 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0017 U 0.0017 U 0.0017 U 0.0016 U 0.0017 U 0.0016 U 0.0017 U 0.0016 U 0.0015 U 0.0017 U 0.0016 U 0.0016 U
|IPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0031 U 0.0031 U 0.0031 U 0.0029 U 0.0031 U 0.0029 U 0.0031 U 0.0028 U 0.0028 U 0.0031 U 0.0028 U 0.0072J
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0016 U 0.0016 U 0.0016 U 0.0015 U 0.0016 U 0.0015 U 0.0016 U 0.0015 U 0.0014 U 0.0016 U 0.0015 U 0.0015 U
|lPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.002 U 0.002 U 0.002 U 0.0019 U 0.002 U 0.0019 U 0.002 U 0.0018 U 0.0018 U 0.0054 J 0.0051J 0.0069 J
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE NA NA 0.00053 U 0.0005 U 0.00053 U 0.0005 U 0.00053 U 0.00049 U 0.00048 U 0.00053 U 0.00049 U 0.00049 U
|IPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE NA NA 0.00095 U 0.00091 U 0.00096 U 0.0009 U 0.00096 U 0.00088 U 0.00086 U 0.00095 U 0.00088 U 0.0077J
|[Total PCB Aroclor (calc) mg/kg 10 66 0.65 NE 0.65 NE 0.0016 U 0.0016 U 0.00053 U 0.0005 U 0.00053 U 0.0005 U 0.00053 U 0.00049 U 0.00048 U 0.0054 0.0051 0.0218
Metals
Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 6,400 8,200 7,600 8,000 7,400 8,000 7,800 7,100 6,800 6,800 6,600 5,300
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 0.99 1.7 1.9 1.7 1.5 1.5 1.6 1.2 1.5 1.7 1.1 1.2
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.16 0.2 0.24 0.33 0.35 0.21 0.24 0.2 0.21 0.18 0.26 0.187
[[chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 2J 461 5.6 541 4.4) 421 4.2) 2.71] 45) 6.4 2.4 6.6
|[Copper mg/Kg NA 140,000 217 280 217 28.4 14 15 15 14 14 16 14 15 13 14 13 17
[|Lead mg/Kg 1,000 NE 118 3,000 118 13.1 3.6 4.2 5 5.5 4.7 4.9 4.9 4.2 4.4 5.6 4.1 3.5
[IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.0064 U 0.0064 U 0.011J 0.0089J 0.057J 0.015J 0.0086 J 0.02J 0.0093J 0.0075J 0.0059 UJ 0.0062 J
Nickel mg/Kg NA 70,000 980 130 130 24.54 3.2 5.4 6.1 6.8 5 5 5.3 4.1 5 6 4.1 5.6
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 1.3 1.4 0.84 0.98 0.88 0.86 0.95 0.97 0.88 0.88 0.82 1.3
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 44 50 52 330 53 100 110 49 120 46 46 130
Total Petroleum Hydrocarbons (TPHSs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NA 2,000 NE 39U 39U 1,000 68 17J 14 18J 11U 12U 3,700 320 53
[Residual Range Organics ma/Kg 2,000 NE 2,000 NA 2,000 NE 9.8U 9.8U 240 30J 30J 9.9 12J 94U 10U 940 110 56

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.

c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram

MTCA = Model Toxics Control Act

NA = Not Applicable

NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




Table 1-1

Rectifier Yard AOC - Oil House ASTs, Qil Lines, and Nearby Transformers RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Winter 2015 - Spring 2016

(Page 2 of 6)

Eco!oglcal Analytical Results
Indicator
RYAOC-
TP-PL-40-3.0
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- |(Duplicate of RYAOC-| RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural TP-PL-01-3.0 | TP-PL-02-0.5 | TP-PL-02-3.0 TP-PL-02-3.0) TP-PL-03-0.5 | TP-PL-03-3.0 | TP-PL-04-0.5 | TP-PL-04-3.0 | TP-PL-05-0.5 | TP-PL-05-3.0 | TP-PL-06-0.5 | TP-PL-06-3.0 | TP-PL-07-0.5
Parameter Name Units Industrial Method C wildlife Vadose Zone? Level Background 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016
Aluminum Smelter
Cyanide” mg/Kg NA 2,200 5.0 1.9 1.9 NE NA 2.1U NA NA 2.1U NA 2.1U NA 2U NA 2.1U NA 2U
[[Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 NA 45] NA NA 17 NA 6.6 NA 580 J NA 20J NA 4.7B
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.0045 0.0076 J 0.00094 J 0.001J 0.015J 0.00065 U | 0.00066 U [ 0.00062 U 0.0081J 0.00074 U 0.0013J 0.00066 U 0.0012J
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.0033J 0.011J 0.0015J 0.0013J 0.019J 0.00046 U | 0.00047 U [ 0.00044 U 0.02J 0.00053 U 0.0013J 0.00047 U 0.0015J
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.034 0.088 0.0052 0.0065 0.18 0.00061 U 0.012 0.00059 U 0.041J 0.0007 U 0.0085 0.0028 J 0.017
Acenaphthylene mg/Kg NA NE NL NE NL NE 0.0039J 0.0023 U 0.00049 U 0.00049 U 0.0025 U 0.00051 U | 0.00052 U [ 0.00049 U 0.034J 0.00058 U 0.00089 J 0.00053 U | 0.00047 U
Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.077 0.087 0.0032J 0.0069 0.21 0.00061 U 0.012 0.00059 U 1.1 0.0019J 0.0085 0.014 0.012
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.43 0.92 0.039J 0.064 J 1.7 0.0013J 0.12 0.00095 J 8.3 0.0084 0.039 0.075 0.12
||[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.3 1.3 0.051J 0.086J 2.1 0.0019J 0.15 0.0016 J 7.8 0.017 0.045 0.084 0.19
||[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.41 1.7 0.068J 0.137 2.5 0.0023J 0.19 0.0022J 21 0.031 0.063 0.1 0.26
||[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.21 1.8 0.047 0.064 2 0.0016 J 0.13 0.0014J 13 0.036 0.035 0.057 0.15
||[Benzo(k)fluoranthene mg/Kg NL NL NL NL NL NE 0.13 0.48 0.028J 0.044 ) 1.1 0.0013J 0.079 0.001J 5.8 0.01 0.025 0.043 0.098
[[Chrysene mg/Kg NL NL NL NL NL NE 0.42 1.2 0.052J 0.087 2 0.0015 U 0.15 0.0015 U 20 0.019 0.045 0.083 0.17
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.039 0.21 0.0077J 0.013J 0.29 0.00074 U 0.02 0.00071 U 3.3 0.0052 J 0.0053 0.011 0.026
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.87 1.5 0.06J 0.1 2.6 0.0029 J 0.17 0.0025J 26 0.013 0.079 0.13 0.2
[[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.036 0.036 0.0022J 0.0045J 0.072 0.00051 U 0.0054 0.00049 U 0.044 ) 0.00085J 0.0057 0.0029 J 0.0078
[lIndeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.23 1.6 0.047J 0.077J 1.9 0.0016 J 0.13 0.0014J 12 0.031 0.037 0.065 0.17
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.0046 0.017J 0.0015J 0.0015J 0.037 0.00082 U 0.0022J 0.00079 U 0.046 J 0.00094 U 0.0044 J 0.001J 0.003J
|lPhenanthrene mg/Kg NA NE NL NE NL NE 0.58 0.57 0.025J 0.039J 1 0.00082 J 0.065 0.00096 J 2.3 0.0049J 0.047 0.038 0.079
[[Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.67 1.5 0.054 J 0.089J 2.4 0.0041J 0.16 0.0035J 29 0.016 0.068 0.13 0.18
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.4281 1.803 0.07049 0.1196 2.869 0.0025945 0.2054 0.002198 13.04 0.02575 0.06238 0.11423 0.2591
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 1.6133 2.3166 0.09954 0.1607 4.133 0.00372 0.2666 0.00346 29.5931 0.02065 0.15659 0.1887 0.3215
[[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 2.839 10.71 0.3937 0.647 15.99 0.0141 1.129 0.01205 120 0.1736 0.3623 0.648 1.364
[[Polychlorinated Biphenyls (PCBs)
|IPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0068 U 0.0068 U 0.0068 U 0.0074 U 0.0071 U 0.0079 U 0.0075 U 0.0071 U 0.0074 U 0.0075 U 0.0068 U 0.0067 U 0.0074 U
|IPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0038 U 0.0038 U 0.0039 U 0.0042 U 0.004 U 0.0045 U 0.0043 U 0.0041 U 0.0042 U 0.0042 U 0.0039 U 0.0038 U 0.0042 U
|IPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0045 U 0.0045 U 0.0045 U 0.0049 U 0.0047 U 0.0052 U 0.0068 J 0.0047 U 0.0049 U 0.0049 U 0.0045 U 0.0045 U 0.0049 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0015 U 0.0015 U 0.0015 U 0.0016 U 0.0015 U 0.0017 U 0.0016 U 0.0015 U 0.0016 U 0.0016 U 0.0015 U 0.0015 U 0.0016 U
|IPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0027 U 0.0027 U 0.0027 U 0.0029 U 0.18) 0.0031 U 0.0029 U 0.0028 U 0.0029 U 0.0029 U 0.0027 U 0.0026 U 0.0029 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0014 U 0.0014 U 0.0014 U 0.0015 U 0.0014 U 0.0016 U 0.0015 U 0.0014 U 0.02 0.0015 U 0.0014 U 0.0014 U 0.0015 U
|lPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.0032J 0.018 0.0017 U 0.0019 U 0.0086 J 0.002 U 0.0019 U 0.0018 U 0.0019 U 0.0019 U 0.0018 U 0.0017 U 0.0019 U
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00046 U | 0.00046 U [ 0.00046 U 0.0005 U 0.00048 U | 0.00053 U | 0.00051U | 0.00048 U 0.0005 U 0.0005 U 0.00046 U | 0.00045 U 0.0005 U
|IPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00082 U | 0.00082U [ 0.00083 U 0.0009 U 0.0083J 0.00096 U | 0.00092 U [ 0.00087 U 0.0009 U 0.00091 U | 0.00083U [ 0.00082 U 0.0009 U
|[Total PCB Aroclor (calc) mg/kg 10 66 0.65 NE 0.65 NE 0.0032 0.018 0.00046 U 0.0005 U 0.1969 0.00053 U 0.0068 0.00048 U 0.02 0.0005 U 0.00046 U | 0.00045 U 0.0005 U
Metals
Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 4,900 9,100 5,700 5,300 8,300 5,800 6,000 4,500 37,000 10,000 7,400 8,600 4,800
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 1.1 1.7 1.2] 15] 2.2 1.2 1.7 0.94 11 2.4 2.7 2.5 1.4
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.59 0.44) 0.137 0.21) 0.68J 0.19 0.22 0.18 7.6 0.28 0.24 0.23 0.17
[lchromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 10J 14 8.7 117 20J 11 11 11 22 6.6 10 6.8 20
|[Copper mg/Kg NA 140,000 217 280 217 28.4 24 34 17 16 36 15 16 16 33 18 16 16 15
[|Lead mg/Kg 1,000 NE 118 3,000 118 13.1 3.9 6.1 2.8 3.1 8.1 2.9 3.8 2.2 44 5.2 7.1 5.6 2.8
[IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.0058 U 0.009J 0.0093J 0.0057 U 0.0085J 0.01J 0.011J 0.019J 0.072 0.0069 J 0.072 0.027 0.0057 U
Nickel mg/Kg NA 70,000 980 130 130 24.54 470 9] 470 5.9 14 4.6 6.7 4.8 89 7.6 7.4 7 6.8
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 1.1 1.5 1.3J 0.87J 1.5 0.87 0.88 0.83 1.3 1.1 0.88 0.94 0.83
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 77 410 56 57 180 43 63 42 310 62 62 53 46
Total Petroleum Hydrocarbons (TPHSs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NA 2,000 NE 470 1,300 10U 11U 66 12U 11U 9.3U 290 11U 11U 11U 9.7U
[Residual Range Organics ma/Kg 2,000 NE 2,000 NA 2,000 NE 160 500 85U 88U 470 9.8U 171 78U 910 89U 72 24) 13

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.
a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
J = The result is an estimated value.
U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.
UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations
cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon

mg/Kg = milligrams per kilogram
MTCA = Model Toxics Control Act

NA = Not Applicable
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




Table 1-1

Rectifier Yard AOC - Oil House ASTs, Qil Lines, and Nearby Transformers RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Winter 2015 - Spring 2016

(Page 3 of 6)

Ecol_oglcal Analytical Results
Indicator
RYAOC-
TP-PL-41-2.5
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- | (Duplicate of RYAOC-| RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural TP-PL-07-3.0 | TP-PL-08-0.5 | TP-PL-08-3.0 | TP-PL-09-0.5 | TP-PL-09-2.5 TP-PL-09-2.5) TP-PL-10-0.5 | TP-PL-10-3.0 | TP-PL-11-0.5 | TP-PL-11-ALT-3.0 | TP-PL-12-0.5 | TP-PL-12-3.0
Parameter Name Units Industrial Method C Wwildlife Vadose Zone? Level Background 4/18/2016 4/18/2016 4/18/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016
luminum Smelter
Cyanide” mg/Kg NA 2,200 5.0 1.9 1.9 NE NA 2U NA 2U NA NA 2U NA 2U NA 2.1U NA
|IFluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 NA 11) NA 16 NA NA 4.9 NA 9.6 NA 25 NA
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-MethyInaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.0006 U 0.00048 U | 0.00065U | 0.00059 U | 0.00066 U 0.00054 U 0.00065 U | 0.00062 U | 0.00058 U 0.00067 U 0.00056 U | 0.00062 U
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.00043U | 0.00034U | 0.00047U | 0.00042 U | 0.00047 U 0.00039 U 0.00047 U | 0.00044U | 0.00041 U 0.00048 U 0.0004 U 0.00044 U
lAcenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.0011J 0.00046 U 0.00098 J 0.00056 U | 0.00063 U 0.00051 U 0.00062 U | 0.00059 U | 0.00055 U 0.00064 U 0.0012J 0.00059 U
Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00048 U | 0.00038 U | 0.00052U | 0.00047 U | 0.00053 U 0.00043 U 0.00052 U | 0.00049 U | 0.00046 U 0.00053 U 0.00044 U | 0.00049 U
[Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.0023J 0.00046 U 0.0019J 0.00056 U | 0.00063 U 0.00051 U 0.00062 U | 0.00059 U 0.00075J 0.00064 U 0.0017J 0.00059 U
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.013 0.0011J 0.01 0.0035J 0.0008 U 0.00065 U 0.00079 U | 0.00074 U 0.0078 0.0008 U 0.027 0.00075 U
||IBenzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.017 0.0016 J 0.012 0.0046 J 0.00042 U 0.00034 U 0.00042 U | 0.00039 U 0.0078 0.00042 U 0.025 0.0004 U
|IBenzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.028 0.0031J 0.019 0.0091 0.00062 U 0.0016 J 0.00061 U | 0.00058 U 0.011 0.0022J 0.031 0.00058 U
|IBenzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.018 0.0016 J 0.013 0.0069 0.00053 U 0.00099 J 0.00052 U | 0.00049 U 0.0074 0.00053 U 0.016 0.00049 U
|IBenzo(k)fluoranthene mg/Kg NL NL NL NL NL NE 0.011 0.001J 0.0074 0.003J 0.00063 U 0.00051 U 0.00062 U | 0.00059 U 0.0035J 0.00064 U 0.011 0.00059 U
lIChrysene mg/Kg NL NL NL NL NL NE 0.017 0.0015J 0.013 0.0051 0.0016 U 0.0013 U 0.0016 U 0.0015 U 0.0082 0.0016 U 0.029 0.0015 U
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.0038J 0.00055 U 0.0022J 0.0011J 0.00076 U 0.00062 U 0.00075 U 0.0007 U 0.0013J 0.00076 U 0.0033J 0.00071 U
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.022 0.0017J 0.015 0.0076 0.0015 U 0.0012 U 0.0015 U 0.0014 U 0.012 0.0015 U 0.026 0.0014 U
|IFluorene mg/Kg NA 140,000 NL 100 100 NE 0.0012J 0.00038 U 0.00091J 0.00047 U | 0.00053 U 0.00043 U 0.00052 U | 0.00049 U | 0.00046 U 0.00053 U 0.0012J 0.00049 U
llIindeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.016 0.0014J 0.011 0.0073 0.00063 U 0.00051 U 0.00062 U | 0.00059 U 0.0072 0.00064 U 0.018 0.00059 U
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.00077 U | 0.00061U | 0.00083U | 0.00075U | 0.00084 U 0.00069 U 0.00083 U | 0.00078 U | 0.00073 U 0.00085 U 0.0015J 0.00079 U
|Phenanthrene mg/Kg NA NE NL NE NL NE 0.0081 0.00061J 0.0074 0.0038 J 0.00084 J 0.00059 U 0.00072 U | 0.00068 U 0.0045J 0.00073 U 0.0055 0.00068 U
|Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.022 0.0015J 0.015 0.011 0.0061 0.0053 0.0057 0.0052 0.014 0.0059 0.033 0.0042J
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.02435 0.0023025 0.01709 0.007051 0.00039 0.000451 0.0003875 | 0.0003625 0.010962 0.00058 0.03432 0.0003685
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 0.0347 0.00231 0.02619 0.0114 0.00084 0.00039 U 0.00047 U | 0.00044 U 0.01725 0.00048 U 0.0371 0.00044 U
[IHMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 0.1458 0.0128 0.1026 0.0516 0.0061 0.00789 0.0057 0.0052 0.0682 0.0081 0.1933 0.0042
|IPolychlorinated Biphenyls (PCBs)
|lPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0083 U 0.0066 U 0.0083 U 0.0065 U 0.0079 U 0.008 U 0.0079 U 0.0071 U 0.007 U 0.0081 U 0.007 U 0.0082 U
|lPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0047 U 0.0037 U 0.0047 U 0.0037 U 0.0045 U 0.0045 U 0.0045 U 0.004 U 0.004 U 0.0046 U 0.0039 U 0.0047 U
|lPCB-araclor 1232 mg/Kg NA NE NE NE NE NE 0.0055 U 0.0043 U 0.0055 U 0.0043 U 0.0052 U 0.0053 U 0.0052 U 0.0047 U 0.0046 U 0.0054 U 0.0046 U 0.0054 U
|IPCB-araclor 1242 mg/Kg NA NE NE NE NE NE 0.0018 U 0.0014 U 0.0018 U 0.0014 U 0.0017 U 0.0017 U 0.0017 U 0.0015 U 0.0015 U 0.0018 U 0.0015 U 0.0018 U
|IPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0032 U 0.0026 U 0.0032 U 0.0025 U 0.0031 U 0.0031 U 0.0031 U 0.0028 U 0.0027 U 0.0032 U 0.0027 U 0.0032 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0017 U 0.0013 U 0.0017 U 0.0013 U 0.0016 U 0.0016 U 0.0016 U 0.0014 U 0.0014 U 0.0038J 0.0023J 0.0017 U
|IPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.0021 U 0.0017 U 0.0021 U 0.0017 U 0.002 U 0.0021 U 0.002 U 0.0018 U 0.0018 U 0.0021 U 0.0018 U 0.0021 U
|IPCB-araclor 1262 mg/Kg NA NE NE NE NE NE 0.00056 U | 0.00044 U | 0.00056 U 0.004 J 0.00053 U 0.00054 U 0.00053 U | 0.00048 U | 0.00047 U 0.00055 U 0.00047 U | 0.00056 U
|lPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.001 U 0.0008 U 0.001 U 0.0037J 0.037J 0.024J 0.00096 U | 0.00086 U 0.0013J 0.23 0.00085 U 0.0013J
|[Total PCB Aroclor (calc) mg/kg 10 66 0.65 NE 0.65 NE 0.00056 U | 0.00044 U | 0.00056 U 0.0077 0.037 0.024 0.00053 U | 0.00048 U 0.0013 0.2338 0.0023 0.0013
Metals
[Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 7,700 3,500 7,900 6,700 6,200 6,300 6,600 6,400 5,600 6,700 7,100 J 7,300
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 2.7 1.1 2.9 2.4 4.2 4.1 3.3 3.5 1.5 4.2 1.8 4.7
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.19 0.14 0.24 0.19 0.18 0.15 0.18 0.19 0.21 0.18 0.22 0.2
lIchromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 9.1 16 7 6.8 9.9 9.5] 9.6 9.9 8J 10J 4.8J 12
|ICopper mg/Kg NA 140,000 217 280 217 28.4 16 18 16 14 12 13 14 14 14 13 15 15
|ILead mg/Kg 1,000 NE 118 3,000 118 13.1 7.1 2.1 5.6 4.7 5.1 5.2 5.2 5.1 3 13 4.7 5.9
|IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.0099J 0.0083J 0.0064 U 0.012J 0.0077J 0.0082J 0.0057 J 0.021J 0.0073J 0.008 J 0.04 0.0081J
Nickel mg/Kg NA 70,000 980 130 130 24.54 8.2 8.3 7.5 7.4 10 9.5 10 10 5.4 9.7 5.8 12
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.89 0.76 0.97 0.83 0.6 0.61 0.7 0.66 0.76 0.62 0.86 0.73
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 53 40 55 50 42 69 J 48 43 42 43 84 46
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NA 2,000 NE 157 10U 11U 75J 157 31 9.1U 11U 11U 78U 9.1U 12U
|Residual Range Organics ma/Kg 2,000 NE 2,000 NA 2,000 NE 170 85U 127 31J 171 32) 76U 96U 91U 9.9 26 10U

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).
B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.

J = The result is an estimated value.
U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram

MTCA = Model Toxics Control Act
NA = Not Applicable
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon

PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons
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Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Eco!oglcal Analytical Results
Indicator
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural TP-PL-13-0.5 | TP-PL-13-2.5 | TP-PL-14-0.5 | TP-PL-14-2.0 | TP-PL-15-0.5 | TP-PL-15-2.5 | TP-PL-16-0.5 | TP-PL-16-3.5 | TP-PL-17-0.5 | TP-PL-17-4.0 | TP-PL-18-0.5 | TP-PL-18-2.0 | TP-PL-19-0.5
Parameter Name Units Industrial Method C wildlife Vadose Zone? Level Background 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016 4/19/2016
Aluminum Smelter
Cyanide” mg/Kg NA 2,200 5.0 1.9 1.9 NE 2.1U NA 2U NA 21U NA 2.1U NA 2.1U NA 0.25 NA 2.1U
[[Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 21 NA 24 NA 19 NA 12 NA 17 NA 53 NA 18
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.00062 U | 0.00067 U 0.0023J 0.00061 U | 0.00066 U | 0.00057 U | 0.00064 U | 0.00057 U 0.0024J 0.00061 U 0.0048 0.0092 0.00061 U
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.00044 U | 0.00048 U 0.0023J 0.00043U | 0.00047U | 0.00041U | 0.00046 U | 0.00041 U 0.002J 0.00043 U 0.0044 0.0071 0.00044 U
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.00059 U | 0.00064 U 0.022 0.00067 J 0.002J 0.00054 U | 0.00061U | 0.00054U | 0.00054U | 0.00058 U 0.048 0.079 0.00059 U
Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00049 U | 0.00053 U 0.0013J 0.00048 U | 0.00052 U | 0.00045U | 0.00051U | 0.00045U | 0.00045U | 0.00048 U 0.0032J 0.0046 J 0.00049 U
Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.00059 U 0.22 0.029 0.00071J 0.0018 B 0.00054 U | 0.00061U | 0.00054U | 0.00054U | 0.00058 U 0.085 0.14 0.00059 U
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.00074 U 0.0008 U 0.36 0.0087 0.029 0.00069 U 0.0022J 0.00069 U | 0.00079B | 0.00073 U 0.93 1.4 0.011 B
||[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.00039 U | 0.00042 U 0.38 0.01 0.039 0.00036 U 0.0027J 0.00036 U 0.0016 B 0.00038 U 1 1.6 0.014
||[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.00058 U | 0.00062 U 0.57 0.021 0.07 0.00054 U 0.0048 J 0.00054 U 0.0023 B 0.00057 U 2.1 3.4 0.056
||[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.00049 U 0.0058 0.42 0.0097 0.037 0.00045 U 0.004 J 0.00045 U 0.0017 B 0.00048 U 0.71 1.1 0.032
||[Benzo(k)fluoranthene mg/Kg NL NL NL NL NL NE 0.00059 U 0.071 0.18 0.005 0.017 B 0.00054 U 0.0019J 0.00054 U 0.0013 B 0.00058 U 0.64 0.88 0.011 B
[[Chrysene mg/Kg NL NL NL NL NL NE 0.0015 U 0.0016 U 0.4 0.0089 0.041 0.0014 U 0.0035J 0.0014 U 0.0013 U 0.0014 U 1.4 2.2 0.018 B
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.0007 U 0.00076 U 0.069 0.0018J 0.01B 0.00065 U | 0.00074U | 0.00065U | 0.00065U | 0.00069 U 0.17 0.26 0.0081 B
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.0023J 0.098 0.46 0.013 0.04 0.0013 U 0.0055 0.0013 U 0.0015 B 0.0013 U 1.6 2.4 0.017
|[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.00049 U | 0.00053 U 0.0089 0.00048 U | 0.00052 U | 0.00045U | 0.00051U | 0.00045U | 0.00045U | 0.00048 U 0.028 0.048 0.00049 U
[lIndeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.00059 U 0.0042 J 0.44 0.01 0.048 0.00054 U 0.0034J 0.00054 U 0.0015 B 0.00058 U 0.91 1.3 0.042
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.00078 U | 0.00085 U 0.0037J 0.00077 U | 0.00084U | 0.00073U | 0.00082U | 0.00073 U 0.0026 J 0.00077 U 0.0071 0.011 0.0015J
|lPhenanthrene mg/Kg NA NE NL NE NL NE 0.00067 U 0.23 0.15 0.0045J 0.012 0.00063 U 0.0018J 0.00063 U | 0.00062 U | 0.00066 U 0.46 0.74 0.068
[[Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.0042J 0.001 U 0.44 0.014 0.036 0.00088 U 0.0083 0.0033J 0.0015 B 0.00093 U 1.4 2.2 0.015
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.0003625 0.007847 0.5459 0.014739 0.05681 0.000335 0.004002 0.000335 0.002228 0.0003545 1.489 2.346 0.02699
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 0.0023 0.548 0.6795 0.01888 0.0558 0.00041 U 0.0073 0.00041 U 0.0085 0.00043 U 2.2405 3.4389 0.0865
[[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 0.0042 0.081 3.259 0.0891 0.327 0.00036 U 0.0308 0.0033 0.01069 0.00038 U 9.26 14.34 0.2071
[[Polychlorinated Biphenyls (PCBs)
|IPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0077 U 0.0087 U 0.0075 U 0.0076 U 0.0078 U 0.0079 U 0.0078 U 0.0078 U 0.007 U 0.0076 U 0.0076 U 0.0079 U 0.018J
|lPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0043 U 0.0049 U 0.0042 U 0.0043 U 0.0044 U 0.0045 U 0.0044 U 0.0044 U 0.004 U 0.0043 U 0.0043 U 0.0045 U 0.0037 U
|IPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0051 U 0.0058 U 0.005 U 0.005 U 0.0052 U 0.0052 U 0.0052 U 0.0052 U 0.0047 U 0.005 U 0.0051 U 0.0052 U 0.0044 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0017 U 0.0019 U 0.0016 U 0.0016 U 0.0017 U 0.0017 U 0.0017 U 0.0017 U 0.0015 U 0.0016 U 0.027J 0.0017 U 0.0014 U
|IPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.003 U 0.0034 U 0.0029 U 0.003 U 0.0031 U 0.0031 U 0.0031 U 0.0031 U 0.0028 U 0.003 U 0.003 U 0.031J 0.0026 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0016 U 0.063J 0.0015 U 0.0015 U 0.0016 U 0.0016 U 0.0016 U 0.0016 U 0.0014 U 0.0015 U 0.0015 U 0.0016 U 0.0013 U
|IPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.014 0.0022 U 0.0019 U 0.0019 U 0.002 U 0.002 U 0.002 U 0.002 U 0.0018 U 0.002 U 0.002 U 0.002 U 0.0063 J
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00052 U | 0.00059 U 0.0024 J 0.00051 U | 0.00053U | 0.00053U | 0.00053U | 0.00053U | 0.00048U | 0.00051U | 0.00052U | 0.00053U [ 0.00045 U
|IPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00093 U 9.5 0.0039J 3.1 0.00095 U | 0.00096 U | 0.00095U | 0.00095U [ 0.00086 U 0.0038J 0.079J 0.26J 0.0008 U
|[Total PCB Aroclor (calc) mg/kg 10 66 0.65 NE 0.65 NE 0.014 9.563 0.0063 3.1 0.00053 U | 0.00053U | 0.00053U | 0.00053U [ 0.00048 U 0.0038 0.106 0.291 0.0243
Metals
Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 8,400 J 7,400 J 5,700 J 6,800 J 7,700 J 7,300 7,000 J 6,800 J 6,300 J 7,100 ] 7,600 J 7,800 7,300J
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 4.8 4.9 1.8 3.9 3.9 5 3.3 3.6 3.3 3.8 2.5 2.5 1.9
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.21 0.18 0.58 0.23 0.23 0.17 0.2 0.18 0.15 0.17 0.65 0.68 0.25
[[chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 12J 12 6.3J 10 11J 117 9.1 9.8 9J 11 9.4 12 7.3
|[Copper mg/Kg NA 140,000 217 280 217 28.4 15 14 22 16 16 14 15 15 14 15 23 150 27
[|Lead mg/Kg 1,000 NE 118 3,000 118 13.1 6.8 7.2 5.6 7.4 6.3 6.4 8.5 5.3 5.4 5.8 8.7 12 5.7
[IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.021J 0.011J 0.01J 0.0059 UJ 0.011J 0.0089J 0.0079J 0.022J 0.0077J 0.007 J 0.023J 0.026 J 0.0058 U
Nickel mg/Kg NA 70,000 980 130 130 24.54 12 12 7.1 11 11 12 9.4 11 9.6 11 11 11 6.8
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.62 0.71 0.88 0.6 0.75 0.67 0.76 0.75 0.67 0.74 0.9 0.93 0.85
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 65 46 170 95 67 48 48 45 43 45 260 330 120
Total Petroleum Hydrocarbons (TPHSs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NA 2,000 NE 1,000 28,000 89 87 12U 11U 18J 12U 11U 10U 50 100 2,900
[Residual Range Organics ma/Kg 2,000 NE 2,000 NA 2,000 NE 390 5,700 100 72 10U 91U 68 10U 88U 83U 210 400 570

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram
MTCA = Model Toxics Control Act
NA = Not Applicable
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




Rectifier Yard AOC - Oil House ASTs, Qil Lines, and Nearby Transformers RI Soil Results Summary

Table 1-1

Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Winter 2015 - Spring 2016

(Page 5 of 6)

Eco!oglcal Analytical Results
Indicator
RYAOC-
TP-PL-43-0.5
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- |(Duplicate of RYAOC-| RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural TP-PL-19-2.5 | TP-PL-20-0.5 | TP-PL-20-2.5 | TP-PL-21-0.5 TP-PL-21-0.5) TP-PL-21-2.5 | TP-PL-22-0.5 | TP-PL-22-2.5 | TP-PL-23-0.5 | TP-PL-23-2.5 | TP-PL-24-0.5 | TP-PL-24-2.5
Parameter Name Units Industrial Method C wildlife Vadose Zone? Level Background 4/19/2016 4/19/2016 4/19/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016
Aluminum Smelter
Cyanide” mg/Kg NA 2,200 5.0 1.9 1.9 NE NA 2.1U NA 2U 19U NA 1.8U NA 2U NA 19U NA
[[Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 NA 19 NA 39 44 NA 38 NA 43 NA 41 NA
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.00053 U 0.0006 U 0.0005 U 0.01J 0.037 0.00067 U 0.024 0.00067 U 0.014 0.00066 U 0.013 0.00061 U
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.00038 U | 0.00043U [ 0.00036 U 0.014J 0.038J 0.00048 U 0.022 0.00048 U 0.012 0.0011J 0.011 0.00043 U
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.0005 U 0.00057 U | 0.00048 U 0.15] 0.35] 0.00064 U 0.29 0.00063 U 0.19 0.00063 U 0.16 0.00058 U
Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00042 U | 0.00047 U 0.0004 U 0.0033J 0.0054 0.00053 U 0.0048 J 0.00053 U 0.0038J 0.00053 U 0.0035J 0.00048 U
/Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.16 0.00057 U | 0.00048 U 0.17 0.36J 0.00064 U 0.32 0.00063 U 0.17 0.00063 U 0.19 0.00058 U
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.00064 U 0.0052 B 0.0006 U 221 4.1) 0.00081 U 3.8 0.0008 U 2.5 0.0035 B 2.7 0.0025 B
||[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.00034 U 0.0047 B 0.00086 B 251 4.6J 0.00043 U 5 0.00042 U 3.9 0.0059 B 3.6 0.0044 B
||[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.0005 U 0.0081 B 0.00097 B 3.3 6J 0.00063 U 9.9 0.00062 U 7.3 0.047 6.2 0.0072 B
||[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.00042 U 0.0028 B 0.0007 B 2.3 4.6J 0.00053 U 3.2 0.00053 U 2.7 0.0074 B 2.4 0.0042 B
||[Benzo(k)fluoranthene mg/Kg NL NL NL NL NL NE 0.0005 U 0.0027 B 0.00072 B 1.2 2.7 0.00064 U 2.5 0.00063 U 1.5 0.0049 B 1.5 0.0022 B
[[Chrysene mg/Kg NL NL NL NL NL NE 0.0013 U 0.0067 B 0.0012 U 2.7 4.8J 0.0016 U 6.2 0.0016 U 4.6 0.0055 B 4.2 0.0038 B
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.0006 U 0.00068 U | 0.00057 U 0.441) 0.95) 0.00077 U 0.9 0.00076 U 0.75 0.00076 U 0.67 0.0007 U
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.036 0.0075 B 0.0011 U 3.5 6.2 0.0015 U 4.9 0.0015 U 3.6 0.0057 B 3.5 0.004 B
[[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.00042 U | 0.00047 U 0.0004 U 0.072J 0.17 0.00053 U 0.12 0.00053 U 0.072 0.00053 U 0.067 0.00048 U
[lIndeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.0005 U 0.0037 B 0.00059 B 251 420 0.00064 U 3.5 0.00063 U 3 0.008 B 2.8 0.0048 B
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.00067 U | 0.00076 U | 0.00064 U 0.02J 0.074J 0.00085 U 0.034 0.00085 U 0.017 0.00084 U 0.017 0.00077 U
|lPhenanthrene mg/Kg NA NE NL NE NL NE 0.16 0.0032 B 0.00055 U 1.2 2.6 0.00074 U 1.9 0.00073 U 1.4 0.00073 U 1.3 0.0013 B
[[Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.00081 U 0.0057 B 0.00077 U 3.4 5.6 0.001 U 4.3 0.001 U 3.4 0.0055 B 3.5 0.0037 B
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.0003135 0.006771 0.0011525 3.491 6.443 0.0003975 7.122 0.00039 5.451 0.012333 5.029 0.006143
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 0.356 0.0107 0.00036 U 5.1393 9.8274 0.00048 U 7.6148 0.00048 U 5.4788 0.0068 5.2615 0.0053
[[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 0.00034 U 0.0396 0.00384 20.54 37.55 0.00043 U 39.3 0.00042 U 29.65 0.0877 27.57 0.0328
[[Polychlorinated Biphenyls (PCBs)
|IPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0062 U 0.0072 U 0.0069 U 0.0072 U 0.0072 U 0.0069 U 0.0075 U 0.0082 U 0.0063 U 0.0078 U 0.0067 U 0.0065 U
|lPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0035 U 0.0041 U 0.0039 U 0.0041 U 0.0041 U 0.0039 U 0.0043 U 0.0047 U 0.0035 U 0.0044 U 0.0038 U 0.0037 U
|IPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0041 U 0.0047 U 0.0045 U 0.0048 U 0.0047 U 0.0046 U 0.005 U 0.0054 U 0.0041 U 0.0052 U 0.0044 U 0.0043 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0013 U 0.0015 U 0.0015 U 0.0016 U 0.0015 U 0.0015 U 0.0016 U 0.0018 U 0.041J 0.002J 0.0014 U 0.0014 U
|IPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0024 U 0.0028 U 0.0027 U 0.0028 U 0.0028 U 0.0027 U 0.0029 U 0.0032 U 0.0025 U 0.0031 U 0.0026 U 0.0026 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0013 U 0.0015 U 0.0014 U 0.0086 J 0.01J 0.0014 U 0.0015 UJ 0.0017 UJ 0.0013 UJ 0.0016 UJ 0.0014 UJ 0.0013 UJ
|lPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.054 0.0018 U 0.0018 U 0.0019 U 0.0018 U 0.0018 U 0.0061J 0.0021 U 0.0078J 0.002 U 0.011J 0.0017 U
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00042 U | 0.00048U | 0.00046 U | 0.00049 U 0.00048 U 0.00047 U | 0.00051U | 0.00055U | 0.00042U | 0.00053U | 0.00045U | 0.00044 U
|IPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00075U | 0.00087 U | 0.00083 U | 0.00088 U 0.00087 U 0.00084 U | 0.00091 U 0.001 U 0.00076 U 5.2 0.00081 U | 0.00079 U
|[Total PCB Aroclor (calc) mg/kg 10 66 0.65 NE 0.65 NE 0.054 0.00048 U | 0.00046 U 0.0086 0.01 0.00047 U 0.0061 0.00055 U 0.0488 5.202 0.011 0.00044 U
Metals
Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 6,700 J 7,100 7,000 J 9,200 J 6,200 J 6,700 7,300 6,600 7,300 7,000 6,200 6,900
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 3.3 2.8 3.4 291 1.6J 3.5 2 3.3 1.9 4.2 1.5 3.4
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.17 0.2 0.18 0.4 0.35 0.19 7.8 0.17 0.65 0.23 2.3 0.23
[[chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 10J 8.5 11J 12 6.9 117 9J 9.3) 9.5] 10 8.7 9.6
|[Copper mg/Kg NA 140,000 217 280 217 28.4 15 16 16 26 23 15 300 15 32 17 95 23
[|Lead mg/Kg 1,000 NE 118 3,000 118 13.1 5.5 5.3 5.6 9.1 7.1 5.6 62 5.3 16 7.2 27 5.5
[IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.0071J 0.0093J 0.013J 0.0092J 0.012J 0.0066 U 0.053 0.0068 J 0.012J 0.0062 U 0.019J 0.0089J
Nickel mg/Kg NA 70,000 980 130 130 24.54 11 8.5 11 13 8.8 117 13J 107 14) 12 15) 117
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.78 0.78 0.77 0.88 0.76 0.71 0.82 0.72 0.92 0.74 0.86 0.72
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 47 51 47 130 150 44 7,200 57 600 87 1,500 98
Total Petroleum Hydrocarbons (TPHSs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NA 2,000 NE 11,000 89U 10U 37J 1107 11U 72 9.1U 56 150 130 11U
[Residual Range Organics ma/Kg 2,000 NE 2,000 NA 2,000 NE 1,300 187 83U 200J 990J 95U 280 76U 200 210 190 9uU

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations
cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram

MTCA = Model Toxics Control Act
NA = Not Applicable
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




Rectifier Yard AOC - Oil House ASTs, Qil Lines, and Nearby Transformers RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Table 1-1

Winter 2015 - Spring 2016
(Page 6 of 6)

Eco!oglcal Analytical Results
Indicator
RYAOC-
TP-PL-48-0.5
MTCA Protection of Selected RYAOC- | (Duplicate of RYAOC-| RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural TP-PL-25-0.5 TP-PL-25-0.5) TP-PL-25-4.0 | TP-PLS-01-0.5 | TP-PLS-01-3.0 | TP-PLS-01-5.0 | TP-TR-14-0.5 | TP-TR-14-2.5 | TP-TR-15-0.5 | TP-TR-15-2.5 | TP-TR-16-0.5 | TP-TR-16-2.5
Parameter Name Units Industrial Method C wildlife Vadose Zone? Level Background 4/20/2016 4/20/2016 4/20/2016 4/18/2016 4/18/2016 4/18/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016
Aluminum Smelter
Cyanide” mg/Kg NA 2,200 5.0 1.9 1.9 NE 2.1U 19U NA NA NA NA NA NA NA NA NA NA
[[Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 5 4.2 NA NA NA NA NA NA NA NA NA NA
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.0071J 0.0017J 0.00068 U 0.064 0.00056 U 0.00055 U 0.0065 U 0.0007 U 0.0075J 0.02 0.0059 0.0013J
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.0094 J 0.0022J 0.00048 U 0.027 0.0004 U 0.00039 U 0.0046 U 0.0005 U 0.0083J 0.028 0.0074 0.0017J
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.09J 0.025J 0.00064 U 0.017 0.00054 U 0.00052 U 0.041J 0.00067 U 0.078J 0.18 0.057 0.0097
Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00052 U 0.00045 U 0.00054 U 0.028 0.031 0.00043 U 0.0052 U 0.00056 U 0.0031J 0.00049 U 0.0022J 0.00046 U
Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.097J 0.02J 0.00064 U 0.035 0.00054 U 0.00052 U 0.043J 0.00067 U 0.084J 0.2 0.056 0.0085
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.987 0.187 0.00081 U 0.036 0.00068 U 0.00066 U 0.25 0.00085 U 0.637J 1.6 0.62 0.12
||[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 1.2] 0.251] 0.00043 U 0.11 0.0036 U 0.00058 J 0.36 0.066 0.72 ] 1.9 0.75 0.12
||[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 1.9 0.4 0.00063 U 0.18 0.0053 U 0.0011J 0.55 0.13 1.1) 2.8 1.5 0.3
||[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 1) 0.2 0.00054 U 0.2 0.07 0.00092 J 0.31 0.045 0.53) 1.5 0.61 0.12
||[Benzo(k)fluoranthene mg/Kg NL NL NL NL NL NE 0.57J 0.11) 0.00064 U 0.066 0.0054 U 0.00052 U 0.19 0.029 0.38 1 0.32 0.086
[[Chrysene mg/Kg NL NL NL NL NL NE 1.2] 0.26J 0.0016 U 0.18 0.0013 U 0.0013 U 0.37 0.0017 U 0.76 J 2 0.84 0.18
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.17 0.029J 0.00077 U 0.0064 U 0.0064 U 0.00063 U 0.044 ) 0.0008 U 0.12 0.31 0.15 0.032
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 15] 0.29) 0.0015 U 0.16 0.0013 U 0.0012 U 0.4 0.056 1.1) 2.7 1 0.2
|[[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.039J 0.0094 J 0.00054 U 0.061 0.00045 U 0.00043 U 0.014J 0.00056 U 0.046 J 0.088 0.027 0.00046 U
[lIndeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 1.1) 0.23] 0.00064 U 0.1 0.0054 U 0.00052 U 0.31 0.05 0.62J 1.7 0.76 0.15
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.016J 0.0043J 0.00086 U 0.00071 U 0.00072 U 0.0007 U 0.0083 U 0.00089 U 0.014J 0.038 0.013 0.0024 J
|lPhenanthrene mg/Kg NA NE NL NE NL NE 0.54 0.11) 0.00074 U 0.14 0.00062 U 0.0006 U 0.19 0.00077 U 0.46 J 1.1 0.39 0.089
[[Pyrene mg/Kg NA 110,000 NL 650 650 NE 1.4 0.26J 0.001 U 0.23 0.08 0.00084 U 0.37 0.065 0.92) 2.4 0.96 0.17
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 1.684 0.3475 0.0003975 0.15032 0.0029655 0.000813 0.4981 0.086991 1.0126 2.661 1.0934 0.1906
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 2.2985 0.4626 0.00048 U 0.532 0.031 0.00039 U 0.688 0.056 1.8009 4.354 1.5585 0.3126
[[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 9.52 1.919 0.00043 U 1.102 0.15 0.0026 2.754 0.385 5.78 15.21 6.51 1.278
[[Polychlorinated Biphenyls (PCBs)
|IPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0078 U 0.0067 U 0.0081 U 0.0071 U 0.0069 U 0.0076 U 0.0077 U 0.0076 U 0.0067 U 0.0063 U 0.007 U 0.0079 U
|IPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0044 U 0.0038 U 0.0046 U 0.0041 U 0.0039 U 0.0043 U 0.0044 U 0.0043 U 0.0038 U 0.0036 U 0.004 U 0.0045 U
|IPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0052 U 0.0044 U 0.0054 U 0.0047 U 0.0045 U 0.005 U 0.0051 U 0.005 U 0.0044 U 0.0042 U 0.0046 U 0.0053 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.083J 0.013J 0.0018 U 0.0015 U 0.0015 U 0.0016 U 0.0017 U 0.0016 U 0.0015 U 0.0014 U 0.0015 U 0.0017 U
|IPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0031 U 0.0026 U 0.0032 U 0.0028 U 0.0027 U 0.003 U 0.003 U 0.003 U 0.0026 U 0.0025 U 0.0027 U 0.0031 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0016 U 0.0013 U 0.0016 U 0.0014 U 0.0014 U 0.0015 U 0.0016 U 0.066 J 0.0014 U 0.0013 U 0.0014 U 0.084J
|lPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.002 U 0.0017 U 0.0021 U 0.0018 U 0.0018 U 0.0019 U 0.0039J 0.197 0.036 0.0016 U 0.0018 U 0.002 U
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00053 U 0.00045 U 0.00055 U 0.00048 U 0.00046 U 0.00051 U 0.00052 U | 0.00051 U [ 0.00045 U 0.057J 0.044 ) 0.00054 U
|IPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00095 U 0.00081 U 0.00099 U 0.00087 U 0.00083 U 0.00092 U 0.0062 J 0.94) 0.00082 U | 0.00077 U [ 0.00085 U 4]
|[Total PCB Aroclor (calc) mg/kg 10 66 0.65 NE 0.65 NE 0.083 0.013 0.00055 U 0.00048 U 0.00046 U 0.00051 U 0.0101 1.196 0.036 0.057 0.044 4.084
Metals
Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 7,200 8,900 J 8,300 NA NA NA 7,700 6,800 11,000 12,000 7,500 7,800
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 7.3 2.5] 3.7 NA NA NA 3.7 3.4 4 3.9 1.9 3.8
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.2 0.22] 0.16 NA NA NA 0.57 0.26 0.82J 1.8 0.81 1.4
[[chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 6.8 8.7 14 NA NA NA 12J 107 17J 41 14 117
|[Copper mg/Kg NA 140,000 217 280 217 28.4 15 17 14 NA NA NA 29 17 45 98 400 19
[|Lead mg/Kg 1,000 NE 118 3,000 118 13.1 4.7 5.6 4.7 NA NA NA 14 7.5 19J 130 24 6.5
[IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.0062 U 0.0061 U 0.011J NA NA NA 0.064 0.0066 U 0.015J 0.032 0.083 0.0079J
Nickel mg/Kg NA 70,000 980 130 130 24.54 7.2 9.3 11 NA NA NA 13 11 17J 27 11 11
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.98J 1.57J 0.67 NA NA NA 0.79 0.78 1.3 0.84 0.89 0.81
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 49 62 J 42 NA NA NA 980 250 2,800 J 2,000 1,100 2,400
Total Petroleum Hydrocarbons (TPHSs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NA 2,000 NE 13J 117 11U 8,300 3,200 9.6 U 11U 18,000 84 270 1,900 2,100
[Residual Range Organics ma/Kg 2,000 NE 2,000 NA 2,000 NE 62 47 11J 45,000 17,000 14 32) 4,100 410 570 740 860

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram

MTCA = Model Toxics Control Act
NA = Not Applicable
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons
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RYAOC-SD02
cPAH (mg/kg)

PCBs (mg/kg

RYAOC-TP-PLO1

cPAH (mg/kg)
Total HMW PAH

Metals (mg/kg

Selenium

SL4-3

TPHs (mg/kg

Mineral Oil
RYAOC-TP-PLO3
cPAH (mg/kg

Total PCB Aroclor (calc)

Metals (mg/kg)

TPHs (mg/kg
RYAOC-SDO1

cPAH (mg/kg)
TTEC cPAH (calc)

TPHs (mg/kg

Residual Range Organics

SL2-3

cPAH (mg/kg

TTEC cPAH (calc) 25.810

Diesel Range Organics
Residual Range Organics

RYAOC-TP-PLO7
cPAH (mg/kg)

130,000 [
19,000

RYAOC-TP-AST04
Metals (mg/kg)

Selenium

TPHs (mg/kg.

Diesel Range Organics 130,000

-0.5 Duplicate -4.0

cPAH (mg/kg)

TPHs (mg/kg

Total HMW PAH

RYAOC-TP-PL10

1.919 0.00043 U

Metals (mg/kg!

[ [rRyAOC-TP-TR14

cPAH (mg/kg)
Total HMW PAH

PCBs (mg/kg
Total PCB Aroclor (calc)

Metals (mg/kg)

-0.5
2.754

0.0101

0.79

980 RYAOC-TP-TR16

cPAH (mg/kg)
Total HMW PAH

PCBs (mg/kg
Total PCB Aroclor (calc)

| Metals (mg/kg)

TPHs (mg/kg,
Diesel Range Organics
Residual Range Organics

1u
32)

18,000
4,100

TPHs (mg/kg

Diesel Range Organics
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e PAHs (maximum of 1.206 mg/kg as total HMW PAH) exceeded the terrestrial ecologic
screening level of 1.1 mg/kg as total HMW PAH in one of 11 samples. PAH
concentrations were reported at concentrations below MTCA Method C screening levels,
and MTCA-derived soil screening levels for protection of groundwater.

e Metals when detected were not reported at concentrations above MTCA Method C
screening levels, MTCA-derived soil screening levels for protection of groundwater.
Selenium (maximum of 1.4 mg/kg) exceed the terrestrial ecological soil screening level
for protection of wildlife of 0.3 mg/kg and site background in all 11 samples.

1.3.2 Oil Lines and Nearby Transformers

The RI analytical results are summarized in Table 1-1, and historical analytical results (PGG 2012Db)
are summarized in Volume 5, Appendix F-1. The Rl and historical sampling locations and results
of screening level exceedances are shown in Figure 1-1. The RI analytical program for the oil
pipelines and associated transformers included: total cyanide, fluoride, PAHs, PCBs, metals, and
diesel-range petroleum hydrocarbons in accordance with the Final RI Phase 2 Work Plan (Tetra
Tech et al. 2015b).

At each sampling station of former and current oil pipelines, at least one sample was collected from

beneath the expected depth of the pipeline.

One new RI finding is the oil lines are still in place in the main portion of the Rectifier Yard (refer
to Figure 1-1), and that the lines have been removed from the areas north of the Oil House. Spill kits
and pipe repair tools were brought to the field in case the lines were damaged during excavation

activities; however, no lines were damaged during excavation activities.

In general, the oil lines appeared to be in good condition and were intact with only small amounts
of petroleum odor and staining observed at a few locations (RYAOC-TP-PL-13, RYAOC-TP-
PL-19, and RYAOC-TP-PL-23). All of the encountered oil lines consisted of 2-inch diameter metal
pipe that were wrapped with tape labelled “3M, 10 mL”. At most of the excavation locations, a pair
of 2-inch lines were present. The pipes were often embedded in sand backfill and no information
was available regarding whether these lines had been previously purged. Presumably, the oil lines
have been purged based on the fact based on the fact that the transformers and ASTs have already

been decommissioned and removed in this area.
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A few additional samples were collected based on field observations and are summarized below:

e During the process of locating the former oil line that trends northwest-southeast and is
located north of the water tower (see Figure 1-1), an area of suspected petroleum staining
was observed north of the foundation for the Harmonic Filter and near the former
location of the Rectifier Auxiliary Building (Substation 19) (see Volume 5,
Appendix F-1). Samples were not previously collected at this location. A
3-ft x 6-ft x 5-ft test pit was excavated in this area (i.e., RYAOC-TP-PLS01) as shown
on Figure 1-1. Petroleum odor and staining was noted to approximately 5 ft bgs, where
the excavation was terminated due to an encountered concrete footing that prevented
further excavation.

e Four additional stations were sampled to better characterize oil lines near the main
transformers in the western portion of the Rectifier Yard including: RYAOC-TP-PL-25,
RYAOC-TP-TR-14, RYAOC-TP-TR-15, and RYAOC-TP-TR-16.

RI soil analytical results from the oil line areas and nearby transformers (RYAOC-TP-TR-14,
RYAOC-TP-TR-15, and RYAOC-TP-TR-16) are summarized as follows:

e Fluoride (maximum of 580 J mg/kg) exceeded the MTCA-derived soil screening level
for protection of groundwater of 147.6 mg/kg in one surface soil sample (RYAOC-TP-
PL-05-0.5).

e CcPAH concentrations did not exceed the MTCA Method C Industrial screening level of
130 mg/kg TTEC. Five of the soil samples (maximum of 13.04 mg/kg at RYAOC-TP-
PL-05-0.5) exceeded the MTCA soil screening level of 3.9 mg/kg cPAH TTEC that is
based on groundwater protection. Twenty-four of the 63 samples (maximum of
120 mg/kg at RY AOC-TP-PL-05-0.5) exceeded the terrestrial ecological screening level
of wildlife protection for total HMW PAHSs of 1.1 mg/kg.

e PCBs were detected at low concentrations below the MTCA Method A Industrial
screening level of 10 mg/kg. Total PCBs were detected at concentrations (maximum of
9.563 mg/kg) above the terrestrial ecologic screening level for protection of wildlife
(0.65 mg/kg) in two stations (RYAOC-TP-PL-13-2.5, RYAOC-TP-PL-14-2.0, and
RYAOC-TP-PL-23-2.5). Aroclors 1268, 1260, and 1254 were the main PCBs detected.

e For metals, arsenic (maximum of 11 mg/kg), cadmium (maximum of 7.8 mg/kg), copper
(maximum 300 mg/kg), zinc (maximum of 7,200 mg/kg), and lead (maximum of
130 mg/kg) were detected in soils above MTCA-derived screening levels for protection
of groundwater, and/or terrestrial ecological screening levels for wildlife protection, as
well as background concentrations. Selenium (maximum of 1.5 mg/kg) was detected
above terrestrial ecological screening levels for wildlife protection in all of the collected
samples.
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e Diesel-range organics and residual-range organics were detected above the MTCA
Method A Industrial screening level of 2,000 mg/kg in 6 of 63 oil line and transformer
soil samples. Samples exceeding screening levels were generally associated with the oil
conveyance lines (RYAOC-TP-PL-13 and RYAOC-TP-PL-19), one of the transformers
(RYAOC-TP-TR-16), and the area of soil staining discovered during the RI field
investigation north of the harmonic filter (RYAOC-TP-PLS-01).

e Soil samples collected from the historical soil excavation/soil staining area along the
northernmost former oil line segment (refer to Figure 1-1) did not exceed MTCA
Method A and C Industrial screening levels, like historical (PGG 2012b) confirmation
sample results (refer to Figure 1-1 and Volume 5, Appendix F-1).

The RI results for the oil lines are like historical soil results that showed low levels of PCBs below
applicable screening levels. PAHSs and diesel-range organics exceeded MTCA soil screening levels

for groundwater protection in some locations for both the RI and pre-RI data sets (Figure 1-1).

1.3.3 Rectifier Building Transformer Bays and Basement

The Final Rl Phase 2 Work Plan (Tetra Tech et al. 2015b) included sampling of the Rectifier
Building transformer bays as well as three borings in the Rectifier Building Basement. Consistent
with the Final Rl Phase 2 Work Plan (Tetra Tech et al. 2015b), total cyanide and fluoride were not
included in the analytical program for these samples as they were not COPCs in this area.

Table 1-2 summarizes the RI soil results for the Rectifier Building transformer bays and basement.
Figure 1-2 shows the RI sampling stations and results exceeding screening levels for the Rectifier
Building Transformer Bays and Basement.

The transformer bays were reportedly backfilled to an unknown depth with a coarse-sandy gravel
backfill containing a small percentage of silt and clay. The backfill likely occurred around the time
of construction of the bays.

The basement soil samples (RYAOC-SB1, RYAOC-SB2, and RYAOC-SB3) were collected after
the basement concrete floor was cored to allow for access. The samples were collected using a hand-
auger due to the access difficulties for a conventional drill rig. Refusal was encountered at all three
auger locations at a shallow depth of 1.0 ft below the base of the slab in the dense and gravelly soil.
No soil staining or chemical odor were observed in the hand auger borings, and the adjacent lined
trenches and sumps were found to be in good condition at the time of inspection.
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Table 1-2
Rectifier Yard AOC - Rectifier Building Transformer Bays and Basement RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Spring and Fall 2016, Fall 2017
(Page 1 of 2)

Eco!oglcal Analytical Results
Indicator
RYAOC- RYAOC- RYAOC-
SB40-1.0 TP-TR-46-1.0 TP-TR-45-1.0
MTCA Protection of | Selected RYAOC- RYAOC- RYAOC- |(Duplicate of RYAOC-| RYAOC- |(Duplicate of RYAOC-| RYAOC- RYAOC- RYAOC- |(Duplicate of RYAOC-| RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural SB01-1.0 SB02-1.0 SB03-1.0 SB03-1.0) TP-TR-01-1.0 TP-TR-01-1.0) TP-TR-02-1.0 | TP-TR-03-1.0 | TP-TR-04-1.0 TP-TR-3.0-1.0) TP-TR-05-1.0
Parameter Name Units Industrial | Method C Wildlife || Vadose Zone® Level Background || 11/16/2017 11/3/2016 11/3/2016 11/3/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016
[Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.00072 U 0.00099 J 0.00073 U 0.0014J 0.0032J 0.0086 J 0.0048 J 0.014 0.0014J 0.002 J 0.0036 J
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.00051 U 0.0022 B 0.0006 B 0.0015 B 0.0046 J 0.0097J 0.0069 0.02 0.0021J 0.0029 J 0.0049 J
Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.00068 U 0.00062 U 0.0007 U 0.0018J 0.033J 0.07J 0.05 0.18 0.014 0.015 0.033
[Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00057 U 0.00052 U 0.00058 U 0.0014J 0.00062 J 0.0011J 0.0012J 0.0033J 0.00054 U 0.00047 U 0.00052 U
[Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.00068 U 0.00062 U 0.0007 U 0.0015J 0.042J 0.095J 0.064 0.21 0.025 0.023 0.047
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.00092 J 0.00086 B 0.0019 B 0.0029 B 0.33J 0.73J 0.58 1.6 0.17 0.16 0.4
[[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.00054 J 0.00042 U 0.0017J 0.0023J 0.421] 0.81J 0.65 2 0.22 0.21 0.49
[[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.0056 J 0.00061 U 0.0038 J 0.0031J 0.651J 1.3J 1.1 3.1 0.32 0.3 0.69
[[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.00093 J 0.00052 U 0.002J 0.0024J 0.39 0.56 0.71 2 0.19 0.18 0.47
[[Benzo(K)fluoranthene mg/Kg NL NL NL NL NL NE 0.0012J 0.00062 U 0.0012J 0.0023J 0.211] 0.441J 0.34 0.93 0.11 0.11 0.26
[[Chrysene mg/Kg NL NL NL NL NL NE 0.004J 0.0016 U 0.0034J 0.0034J 0.431] 0.85J 0.77 2.2 0.23 0.22 0.54
|[Dibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.00082 U 0.00075 U 0.00084 U 0.0017J 0.052J 0.13J 0.11 0.31 0.023 0.021 0.049
[[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.0025J 0.0015 U 0.0037J 0.0055 0.55] 1.2J 1.4 3 0.28 0.27 0.79
[[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.00057 U 0.00052 U 0.00058 U 0.0013J 0.015J 0.042J) 0.022 0.076 0.0066 0.0068 0.013
{lindeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.0011J 0.00062 U 0.0024 J 0.0023J 0.411] 0.67J 0.73 2 0.2 0.18 0.48
|[Naphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.00091 U 0.0018 B 0.00094 B 0.0019 B 0.0081J 0.016 J 0.012 0.034 0.0036 J 0.0043J 0.007
[[Phenanthrene mg/Kg NA NE NL NE NL NE 0.0013J 0.002 B 0.0016 B 0.0025 B 0.211] 051 0.32 1.1 0.11 0.11 0.26
[[Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.0016 J 0.0011J 0.0025J 0.0046 J 0.491] 1] 1.2 2.7 0.26 0.25 0.69
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.001503 0.000434 0.002706 0.003564 0.5895 1.1455 0.9437 2.816 0.3046 0.2893 0.6833
[lLMw PAH mg/Kg NA NE 100 NE 100 NE 0.0038 0.00699 0.00684 0.0188 0.86652 1.9424 1.8809 4.6373 0.4427 0.434 1.1585
[[HMwW PAH mg/Kg NA NE 1.1 NE 1.1 NE 0.01589 0.00196 0.0189 0.025 3.382 6.49 6.19 16.84 1.723 1.631 4.069
[[Polychlorinated Biphenyls (PCBs)
[lPCB-araclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0088 UJ 0.0068 U 0.0071 U 0.0079 UJ 0.0055 U 0.0075 U 0.0071 U 0.0064 U 0.007 U 0.0075 U 0.0066 U
[lPCB-araclor 1221 mg/Kg NA NE NE NE NE NE 0.005 U 0.0038 U 0.004 U 0.0045 UJ 0.0031 U 0.0042 U 0.004 U 0.0037 U 0.004 U 0.0043 U 0.0038 U
[lPCB-araclor 1232 mg/Kg NA NE NE NE NE NE 0.0059 U 0.0045 U 0.0047 U 0.0052 UJ 0.0037 U 0.0049 U 0.0047 U 0.0043 U 0.0047 U 0.005 U 0.0044 U
[lPCB-araclor 1242 mg/Kg NA NE NE NE NE NE 0.0019 U 0.0015 U 0.0015 U 0.0017 UJ 0.0012 U 0.0016 U 0.0015 U 0.0014 U 0.0015 U 0.0021J 0.0014 U
[lPCB-araclor 1248 mg/Kg NA NE NE NE NE NE 0.0035 U 0.0027 U 0.0028 U 0.0031 UJ 0.0022 U 0.0029 U 0.0028 U 0.0025 U 0.0045J 0.003 U 0.15]
[lPCB-araclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0028 J 0.0014 U 0.0014 U 0.0016 UJ 0.0011 U 0.0015 U 0.0014 U 0.0013 U 0.0014 UJ 0.0015 U 0.141]
[lPCB-araclor 1260 mg/Kg NA 66 NE NE 66 NE 0.0023 U 0.0017 U 0.0018 U 0.002 UJ 0.013J 0.006 J 0.021J 0.091J 0.0064 J 0.0046 J 0.047J
[lPCB-araclor 1262 mg/Kg NA NE NE NE NE NE 0.0006 U 0.00046 U 0.00048 U 0.00054 UJ 0.00037 U 0.0005 U 0.00048 U 0.00044 U 0.00048 U 0.00051 U 0.00045 U
[lPCB-araclor 1268 mg/Kg NA NE NE NE NE NE 0.0011 U 0.00082 U 0.00087 U 0.00096 UJ 0.00067 U 0.0055J 0.00086 U 0.00078 U 0.00086 U 0.00092 U 0.00081 U
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE 0.0028 0.00046 U 0.00048 U 0.00054 UJ 0.013 0.0115 0.021 0.091 0.0109 0.0067 0.337
Metals
Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 8,700 6,100J 6,700J 7,100 J 3,100J 3,700 7,700J 9,100J 9,100J 8,500 J 7,400
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 2.8 1.8 4.6 4.5 0.96J 1.1J 61 4.6 2.9 251 4.31]
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.12 0.21 0.3 0.43 0.171J 0.3J 0.87J 1.8J 0.271 0.2] 0.64J
[[chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 16 487 9.8J 101 4.8J 531 137 197 9.5J 8J 1517
{[Copper mg/Kg NA 140,000 217 280 217 28.4 17 201 30J 1817 8.6J 11 221 80J 187 1617 231
[[Lead mg/Kg 1,000 NE 118 3,000 118 13.1 5 4.7 5.5 6.7 4.8J 511 9.7J 557 7J 591 741
[[Mercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.015J 0.012B 0.014 B 0.013B 0.014J 0.0069 J 0.059J 0.141 0.0088 J 0.0099 J 0.241]
Nickel mg/Kg NA 70,000 980 130 130 24.54 9.3 6 127 14 4917 6J 141 731 8.4J 7.2] 141
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 1.2 0.99 0.66 0.8 0.45 0.49 0.57 0.51 0.85 0.81 0.48J
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 47 42 4710 58J 39 62J 970J 1,200J 69 56 J 1801
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/Kg 2,000 NE || 2,000 NE 2,000 NE 221 9.9U 13U 12U 171 141 31 51 10U 9.7U 16J
[Residual Range Organics ma/Kg 2,000 NE _|[ 2000 NE 2,000 NE 65 197 11U 9.7U 74 49J 95 250 261 22 87

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.
a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.
B = The result is less than 5 times the blank contamination. The result is considered as non-positive because

cross-contamination is suspected.
J = The result is an estimated value.
U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.
UJ = Chemical was not detected. The associated limit is estimated.
CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon

mg/Kg = milligrams per kilogram
MTCA = Model Toxics Control Act

NA = Not Applicable
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon

PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level

Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




Table 1-2

Rectifier Yard AOC - Rectifier Building Transformer Bays and Basement RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Spring and Fall 2016, Fall 2017

(Page 2 of 2)

Eco!oglcal Analytical Results
Indicator
RYAOC- RYAOC-
TP-TR-44-1.0 TP-TR-47-1.0
MTCA Protection of [ gelected RYAOC- | (Duplicate of RYAOC-| RYAOC- |[(Duplicate of RYAOC-| RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural TP-TR-06-1.0 TP-TR-06-1.0) TP-TR-07-1.0 TP-TR-07-1.0) TP-TR-08-1.0 | TP-TR-09-1.0 | TP-TR-10-1.0 | TP-TR-11-1.0 | TP-TR-12-1.0 | TP-TR-13-1.0
Parameter Name Units Industrial | Method C Wildlife || Vadose Zone? Level Background || 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/20/2016 4/19/2016
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.00047 U 0.0058 U 0.016 0.019 0.0028 J 0.00096 J 0.0087 0.0014J 0.013 0.0063
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.00034 U 0.0067 J 0.023 0.027 0.0043J 0.0019J 0.013 0.0022 J 0.019 0.0068
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.0011J 0.02J 0.18 0.21 0.03 0.0084 0.076 0.016 0.17 0.059
Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00037 U 0.0046 U 0.0005 U 0.00048 U 0.0005 U 0.00043 U 0.0005 U 0.00037 U 0.0031J 0.0011J
[Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.00075 B 0.03J 0.2 0.22 0.038 0.011 0.08 0.022 0.17 0.059
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.0071 B 0.23J 1.8 2.1 0.31 0.081 0.99 0.19 1.6 0.65
|[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.0087 B 0.271J 2 2.2 0.37 0.094 1.2 0.24 1.8 0.88
|IBenzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.014 B 0.43J 3 3.4 0.58 0.16 2 0.42 2.7 15
|[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.0079 B 0.23J 1.8 1.9 0.33 0.089 1.7 0.24 1.7 0.62
|IBenzo(k)fluoranthene mg/Kg NL NL NL NL NL NE 0.0044 B 0.11J 0.84 0.89 0.2 0.048 0.57 0.14 1 0.44
|[Chrysene mg/Kg NL NL NL NL NL NE 0.0091 B 0.3J 2.3 2.8 0.39 0.11 1.3 0.25 2 0.91
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.0021 B 0.067J 0.29 0.35 0.046 0.014 0.25 0.035 0.28 0.15
|Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.011 B 0.33J 2.8 3.2 0.48 0.13 1.6 0.29 2.6 1.1
|Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.0005J 0.01J 0.075 0.092 0.014 0.0036 J 0.035 0.0072 0.067 0.03
|lindeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.0098 B 0.3J 1.9 2.1 0.36 0.1 1.7 0.27 1.8 0.83
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.0006 U 0.0074 U 0.041 0.048 0.0073 0.0031J 0.027 0.0041 0.036 0.012
|lPhenanthrene mg/Kg NA NE NL NE NL NE 0.0043 B 0.13J 1.1 1.2 0.18 0.051 0.58 0.11 0.95 0.4
|[Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.0094 B 0.29J 2.5 2.9 0.42 0.11 14 0.26 2.3 0.91
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.012531 0.3867 2.806 3.112 0.5235 0.1354 1.764 0.348 2.558 1.2461
lILMW PAH mg/Kg NA NE 100 NE 100 NE 0.01765 0.5267 4.435 5.016 0.7564 0.20996 2.4197 0.4529 4.0281 1.6742
[IHMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 0.0725 2.227 16.43 18.64 3.006 0.806 11.11 2.045 15.18 6.89
|[Polychlorinated Biphenyls (PCBs)
|IPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0073 U 0.0057 U 0.0062 U 0.0067 U 0.0069 U 0.0076 U 0.0073 U 0.0073 U 0.0072 U 0.0064 U
|IPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0041 U 0.0033 U 0.0035 U 0.0038 U 0.0039 U 0.0043 U 0.0042 U 0.0042 U 0.0041 U 0.0036 U
|IPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0048 U 0.0038 U 0.0041 U 0.0045 U 0.0045 U 0.005 U 0.0049 U 0.0049 U 0.0048 U 0.0042 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0016 U 0.0012 U 0.0013 U 0.0015 U 0.0015 U 0.0016 U 0.0016 U 0.0016 U 0.0016 U 0.0014 U
|IPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0042J 0.22] 0.0024 U 0.0026 U 0.0027 U 0.003 U 0.0029 U 0.0029 U 0.0028 U 0.0025 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0015 UJ 0.0012 UJ 0.0013 U 0.0014 U 0.0014 U 0.046 J 0.0015 U 0.0015 U 0.0015 U 0.034
|IPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.0019 U 0.0094J 0.026 J 0.033J 0.014J 0.032J 0.271J 0.017J 0.042) 0.01J
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00049 U 0.00039 U 0.00042 U 0.00046 U 0.00046 U 0.00051 U 0.00049 U 0.0005 U 0.00049 U 0.00043 U
|IPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00088 U 0.0007 U 0.00075 U 0.00082 U 0.00084 U 0.00092 U 0.00089 U 0.00089 U 0.00088 U 0.00078 U
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE 0.0042 0.2294 0.026 0.033 0.014 0.078 0.27 0.017 0.042 0.034
Metals
Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 2,600J 4,700 J 6,900 J 8,300J 3,600J 4,700J 9,600 J 3,700J 5,400 J 5,200 J
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 1.3J 241 3.8J 551 251 3.1J 8.6J 23] 2.71] 2.6
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.17J 0.51J 147 2] 0.421J 0.28J 3.1J 0.42J 1.2 0.34
|IChromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 4.4 7.6J 16J 32J 7.2] 8.7J 34J 9.2] 141 9.3J
l[Copper mg/Kg NA 140,000 217 280 217 28.4 141 187 40J 65J 20J 171 52J 21J 49J 15
||Lead mg/Kg 1,000 NE 118 3,000 118 13.1 251 591 171 100J 6.9J 3.7J 1107 11 171 6.7
|IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.082J 0.042) 0.099J 0.065J 0.014J 0.2] 0.1J 0.051J 0.071J 0.093J
Nickel mg/Kg NA 70,000 980 130 130 24.54 491 7917 16J 260 6.6J 8.2J 260 101 1917 8.4
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.36J 0.42J 0.49 0.49 0.38J 0.34J 0.57 0.36J 0.43J 0.44J
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 83J 821 2701 440 380J 330J 650J 1507 580J 84
Total Petroleum Hydrocarbons (TPHSs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 11U 60J 61 96J 140 42 1,300 28 78 30
|Residual Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 9.2UJ 1,100J 1701 2401 80 51 430 58 270 160

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.
a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.
B = The result is less than 5 times the blank contamination. The result is considered as non-positive because
cross-contamination is suspected.
J = The result is an estimated value.
U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.
UJ = Chemical was not detected. The associated limit is estimated.
CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram
MTCA = Model Toxics Control Act

NA = Not Applicable
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons
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Soil analytical results for the transformer bays and basement are summarized as follows:

e CcPAH concentrations did not exceed the MTCA Method C Industrial screening level of
130 mg/kg TTEC or the soil screening level for protection groundwater of 3.9 mg/kg
TTEC. Seven of the soil sample results (maximum of 18.64 mg/kg as total HMW PAH
in RYAOC-TP-TR-47-1.0, the field duplicate of TR-07-1.0) exceed the soil screening
level for wildlife protection of 1.1 mg/kg as total HMW PAH.

e PCBs were not detected above MTCA C Industrial screening levels. Aroclors 1248,
1254, 1260, and 1268 were detected at low concentrations below the total PCB terrestrial
ecological soil screening levels for wildlife protection of 0.65 mg/kg.

e For metals, arsenic (maximum of 8.6 mg/kg), cadmium (maximum of 3.1 J mg/kg), and
zinc (maximum of 1,200 J mg/kg) were detected in soils above MTCA-derived soil
screening levels for protection of groundwater and/or terrestrial ecological soil screening
levels for wildlife protection as well as background concentrations. Arsenic exceeded
screening levels in one of 21 samples; cadmium and zinc exceeded screening levels in
6 of 21 samples. Selenium (maximum of 1.2 mg/kg) exceed terrestrial ecologic screening
level for wildlife protection and background concentrations in all 21 samples.

e Diesel-range organic and/or residual-range organics were not detected above the MTCA
Method A Industrial soil screening level of 2,000 mg/kg, which is based on groundwater
protection, in any of the 21 soil samples.

e Screening levels were not exceeded in the soil samples collected from the basement soil
borings collected from beneath the basement concrete floor.

The RI results for the Rectifier Building Transformer Bays are similar to historical soil results
collected from this area that showed concentrations of PCBs, PAHSs, and diesel-range petroleum
hydrocarbons generally below MTCA Method A Industrial screening levels (refer to Figure 1-2).

1.3.4 Northwest Area of the Rectifier Yard

This area was included in the RI because of previous storage of plant demolition debris. During the
RI field investigation, the area contained scattered metal debris and concrete rubble which appeared
to be partially re-graded during plant demolition activities, as evidenced by the presence of a
concrete and gravel aggregate layer. Samples from this area were analyzed for total cyanide,
fluoride, PAHs, PCBs, metals (Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn), and TPH-Dx in
accordance with the Final Rl Phase 2 Work Plan (Tetra Tech et al. 2015b). RI sample results are
summarized in Table 1-3 and Figure 1-3.
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Table 1-3

Rectifier Yard AOC - Northwest Area of Rectifier Yard Rl Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Spring 2016
Eco!og|cal Analytical Results
Indicator
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL Groundwater | Screening Natural TP-G-01-0.5 TP-G-02-0.5 TP-G-03-0.5 TP-G-04-0.5 TP-G-05-0.5 TP-G-06-0.5 TP-G-07-0.5 TP-G-08-0.5 TP-G-09-0.5 TP-G-10-0.5
Parameter Name Units Industrial Method C Wildlife Vadose Zone? Level Background 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016 4/18/2016
[Aluminum Smelter
Cvanideb mg/Kg NA 2,200 5.0 1.9 1.9 NE 21U 21U 21U 21U 22U 2U 2U 21U 2U 21U
||Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 13J 4B 8J 9.3] 14) 29B 11 6.3 15) 3.2B
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.00062 U 0.0006 U 0.00063 U 0.00059 U 0.0011J 0.00057 U 0.0018 J 0.0006 U 0.0007 U 0.00065 U
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.00045 U 0.00043 U 0.00045 U 0.00042 U 0.0013J 0.0004 U 0.0021J 0.00043 U 0.0005 U 0.00047 U
|Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.0014 J 0.00057 U 0.0006 U 0.0014 J 0.012 0.00054 U 0.014 0.001J 0.0011J 0.00062 U
|Acenaphthylene mg/Kg NA NE NL NE NL NE 0.00094 J 0.00047 U 0.0005 U 0.0014 J 0.00076 J 0.00045 U 0.0018 J 0.00048 U 0.00055 U 0.00052 U
[Anthracene mg/Kg NA NE NL 2,300 2,300 NE 0.0038 J 0.0015J 0.0006 U 0.0021J 0.014 0.00054 U 0.026 0.0011J 0.0017J 0.00062 U
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.028 0.0027 J 0.00076 U 0.012 0.16 0.00068 U 0.17 0.0066 0.012 0.00079 U
|IBenzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.028 0.003 J 0.0026 J 0.011 0.2 0.00036 U 0.16 0.0073 0.015 0.00059 J
||Benzo(b)f|uoranthene mg/Kg NL NL NL NL NL NE 0.042 ] 0.0063 0.00059 U 0.016 0.25 0.00053 U 0.17 0.01 0.021 0.00061 U
|IBenzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.028 0.0048 0.0019J 0.013 0.17 0.00045 U 0.12 0.0054 0.013 0.00052 U
||Benzo(k)f|uoranthene mg/Kg NL NL NL NL NL NE 0.015 0.0028 J 0.0006 U 0.0068 0.11 0.00054 U 0.089 0.0032J 0.0069 0.00062 U
||Chrysene mg/Kg NL NL NL NL NL NE 0.035J 0.0051 0.0015 U 0.017 0.2 0.0013 U 0.22 0.0079 0.016 0.0016 U
||Dibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.0046 J 0.00083 J 0.00072 U 0.0023 J 0.027 0.00065 U 0.02 0.001J 0.0023 J 0.00074 U
||Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.035 0.0053 0.0014 U 0.019 0.23 0.0014 J 0.28 0.012 0.02 0.0014 U
||Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.0012J 0.0012J 0.0005 U 0.0016 J 0.0052 0.00045 U 0.0081 0.00048 U 0.00055 U 0.00052 U
||Inden0(l,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.026 0.0041J 0.0023 J 0.012 0.17 0.00054 U 0.12 0.0058 0.014 0.00062 U
||Naphtha|ene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.00095 J 0.00076 U 0.0008 U 0.0012J 0.0021J 0.00072 U 0.0043 J 0.00077 U 0.00088 U 0.00083 U
||Phenanthrene mg/Kg NA NE NL NE NL NE 0.0091 0.0029 J 0.00073J 0.01 0.079 0.0008 J 0.12 0.0064 0.0075 0.00071 U
||Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.04 0.0069 0.0056 0.02 0.21 0.0033J 0.27 0.014 0.022 0.0039J
||Tota| TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.03991 0.004724 0.002971 0.01608 0.2737 0.0003335 0.2191 0.010039 0.02078 0.000767
||LMW PAH mg/Kg NA NE 100 NE 100 NE 0.05239 0.0109 0.00073 0.0367 0.34546 0.0022 0.4581 0.0205 0.0303 0.00047 U
||HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 0.2466 0.03653 0.0124 0.1101 1.497 0.0033 1.339 0.0612 0.1222 0.00449
|lPolychlorinated Biphenyls (PCBs)
||PCB—aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0067 U 0.0066 U 0.0071 U 0.0069 U 0.0074 U 0.0068 U 0.0074 U 0.0072 U 0.0072 U 0.0071 U
||PCB-ar0CIor 1221 mg/Kg NA NE NE NE NE NE 0.0038 U 0.0038 U 0.0041 U 0.0039 U 0.0042 U 0.0039 U 0.0042 U 0.0041 U 0.0041 U 0.0041 U
||PCB—aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0044 U 0.0044 U 0.0047 U 0.0046 U 0.0049 U 0.0045 U 0.0049 U 0.0048 U 0.0047 U 0.0047 U
||PCB-ar0CIor 1242 mg/Kg NA NE NE NE NE NE 0.0014 U 0.0014 U 0.0015 U 0.0015 U 0.0016 U 0.0015 U 0.0016 U 0.0016 U 0.0015 U 0.0015 U
||PCB—aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0026 UJ 0.0026 UJ 0.0028 UJ 0.0027 UJ 0.0029 UJ 0.0027 UJ 0.0029 UJ 0.0028 UJ 0.0028 UJ 0.0028 UJ
||PCB-ar0CIor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0013 U 0.0013 U 0.0014 U 0.0014 U 0.0015 U 0.0014 U 0.0015 U 0.0015 U 0.0015 U 0.0014 U
||PCB—aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.0017 U 0.0017 U 0.0018 U 0.0018 U 0.0019 U 0.0018 U 0.0019 U 0.0019 U 0.0018 U 0.0018 U
||PCB-ar0CIor 1262 mg/Kg NA NE NE NE NE NE 0.00045 U 0.00045 U 0.00048 U 0.00047 U 0.0005 U 0.00046 U 0.0005 U 0.00049 U 0.00048 U 0.00048 U
||PCB—aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00081 U 0.00081 U 0.00087 U 0.00084 U 0.0009 U 0.00083 U 0.0009 U 0.00088 U 0.00087 U 0.00087 U
||Tota| PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE 0.00045 U 0.00045 U 0.00048 U 0.00047 U 0.0005 U 0.00046 U 0.0005 U 0.00049 U 0.00048 U 0.00048 U
|IMetals
||Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 7,900 7,600 7,200 7,200 10,000 5,800 8,600 6,700 8,500 5,400
|[Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 2.4 3.3 3.2 2.6 4 3.4 2.2 1.5 2.4 1J
||Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.16J 0.15)J 0.1J 0.17J 0.25J 0.14J 0.25J 0.13J 0.15)J 0.16J
||Chr0mium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 5.9 11) 10J 7.1] 8.9J 7.71] 11) 14) 6.3 15)
lICopper mg/Kg NA 140,000 217 280 217 28.4 14 10 11 13 18 14 17 14 16 171
||Lead mg/Kg 1,000 NE 118 3,000 118 13.1 4.3 4.3 4.1 4.6 6.9 4.7 5.9 3 4.9 2.1
||Mercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.026 0.0061 U 0.0055 U 0.0079J 0.0076 J 0.011J 0.015) 0.0063 U 0.0079 J 0.0057 U
||Nicke| mg/Kg NA 70,000 980 130 130 24.54 6J 10J 9.3] 6.6 J 9.4] 8.9J 8.6J 6.8 6.8J 4.6
|ISelenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 1.5 0.99 0.99 1.6 1.6 1.3 1.7 1.6 1.5 1.6J
||Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 51 39 38 46 57 42 69 48 48 43
|ITotal Petroleum Hydrocarbons (TPHSs)
||Diese| Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 26 11U 10U 11U 10U 8.9U 18J 9.7U 11U 8.9U
|Residua| Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 430 60 85U 21 29 74U 77 8.1U 18 74U

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.
a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.
b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.

c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
= The result is an estimated value.
U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.
CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon

mg/Kg = milligrams per kilogram

MTCA = Model Toxics Control Act

NA = Not Applicable

NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon

PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level

Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons
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Analytical results for the Northwest Area of the Rectifier Yard are summarized as follows:

e Total cyanide was not detected in any of the 10 soil samples.

e Fluoride was detected at low estimated concentrations (2.9 B to 15 J mg/kg) below soil
screening levels.

e None of the cPAH sample results exceeded the MTCA Method C Industrial screening
levels of 130 mg/kg and soil screening level for protection of groundwater of 3.9 mg/kg
cPAH TTEC, respectively. Two samples (maximum of 1.497 mg/kg at total HMW
PAHSs) exceeded the terrestrial ecologic soil screening level for wildlife protection of
1.1 mg/kg total HMW PAHs.

e PCBs were not detected in any of the 10 soil samples collected and analyzed.

e Metals, where detected, were reported at concentrations below screening levels in all 10
soil samples except for selenium (maximum of 1.7 mg/kg), which was detected above
the terrestrial ecologic screening level for wildlife protection of 0.3 mg/kg and
background concentrations in all 10 collected samples.

e Diesel-range organics and/or residual-range organics were detected at concentrations
below MTCA Method A Industrial soil screening level of 2,000 mg/kg in the 10 soil
samples.

1.3.5 Plant Interior Transformer Substations

This summary presents the soil results for the individual transformer locations found at various
locations in the Production Building foundation(s) A through D in the main plant area footprint.
These transformers are included in the Rectifier Yard AOC consistent with the Final RI Phase 2
Work Plan (Tetra Tech et al. 2015b) even though they are generally not physically located in the
area of the Rectifier Yard. There is a total of 27 transformer substations located throughout the site,
including two in the vicinity of the Rectifier Yard. Previous soil sampling at interior transformer
substations included a total of 37 composite soil samples representing 18 of the 27 substations (PGG
2012b) for PAHs, PCBs, and TPH-Dx. Results showed the widespread presence of PAHs and
TPH-Dx in above screening levels shallow soils in this area. During the RI field investigation, some
of the previously inaccessible substations were sampled, and some of the previously sampled
substations were re-sampled for an expanded analytical suite. The RI analytical program for interior
transformer substations included total cyanide, fluoride, PAHs, PCBs, TPH-Dx, and metals (Al, As,
Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn).
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RI soil sample results are summarized in Table 1-4. Rl soil sample results and historical (PGG
2012b) sample results for the western and eastern portion of the plant area footprint are shown in

Figures 1-4 and 1-5, respectively.
RI analytical results are summarized as follows:

e Total cyanide was not detected in any of the 68 soil samples.

e Fluoride (maximum of 520 J mg/kg in sample RYAOC-TP-T9-0.5) exceeded the
MTCA-derived soils screening level for protection of groundwater of 147.6 mg/kg in
12 of 68 samples.

e PAH soil contamination is widespread in the vicinity of the plant interior transformer
stations. PAH soil concentrations for the plant interior transformer substations are
generally higher than was found in the Rectifier Yard vicinity. Eleven of the 68 samples
exceeded the MTCA Method C screening levels of 130 mg/kg TTEC. One of the PAH
samples (Transformer RYAOC-TP18A-0.5) exceeded the Washington State Dangerous
Waste Designation criteria of 10,000 mg/kg (1 percent). It is unlikely that these elevated
PAH concentrations are related to the transformers because the PAH concentrations are
significantly higher than those observed in soil at the Rectifier Yard and because of the
historical use of carbon in plant operations in the plant area footprint.

Forty-three of 68 samples exceeded the soil screening level for protection of groundwater
of 3.9 mg/kg TTEC cPAH. Sixty-three of 68 samples exceeded the terrestrial ecologic
soil screening level for protection wildlife of 1.1 mg/kg total HMW PAH and 43 of 68
samples exceeded the soil screening level for protection of wildlife of 100 mg/kg total
LMW PAH. Soil screening levels for protection of groundwater were exceeded for non-
carcinogenic PAHs including 1-methylnaphthalene (maximum of 15 mg/kg),
2-methylnaphthalene (maximum of 22 mg/kg), naphthalene (maximum of 38 mg/kg),
fluoranthene (maximum of 18,000 mg/kg), and pyrene (maximum of 16,000 mg/kg) at
a few soil sample stations.

Three stations were sampled (RYAOC-TP-18A, RYAOC-TP-18B, and RYAOC-TP-
18C) from the suspected area of Transformer 18. For this transformer, an area of soil
staining near concrete pad(s) and electrical conduit was targeted because these features
commonly correspond to the former transformer locations. After the samples had been
collected and shipped, the project team learned that Transformer 18 is an underground
transformer that is still present. Historical documentation did not indicate that this
transformer was underground. NSC Smelter, LLC (NSC) personnel (Tetra Tech,
personal communication, September 19, 2016) stated that Transformer 18 did not
contain PCB transformer oils. High concentration of PAHs above MTCA Method C
Industrial Screening Levels were detected at these sample stations. PCBs were detected
at low concentrations below applicable screening levels at these sample stations.
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Rectifier Yard AOC - Plant Interior Transformer Substations Rl Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Table 1-4

September 2016
(Page 1 of 5)

Eco!oglcal Analytical Results
Indicator
RYAOC-TP-T45-0.5
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- (Duplicate of RYAOC-
Method A MTCA Eco-SSL || Groundwater |  Screening Natural TP-T1A-0.5 | TP-T1A-2.0 | TP-T1B-0.5 | TP-T1B-2.0 | TP-T4A-0.5 | TP-T4A-2.0 | TP-T5-01-0.5 | TP-T5-01-3.0 | TP-T5-02-0.5 | TP-T5-02-3.0 | TP-T5-03-0.5 | TP-T5-03-3.0 | TP-T7A-0.5 | RYAOC-TP-T7A-0.5) | TP-T7A-2.0
Parameter Name Units Industrial Method C wildlife |[vadose Zone® Level Background || 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/20/2016 9/20/2016 9/20/2016
luminum Smelter
Cyanide® mg/Kg NA 2,200 5.0 1.9 1.9 NE 2U 21U 2U 22U 21U 22U 2U 2U 19U 21U 2U 24U 2U 1.8U 18U
Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 1401 190J 280J 45 140 140 7.8 15 140 77 60 63 5.3 5.9 4.3
Polycyclic Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.055 0.098 0.082 0.0026J 1.1 0.21 0.11 0.023] 1.6 0.066 0.096 0.068 0.005 0.0022] 0.0019J
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.083 0.1 0.11 0.0037 1.7 0.28 0.16 0.033 2.3 0.081 0.12 0.086 0.0069 0.002 J 0.0024 ]
lAcenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.7 0.37 1.2 0.012 20 3.4 1.6 0.36 28 0.89 1.4 0.76 0.068J 0.02J 0.022
|Acenaphthylene mg/Kg NA NE NL NE NL NE 0.023J 0.0085 J 0.027 0.00054 U 0.26 0.051J 0.017J 0.0025 U 0.26 0.012J 0.024 0.013J 0.00049 U 0.00048 U 0.00051 U
lAnthracene mg/Kg NA NE NL 2,300 2300 NE 0.89 0.49 15 0.025 29 5.7 2.5 0.48 37 1.2 2.6 1.3 0.11J 0.029J 0.034
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 5.9 4 13 0.17 280 45 17 4.4 280 10 20 10 0.76 J 0.22) 0.28
|[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 7.8 4.6 14 0.2 410 74 21 5.9 430 14 23 12 1.1J 0.31J 0.38
|IBenzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 17 8.2 37 0.36 640 110 34 7.3 590 20 36 16 1.6J 0.48 J 0.48
|[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 12 4.7 14 0.21 330 46 17 4.9 330 11 18 8.9 0.78J 0.23J 0.25
|IBenzo(K)fluoranthene mg/Kg NL NL NL NL NL NE 4.4 2.1 9.5 0.13 160 25 8.4 2.8 170 5.1 9.7 4.2 0.57J 0.15J 0.19
|[Chrysene mg/Kg NL NL NL NL NL NE 10 5.3 22 0.23 300 48 17 4.4 290 10 20 10 0.96J 0.27J 0.3
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 1.7 0.73 2.6 0.032 65 9.5 3.6 0.92 66 2.3 3.6 1.9 0.15)] 0.062 J 0.047
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 9.9 6.5 22 0.27 480 77 31 7.2 500 17 34 15 140 0.41] 0.46
|IFluorene mg/Kg NA 140,000 NL 100 100 NE 0.23 0.12 0.42 0.0052J 8.8 1.7 0.75 0.15 12 0.4 0.82 0.34 0.032] 0.0085J 0.0098
|{Indeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 14 5.6 16 0.25 390 82 20 6.4 380 14 21 12 1.1J 0.31J 0.32
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.24 0.085 0.2 0.00337 3.3 0.58 0.34 0.066 4.6 0.18 0.27 0.19 0.012] 0.00077 UJ 0.004 J
|lPhenanthrene mg/Kg NA NE NL NE NL NE 4.2 2.2 7.4 0.089 150 25 11 2.3 160 5.5 11 5.1 0.51J 0.14J 0.16
|Pyrene mg/Kg NA 110,000 NL 650 650 NE 9.1 6 21 0.24 520 76 30 6.4 490 17 33 12 1.3J 0.36 J 0.43
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 12.2 6.716 22.03 0.2965 567 102 29.47 8.126 582 19.24 32.23 16.51 1.5276 0.4349 0.5147
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 16.321 9.9715 32.939 0.4108 694 114 47.477 10.612 746 25.329 50.33 22.857 2.1439 0.6017 0.6941
[[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 81.9 41.23 149 1.822 3,095 516 168 43.42 3,026 103 184 87 8.32 2.392 2.677
|[Polychlorinated Biphenyls (PCBs
|[PCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0065 U 0.0077 U 0.0072 U 0.008 U 0.0081 UJ | 0.0084 UJ 0.007 UJ 0.0077 UJ 0.0071 UJ 0.0073 UJ 0.0076 UJ 0.0089 UJ 0.0069 U 0.0073 U 0.0072 U
|IPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0037 U 0.0044 U 0.0041 U 0.0045U | 0.0046 UJ 0.0048 U 0.0039 U 0.0044 U 0.004 U 0.0041 U 0.0043 U 0.005 U 0.0039 U 0.0042 U 0.0041 U
|[PCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0043 U 0.0051 U 0.0048 U 0.0053U | 0.0054 UJ [ 0.0056 UJ 0.0046 UJ 0.0051 UJ 0.0047 UJ 0.0048 UJ 0.005 UJ 0.0059 UJ 0.0046 U 0.0049 U 0.0048 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0014 U 0.0017 U 0.0016 U 0.0017U | 0.0018 UJ 0.0018 U 0.0015 U 0.0017 U 0.0015 U 0.0016 U 0.0016 U 0.0019 U 0.0015 U 0.0016 U 0.0016 U
|[PCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0026 U 0.003 U 0.0028 U 0.0031U | 0.0032UJ [ 0.0033 UJ 0.0027 UJ 0.003 UJ 0.0028 UJ 0.0029 UJ 0.003 UJ 0.0035 UJ 0.0027 U 0.0029 U 0.0028 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0013 U 0.0016 U 0.0015 U 0.0016 U | 0.0016 UJ [ 0.0017 UJ 0.0014 UJ 0.0016 UJ 0.0014 UJ 0.0015 UJ 0.0015 UJ 0.0018 UJ 0.0014 U 0.0015 U 0.0015 U
|[PCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 1 0.13 0.08J 0.008817 0.0021 UJ | 0.0022 UJ 0.0018 UJ 0.018J 0.17J 0.0019 UJ 0.141] 0.0023 UJ 0.03J 0.013J 0.0019 U
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00044 U | 0.00052 U | 0.00049 U | 0.00054 U 0.048 J 0.00057 U 0.078 0.00052 U 0.00048 U 0.032 0.00051 U 0.15 0.00047 U 0.0005 U 0.00049 U
|[PCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00079 U | 0.00093 U 0.068J 0.00097 U | 0.00099 UJ 0.011J 0.00085 UJ 0.007J 0.076 J 0.00089 UJ 0.069J 0.0011 UJ 0.00084 U 0.00089 U 0.00088 U
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE 1 0.13 0.068 0.0088 0.048 0.011 0.078 0.007 0.076 0.032 0.069 0.15 0.03 0.013 NE
Metals
[Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 4,600 14,000 J 15,000 J 9,100 J 51,000 J 14,000 J 11,000 J 8,600 J 44,000 J 9,700 J 19,000 J 12,000 J 6,500 6,100 6,700
IArsenic mg/Kg 20 88 132 2.9 7.61 7.61 1) 2.6J 3.51J 1.9J 5.4 4.3 2 2.1 3 2.6 3.5 5.1 3.6 3.3 4.1
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 1.2 0.84 2 0.55 417 1] 0.89J 0.41J 147 1.3J 497 15J 0.38 0.34J 0.26
|[Chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 3.4 9.9J 16J 6.5 120J 32J 7.2 5.6J 19) 5.8J 13) 7.8J 7.5 7 8.3
|[Copper mg/Kg NA 140,000 217 280 217 28.4 19J 22 73J 187 69 27 19 330 100 22 29 31 21 18 16
|[Lead mg/Kg 1,000 NE 118 3,000 118 13.1 9.6J 751 12J 5J 34) 9.1J 531J 4.31] 17] 5.8J 13) 8J 7.2 8.1J 5.5
[IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 4.7 0.046 0.027 0.0063 U 0.15 0.066 0.0056 U 0.0065 U 0.017J 0.0065 U 0.013J 0.0071 U 0.0084 J 0.0081J 0.007 J
Nickel mg/Kg NA 70,000 980 130 130 24.54 10J 14 35J 9.4] 120 22) 9.6J 6.3J 41) 15) 60J 21) 11 11 10
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.62 0.73 0.85 0.75 0.53J 0.82J 0.64J 0.73J 0.51J 0.84J 0.76 J 15J 0.88 0.82B 0.81
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 220J 10017 210J 12017 1,700 J 360J 67J 51J 430J 74 200J 110J 88 81 46
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 660 210 190 13U 3,100J 600 260 14 2,800 J 220 740 1,600 16J 11U 11U
Residual Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 350 930 760 33J 8.300J 2,000 670 46 12,000J 330 1,100 830 57 21) 24

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.
a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.

J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram
MTCA = Model Toxics Control Act
NE = Not Established

PAHSs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




Table 1-4
Rectifier Yard AOC - Plant Interior Transformer Substations Rl Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
September 2016
(Page 2 of 5)

Eco!oglcal Analytical Results
Indicator
RYAOC-TP-T40-2.0 RYAOC-TP-T42-2.0
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- (Duplicate of RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- (Duplicate of
Method A MTCA Eco-SSL Groundwater Screening Natural TP-T7B-0.5 | TP-T7B-2.0 | TP-T8A-0.5 | TP-T8A-2.0 RYAOC-TP-T8A-2.0) TP-T8B-0.5 | TP-T8B-2.0 | TP-T9B-0.5 | TP-T9C-0.5 | TP-T10A-0.5 | TP-T10A-2.0 | TP-T13B-0.5 | TP-T13B-2.0 | RYAOC-TP-T13B-2.0)
Parameter Name Units Industrial Method C Wildlife || Vadose Zone® Level Background || 9/20/2016 | 9/20/2016 | 9/19/2016 | 9/19/2016 9/19/2016 9/19/2016 | 9/19/2016 | 9/21/2016 | 9/21/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016
luminum Smelter

(:y;,mideb mg/Kg NA 2,200 5.0 19 19 NE 19U 19U 2U 2U 19U 2U 21U 2U 18U 19U 21U 2U 19U 2U
”Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 13 2.7 390J 290J 4303 471 65J 520J 460 J 430J 2407 81 89 76
Polycyclic Aromatic Hydrocarbons (PAHSs)

1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.016J 0.00064 U 0.0056 0.0017] 0.00211] 0.032 0.0038J 0.66 0.19 0.18 0.045 5.4 6.7 5.8
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.017J 0.00045 U 0.0083 0.0028 J 0.0032J 0.033 0.0044 J 0.61 0.27 0.25 0.061 8.2 9.7 8.2
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.15 0.0039) 0.053 0.017 0.019 0.54 0.045J 8.2 2.9 2.3 0.38 53 56 42
|Acenaphthylene mg/Kg NA NE NL NE NL NE 0.0045 U 0.0005 U 0.0053 0.0022 J 0.0026 J 0.0069 0.0026 J 0.025 U 0.1 0.061 0.015) 0.4 2] 3.2J
[Anthracene mg/Kg NA NE NL 2,300 2300 NE 0.22 0.0073 0.15 0.078 0.099 1.2 0.072J 19 7.2 3.4 0.64 74 81 54
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 1.4 0.039 0.97 0.37 0.48 2.3 0.62 J 170 51 24 4.6 460 600 J 350J
|[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 2 0.056 0.99 0.44 0.55 2 0.78J 190 63 24 5.1 670 710J 390J
|[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 2.5 0.077 3.7 1.1 1.2 3.3 1.8] 380 130 46 8.7 820 960 670
|[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 1.3 0.043 2.1 0.89 0.97 1.8 1) 160 40 29 6.5 380 410 280
|IBenzo(K)fluoranthene mg/Kg NL NL NL NL NL NE 1.2 0.031 0.82 0.34 0.42 1.2 0.59J 110 27 13 3.1 230 260J 160 J
|[Chrysene mg/Kg NL NL NL NL NL NE 1.7 0.046 2.4 0.7 0.86 2.8 1) 190 68 35 6.1 450 600J 380J
|[Dibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.38 0.011 0.34 0.1 0.12 0.28 0.15 40 9.1 438 0.95 85 91 70
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 2.6 0.066 1.8 0.68 0.91 7.8 1.1) 330 93 46 7.9 900 1,000 700
|Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.064 0.0005 U 0.025 0.0092 0.012 0.42 0.018 5.2 1.9 1 0.17 30 33 25
|{indeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 1.8 0.049 2.5 0.96 1.1 2.1 1.2] 220 72 33 7.1 460 700J 340J
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.032J 0.00081 U 0.014 0.0053 0.007 0.14 0.0079 1.1 0.49 0.4 0.078 13 17 14
|{Phenanthrene mg/Kg NA NE NL NE NL NE 0.9 0.025 0.38 0.18 0.25 45 0.33J 85 28 15 2.4 330 370 280
|Pyrene mg/Kg NA 110,000 NL 650 650 NE 2.4 0.062 1.8 0.6 0.84 6.2 0.99J 300 86 40 7 830 930 650
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 2.745 0.07716 1.847 0.734 0.8906 2.946 1.226 284 92.59 36.43 7.606 880 977 553
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 3.999 0.1022 2.4412 0.9762 1.3049 14.6719 1.5837 450 134 68.591 11.689 1,414 1,575 1,132
|[HMw PAH mg/Kg NA NE 1.1 NE 1.1 NE 14.68 0.414 15.62 5.5 6.54 21.98 8.13 1,760 546 249 49.15 4,385 5,261 3,290
|[Polychlorinated Biphenyls (PCBs
|lPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.007 U 0.007 U 0.0075 U 0.0074 U 0.0071 U 0.0073 U 0.0073 U 0.0271 0.00049U | 0.0069 U 0.0073 U 0.0073UJ | 0.0079 UJ 0.0079 UJ
|IPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.004 U 0.0039 U 0.0043 U 0.0042 U 0.004 U 0.0041 U 0.0041 U 0.0034 U 0.0034 U 0.0039 U 0.0041 U 0.0042 U 0.0045 U 0.0045 U
|lPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0046 U 0.0046 U 0.005 U 0.0049 U 0.0047 U 0.0048 U 0.0048 U 0.0022 U 0.0022 U 0.0046 U 0.0048 U 0.0049 UJ | 0.0053 UJ 0.0052 UJ
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0015 U 0.0015 U 0.0016 U 0.0016 U 0.0015 U 0.0016 U 0.0016 U 0.0021 UJ 0.0021 U 0.0015 U 0.0016 U 0.0016 U 0.0017 U 0.0017 U
|lPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0027 U 0.0027 U 0.0029 U 0.0029 U 0.0028 U 0.0028 U 0.0028 U | 0.0016 UJ | 0.0016 U 0.0027 U 0.0029 U 0.0029 UJ | 0.0031 UJ 0.0031 UJ
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0014 U 0.0014 U 0.0015 U 0.0015 U 0.0014 U 0.0015 U 0.0015U | 0.00091 UJ | 0.00089 U 0.0014 U 0.0015 U 0.0015 UJ 0.0016 UJ 0.0016 UJ
|lPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.2 0.00781J 0.18 0.0019 UJ 0.43] 0.016 0.17 0.2J 0.0013 U 3.1 0.59 0.48J 0.54] 0.261
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00047 U | 0.00047 U | 0.00051 U 0.39J 0.00048 UJ 0.00049 U [ 0.00049 U | 0.0019 UJ 0.0019 U 0.00047 U 0.00049 U 0.0005 U 0.00054 U 0.00053 U
|lPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00085 U | 0.00085U | 0.00091U | 0.0009 U 0.00086 U 0.0061J | 0.00088 U | 0.0021UJ | 0.0021UJ | 0.00084 U | 0.00089 U | 0.00089 UJ | 0.00097 UJ 0.00096 UJ
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE 0.2 0.0078 0.18 0.39 0.43 0.0061 0.17 0.027 0.00049 U 3.1 0.59 0.48 0.54 0.26
Metals

JAluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 6,900 6,500 8,100 J 8,700J 10,000 J 5,800 J 11,000 J 85,000 47,000 49,000 J 16,000 J 18,000 J 17,000J 12,000J
[Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 3.9 3.8 3.7J 5.1J 4610 1] 4.1) 22 9.6 12J 5] 0.8 1.2J 0.95]
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.79J 0.24J 2.6 2.4 2.4 2.6 4.5 20J 3.2J 5.8 1 0.53J 14J 0.51J
|{Chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 8.3 7.3 9.9J 11J 11J 5.2J 11J 170 72 581 12J 5.9J 773 5]
|[Copper mg/Kg NA 140,000 217 280 217 28.4 17 15 28 26J 257 22) 36J 150 480 64 J 63 J 17 20J 13J
|[Lead mg/Kg 1,000 NE 118 3,000 118 13.1 10 5.1J 8.9J 6.7J 8.7J 2.8J 11J 69J 341 180J 14 9.2J 12J 7.8J
|IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.01J 0.0068 J 0.01J 0.013J 0.068 J 0.0056 U 0.018J 0.097 0.056 0.51 0.044 0.026 0.018J 0.0086 J
Nickel mg/Kg NA 70,000 980 130 130 24.54 13 10 241 241 211] 10J 21) 260 82 140J 31) 6.9J 7.8J 5.7J
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.74 B 0.8B 0.77 0.72 0.78 0.71 0.9 2.9 1.3 1.1 0.98 0.5J 0.57J 0.42J
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 90 43 410J 490J 430J 130J 330J 1,200J 670J 710J 190J 140J 150J 140J

otal Petroleum Hydrocarbons (TPHSs)

Diesel Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 23] 10U 35 15] 160J 11U 32 2,900 1,000 1,400 130 4,400 J 4,800 J 6,100 J
Residual Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 56 11J 120 100J 310J 12B 120 11,000 4,000 2,900 300 4.600J 14,000J 8,800 J
Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted. CLARC = Cleanup Level and Risk Calculations PAHSs = Polycyclic Aromatic Hydrocarbon

c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to VVolume 1 for discussion). cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon PCB = Polychlorinated Biphenyls

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected. mg/Kg = milligrams per kilogram SSL = Soil Screening Level

J = The result is an estimated value. MTCA = Model Toxics Control Act Total TEC = Total Toxicity Equivalent Concentration

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit. NE = Not Established TPH = Total Petroleum Hydrocarbons

UJ = Chemical was not detected. The associated limit is estimated.
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Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Eco!oglcal Analytical Results
Indicator
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL || Groundwater | Screening Natural TP-T14A-0.5 | TP-T14A-2.0 | TP-T17A-0.5 | TP-T17A-2.0 | TP-T17B-0.5 | TP-T17B-2.0 | TP-T18A-0.5 | TP-T18B-0.5 | TP-T18C-0.5 | TP-T18C-2.0 [ TP-T21A-0.5 | TP-T21A-2.0 | TP-T21B-0.5 | TP-T21B-2.0 | TP-T22A-0.5 | TP-T22A-2.0
Parameter Name Units Industrial Method C wildlife ||vadose Zone® Level Background 9/19/2016 9/19/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016 9/19/2016
luminum Smelter
Cyanide® mg/Kg NA 2,200 5.0 1.9 1.9 NE 23U 21U 19U 18U 19U 2U 2U 19U 2U 21U 19U 2U 21U 2U 2U 2U
||Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 35 37 65 47 67 78 9.7 36 22 5 150J 19J 801J 811J 11017 11017
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.0072 U 0.007 U 0.1 0.035 0.14 0.16 3.7 15 1.8 0.0068 U 0.0026 J 0.0011J 0.0054 ] 0.0019J 0.00811J 0.00059 U
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.0052 U 0.0054 J 0.14 0.059 0.2 0.24 4.7 22 2.6 0.0049 U 0.0037J 0.0014J 0.0054 J 0.0034 J 0.01J 0.00042 U
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.0069 U 0.027 1.5 0.35 2.2 2.5 78 11 28 0.038J 0.022 0.0048 J 0.074 0.018 0.087 0.0048
[Acenaphthylene mg/Kg NA NE NL NE NL NE 0.0058 U 0.0055 U 0.019 0.00053 U 0.031 0.035 3.6 0.76 0.44 ) 0.0054 U 0.0015J 0.00049 U 0.014J 0.0029 J 0.02J 0.00046 U
lAnthracene mg/Kg NA NE NL 2,300 2300 NE 0.034J 0.032J 1.4 0.44 2.2 3.1 430 270 53 0.076 0.021 0.0069 0.31 0.04 0.33 0.012
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 0.18 0.19 13 3.3 20 27 3,100 220 290 1 0.18 0.036 1.3 0.36 5.6 0.079
|[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 0.2 0.24 15 4.5 26 34 1,300 100 370 0.96 0.23 0.034 1 0.35 2.1 0.07
|IBenzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 0.28 0.29 25 9 39 47 2,500 240 430 2.8 0.54 0.075 3.3 1.4 17 0.26
|[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 0.13 0.19 14 4.2 24 31 430 72 250 0.95 0.36 0.039 1.8 0.79 4 0.11
|IBenzo(K)fluoranthene mg/Kg NL NL NL NL NL NE 0.1 0.14 6.6 1.8 12 15 870 80 170 0.98 0.22 0.03 1.1 0.52 5.1 0.093
|[Chrysene mg/Kg NL NL NL NL NL NE 0.21 0.21 17 4.9 28 37 2,400 490 280 3 0.51 0.061 3.3 1.1 17 0.26
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 0.023J 0.049 J 2.8 0.79 3.8 4.8 100 19 51 0.21 0.061 0.0058 0.24 0.13 0.94 0.017
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 0.44 0.35 22 7.3 35 44 18,000 1,200 520 5.3 0.35 0.071 3.2 0.77 11 0.19
|Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.0058 U 0.012J 0.53 0.14 0.84 1.1 37 34 13 0.015J 0.0069 0.0025 J 0.05 0.0077 0.037 0.0023 J
|lIndeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 0.15 0.24 15 4.7 27 34 770 99 320 1.4 0.39 0.043 1.8 0.91 4.8 0.12
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.0092 U 0.0089 U 0.23 0.13 0.36 0.43 8.8 38 6.4 0.0087 U 0.0047 0.0044 J 0.011J 0.0034 J 0.017J 0.0014 J
|lPhenanthrene mg/Kg NA NE NL NE NL NE 0.1B 0.11 7.6 2.2 13 16 890 500 190 0.36 0.1 0.034 1 0.16 1.9 0.04
|Pyrene mg/Kg NA 110,000 NL 650 650 NE 0.5 0.38 20 6.6 32 40 16,000 870 540 3.3 0.33 0.063 2.8 0.7 8.6 0.16
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 0.2754 0.333 21.41 6.508 36.46 47.15 2,058 171 499 1.629 0.3742 0.05359 1.807 0.693 5.614 0.1295
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 0.574 0.5294 33.519 10.654 53.971 67.565 19,456 2,091 815 5.789 0.5124 0.1261 4.6698 1.0073 13.4091 0.2505
|[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 1.773 1.929 128 39.79 212 270 27,470 2,190 2,701 14.6 2.821 0.3868 16.64 6.26 65.14 1.169
|[Polychlorinated Biphenyls (PCBs
|[PCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0086 U 0.0084 U 0.0073 U 0.0075 U 0.0077 U 0.0076 U 0.007 U 0.0068 U 0.0068 UJ 0.0083 U 0.0071 U 0.0069 U 0.0081 U 0.0075 U 0.0065U | 0.0077 UJ
|IPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0049 UJ 0.0048 UJ 0.0041 UJ 0.0043 UJ 0.0043 UJ 0.0043 UJ 0.004 UJ 0.0039 UJ 0.0038 U 0.0047 UJ 0.004 U 0.0039 U 0.0046 U 0.0042 U 0.0037 U 0.0044 U
|[PCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0057 U 0.0056 U 0.0048 U 0.005 U 0.0051 U 0.005 U 0.0047 U 0.0045 U 0.0045 UJ 0.0055 U 0.0047 U 0.0046 U 0.0053 U 0.0049 U 0.0043U | 0.0051UJ
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0019 U 0.0018 U 0.0016 U 0.0016 U 0.0017 U 0.0016 U 0.0015 U 0.0015 U 0.0015 U 0.1 0.0015 U 0.0015 U 0.0017 U 0.0016 U 0.0014 U 0.0017 U
|[PCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0034 U 0.0033 U 0.0029 U 0.003 U 0.003 U 0.003 U 0.0028 U 0.0027 U 0.2] 0.0033 U 0.0028 U 0.0027 U 0.0032 U 0.0029 U 0.0025 U 0.003 UJ
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0017 U 0.0017 U 0.0015 U 0.0015 U 0.0016 U 0.0015 U 0.0014 U 0.25 0.0014 UJ 0.0017 U 0.0014 U 0.0014 U 0.0016 U 0.0015 U 0.0013U | 0.0016 UJ
|[PCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.0022 U 0.0022 U 0.0019 U 0.0019 U 0.002 U 0.0019 U 0.0018 U 0.0018 U 0.08J 0.0021 U 0.0018 U 0.0018 U 0.0021 U 0.0019 U 0.0017 U 0.002 UJ
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00058 U | 0.00057 U | 0.00049 U | 0.00051U | 0.00052 U | 0.00051U | 0.00047U | 0.00046 U | 0.00046 U | 0.00056 U | 0.00048 U | 0.00047 U | 0.00055U | 0.0005U | 0.00044 U [ 0.00052 U
|[PCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.001 U 0.00171J 0.00089 U | 0.00092U | 0.00093U | 0.00092 U 0.099J 0.093 0.25J 0.001 U 0.00086 U | 0.00084 U | 0.00098 U | 0.00091U | 0.00079 U | 0.00094 UJ
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE NE 0.0017 NE NE NE NE 0.099 0.093 0.25 0.1 NE NE NE NE NE NE
Metals
[Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 5,900 5,500 11,000 J 8,200 J 11,000 J 18,000 J 11,000 14,000 J 11,000 J 11,000 J 9,300 J 6,000 J 13,000 J 9,100 J 22,000 J 5,600 J
IArsenic mg/Kg 20 88 132 2.9 7.61 7.61 0.64 0.63 4 2.3 3.1 5.8 8 5.8 7.1 4.6 1.6J 1.2J 2.6J 1.6J 3.4 1.1J
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.23 0.31 3.1J 0.571] 1.3J 25J 35 2.8J 2J 0411 0.58 0.29 4.7 0.83 2.5 0.23
|[Chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 4.5 3.8 360 8.8J 15) 231J 150 431) 50J 17 157 9J 14 13 24) 8.9J
|[Copper mg/Kg NA 140,000 217 280 217 28.4 25 23 251) 20J 381J 160J 87 320 51 25 28 21) 31J 31J 80J 167
|[Lead mg/Kg 1,000 NE 118 3,000 118 13.1 1.9 1.9 11 32 8.2 13 53 35J 17] 4.2] 6.9J 3J 14 6.9J 13J 2.6J
|IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.0054 UJ 0.0065 UJ 0.12J 0.062 J 0.088 J 0.088 J 0.25J 0.12 0.057 0.0065 U 0.0064 U 0.0061 U 0.036 0.0059 U 0.013J 0.0056 U
Nickel mg/Kg NA 70,000 980 130 130 24.54 6.9 6.2 22) 10J 16J 31J 19 32) 19) 11 9.5] 5.71J 23J 121 33J 531J
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.92 0.73 0.82 0.89 0.83 0.83 0.43J 0.48 J 0.49J 0.48J 0.64 0.63 0.61 0.67 0.73 0.63
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 340 120 380J 180J 380J 690 J 630 1,800 J 840J 110J 1201 59J 790J 760J 760J 57J
otal Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 10U 19 99 69 43 290 44,000 14,000 J 2,500 560 13 95U 33 21 50 251]
Residual Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 30J 170 280 120 110 800 43,000 22,000J 6.400 3.000 56 14 160 53 170 130

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.
a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to VVolume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.

J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram
MTCA = Model Toxics Control Act
NE = Not Established

PAHSs = Polycyclic Aromatic Hydrocarbon

PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level

Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons
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Eco!oglcal Analytical Results
Indicator
RYAOC-TP-T41-0.5 RYAOC-TP-T44-2.0
MTCA Protection of Selected RYAOC- (Duplicate of RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- (Duplicate of RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC-
Method A MTCA Eco-SSL || Groundwater |  Screening Natural TP-T22B-0.5| RYAOC-TP-T22B-0.5) | TP-T22B-2.0 | TP-T25A-0.5 | TP-T25A-2.0 [ TP-T25B-0.5 | TP-T25B-2.0 | RYAOC-TP-T25B-2.0) | TP-T26A-0.5 | TP-T26A-2.0 | TP-T26B-0.5 | TP-T26B-2.0 | TP-T27A-0.5 | TP-T27A-2.0
Parameter Name Units Industrial Method C wildlife ||vadose Zone® Level Background || 9/19/2016 9/19/2016 9/19/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016
luminum Smelter
Cyanide® mg/Kg NA 2,200 5.0 1.9 1.9 NE 23U 2U 2U 2U 19U 18U 21U 21U 2U 19U 19U 19U 1.8U 18U
||Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 280J 250 991 5.4 3.6 5.2 35 3.2 41 47 48 34 100 85
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.058 0.044 0.003J 0.0033 U 0.0034 U 0.0032 U 0.0007 U 0.00069 U 0.064 0.06 0.024 0.065 0.41 0.094
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.066 0.052 0.0046 J 0.0024 U 0.0024 U 0.0023 U 0.0005 U 0.00049 U 0.086 0.087 0.032 0.09 0.59 0.13
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.49 0.41 0.025 0.0251] 0.0032 U 0.0031 U | 0.00066 U 0.0023J 0.96 0.85 0.31 0.74 2.8 0.92
[Acenaphthylene mg/Kg NA NE NL NE NL NE 0.069J 0.039J 0.0052 0.0026 U 0.0027 U 0.0026 U | 0.00055 U 0.00055 U 0.016 0.015 0.0064 0.013 0.037 0.015
lAnthracene mg/Kg NA NE NL 2,300 2300 NE 1 0.74 0.064 0.038 0.046 0.016J 0.00066 U 0.00511J 0.88 0.76 0.3 0.69 3 0.94
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 8 6.2 0.57 0.3 0.18 0.081 0.012J 0.023J 8.3 6.7 2.5 7.3 21 8.9
|[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 6.9 5.6 0.39 0.5 0.27 0.14 0.016 0.031 10 8.6 3.1 9.1 23 11
|IBenzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 21 17 1.6 0.68 0.29 0.16 0.027 0.039 17 13 4.9 13 35 15
|[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 10 7.8 0.6 0.37 0.17 0.093 0.012] 0.021J 10 4.9 2.4 4.5 19 4
|IBenzo(K)fluoranthene mg/Kg NL NL NL NL NL NE 81J 45] 0.5 0.28 0.16 0.087 0.01 0.025 4.1 3.9 1.6 3.7 9.4 4.4
|[Chrysene mg/Kg NL NL NL NL NL NE 24 18 2 0.41 0.24 0.14 0.018J 0.033J 11 9.2 3.2 9.9 28 12
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 1.8 1.4 0.1 0.07 0.033 0.018J 0.0029 J 0.0037J 1.4 1.2 0.54 1.2 3.2 1.1
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 19 14 1.3 0.53 0.34 0.16 0.0227 0.047J 15 12 4.4 13 41 16
|Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.24 0.19 0.013 0.0026 U 0.0027 U 0.0026 U | 0.00055 U 0.00055 U 0.32 0.28 0.11 0.27 1.4 0.4
|[Indeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 13 9.4 0.74 0.45 0.19 0.11 0.0141] 0.027J 12 9.2 2.9 10 22 10
|INaphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.11 0.075 0.007 0.0042 U 0.0043 U 0.0041 U | 0.00089 U 0.00088 U 0.14 0.14 0.045 0.14 0.59 0.16
|lPhenanthrene mg/Kg NA NE NL NE NL NE 4.7 3.5 0.22 0.16 0.14 0.057 0.0095J 0.017J 4.7 3.9 1.5 3.7 17 5.9
|Pyrene mg/Kg NA 110,000 NL 650 650 NE 16 12 1.1 0.51 0.34 0.17 0.022] 0.045J 14 11 3.8 11 35 14
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 12.32 9.63 0.761 0.6821 0.3577 0.187 0.02277 0.0431 14.39 12.092 4.376 12.719 32.34 15.06
[ILMW PAH mg/Kg NA NE 100 NE 100 NE 25.733 19.05 1.6418 0.753 0.526 0.233 0.0315 0.0714 22.166 18.092 6.7274 18.708 66.827 24.559
|[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 109 81.9 7.6 3.57 1.873 0.999 0.1339 0.2477 87.8 67.7 24.94 69.7 196 80.4
|[Polychlorinated Biphenyls (PCBs
|[PCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.008 UJ 0.0073 UJ 0.0074 UJ | 0.0071U 0.0074 U 0.0077 U 0.0085 U 0.0084 UJ 0.0076 U 0.0062 U 0.0076 U 0.0076 U 0.0069 U 0.007 U
|IPCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.0045 U 0.0041 U 0.0042 U 0.004 U 0.0042 U 0.0044 U 0.0048 U 0.0048 U 0.0043 UJ | 0.0035UJ | 0.0043 UJ [ 0.0043 UJ | 0.0039 UJ 0.004 UJ
|[PCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0053 UJ 0.0048 UJ 0.0049 UJ | 0.0047 U 0.0049 U 0.0051 U 0.0056 U 0.0056 UJ 0.005 U 0.0041 U 0.005 U 0.005 U 0.0046 U 0.0047 U
|IPCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0017 U 0.0016 U 0.0016 U 0.0015 U 0.0016 U 0.0017 U 0.0018 U 0.0018 UJ 0.0016 U 0.0013 U 0.0016 U 0.0016 U 0.0015 U 0.0015 U
|[PCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0031 UJ 0.0029 UJ 0.0029 UJ | 0.0028 U 0.0029 U 0.003 U 0.0033 U 0.0033 UJ 0.003 U 0.0024 U 0.003 U 0.003 U 0.0027 U 0.0028 U
|IPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0016 UJ 0.0015 UJ 0.0015UJ | 0.0014 U 0.0015 U 0.0016 U 0.0017 U 0.0017 UJ 0.0015 U 0.0013 U 0.0015 U 0.0015 U 0.0014 U 0.0014 U
|[PCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.002 UJ 0.0019 UJ 0.0019UJ | 0.0018 U 0.0019 U 0.002 U 0.0022 U 0.0022 UJ 0.0019 U 0.0016 U 0.0019 U 0.002 U 0.0018 U 0.0018 U
|IPCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00054 U 0.00049 U 0.0005U | 0.00048U | 0.0005U | 0.00052U | 0.00057 U 0.00057 UJ 0.00051 U | 0.00042 U | 0.00051U | 0.00051U | 0.00047 U | 0.00047 U
|[PCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.0041J 0.00181J 0.0016 0.00086 U | 0.00089 U | 0.00093 U 0.001 U 0.001 UJ 0.00092 U | 0.00075U | 0.00092U | 0.00092U | 0.00084 U | 0.00085U
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE 0.0041 0.0018 0.0016 NE NE NE NE NE NE NE NE NE NE NE
Metals
[Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 54,000 J 45,000 J 7,500 J 4,300 ] 3,800J 3,600 J 8,600 J 7,600 J 12,000 J 8,200 J 6,700 J 6,500 J 14,000 J 7,500 J
IArsenic mg/Kg 20 88 132 2.9 7.61 7.61 8.6J 5.4) 1.8 0.72 0.83 0.58 1.9 1.9 3.7 2.7 2.1 2.2 3.8 3.2
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 3.8J 5.6J 0.67J 2J 0.21J 0.43J 0.34J 0.35J 6.1J 21J 1.8J 2.3J 1.2J 0.59J
|[Chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 59J 42 13J 7.7 3.2J 3.5 6.5 551J 25) 181J 9.5J 14 13) 6.2J
|[Copper mg/Kg NA 140,000 217 280 217 28.4 280 J 220J 21 20J 13J 197 20J 19 29) 251) 19 19 28] 16J
|[Lead mg/Kg 1,000 NE 118 3,000 118 13.1 34J 281J 4.31] 8.4J 2.4 1.9J 4.31] 3.6J 12 8.4 5.4 8.4J 9.5J 471
|IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.057J 0.034J 0.006 U 0.0052 U 0.0055 ] 0.0056 U 0.0092 J 0.0077J 0.094 J 0.117 0.048 J 0.073J 0.041J 0.011J
Nickel mg/Kg NA 70,000 980 130 130 24.54 88J 67J 10J 6J 467 5J 7.6 6.4J 21) 15) 12 11 21) 13)
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.79J 0.71J 0.62J 0.93 0.61 0.84 1 0.85 0.97 0.84 0.84 0.74 0.82 0.74
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 1,300 J 910J 99 450 J 40J 110J 56 J 46J 1,100 J 1,100 J 1,100 J 1,400 J 240) 971J
otal Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 150 170 16J 27 11U 121 11U 13U 92 38 140 100 270 150
Residual Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 720 950 68 370 55 97 89U 10U 240 100 440 440 780 430

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.

c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to VVolume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon

mg/Kg = milligrams per kilogram
MTCA = Model Toxics Control Act
NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon

PCB = Polychlorinated Biphenyls
SSL = Soil Screening Level
Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




Table 1-4
Rectifier Yard AOC - Plant Interior Transformer Substations Rl Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
September 2016
(Page 5 of 5)

Eco!oglcal Analytical Results
Indicator
RYAOC-TP-T43-0.5
MTCA Protection of Selected RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- RYAOC- (Duplicate of RYAOC-
Method A MTCA Eco-SSL Groundwater Screening Natural TP-T27B-0.5 | TP-T27B-2.0 | TP-T27C-0.5 | TP-T27C-2.0 | TP-T50-0.5 | TP-T50-2.0 | TP-T51-0.5 RYAOC-TP-T51-0.5) TP-T51-2.0
Parameter Name Units Industrial Method C Wildlife || Vadose Zone® Level Background || 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016 9/20/2016
[Aluminum Smelter
Cyanide® mg/Kg NA 2,200 5.0 1.9 1.9 NE 2U 2U 19U 2U 2U 19U 18U 18U 19U
"Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 80 43 25 42 28 33 20 22 42
Polycyclic Aromatic Hydrocarbons (PAHSs)
1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.045 0.017 0.061 0.035 0.024 0.069 0.99 0.79 0.039
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.053 0.022 0.086J 0.035 0.029 0.089 14 1.1 0.048
[Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.47 0.19 0.72] 0.26 0.33 0.68 15 13 0.5
lAcenaphthylene mg/Kg NA NE NL NE NL NE 0.012 0.00321 0.007 0.017J 0.0024 U 0.0025 U 0.13 0.13 0.0024 U
[Anthracene mg/Kg NA NE NL 2,300 2300 NE 0.76 0.26 0.76J 0.52 0.62 1.3 15 13 0.78
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 6.6 2.5 6.7 2.9 4.4 8.2 110 90 5.1
|[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 8.7 3 8.3 4.8 6.6 11 180 160 7
|IBenzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 15 4.5 11 6.5 9.5 16 250 220 9.9
|[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 8.1 1.8 3.7J 4.2 4.4 7.8 150 140 5.3
|IBenzo(K)fluoranthene mg/Kg NL NL NL NL NL NE 3.2 1.3 28] 2.4 3.1 5.2 84 73 3.3
|[Chrysene mg/Kg NL NL NL NL NL NE 12 3 8.5 3.9 5.2 9.1 130 110 5.6
|IDibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 1.1 0.43 0.95J 0.64 0.91 1.6 23 22 0.98
|[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 14 3.8 12 5.8 7.4 14 210 180 8.6
|[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.23 0.1 0.31) 0.14 0.15 0.34 6.4 5.3 0.23
|{indeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 9.4 2.4 4.5 5.1 6.3 11 200 180 7.3
|[Naphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.067 0.031 0.13] 0.056 0.053 0.16 2.4 1.8 0.085
|{Phenanthrene mg/Kg NA NE NL NE NL NE 3.6 1.3 3.9 2.1 2.6 5.1 73 60 3.1
|[Pyrene mg/Kg NA 110,000 NL 650 650 NE 12 3.4 10 5.3 6.8 13 190 170 7.8
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 12.35 4.143 10.98 6.593 9.073 15.291 248 220 9.714
|ILMW PAH mg/Kg NA NE 100 NE 100 NE 19.237 5.7232 17.974 8.963 11.206 21.738 324 275 13.382
|[HMwW PAH mg/Kg NA NE 1.1 NE 1.1 NE 76.1 22.33 56.45 35.74 47.21 82.9 1,317 1,165 52.28
|[Polychlorinated Biphenyls (PCBs
|lPCB-aroclor 1016 mg/Kg NA 250 NE NE 250 NE 0.0071 U 0.0074 U 0.0064 U 0.0069 U 0.007 U 0.0067 U 0.007 U 0.0073 U 0.0078 U
|[PCB-aroclor 1221 mg/Kg NA NE NE NE NE NE 0.004 UJ 0.0042 UJ | 0.0036 UJ | 0.0039 UJ 0.004 UJ 0.0038 UJ 0.004 UJ 0.0041 UJ 0.0044 UJ
|lPCB-aroclor 1232 mg/Kg NA NE NE NE NE NE 0.0047 U 0.0049 U 0.0042 U 0.0046 U 0.0046 U 0.0044 U 0.0046 U 0.0048 U 0.0051 U
|[PCB-aroclor 1242 mg/Kg NA NE NE NE NE NE 0.0015 U 0.0016 U 0.0014 U 0.0015 U 0.0015 U 0.0014 U 0.0015 U 0.0016 U 0.0017 U
|lPCB-aroclor 1248 mg/Kg NA NE NE NE NE NE 0.0028 U 0.0029 U 0.0025 U 0.0027 U 0.0027 U 0.0026 U 0.0027 U 0.0028 U 0.003U
|lPCB-aroclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.0014 U 0.0015 U 0.0013UJ | 0.0014UJ | 0.0014UJ | 0.0014UJ | 0.0014 UJ 0.0015 UJ 0.0016 UJ
|lPCB-aroclor 1260 mg/Kg NA 66 NE NE 66 NE 0.0018 U 0.0019 U 0.0016 UJ | 0.0018 UJ | 0.0018 UJ 0.013J 0.68J 0.561 0.0611
|[PCB-aroclor 1262 mg/Kg NA NE NE NE NE NE 0.00048U | 0.0005U | 0.00043 UJ | 0.00047 UJ | 0.00047 UJ | 0.00045 UJ | 0.00047 UJ 0.00049 UJ 0.00052 UJ
|lPCB-aroclor 1268 mg/Kg NA NE NE NE NE NE 0.00086 U | 0.00089 U | 0.00078 UJ | 0.00084 UJ | 0.00085 UJ | 0.00081 UJ | 0.00085 UJ 0.00088 UJ 0.00094 UJ
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE NE NE NE NE NE 0.013 0.68 0.56 0.061
Metals
IAluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 9,300 4,400 6,900 7,200 16,000 J 7,900 42,0001 38,0001 9,000
[Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 3.3 1.9 2.3 2.6 2.3 1.4 2.5 2.7 2.4
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 0.81] 0.23] 0.52] 0.617 15J 0.84J 3J 75J 0.5J
|[Chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 9.2J 5] 9.3J 9.1J 16J 740 33] 281 10J
|[Copper mg/Kg NA 140,000 217 280 217 28.4 371 14 16J 18J 44 281 491 611 197
|[Lead mg/Kg 1,000 NE 118 3,000 118 13.1 5.8J 3.3J 4610 5.8J 170 760 571 491 12
|IMercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.13] 0.0181] 0.093) 0.14J 0.035 0.038 0.052] 0.061) 0.0371]
Nickel mg/Kg NA 70,000 980 130 130 24.54 251 7.8J 12 12J 18J 8.9J 341 341 9.5J
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 0.86 0.73 0.71 0.78 0.9 0.75 0.52 0.57 0.63
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 330J 401 100J 991 210J 971] 510J 500 J 99J
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 98 50 85 140 110 50 1,400 1,700 39
|Residual Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 320 150 270 350 330 160J 5.000 5.800 110

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.
a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.
c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to VVolume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.

J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram

MTCA = Model Toxics Control Act

NE = Not Established

PAHSs = Polycyclic Aromatic Hydrocarbon

PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level

Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons
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e Total PCBs did not exceed the MTCA Method C Industrial screening level of 66 mg/kg.
or the MTCA Method A Industrial soil screening level of 10 mg/kg. Total PCBs
(maximum of 3.1 mg/kg in RYAOC-TP-T10A-0.5) exceeded the MTCA terrestrial
ecologic soil screening level for protection of wildlife of 0.65 mg/kg in three of 68
samples.

e For metals, arsenic (maximum of 22 mg/kg), cadmium (maximum of 20 J mg/kg),
chromium (320 mg/kg), copper (maximum of 480 mg/kg), mercury (maximum of
4.7 mg/kg), nickel (maximum of 260 mg/kg), and zinc (maximum of 1,800 J mg/kg)
were detected in soils above screening levels for protection of groundwater and/or
terrestrial ecological screening levels for wildlife protection as well as background
concentrations. Selenium (maximum of 2.9 mg/kg) slightly exceeded the terrestrial
ecologic soil screening level for wildlife protection of 0.3 mg/kg and background
concentrations in all 68 samples.

e Diesel-range organics and/or residual-range organics were detected above the MTCA
Method A industrial soil screening level of 2,000 mg/kg in 14 of 68 samples. Further
investigation of the lateral and vertical extent of petroleum hydrocarbon contamination
in soils was performed as part of the WPA Courtyards investigation and is summarized
in Section 2.3.

e Soil samples collected near Transformer 5 (the site of a spill and small-scale removal
action during plant demolition activities, see Figure 1-5) contained elevated levels of
PAHs above MTCA Method C Industrial screening levels. PCB concentrations
were below MTCA Method A and C Industrial screening levels. One of the
Transformer 5 soil samples (RYAOC-TP-T5-02-0.5) also contained diesel-range
organics (2,800 J mg/kg) and residual-range organics (12,000 mg/kg) above MTCA
Method A Industrial screening level of 2,000 mg/kg. Additional samples were collected
in this area as part of the WPA Courtyards investigation and the results are summarized
in Section 2.3.

1.3.6 Catch Basin and Basement Trench Sump

Solids sampled from two catch basins and three trench sumps were collected as specified in the
Final RI Phase 2 Work Plan (Tetra Tech et al. 2015b). The catch basin on the south side of the Qil
House (RYAOC-SD02) and one of the trenches in the Rectifier Building basement (RYAOC-SD03)
contained water. All of these structures appeared to be lined with concrete and contained
2- to 10-inches accumulation of solids/sludge. The Rectifier Building Basement trenches were
reportedly located beneath large fans used for cooling of air in the Rectifier Building. It is currently
unclear how these catch basins and trench sumps specifically connect with the industrial line and/or
stormwater system at the site, but it appears likely that they are routed to the pump station located
southeast of the Rectifier Building (Figures 1-1 and 1-3).
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A strong chemical odor was noted at the catch basin south of the Oil House (RYAOC-SD02) and

an elevated total organic vapor reading of 719 ppm was detected within the catch basin using a

photoionization detector (PID) instrument.

The solids analytical results are summarized in Table 1-5. Sample locations and exceedances of

associated soil screening levels are shown on Figures 1-1 and 1-3.

Analytical results for the solids samples are summarized as follows:

None of the sample results exceeded the MTCA Method C Industrial screening level of
130 mg/kg TTEC. Results for three of the 6 samples (maximum of 14.152 mg/kg TTEC)
exceeded the 3.9 mg/kg MTCA-derived soil screening level for protection of
groundwater express as cPAH TTEC. All 6 of the samples also exceeded terrestrial
ecologic soil screening levels for wildlife protection of 1.1 mg/kg expressed as total
HMW PAH.

The maximum detected concentration of PCBs (18 J mg/kg, Aroclor 1254, RYAOC-SD-
03) represents the highest PCB concentration detected at the site. The MTCA Method C
Industrial screening level of 66 mg/kg was not exceeded, but the detected concentration
exceeds the MTCA Method A Industrial screening level of 10 mg/kg, and the terrestrial
ecological soil screening level for protection of wildlife of 0.65 mg/kg.

For metals, aluminum (maximum of 42,000 mg/kg), arsenic (maximum of 15 mg/kg),
cadmium (maximum of 22 J mg/kg), copper (maximum of 3,200 mg/kg), chromium
(170 mg/kg), mercury (maximum of 4.7 mg/kg), nickel (maximum of 260 mg/kg),
selenium (maximum of 2.9 mg/kg), and zinc (maximum of 5,600 J mg/kg) were detected
in solids/sludge at concentrations above MTCA-derived screening levels for protection
of groundwater and/or terrestrial ecologic screening levels for groundwater protection.

Diesel-range organics and/or residual-range organics were detected above the MTCA
Method A Industrial soil screening level of 2,000 mg/kg that is based on groundwater
protection in all six samples.

1.4 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are made with respect to the Rectifier Yard AOC:

The Rectifier Yard AOC will be further evaluated in the Feasibility Study (FS) based on
the occurrence of TPH-Dx, cPAHSs, PCBs, and metals (As, Cd, Cu, Hg, Ni, Se, and Zn)
above soil screening levels for protection of groundwater and/or terrestrial ecological
soil screening levels for wildlife protection.

PCBs were generally detected in soil below MTCA Method A and C Industrial levels
and do not represent the main chemical of concern at the Rectifier Yard AOC.
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Table 1-5

Rectifier Yard AOC - Catch Basin Solids Rl Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Fall 2016
Ecol_oglcal Analytical Results
Indicator
RYAOC-SD46
MTCA Protection of (Duplicate of
Method A MTCA Eco-SSL Groundwater Selected Natural RYAOC-SDO1 RYAOC-SD02 RYAOC-SDO03 RYAOC-SD04 RYAOC-SD04) RYAOC-SD05
Parameter Name Units Industrial Method C Wildlife Vadose Zone® |Screening Level| Background 9/21/2016 9/21/2016 9/21/2016 9/21/2016 9/21/2016 9/21/2016

Aluminum Smelter

Cyanide” mg/Kg NA 2,200 5.0 1.9 1.9 NE NA NA NA NA NA NA
[[Fluoride mg/Kg NA 210,000 NE 147.6° 147.6 14.11 NA NA NA NA NA NA
Polycyclic Aromatic Hydrocarbons (PAHSs)

1-Methylnaphthalene mg/Kg NL 4,500 NL 0.082 0.082 NE 0.017 U 0.36 0.016 U 0.0032 U 0.016 U 0.016 U
2-Methylnaphthalene mg/Kg NL 14,000 NL 1.7 1.7 NE 0.031 U 0.63 0.03U 0.0058 U 0.03U 0.029 U
Acenaphthene mg/Kg NA 210,000 NL 98 98 NE 0.48 0.0091 U 0.039 U 0.021J 0.039 U 0.16J
[Acenaphthylene mg/Kg NA NE NL NE NL NE 0.025 U 0.49 0.025 U 0.0049 U 0.025 U 0.024 U
Anthracene mg/Kg NA NE NL 2,300 2,300 NE 1.2 0.0087 U 0.037.U 0.15 0.18J 0.4
Benzo(a)anthracene mg/Kg NL NL NL NL NL NE 6.1 2.9 0.021 U 0.85 0.95 0.92
||[Benzo(a)pyrene mg/Kg 2.0 NL NL NL NL NE 9.4 3.7 0.047 U 1.3J 0.47 1.2
|[Benzo(b)fluoranthene mg/Kg NL NL NL NL NL NE 19 13 0.024 U 0.0047 UJ 3.6J 8.9
|[Benzo(ghi)perylene mg/Kg NA NE NL NE NL NE 12 7.1 0.076 U 0.511J 0.82J 1.6
|[Benzo(K)fluoranthene mg/Kg NL NL NL NL NL NE 5.6 35 0.04 U 0.0078 UJ 0.83J 15
[[chrysene mg/Kg NL NL NL NL NL NE 8.2 5.7 0.045 U 4.4 5.1 9.6
|[Dibenzo(a,h)anthracene mg/Kg NL NL NL NL NL NE 2 15 0.046 U 0.0089 U 0.046 U 0.33
[[Fluoranthene mg/Kg NA 140,000 NL 630 630 NE 12 5.9 4.1 13 14 13
[[Fluorene mg/Kg NA 140,000 NL 100 100 NE 0.26 0.0074 U 0.032U 0.041J 0.032 U 0.031U
[lindeno(1,2,3-cd)pyrene mg/Kg NL NL NL NL NL NE 14 9.4 0.047U 0.74 1.1 2.1
|[Naphthalene mg/Kg 5.0 70 NL 4.5 4.5 NE 0.078J 0.43 0.024 U 0.01J 0.025 U 0.071J
[[Phenanthrene mg/Kg NA NE NL NE NL NE 3.7 5.4 0.076 U 2.6 2.2 1.9
[[Pyrene mg/Kg NA 110,000 NL 650 650 NE 11 4.2 6.2 6.2 7.3 7.6
|[Total TEC cPAH (calc) mg/Kg 2.0 130 NE 3.9 3.9 NE 14.152 6.787 0.032625 1.50407 1.1713 2.671
[lLMw PAH mg/Kg NA NE 100 NE 100 NE 17.718 13.21 4.1 15.822 16.38 15.531
[[HMW PAH mg/Kg NA NE 1.1 NE 1.1 NE 87.3 51 6.2 14 20.17 33.75
[[Polychlorinated Biphenyls (PCBs)
[lPCB-araclor 1016 mg/Kg NA 250 NE NE 250 NE 0.00051 U 0.0059 U 0.0012 UJ 0.00049 UJ 0.00049 UJ 0.00047 UJ
[lPCB-araclor 1221 mg/Kg NA NE NE NE NE NE 0.0034 U 0.04 U 0.0085 UJ 0.0033 UJ 0.0033 UJ 0.0032 UJ
[lPCB-araclor 1232 mg/Kg NA NE NE NE NE NE 0.0022 U 0.026 U 0.0055 UJ 0.0021 UJ 0.0022 UJ 0.0021 UJ
[lPCB-araclor 1242 mg/Kg NA NE NE NE NE NE 0.0021 U 0.025 U 0.0052 UJ 0.002 UJ 0.0021 UJ 0.002 UJ
[lPCB-araclor 1248 mg/Kg NA NE NE NE NE NE 0.49J 0.54 0.004 UJ 0.0016 UJ 0.0016 UJ 0.0015 UJ
[lPCB-araclor 1254 mg/Kg NA 66 NE 0.71 0.71 NE 0.00091 U 0.011U 18J 3.4 4.6 4.3
[lPCB-araclor 1260 mg/Kg NA 66 NE NE 66 NE 0.32 0.78 0.0032 UJ 0.0013 UJ 0.0013 UJ 0.0012 UJ
[lPCB-araclor 1262 mg/Kg NA NE NE NE NE NE 0.0019 U 0.022 U 0.0047 UJ 0.0018 UJ 0.0019 UJ 0.0018 UJ
[lPCB-araclor 1268 mg/Kg NA NE NE NE NE NE 0.0021 UJ 0.025 UJ 0.0052 UJ 0.002 UJ 0.0021 UJ 0.002 UJ
|[Total PCB Aroclor (calc) mg/Kg 10 66 0.65 NE 0.65 NE 0.32 0.78 18 3.4 4.6 4.3
Metals

Aluminum mg/Kg NA 3,500,000 NE 480,000 480,000 28,299 18,000 12,000 2,000 11,000 12,000 42,000
Arsenic mg/Kg 20 88 132 2.9 7.61 7.61 11 15 0.73 9.7 11 8.8
Cadmium mg/Kg 2.0 3,500 14 0.69 0.81 0.81 4] 2.6J 2] 22 221 15J
|[chromium mg/Kg 2,000 5,300,000 67 490,000 67 31.88 47 19 14 52 61 25
|[Copper mg/Kg NA 140,000 217 280 217 28.4 260 140 1,800 3,000 3,200 640
[[Lead mg/Kg 1,000 NE 118 3,000 118 13.1 1001 691 5017 150 J 160J 33J
[[Mercury mg/Kg 2.0 NE 5.5 2.1 2.1 0.04 0.36 4.7 0.064 0.65 0.64 0.13
Nickel mg/Kg NA 70,000 980 130 130 24.54 94 36 5 43 46 34
Selenium mg/Kg NA 18,000 0.3 5.2 0.3 0.29 1 0.87J 04B 2.1 2.2 0.79
Zinc mg/Kg NA 1,100,000 360 6,000 360 80.91 3,400 J 1,400J 2301 4,300J 5,600 J 590J
Total Petroleum Hydrocarbons (TPHSs)

Diesel Range Organics mg/Kg 2,000 NE 2,000 NE 2,000 NE 1,600 130,000 100,000 33,000 34,000 14,000
[Residual Range Organics ma/Kg 2,000 NE 2,000 NE 2,000 NE 2,800 19,000 820,000 210,000 240,000 93,000

Notes:

Bold and shaded values denote exceedances of one or more screening levels and background concentrations.

a Soil screening levels for protection of groundwater from Ecology CLARC website except where specifically noted.

b Soil screening levels for cyanide are based on the free cyanide form. Results are for total cyanide unless specifically noted.

c Soil screening levels for protection of groundwater derived from literature or empirical demonstration (refer to Volume 1 for discussion).

B = The result is less than 5 times the blank contamination. The result is considered as non-positive because cross-contamination is suspected.
J = The result is an estimated value.

U = The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit.

UJ = Chemical was not detected. The associated limit is estimated.

CLARC = Cleanup Level and Risk Calculations

cPAH = Carcinogenic Polycyclic Aromatic Hydrocarbon
mg/Kg = milligrams per kilogram

MTCA = Model Toxics Control Act

NA = Not Applicable

NE = Not Established

PAHs = Polycyclic Aromatic Hydrocarbon
PCB = Polychlorinated Biphenyls

SSL = Soil Screening Level

Total TEC = Total Toxicity Equivalent Concentration
TPH = Total Petroleum Hydrocarbons




e Oil lines remain in place north and south of the Rectifier Building. The lines (where
exposed) appeared to be empty and in adequate condition with no observed cracks or
holes. Petroleum hydrocarbons and PAHs have been detected above screening levels in
proximity of the lines in some locations where the lines are still present. Soils in the areas
where the lines have been previously removed on the north side of the Rectifier Building
and Oil House are generally below soil screening levels. Contaminated soil and oil line
removal will be further evaluated in the FS.

e Sampled soils for borings beneath Rectifier Building were below Method C Industrial
screening levels, soil screening levels for groundwater, and terrestrial ecological
screening levels for wildlife protection, and accordingly, this area is not recommended
for inclusion in the FS.

e Sampled solids/sludges from catch basins and sumps near the Oil House and in the
Rectifier Building basement contained elevated concentration of PAHS, diesel-range
petroleum hydrocarbons, PCBs, and metals (As, Cd, Cu, Hg, and Zn). The catch basin
and sumps were lined with concrete, were in adequate condition, and appeared to be
connected to the industrial line sump located south of the Rectifier Yard. The catch
basins and sumps will be further evaluated in the FS.

e Elevated concentrations of cPAHs and diesel-range petroleum hydrocarbons were
consistently detected in soils at most of the interior plant transformer substations. It
appears that the cPAH contamination may be related to historical plant operations, rather
than transformer operations. The interior plant transformers will be further evaluated in
the FS.

e Concentrations for soil in the northwest portion of the Rectifier Yard generally did not
exceed screening levels, and accordingly, this area is not recommended for inclusion in
the FS.
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Section 2

Plant Area

This section summarizes the RI results for the Plant Area AOC. The investigation of the Plant Area
AOC was not originally included in the Agreed Order (Ecology 2014). The Plant Area AOC was
jointly identified by the Potentially Liable Persons (PLPs) named in the Agreed Order, NSC Smelter,
LLC and Lockheed Martin on October 6, 2014. A subsequent Supplemental Remedial Investigation
Work Plan for the Plant Area AOC (PGG 2017) was also approved by Ecology as a revised scope
of investigation.

The initial investigation of the site was conducted between 2015 and 2018 and the results were
summarized in a draft Rl Report dated January 24, 2019. Ecology reviewed the draft Rl Report and
provided review comments by letter dated June 26, 2019, which identified some data gaps and
directed the parties to prepare a follow up Rl WPA to address the identified data gaps. The final
WPA dated September 18, 2020, was submitted to Ecology, and was approved on September 23,
2020. The WPA included a decision tree approach that would allow field-based decision making for
investigation step-outs to achieve characterization of nature and extent of contamination
(R1' Volume 1, Section 3.2.1.3, Figure 3-1). The primary scope objective of the WPA for the Plant
Area AOC was to identify potential soil sources of contamination to shallow groundwater and to

identify previous areas that exceeded surface soil screening levels.

Section 2.1 is intended to provide an overview of the completed RI field investigation program
including the initial Rl and WPA phases of investigation. Section 2.1 is organized as follows:

e Section 2.1, Background Summary of RI Field Investigation Program provides a
description of the Plant Area AOC and the features and structures that were the focus of
the site investigation.

e Section 2.1.1, Initial RI Field Investigation Program Summary describes the initial RI
investigation identified data gaps as stated in the Final Rl Phase 2 Work Plan (Tetra Tech
et al. 2015b), scope of investigation, overview of results, and additional data gaps
identified based on a comprehensive data gaps assessment and Ecology comments on
the draft Rl Report. The additional identified data gaps were discussed, and an
investigation approach proposed in the Final WPA (Tetra Tech et al. 2020D).

FINAL DRAFT REMEDIAL INVESTIGATION REPORT
VOLUME 3: RECTIFIER YARD AND PLANT AREA — AREA OF CONCERN RESULTS AND SUMMARY PAGE 2-1
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON



e Section 2.1.2, Follow-on WPA Field Investigation Program Summary presents the goals
and objectives of the WPA follow-on investigation and how the RI and WPA
investigation results will be evaluated and discussed in subsequent Sections 2.2 through
2.5. In portions of the site where follow-on WPA phase investigation was conducted, the
initial Rl and WPA investigation results will be addressed simultaneously. In other
portions of the site where no data gaps or follow-on WPA phase investigation was
conducted, only the initial RI investigation results will be discussed. These areas are
identified in Section 2.1.2.

2.1 BACKGROUND SUMMARY OF RI FIELD INVESTIGATION PROGRAM

The Plant Area AOC consists of approximately 140-acres that includes the main production area at
the base of the hillside to the south of Washington State Highway 14 (Figure 2.1.2-1). The main
production area extends eastward from the eastern end of the Rectifier Yard AOC to the John Day
Dam Road, and north to south from the access road north of production building D to the fenced
margin of the plant parking and overall plant area. The hillside includes the area north of the main
production area (Courtyard E) and east of the water towers to Highway 14. The hillside area is not
included in the investigation of the Plant Area AOC because it contains individual Solid Waste

Management Units (SWMUs) that were investigated separately.

Historical operations within the main plant production area footprint had a potential to create
fugitive emissions and/or dust not captured by the air pollution control systems, and potential other
releases, which may have been deposited on the ground in the unpaved courtyards soil between and
adjacent to production buildings. Additionally, plant operations required practices using mobile
units within the Plant Area AOC, such as transport trucks and temporary material storage facilities.
These temporary storage and handling operations and associated locations, some of which are
difficult to clearly define, could have potentially contributed to contamination of the soil within the
Plant Area AOC.

Many of the buildings and structures in the former production area were demolished during 2010
through 2012. Foundations, concrete slabs, and crushed concrete piles remain in many locations.
The major focus of investigation in the Plant Area AOC is surface and subsurface soil, and for
certain other structures such as waste lines and sumps, their potential to impact surface soil and
shallow groundwater. Shallow groundwater is specifically addressed in Volume 4, Section 2,

Groundwater in the Uppermost Aquifer AOC.
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2.1.1 Initial RI Field Investigation Program Summary

Structures and features within the Plant Area AOC include the Production Building Foundations A
through D, associated Courtyards A through E, the Machine Shop, maintenance, Cast House, and
Shipping Area building foundation, and associated ancillary features and buildings south of the
production area where materials containing site COPCs were used, routinely handled, and

temporarily stored.

Four SWMUs are also located in the Plant Area AOC and are included in the investigation of the
Plant Area AOC according to the approved Final Rl Phase 1 Work Plan (Tetra Tech et al. 2015a).
These SWMUs include the Decommissioned Air-Pollution Control Equipment (SWMU 7), the
Carbon Waste Roll-Off Areas (SWMU 24), the Solid Waste Collection Bin and Dumpsters
(SWMU 25), and the High Efficiency Air Filtration (HEAF) Filter Roll-Off Bin (SWMU 26).
Locations of these SWMUs are not well documented, and/or may have changed through time.
Where locations for some of these SWMUs were documented, those locations were sampled.
Otherwise, evaluation of these SWMUs relies upon data collected for other area structures or
features. Descriptions of these SWMUs are presented in the Volume 2, R SWMU Summary.

The initial phase of the remedial investigation (initial R1) of the Plant Area AOC was completed to
address data needs and data gaps which are summarized in Table 3-4 of the approved Final RI
Phase 2 Work Plan (Tetra Tech et al. 2015b) and described in the approved Final Rl Phase 1 Work
Plan (Tetra Tech et al. 2015a). In addition, a Supplemental Remedial Investigation Work Plan
approved by Ecology for the Plant Area AOC (PGG 2017) is included as a revised scope of
investigation for the Plant Area AOC.

The following investigation objectives are based on the identified data needs and data gaps for the
Plant Area AOC as stated in the Final RI Phase 2 Work Plan (Tetra Tech et al. 2015b). The WPA
was implemented to address data gaps that included the interaction between subsurface soil and
shallow groundwater and to identify potential soil sources of contamination to shallow groundwater.
A full discussion of hydraulic interaction between soil and shallow groundwater will be addressed
in the Groundwater in the Uppermost Aquifer AOC, Volume 4, Section 2:
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e Characterize the nature and extent of COPCs that exceed relevant screening levels in
surface and subsurface soil for structures and features identified for the Plant Area AOC.

e Determine the extent of COPCs, particularly PAHSs, in soil in courtyards that exceed
MTCA Method A Industrial, MTCA Method C, protection of groundwater, and
ecological wildlife screening levels.

e Inspect the construction of the Coke and Pitch Unloading Structure and associated sump.
The hydrologic interaction of this feature with shallow groundwater is be evaluated in
Volume 4, Section 2, Groundwater in the Uppermost Aquifer AOC.

e Evaluate hydrologic interaction with shallow groundwater of low-lying features such as
direct chill (DC) casting pits associated with the machine shop/maintenance/cast house,
friction weld, production buildings foundations, and industrial sump, and their impact
on shallow groundwater. The hydrologic interaction of these features with shallow
groundwater will be evaluated in Volume 4, Section 2, Groundwater in the Uppermost
Aquifer AOC.

e Determine volume of contaminated sediment in the Industrial Sump.

e Confirm construction and layout of the southeast portion of the groundwater collection
system and its tie-in with other area water and waste conveyance lines.

e Determine the status of pre-RI cleanup for the scrubber effluent (SE) line system.

e Determine whether the industrial and monitoring (I&M) line system should be forwarded
to the FS for consideration of remedial action.

e Evaluate the hydrologic interaction of the industrial and maintenance lines, scrubber
effluent lines, and southeast segment of the groundwater collection system in connection
with the stormwater pond and the potential impact on shallow groundwater. The
hydrologic interaction of this feature with shallow groundwater will be evaluated in
Volume 4, Section 2, Groundwater in the Uppermost Aquifer AOC.

e Determine source of water discharging to National Pollutant Discharge Elimination
System (NPDES) Pond A from the pipe near the head of the pond and characterize
COPCs in surface soil at the discharge point (characterization of surface soil is addressed
in Volume 2, SWMU 1 NPDES Ponds).

e Evaluate the hydrologic interactions with shallow groundwater of gasoline, diesel, and
heating oil USTs and ASTs, and their impact on shallow groundwater. The hydrologic
interaction of these features with shallow groundwater will be evaluated in VVolume 4,
Section 2, Groundwater in the Uppermost Aquifer AOC.

e Characterize surface and subsurface soil at the cryolite and bath storage handling
structures to identify soil sources of contamination to shallow groundwater where
fluoride is of concern.
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e Characterize surface and subsurface soil at the Paste Plant and other carbon handling,
storage, and manufacturing structures to identify soil sources of contamination to
shallow groundwater.

¢ Investigate surface soil in Courtyards B, D, and E through a series of discrete soil
samples collected from 0 to 12 inches in depth at the locations of 30 soil borings
completed in 2010.

e Limited additional sampling of up to 10 visually stained (black) surface soil areas in
Courtyards A through E to determine whether apparent visual indicator of contamination
is valid.

e Use previously collected data from 2010 and 2011 to characterize subsurface soil in
Courtyards A through E, supplemented by five soil borings co-located with selected
2010 borings to address the COPC data gap.

e Collect up to six wood samples from the interior of Scrubber Effluent System horizontal
lines.

e As per the Supplemental Remedial Investigation Work Plan, modify the sampling and
analysis protocol for other sources in the southern portion of the Plant Area AOC, such
as carbon manufacturing and cryolite handling, by reducing the depth of borings and
using a two-step decision approach for collection of the deepest subsurface soil sample
analyses.

The initial RI phase investigation was conducted between 2015 and 2018 and addressed the
identified investigation objectives listed above. The overall scope was to collect surface and
subsurface soil samples, sediment and water in sumps, and sediment, water, and wood fragments
(Scrubber Effluent lines only) from the system lines within the Plant Area AOC to assist in fully
characterizing the nature and extent of COPCs. Surface and subsurface soil sampling was performed
using air-rotary drilling, and sonic drilling equipment, and a backhoe. All sample collection,
management, and handling were performed in accordance with the Quality Assurance Project Plan
(QAPP), Sampling and Analysis Plan (SAP), and the Final Rl Phase 2 Work Plan Volume 1 (Tetra
Tech et al. 2015b).

The scope of the initial RI is summarized in Table 2.1.1-1. Investigation of the Plant Area AOC
consisted of completion of 104 soil borings, excavation of 45 test pits, and collection of one water
and one sediment sample from the Coke and Pitch Unloading Sump. Investigation of the Plant Area
AOC and the five water and waste conveyance systems in the plant area were conducted

simultaneously and consisted of completion of 20 soil borings, collection of 14 water and
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PAAOC Site Features and Structures Rl Investigation Summary

Table 2.1.1-1

Columbia Gorge Aluminum Smelter, Goldendale, Washington

OPERATIONAL FEATURES

REMEDIAL INVESTIGATION: FOCUS FEATURES AND OTHER PLANT

TOTAL NUMBER OF SAMPLE LOCATIONS

BORINGS | TESTPITS |

WATER

| SEDIMENT |

WOOD

Plant Area AOC

SWMU 7 WESPs

Not directly sampled: overhead line in Courtyard B with no ground location

SWMU 24 Carbon Waste Bins

2

SWMU 25 Solid Waste Bins

5

SWMU 26 HEAF Filter Bins

[y

Pitch, Hard Pitch Storage, Paste Plant, and Paste Plant Maintenance Buildings

=
(=]

[[coke and Pitch Unloading Structure and Sump

||Petr0|eum Coke, Metalurgical Coke, and Anthracite Coal Silos (4)

[[Briguette Storage Slab

East and West Briquette Silos (2)

Vitamin Silos and Stud Hole Paste Drying Area

Aluminum Fluoride and treated Alumina Silos (4)

Bath Crusher

Battery Storage Area

Cast House and DC Casting Pits

Cast House Machine Shop and Maintenance Areas

Cast House Stud Repair and Friction Weld Area

Production Building Foundations

Courtyard Soil (2010 Soil boring locations, surface impacted soil)

34

Stud Cleaning and Repair (2)

Bag Houses (5 of 8 locations identified)

Crane Repair Areas (2)

Crucible Cleaning Room

Gasoline USTs (2) at BPA Substation

SR Ll DSE a0 ol K6 Nool KOV ook Hopl Iul Homl B AN VR NS | - NOV)

Diesel ASTs (8)

8

Heating Oil AST near Administration Building

Not sampled: specific location u

nknown and area inaccessible

Compressor Building and USTs (3) 6

Plant Laboratory Building 3

Carpenter Shop 2

Dross Storage 2

Bath Recycle Building and Cryolite Silo 5

Total Sample Locations 104 45 1 1

Plant Area AOC and SWMU 32 Lines

Stormwater Collection Lines 4 6

Groundwater Collection Lines 6

Industrial and Monitoring Lines 2 4

Industrial Sump 2

Scrubber Effluent Lines 18 5
Sanitary Sewer Lines Not sampled: no RI data needs identified

Sanitary Sewer Treatment Plant Sump Not sampled: no high solid sediment present

Pond A Discharge 1
( Total Sample Locations 20 14 10 5




10 sediment samples from four of the five site conveyance systems (the Sanitary system was not
sampled), and collection of wood core samples from inside five selected Scrubber Effluent System
manholes. Draft Rl Report Figures 5-2 through 5-11 show the locations of the initial R1 soil borings,
test pits, sump water and sediment samples (Tetra Tech et al. 2019a). Analytical data for all media
sampled were summarized in Draft Rl Report Tables 5-2 through 5-35 (Tetra Tech et al. 2019a).
Based on the results of Ecology’s review of the Draft Rl Report (Ecology and Yakama Nation 2019),
and the additional investigations that were conducted, the initial Rl investigation results are not
discussed in detail in this section but are incorporated and addressed in Sections 2.2 through 2.5.

Ecology’s review of the draft RI (dated January 24, 2019) resulted in a significant number of
comments and identification of data gaps for the Plant Area AOC, most of which were focused on
potential interaction between soil contamination and shallow groundwater. Ecology’s review also

resulted in the requirement to develop an RI WPA to address these potential data gaps.

As part of the WPA development, the PLPs conducted a comprehensive data gaps assessment of the
draft RI Report initial RI investigation results (Volume 5, Appendix A-1). Several data gaps were
identified in addition to those identified by Ecology. The following are data gaps that were identified
for a follow-on WPA phase investigation of the Plant Area AOC:

e Crucible Cleaning Room (CCR) Area soil and potential impact to shallow groundwater

e Soil Boring SB-VS01 in Courtyard Segment A5 and potential impact to shallow
groundwater

e Coke and Pitch Unloading Sump and potential impact to shallow groundwater

e Former AST (ASTO05) near East Spent Pot Liner (SPL) Storage Area (SWMU 12) and
potential impact on shallow groundwater

e Friction Weld Building and potential impact on shallow groundwater

e Soil Boring SB-SE08 in Courtyard Segment A4 and potential impact on shallow
groundwater

e Soil Boring SB-SE18 in Courtyard Segment C5 and potential impact on shallow
groundwater

e Industrial sump sediment sampling
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e Source, chemical characterization, and flow rate of water discharging to NPDES Pond A
(source could not be determined in initial R1 phase)

e Vertical Extent of Contaminated Soil in All Courtyard Segments

These data gaps, the approach, and scope of the follow-on investigations to address them, as outlined
in the WPA, are discussed below in Section 2.1.2. Discussion of WPA investigation results are

presented in the Sections 2.2 through 2.6 of Volume 3 of the RI Report.

21.2 Follow-on WPA Field Investigation Program Summary

The WPA presented an investigation approach to address the identified Plant Area AOC data gaps
identified in Section 2.1.1. These geographic-based data gaps, excluding the source of water
discharging to NPDES Pond A and sediment sampling of the Industrial Sump, were established as
Investigation Areas that furthered the investigation conducted during the initial RI phase
investigation to fully characterize the nature and extent of contamination and address potential
interaction of soil contamination with shallow groundwater for portions of the Plant Area AOC
(Figure 2.1.2-1). The investigation approach included a decision-tree process to allow field decisions
for investigation step-outs during one field mobilization based on rapid turnaround soil and water

analytical results Volume 1, Section 3.2.1.3, Figure 3-1.

The WPA phase investigation was conducted between September 2020 and May 2021 and addressed
the identified investigation objectives listed above. The overall scope was to collect surface and
subsurface soil samples, sediment and water in sumps, and shallow groundwater in identified
Investigation Areas to identify potential sources of soil contamination to shallow groundwater.
Additional samples collected during the WPA phase of investigation included water samples
collected from sumps not previously identified, including the Alumina conveyor sump and the Paste
Plant sump. Surface and subsurface soil sampling was performed using air-rotary drilling
equipment, and a backhoe. All sample collection, management, and handling were performed in
accordance with the QAPP and SAP, and the Final RI Phase 2 Work Plan (Tetra Tech et al. 2015b).

The scope of the WPA phase of investigation is summarized in Table 2.1.1-2. Investigation of the
Plant Area AOC consisted of completion of 39 soil borings, excavation of 74 test pits, installation

of 8 permanent shallow groundwater monitoring wells, collection of 2 samples from soil stockpiles,
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Table 2.1.1-2

PAAOQC Site Features and Structures WPA Investigation Summary

Columbia Gorge Aluminum Smelter, Goldendale, Washington

TOTAL NUMBER OF SAMPLE LOCATIONS

REMEDIAL INVESTIGATION: WPA INVESTIGATION BORINGS | WELLS | TESTPITS| solL | WATER [ SEDIMENT| CRUST
Plant Area AOC

\Vertical Extent of Contamination in Courtyard Soil Investigation Area 63

Crucible Cleaning Room Investigation Area 11 3 9 5

Soil Boring SB-VS01 Investigation Area 3 1 1

Coke and Pitch Unloading Sump Investigation Area 2 1 2

Former AST (AST05) Near Bath Recycle Building Investigation Area 4

Friction Weld Building Investigation Area 2 1

Soil Boring SB-SEQ8 Investigation Area 3 1 3

Soil Boring SB-SE18 Investigation Area 12 1 2 6

Soil Boring SB-SE17 Investigation Area 2 1 1

Paste Plant and Alumina Conveyor Sumps (2) 2
[[Large Clarifier (center outflow pipe) 1

River Water Vault 1

Soil Stockpiles (adjacent to SWMU 14 Building) 2

Total Sample Locations 39 8 74 2 22 1

Plant Area AOC and SWMU 32 Lines

Stormwater Collection Lines Not sampled: no WPA data need identified

Groundwater Collection Lines | [ | [ 2 | [
Industrial and Monitoring Lines Not sampled: no WPA data need identified

Industrial Sump 1

Scrubber Effluent Lines 2 2 4 1
Sanitary Sewer Lines Not sampled: no WPA data needs identified

Sanitary Sewer Treatment Plant Sump Not sampled: no WPA data needs identified

Pond A Discharge 1
(l Total Sample Locations 2 6 5 1




collection of 22 water samples from temporary well screen installations and permanent wells, and
collection of 3 water samples from three sumps. These borings, test pits, and analytical results for
collected soil and water samples will be discussed in detail in Sections 2.2 through 2.5, and
recommendations for the FS in Section 2.6.

Soil encountered in soil borings and test pits was characterized, logged, and sampled and the logs
for WPA phase investigations are included in Volume 5, Appendix G-2. Laboratory analytical
reports for all Plant Area AOC environmental media samples are included in Volume 5,
Appendix H-4. Data validation reports for WPA phase investigation results are included in
Volume 5, Appendix I-4. The RI data quality objectives for the Plant Area AOC were met with data
qualifiers assigned as appropriate in the data tables. A discussion of data quality objectives is

presented in Volume 1 of the RI Report.

Initial RI and WPA phases of investigation results will be addressed simultaneously for areas of the
Plant Area AOC where both phases of investigation were conducted, and only initial RI phase
investigation results will be addressed in areas of the Plant Area AOC where no further work was
proposed in the WPA. The index map of Figure 2.1.2-1 shows the location of each of the following
Plant Area AOC WPA investigations. The organization of discussion of RI investigation results in

Section 2.2 through 2.6 is as follows:

e Section 2.2 Rl Work Plan Addendum (WPA) Investigation Areas includes a detailed
evaluation and discussion of all initial Rl and WPA phase investigation results for the
Investigation Areas. The Investigation Areas are discussed in Sections 2.2.1 through
2.2.8.

e Section 2.3 Courtyard Segments Soil Contamination Summary presents a
comprehensive evaluation of analytical results for all soil samples collected in each of
the 21 courtyard segments during the initial Rl and WPA phases of investigation. This
includes samples collected at transformer substations that are part of the Rectifier Yard
AOC, at SWMUs located in courtyard segments (SWMU 5), and courtyard soil
investigations for the Plant Area AOC. The courtyard segments are discussed
individually because their areas are large, they contain differing contaminant and extent
profiles, they are bounded on four sides by continuous and thick building foundations
and in some cases steep slopes, and there will likely be differing remedial considerations
evaluated in the FS. Courtyard segments are discussed in Sections 2.3.1 through 2.3.21.

FINAL DRAFT REMEDIAL INVESTIGATION REPORT
VOLUME 3: RECTIFIER YARD AND PLANT AREA — AREA OF CONCERN RESULTS AND SUMMARY PAGE 2-11
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON



e Section 2.4 Areas Outside the Plant Production Footprint includes other areas south
of the main production area and west of the Plant Area AOC, except for production
building foundations. No additional work was proposed in the WPA for these areas
therefore the evaluation of analytical results only includes initial Rl phase investigation
results. These areas include the gasoline USTs west of the BPA Substation,
Administration/Plant Laboratory Building, Carpenter Shop Building, Compressor
Building, Dross Storage Building, Pitch Building Group, Briquette Storage Slab, Bath
Recycle Building, Production Building Foundations, Pitch Alumina and Paste Plant
Sumps, and crushed concrete stockpiles resulting from plant demolition. These other
investigation areas are discussed in Sections 2.4.1 through 2.4.11.

e Section 2.5 SWMU 32 and Plant Area AOC Water and Waste Conveyance Line
Systems presents a comprehensive evaluation and discussion of each of the site’s five
water and waste conveyance systems, including stormwater collection, groundwater
collection, I1&M, scrubber effluent, and sanitary sewer. Identifying the source of water
discharging to NPDES Pond A is included in the scrubber effluent system discussion.
Evaluation of each water and waste system includes discussions of previous
investigations prior to the Agreed Order (if applicable), the initial RI phase of
investigation, the WPA phase of investigation, and conclusions and recommendations
for the FS. The five systems are discussed in Sections 2.5.1 through 2.5.5.

e Section 2.6 Major Findings and Recommendations for the FS presents the major
findings of the RI for each of the areas investigated, and whether the areas investigated
are recommended for evaluation in the FS (Table 2.6-1, Summary of Major Findings and
Recommendations).

2.2 RI'WORK PLAN ADDENDUM INVESTIGATION AREAS

Below is a discussion of the WPA investigation areas.

2.21 Crucible Cleaning Room Investigation Area

The Crucible Cleaning Room Investigation Area includes the portion of the plant area east of
production buildings C and D, to the east side of the large clarifier (SWMU 6), and north of
Production Building B (Figure 2.2.1-1). This Investigation Area includes the Crucible Cleaning
Room at the east end of Production Building C, SWMU 6 Line B, C, D Secondary Scrubber Recycle
Station (large and backup clarifiers), SWMU 8 Tertiary Treatment Plant, SWMU 16 SPL Handling
Containment Building at the east end of Production Building D, the north end of Passage No. 3, and
portions of Courtyard Segments C3, C4, D3, and E3. The Crucible Cleaning Room Investigation
Area was designated an Investigation Area based on concentrations of fluoride detected in soil in
initial RI boring SB-CUO1, and sulfate detected in soil in initial Rl boring SB-BHO03, that exceed
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protection of groundwater screening levels to the total depths of the borings at 23 and 8 ft bgs,
respectively. This area of the site is at the upgradient edge of a sitewide fluoride plume in shallow
groundwater. Sulfate is also identified as a site COPC that has impacted shallow groundwater and
appears to occur in some areas with fluoride in soil and groundwater (refer to Volume 4, Section 2,

Groundwater AOC for sulfate and fluoride plumes in the shallow groundwater).

The objective for the Crucible Cleaning Room Investigation Area was to investigate soil to
determine whether a soil source of fluoride and/or sulfate contamination to shallow groundwater is
present. Soil borings SB-CUO01 and SB-BHO3 are the basis for designating the Crucible Cleaning
Room Investigation Area. Evaluation of several nearby borings identified other locations where
fluoride and sulfate were present in soil at concentrations that exceed the protection of groundwater

screening level.

The nearby borings that were evaluated were part of several specific initial RI investigations that
have occurred in the Crucible Cleaning Room Area (Figure 2.2.1-1). Initial Rl analytical results are

summarized on Table 2.2.1-1:

e Scrubber Effluent System alignment from Passage No. 3 to the Tertiary Treatment Plant.
Borings SB-SEQ09, SB-SE11, and SB-SE12 with soil samples collected in shallow soil,
at above and below the projected invert for the Scrubber Effluent line in this area.
Detected concentration of fluoride in soil up to 87 mg/kg at 5 ft bgs in SB-SEQ9. Other
WPA investigations (video survey, Section 2.5.4) determined the Scrubber Effluent line
could not be traced north of Passage No. 3 and therefore does not appear to be present in
the Crucible Cleaning Room Investigation Area.

e Crucible Cleaning Room. Boring SB-CUO01 (additional samples at depth to investigate
the Scrubber Effluent line previously thought to be located in this area) with samples in
shallow soil. Detected concentrations of fluoride exceeding the protection of
groundwater screening level in all samples up to 4,600 mg/kg.

e Courtyard Segments Plant Operational Features. Borings SB-BH02 and SB-BHO03
investigated bag houses that were previously located at the east ends of Courtyard
Segments C3 and E3. Boring SB-ASTO03 investigated a diesel AST at the east end of
Courtyard Segment D3. Boring SB-COPCO02 investigated soil in Courtyard Segment C4.
Detected concentrations of fluoride ranged from 240 mg/kg (SB-COPCO02, 2 ft bgs) to
1,800 mg/kg (SB-BHO02, 2 ft bgs). Detected concentrations of sulfate ranged from 140
mg/kg at 9 ft bgs in SB-COPCO02 to 7,100 mg/kg in SB-BHO03 at 8 ft bgs.
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Table 2.2.1-1
CCR Investigation Area Initial Rl Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 1 of 2
Screening Levels Ecological Initial Rl Analytical Results
Screening
MTCA Levels
Method A MTCA Protection of Natural PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB-
Parameter Name Units Industrial Method C | Groundwater [ Background Wildlife AST03-0.5 AST03-2 AST03-4 AST03-7 BH02-0.5 BH02-2 BH03-1 BH03-3 BH03-6 BH03-8 CU01-0.5 Cuo01-3 CU01-23 SE09-3 SE09-5 SE11-2 SE11-5.5 SE12-2
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 NA NA NA NA 0.05U 0.05U 0.05U 0.062 0.05U 0.05U 0.17 0.05 UJ 0.05 UJ 0.05U 0.05U 0.05 UJ 0.05 UJ 0.05 UJ
Fluoride mg/kg NA 210,000 147.6 14.11 NE NA NA NA NA 1,300 1,700 30 14 7.7 7.6 3,300 4,600 700 1,200 390 3017 21 140
Sulfate mg/kg NA NE 2,150 NE NE NA NA NA NA 30 46 1,800 7,500 5,200 7,100 22 160 260 75 87 10U 21 26
Poly lear Ar tic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NL 4,500 0.082 NE NL 0.078 U 0.03U 0.009 U 0.0093 U 0.041 U 0.069 U 0.039 U 0.01U 0.0087 U 0.0097 U 0.73U 0.0074 U 0.017U 0.018 U 0.0081 U 0.0071 U 0.007 U 0.072 U
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL NA NA NA NA 0.041 U 0.069 U 0.039 U 0.01U 0.0087 U 0.0097 U 0.73U 0.0074 U 0.017U 0.018U 0.0081 U 0.0071 U 0.007 U 0.072U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.078 U 0.03U 0.009 U 0.0093 U 0.041 U 0.069 U 0.039 U 0.01U 0.0087 U 0.0097 U 0.73U 0.0074 U 0.017U 0.018 U 0.0081 U 0.0071 U 0.007 U 0.072 U
Acenaphthylene mg/kg NA NE NE NE NL NA NA NA NA 0.041 U 0.069 U 0.039 U 0.01U 0.0087 U 0.0097 U 0.73U 0.0074 U 0.017U 0.018U 0.0081 U 0.0071 U 0.007 U 0.072U
Anthracene mg/kg NL NE 2,300 NE NL 0.078 U 0.054 0.009 U 0.0093 U 0.11 0.077 0.039 U 0.01U 0.0087 U 0.0097 U 0.73U 0.0074 U 0.017U 0.018U 0.0081 U 0.0071 U 0.007 U 0.11
Benzo(a)anthracene mg/kg NL NL NL NE NL 0.16 0.46 0.009 U 0.0093 U 1.1 0.8 0.25 0.01U 0.0087 U 0.0097 U 1.6 0.11 0.08 0.023 0.0081 U 0.014 0.0081 0.96
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.19 0.56 0.009 U 0.0093 U 1.5 1.3 0.33 0.01U 0.0087 U 0.0097 U 2.2 0.15 0.13 0.048 0.0081 U 0.018 0.011 1.4
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.29 1 0.009 U 0.0093 U 2.6 2.3 0.79 0.01U 0.0087 U 0.0097 U 3.3 0.36 0.29 0.082 0.0081 U 0.025 0.016 2.1
Benzo(g,h,i)perylene mg/kg NL NE NE NE NL NA NA NA NA 1.4 1.2 0.6 0.01U 0.0087 U 0.0097 U 1.9 0.24 0.19 0.018 U 0.0081 U 0.015 0.011 1.4
Benzo(k)fluoranthene mg/kg NL NL NL NE NL NA NA NA NA 0.72 0.75 0.19 0.01U 0.0087 U 0.0097 U 1 0.072 0.058 0.029 0.0081 U 0.01 0.007 U 0.59
Chrysene mg/kg NL NL NL NE NL 0.2 0.72 0.009 U 0.0093 U 1.5 1.2 0.4 0.01U 0.0087 U 0.0097 U 2 0.26 0.18 0.038 0.0081 U 0.016 0.0097 13
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.078 U 0.15 0.009 U 0.0093 U 0.31 0.29 0.091 0.01 U 0.0087 U 0.0097 U 0.73U 0.039 0.03 0.018U 0.0081 U 0.0071 U 0.007U 0.29
Fluoranthene mg/kg NA 140,000 630 NE NL 0.34 0.87 0.009 U 0.0093 U 1.9 1.5 0.3 0.01U 0.0087 U 0.0097 U 2.4 0.17 0.14 0.037 0.0081 U 0.022 0.014 1.6
Fluorene mg/kg NL 140,000 100 NE NL 0.078 U 0.03U 0.009 U 0.0093 U 0.041 U 0.069 U 0.039 U 0.01U 0.0087 U 0.0097 U 0.73 U 0.0074 U 0.017U 0.018 U 0.0081 U 0.0071 U 0.007 U 0.072 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.17 0.61 0.009 U 0.0093 U 1.2 1.3 0.36 0.01U 0.0087 U 0.0097 U 1.9 0.18 0.14 0.069 0.0081 U 0.015 0.0096 1.3
Naphthalene mg/kg 5 70 4.5 NE NL 0.078 U 0.03U 0.009 U 0.0093 U 0.041 U 0.069 U 0.039 U 0.01U 0.0087 U 0.0097 U 0.73U 0.001 U 0.017U 0.018 U 0.0081 U 0.0071 U 0.007 U 0.072 U
Phenanthrene mg/kg NA NE NE NE NL NA NA NA NA 0.49 0.31 0.082 0.01U 0.0087 U 0.0097 U 0.98 0.011 0.017U 0.018U 0.0081 U 0.0071 U 0.007 U 0.66
Pyrene mg/kg NA 110,000 650 NE NL 0.31 0.84 0.009 U 0.0093 U 1.8 1.4 0.29 0.01 U 0.0087 U 0.0097 U 2.3 0.16 0.13 0.036 0.0081 U 0.022 0.014 1.4
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.25 0.79 0.009 0.0093 2.11 2 0.5 0.01 0.0087 0.0097 3 0.23 0.2 0.07 0.0081 0.03 0.15 1.94
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.34 0.92 0.009 0.0093 2.5 1.89 0.38 0.01 0.0087 0.0097 3.38 0.18 0.14 0.04 0.0081 0.02 0.01 2.37
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 1.32 4.34 0.009 0.0093 12.13 10.54 3.3 0.01 0.0087 0.0097 16.2 1.57 1.23 0.33 0.0081 0.14 0.08 10.74
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE NA NA NA NA 0.062 U 0.052 U 0.059 U 0.075 U 0.065 U 0.065 U 0.055 U 0.056 U 0.05U 0.068 U 0.06 U 0.053U 0.053U 0.054 UJ
Aroclor 1221 mg/kg NA NE NE NE NE NA NA NA NA 0.062 U 0.052 U 0.059 U 0.075 U 0.065 U 0.065 U 0.055U 0.056 U 0.05U 0.068 U 0.06 U 0.053 U 0.053 U 0.054 UJ
Aroclor 1232 mg/kg NA NE NE NE NE NA NA NA NA 0.062 U 0.052 U 0.059 U 0.075U 0.065 U 0.065 U 0.055U 0.056 U 0.05U 0.068 U 0.06 U 0.053 U 0.053 U 0.054 UJ
Aroclor 1242 mg/kg NA NE NE NE NE NA NA NA NA 0.062 U 0.052 U 0.059 U 0.075U 0.065 U 0.065 U 0.055U 0.056 U 0.05U 0.068 U 0.06 U 0.053 U 0.053 U 0.054 UJ
Aroclor 1248 mg/kg NA NE NE NE NE NA NA NA NA 0.062 U 0.052 U 0.059 U 0.075U 0.065 U 0.065 U 0.055U 0.056 U 0.05U 0.068 U 0.06 U 0.053 U 0.053 U 0.054 UJ
Aroclor 1254 mg/kg NA 66 0.71 NE NE NA NA NA NA 0.062 U 0.052 U 0.059 U 0.075U 0.065 U 0.065 U 0.055 U 0.056 U 0.05U 0.068 U 0.06 U 0.053 U 0.053 U 0.054 UJ
Aroclor 1260 mg/kg NA 66 NE NE NE NA NA NA NA 0.062 U 0.052 U 0.059 U 0.075 U 0.065 U 0.065 U 0.055 U 0.056 U 0.05U 0.068 U 0.06 U 0.053 U 0.053 U 0.054 UJ
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 NA NA NA NA 0.062 0.052 0.059 0.075 0.065 0.065 0.055 0.056 0.05 0.068 0.06 0.053 0.053 0.054
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE NA NA 9,900 NA 8,400 3,300 9,500 14,000 11,000 19,000 17,000 8,600 16,000 12,000 6,700 3,500 2,100 6,100 J
Arsenic mg/kg 20 88 2.9 7.61 132 NA NA 14U NA 12U 10U 12U 15U 13U 15U 11U 11U 13U 14 U 12U 11U 11U 11U
Cadmium mg/kg 2 3,500 0.69 0.81 14 NA NA 0.68 U NA 0.64 0.52U 0.59 U 0.75U 0.65U 0.73 U 0.55U 0.56 U 0.65 U 0.68 U 0.6 U 0.53 U 0.53U 0.54 U
Chromium mg/kg 2000 5,300,000 490,000 31.88 67 NA NA 2.70 NA 14 11 1.9 7.9 5 3 38 12 10 6 4 4 2 7
Copper mg/kg NA 140,000 280 28.4 217 NA NA 16.0 NA 16 16 11 21 16 18 18 10 22 24 91 12 12 18
Lead mg/kg 1000 NE 3,000 13.1 118 NA NA 6.8 U NA 6.9 52U 59U 7.5U0 6.5U 73U 550 56U 6.5U 6.8 U 6U 53U 53U 54U
Mercury mg/kg 2 NE 2.1 0.04 5.5 NA NA 034U NA 031U 0.26 U 029U 037U 032U 036 U 027U 028U 033U 0.34U 03U 027U 0.26 U 027U
Nickel mg/kg NA 70,000 130 24.54 980 NA NA 5.70 NA 20 12 29U 12 5 9.7 21 10 5.9 5.5 8.3 4.6 3.2 11
Selenium mg/kg NA 18,000 52 0.29 0.3 NA NA 14U NA 12U 10U 12U 15U 13U 15U 11U 11U 13U 14 U 12U 11U 11U 11U
Zinc mg/kg NA 1,100,000 6,000 80.91 360 NA NA 36.0 NA 99 81 29 72 46 56 64 37 56 39 140 30 30 52
Volatile Organic Compounds (VOCs)
Benzene mg/kg 0.03 2,400 0.027 NE 0.26 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
Toluene mg/kg 7 280,000 4.5 NE 5.45 NA NA NA NA 0.0057 U 0.0048 U 0.0056 U 0.0083 U 0.0072 U 0.0084 U 0.005 U 0.0052 U 0.0063 U 0.007 U 0.0064 U 0.0048 U 0.005 U 0.0053 U
Ethylbenzene mg/kg 6 350,000 59 NE 5.16 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017 U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
m,p-Xylene mg/kg 9 700,000 14 NE 10 NA NA NA NA 0.0023 U 0.0019 0.0022 U 0.0033 U 0.0029 U 0.0033 U 0.002 U 0.0021 U 0.0025 U 0.0028 U 0.0026 U 0.0019 U 0.002 U 0.0021 U
o-Xylene mg/kg 9 700,000 14 NE 10 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017 U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017 U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.078 NE 30.2 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017 U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
Tetrachloroethene mg/kg 0.05 21,000 0.05 NE 9.92 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017 U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
Trichloroethene mg/kg 0.03 800 0.025 NE 12.4 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017 U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.46 NA NA NA NA 0.011 U 0.00096 U 0.011 U 0.0017 U 0.0014 U 0.0017 U 0.001 U 0.001 U 0.0013 U 0.0014 U 0.0013 U 0.00096 U 0.00099 U 0.0011 U
Total Petroleum Hydrocarbons (TPHs
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 29U 140 U 34U 35U 52U 26U 29U 38U 33U 36U 280 U 28U 33U 34U 30U 27U 26 U 270U
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 59U 770 68 U 70U 280 52U 95 75U 65U 73U 1,200 56U 65 U 68 U 60 U 53U 53U 6,300
Notes:
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening levels.
U Chemical was not detected. The associated value represents the method reporting limit.
z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.1-1
CCR Investigation Area Initial Rl Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 2 of 2
Screening Levels Ecological Initial RI Analytical Results
Screening SWMU08-SB40-
MTCA Levels 0.5
Method A MTCA Protection of Natural PAAOC-SB- [SWMU06-SB011 SWMU06-SB0241 SWMU06-SB02{ SWMU06-SB02{ SWMU06-SB03{ SWMU06-SB034 SWMU06-SB03{ SWMU06-SB04{ SWMU06-SB0441 SWMU06-SB04{ SWMU08-SB01{ (Duplicate of | SWMU08-SB01{ SWMU08-SB01{ SWMU08-SB024{ SWMU08-SB02-
Parameter Name Units Industrial Method C | Groundwater | Background Wildlife SE12-13 0.5 0.5 3.5 8.0 0.5 3.0 8.0 0.5 2 10 0.5 SB01-0.5) 4.0 11.0 0.5 3.0
Al im Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.05 UJ 1.9U 1.9U 27U 22U 19U 22U 21U 19U 2U 19U 2U 2U 22U 24U 1.9U 22U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 5U 1117 171 13171 6.8 18] 3317 68 ] 44 7.8 16 251 1217 4817 3] 730 140
Sulfate mg/kg NA NE 2,150 NE NE 12 39U 13 150 41 7] 531 7.11 19 8.2 6.17 1207 1707 24 830 33 22
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NL 4,500 0.082 NE NL 0.0081 U 0.0016 U 0.0016 U 0.0021 U 0.0089 U 0.082 U 0.0019 U 0.017U 0.033J 0.0017 U 0.0016 U 0.0177J 0.016 U 0.0019 U 0.0018 U 0.04J 0.0017 U
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.0081 U 0.0021 U 0.0022 1 0.0027 U 0.013 0.11U 0.0025 U 0.0023 U 0.044 ] 0.0022 U 0.0021 U 0.021 U 0.021 U 0.0025 U 0.0045 J 0.065 0.0022 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0081 U 0.000064 U 0.011 0.00082 U 0.012 0.033U 0.00076 U 0.0008 J 0.03117J 0.00067 U 0.0062 U 0.0063 U 0.0062 U 0.00076 U 0.00074 U 0.31 0.0099
Acenaphthylene mg/kg NA NE NE NE NL 0.0081 U 0.00053 U 0.00054 U 0.00069 U 0.0074 0.027 U 0.00063 U 0.00058 U 0.0054 U 0.00056 U 0.00052 U 0.0053 U 0.0052 U 0.00064 U 0.00061 U 0.0137J 0.00097 J
Anthracene mg/kg NL NE 2,300 NE NL 0.0081 U 0.00093 J 0.011 0.00082 U 0.03 0.033U 0.00076 U 0.0016 J 0.029 ] 0.00067 U 0.00062 U 0.0381 0.044 1 0.00076 U 0.00074 U 0.35 0.0095
Benzo(a)anthracene mg/kg NL NL NL NE NL 0.0081 U 0.0068 J 0.097 0.0021 U 0.017 0.082 U 0.0019 U 0.019 0.3 0.0017 U 0.0016 U 0.217J 03]J 0.0019 U 0.0018 U 3.3 0.1
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0081 U 0.012 0.13 0.00055 U 0.012 0.099 J 0.0016J 0.023 0.37 0.00044 U 0.00041 U 0.34J 0.43] 0.00051 U 0.00049 U 3.5 0.11
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.01 0.02 0.2 0.0021 U 0.036 0.221] 0.0025 J 0.057 0.5 0.0017 U 0.0016 U 0.76 J 0.85J 0.0019 U 0.006 J 5.4 0.18
Benzo(g,h,i)perylene mg/kg NL NE NE NE NL 0.0081 U 0.016 0.12 0.00069 U 0.017 0.13J 0.0017J 0.029 0.32 0.00056 U 0.00052 U 0.55] 0.69 J 0.00064 U 0.00061 U 32 0.11
Benzo(k)fluoranthene mg/kg NL NL NL NE NL 0.0081 U 0.0078 0.053 0.0082 U 0.012 0.083J 0.001J 0.016 0.18 0.00067 U 0.00062 U 0.26J 0.26J 0.00076 U 0.00074 U 1.5 0.05
Chrysene mg/kg NL NL NL NE NL 0.0081 U 0.014 0.12 0.0021 U 0.025 0.082 U 0.0019 U 0.038 0.37 0.0017 U 0.0016 U 0.547 0.77] 0.0019U 0.0018 U 3.9 0.12
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0081 U 0.00021 U 0.025 0.0027 U 0.0045 1 0.011 U 0.00025 U 0.0064 0.084 0.00022 U 0.00021 U 0.092J 0.127J 0.00025 U 0.00025 U 0.69 0.023
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0089 0.014J 0.16 0.0067 U 0.036 027U 0.0062 U 0.041 0.48 0.0054 U 0.0051 U 0.437J 0.717J 0.0062 U 0.006 U 6.4 0.2
Fluorene mg/kg NL 140,000 100 NE NL 0.0081 U 0.00053 U 0.0043J 0.00069 U 0.026 0.027 U 0.00063 U 0.00071 J 0.0157 0.00056 U 0.00052 U 0.0053 U 0.0052 U 0.00064 U 0.00061 U 0.21 0.0049 J
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.0081 U 0.012 0.1 0.00082 U 0.015 0.087 U 0.0014 J 0.029 0.27 0.00067 U 0.00062 U 0.39J 0.52] 0.00076 U 0.00074 U 2.9 0.1
Naphthalene mg/kg 5 70 4.5 NE NL 0.0081 U 0.00085 U 0.0031J 0.0011 U 0.0034 J 0.044 U 0.001 U 0.00093 U 0.0086 U 0.00089 U 0.00083 U 0.0091J 0.0083 U 0.001 U 0.00098 U 0.074 0.0018 J
Phenanthrene mg/kg NA NE NE NE NL 0.0081 U 0.0054 J 0.055 0.0021 U 0.037 0.0957] 0.0019 U 0.012 0.19 0.0017 U 0.0016 U 0.12] 0.221] 0.0019U 0.0059 1 2.1 0.064
Pyrene mg/kg NA 110,000 650 NE NL 0.0084 0.012] 0.15 0.006 U 0.034 0.24 U 0.0056 U 0.034 0.45 0.0049 U 0.0046 U 043 ] 0.711] 0.0056 U 0.0054 U 5.6 0.18
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.001 0.0168 0.18 0.0006 0.02 0.14 0.002 0.04 0.51 0.00056 0.00021 0.52 0.64 0.0003 0.0006 4.9 0.16
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.009 0.073 0.24 0.0007 0.11 0.1 0.04 0.06 0.75 0.00056 0.00052 0.6 0.97 0.0006 0.006 9.46 0.29
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.018 0.1 1 0.0006 0.17 0.63 0.009 0.25 2.84 0.00056 0.00021 3.57 4.58 0.0003 0.0003 29.99 0.97
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE 0.061 U NA NA NA NA NA NA NA 0.0081 U 0.0083 U 0.008 U NA NA NA NA NA NA
Aroclor 1221 mg/kg NA NE NE NE NE 0.061 U NA NA NA NA NA NA NA 0.0046 U 0.0047 U 0.0045 U NA NA NA NA NA NA
Aroclor 1232 mg/kg NA NE NE NE NE 0.061 U NA NA NA NA NA NA NA 0.0054 U 0.0055 U 0.0053 U NA NA NA NA NA NA
Aroclor 1242 mg/kg NA NE NE NE NE 0.061 U NA NA NA NA NA NA NA 0.0017 U 0.0018 U 0.0017 U NA NA NA NA NA NA
Aroclor 1248 mg/kg NA NE NE NE NE 0.061 U NA NA NA NA NA NA NA 0.0032 U 0.0032 U 0.0031 U NA NA NA NA NA NA
Aroclor 1254 mg/kg NA 66 0.71 NE NE 0.061 U NA NA NA NA NA NA NA 0.0016 U 0.0017 U 0.0016 U NA NA NA NA NA NA
Aroclor 1260 mg/kg NA 66 NE NE NE 0.061 U NA NA NA NA NA NA NA 0.0021 U 0.0021 U 0.002 U NA NA NA NA NA NA
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 0.061 NA NA NA NA NA NA NA 0.0021 0.0021 0.002 NA NA NA NA NA NA
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 9,600 J 3200.0 4,800 16,000 7,300 2,900 10,000 6,000 5,900 7,800 6,600 5,600 5,100 10,000 11,000 10,000 4,800
Arsenic mg/kg 20 88 2.9 7.61 132 12U 0.5 4 7.1 1.9 1.1 6.2 4.4 1.5 2.3 2.2 2.3 1.9 3.7 2.5 4 1.7
Cadmium mg/kg 2 3,500 0.69 0.81 14 0.61 U 0.1 0.16 0.18 0.15 0.12 0.34 0.16 0.17 0.15 0.15 0.28 0.24 0.24 0.24 1.3 0.15
Chromium mg/kg 2000 5,300,000 490,000 31.88 67 4.00 231 171J 8.6 167 3.7] 157 787 55 4.3 3.4 197 1417 241] 1.71 211 7.11]
Copper mg/kg NA 140,000 280 28.4 217 17.0 9.6 19 32 23 12 20 12 16 21 21 30 36 19 12 19 12
Lead mg/kg 1000 NE 3,000 13.1 118 6.1 U 1.5 52 2.7 2.1 1.6 13.00 3.7 3.1 2.1 1.4 33 2.9 33 2.2 7.2 2.9
Mercury mg/kg 2 NE 2.1 0.04 5.5 03U 0.0058 U 0.006 U 0.019J 0.0063 U 0.0062 U 0.0075 U 0.0063 U 0.0062 U 0.0067 U 0.0063 U 0.0059 U 0.0062 U 0.007 U 0.0083 J 0.0086 J 0.006 U
Nickel mg/kg NA 70,000 130 24.54 980 3.60 2 12 3.5 11 5.4 17 4.8 45 4.6 4.4 16 16 4.3 4.7 907] 551
Selenium mg/kg NA 18,000 5.2 0.29 0.3 12U 1 1.1 0.74 1.2 1.1 14 2.5 1.4 1.4 1.9 1 0.99 0.97 0.92 1.5 1
Zinc mg/kg NA 1,100,000 6,000 80.91 360 48 28 64 40 38 33 59 47 42 44 46 59 50 44 21 81 31
Benzene mg/kg 0.03 2,400 0.027 NE 0.26 0.0012U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene mg/kg 7 280,000 4.5 NE 5.45 0.006 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene mg/kg 6 350,000 59 NE 5.16 0.0012 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m,p-Xylene mg/kg 9 700,000 14 NE 10 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
0-Xylene mg/kg 9 700,000 14 NE 10 0.0012 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 0.0012 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.078 NE 30.2 0.0012U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene mg/kg 0.05 21,000 0.05 NE 9.92 0.0012U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene mg/kg 0.03 800 0.025 NE 12.4 0.0012U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.46 0.0012 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons (TPHSs;
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 30U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NA NE 2,000 61U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening levels.
U Chemical was not detected. The associated value represents the method reporting limit.
z Chromatographic fingerprint does not resemble a petroleum product.




e SWMU 6. Four Soil borings SWMUO06-SB01 to SWMUO06-SB04 and two monitoring
wells RI-GW7 and RI-MW6-BAU that investigated the large clarifier. Fluoride was not
detected at concentrations that exceeded the protection of groundwater screening level.
Detected concentrations of sulfate up to 150 mg/kg at 3.5 ft bgs in SWMUQ06-SB02.

e SWMU 8. Two soil borings SWMUO08-SB01 and SWMUO08-SBO02 that investigated the
Tertiary Treatment Plant. Detected concentration of fluoride of 730 mg/kg at 0.5 ft bgs
in SWMUO08-SB02, and sulfate at up to 830 mg/kg at 11 ft bgs in SWMUO08-SB01.

e SWMU 16. A series of Pre-RI sub-slab and surface soil samples that supported closure
of the RCRA facility (Figure 2.2.1-2) detected concentrations of fluoride of up to
2,000 mg/kg at approximately 2.5 ft beneath the floor slab, and in shallow soil at
approximately 2.5 ft bgs at the northeast corner of the SWMU 16 building. A 2011
removal excavated up to 3 ft below the building floor slab and at the northeast corner of
the building.

e Groundwater monitoring wells downgradient from SWMU 6 and SWMU 8. Groundwater
analytical results indicate detection of fluoride at up to 17 milligrams per liter (mg/L) in
well RI-GW7 [Unconsolidated Aquifer (UA)], and up to 130 mg/L in well RI-MW6
[Basalt Aquifer — Upper Zone (BAU)] during the 2017 quarterly groundwater
monitoring program (Groundwater AOC, Volume 4, Section 2).

Soil boring SB-CUO1 is the location where fluoride has been detected in soil at the highest
concentrations that exceeds the protection of groundwater screening level and at the deepest depth.
Soil boring SB-BHO03 is the location where sulfate has been detected in soil at the highest
concentrations that exceed the protection of groundwater screening level at the deepest depth in the
boring. In boring SB-BHO02, the vertical extent of fluoride concentrations that exceed the protection
of groundwater screening level has not been defined.

The Crucible Cleaning Room Investigation Area may be a potential source of fluoride and sulfate
soil contamination contributing to the interpreted area-wide fluoride plume and elevated
concentrations of sulfate in shallow groundwater. Groundwater (UA and BAU) investigation during
the initial RI has identified a sitewide fluoride plume with concentrations up to approximately
15 mg/L in the UA aquifer in the investigation area and with the northern edge of the plume north
of the Tertiary Treatment Plant and large clarifier. An area wide sulfate plume was not identified
during the initial RI, but sulfate has been detected in the UA aquifer in and near the investigation
area at concentrations that are elevated but below the 250 mg/L secondary MCL screening level
(Groundwater AOC, Volume 4, Section 2). Groundwater flow gradients are interpreted to be radially
southward from the clarifier area for both the UA and BAU aquifers.
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5-6-CR-NW-3 4-4-CR-12
Cyanide, total 0.05U Cyanide, total 0.05 U
Fluoride 130 Fluoride 94

2-23-CR-02 4-4-CR-05
Cyanide, total 0.05U
Fluoride 110

4-4-CR-06
Cyanide, total 0.05 U
Fluoride 190

5-16-CR-EW-1
Cyanide, total  0.05 U],
Fluoride 490)

5-16-CR-EW-2
Cyanide, total 0.05U
Fluoride

4-4-CR-03
Cyanide, total
Fluoride Cyanide, total

Cyanide, total

4-4-CR-02
Cyanide, total

Fluoride .
Cyanide, total
- |2-23-CR-04 ’ Fluoride

Cyanide, total 0.05U
Fluoride 21

4-4-CR-07

Cyanide, total 0.05 U 2-23-CR.03 5-6-CR-SW-1

: Cyanide, total 0.05U
Fluoride 150 Cyanide, total 0.28 Fluoride 290
2-23-CR-05
Cyanide, total 0.05 U

Cyanide, total Fluoride 29

Fluoride

Samples of soil from 3-6 inches beneath west floor slab, Fi gure 2.2.1-2

223-CR01 10 2-23-CRO3 10 ved February 23, 2011.

Samples of soil from 2-2.5 feet beneath west floor slab, Plant Area AOC

2-23-CR-04and 2-23-CR05 0+ February 23, 2011.

Confirmation soil samples 2.5 feet beneath floor slab .
4-4-CR-01 after floor slab and 30 inches of sub-slab soil removed, SWMU 16 Closure Sample Locations and

collected April 4, 2011. Results Summary
5-6-CR-SW-1 Exterior surface soil samples, collected May 6, 2011.

Confirmation soil sample 3 feet beneath soil slab after Columbia Gorge Aluminum Smelter Site

S-16-CREW-1 soil removal, collected May 16, 2011. Goldendale, Washington

Sample units in mg/kg.




Other potential sources of fluoride and sulfate contamination impacting shallow groundwater
include the Tertiary Treatment Plant and associated tanks and piping (SWMU 8), the large clarifier
and associated tanks and piping (SWMU 6), and the SPL containment building at the end of
Production Building D (SWMU 16). Potential pipe or tank leaks would allow fluoride- and sulfate-
containing liquids to contact soil at depth. Sulfur was introduced into the aluminum production
process by sulfur-bearing coke used in the anode paste. The air pollution control process removed
sulfur dioxide with dry/wet scrubbers and then routed wastewater to the Tertiary Treatment Plant
for further treatment.

The focus of the WPA phase of investigation was to identify potential soil sources of fluoride and

sulfate contamination to shallow groundwater.

2.2.1.1 Investigation Scope

The Crucible Cleaning Room Investigation Area has been investigated during the WPA phase with
11 soil borings, installation of three shallow groundwater monitoring wells (in three of the soil
borings), one grab groundwater sample collected from a temporary well screen installed in one
boring, one round of groundwater samples from the three monitoring wells, and nine test pits. The
WPA investigation also included evaluation of all soil and groundwater data collected during the
initial R1 in the Crucible Cleaning Room Investigation Area. Logs of borings and test pits are
included in Volume 5, Appendices G-1 and G-2. The results of the initial Rl phase of investigation
are discussed together with the WPA phase in Section 2.2.1.2.

The objectives for the WPA phase of investigation included defining vertical and horizontal extent
of fluoride and sulfate in subsurface soil, collection of grab groundwater samples if shallow
groundwater is encountered in borings, installation of three shallow groundwater monitoring wells,
and conduct one round of groundwater sampling from the three wells. The WPA investigation was
conducted in stages using the decision tree approach to guide field decisions regarding the need for
additional step-out borings and wells during one field mobilization (Volume 1, Section 3.2.1.3,
Figure 3-1). Implementing the iterative approach included rapid turnaround time for laboratory
analysis of fluoride and sulfate in soil and groundwater. The following summarizes investigation
activities in successive stages of the WPA investigation of the Crucible Cleaning Room
Investigation Area:
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e 10 initial soil borings were completed with three shallow groundwater monitoring wells
installed in three of the soil borings and include CCR-GW10, CCR-GW14, CCR-GW17,
CCR-SB03 through CCR-SB06, CCR-SB08, CCR-SB09, CCR-SB11, and CCR-SB12
(Figure 2.2.1-1).

% The borings were completed to variable depths planned to extend into basalt bedrock
and up to 10 ft below shallow groundwater if encountered.

X/
°

Soil samples were planned to be collected at a minimum 2.5 ft intervals and analyzed
for cyanide, fluoride, sulfate, PAHs, and TPH-Dx.

If encountered, grab samples of groundwater were to be collected through temporary
well screen installations. One grab groundwater sample was collected from CCR-
SBO05 and analyzed for cyanide, fluoride, sulfate, PAHs, and TPH-Dx.

%+ One round of groundwater samples was collected from the three installed monitoring
wells and were analyzed for cyanide, fluoride, sulfate, PAHs, and TPH-Dx.

X/
°

e Based on rapid turnaround analytical results for fluoride and sulfate, one additional soil
boring (bringing to total number of borings to 11), CCR-SB12, was completed in the
southeastern portion of the investigation area in Courtyard Segment C4, with plans to
install a fourth shallow groundwater monitoring well. The boring was completed to a
depth of 15 ft bgs, five ft into hard fine-grained dry basalt, and no groundwater was
encountered therefore a monitoring well was not installed.

.,

% Soil samples were collected at 2.5 and 7.5 ft bgs and analyzed for cyanide, fluoride,
sulfate, PAHs, and TPH-Dx.

e Rapid turnaround analytical results for soil and groundwater samples did not provide
data to support identification of significant areas of fluoride and sulfate soil
contamination. Additional step-out borings north of SB-CUOL1 in the former SWMU 16
footprint were attempted but could not be completed because of numerous non-metal
and non-concrete piping in the subsurface to a depth of approximately 8 ft bgs (piping
was encountered in CCR-SB06 and CCR-GW?20, requiring the borings move 5 ft from
the first locations). The investigation was paused to change from air rotary drilling to a
test pit investigation and resumed in a later second field mobilization.

+ Nine test pits were excavated below the SWMU 16 2011 soil removal depth beneath
the floor slab and at the northwest corner of the building. The test pits were excavated
to variable depths based upon encountering basalt bedrock or building footings.

% Soil samples were collected from each observed soil type and analyzed for cyanide,
fluoride, sulfate, PAHs, and metals.

At the conclusion of the second field mobilization, rapid turnaround analytical results did not
indicate a fluoride or sulfate soil source of contamination for shallow groundwater and the field

investigation for the Crucible Cleaning Room Investigation Area was completed.
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2.2.1.2 Investigation Results

The Crucible Cleaning Room Investigation Area was investigated during the WPA phase with a
total of 11 soil borings, installation of three shallow groundwater monitoring wells, collection of
one grab groundwater sample, one round of samples from the three monitoring wells, and nine test
pits. In addition, initial RI investigation results for 13 soil borings and 2 groundwater monitoring

wells have been incorporated into the evaluation of investigation results.

The 11 WPA soil borings were completed around the initial Rl boring SB-CUO01, around the initial
RI boring SB-BHO03, and near initial Rl boring SB-BHO02. All 11 soil borings encountered basalt as
either flow top or hard fine-grained basalt. The depth to the basalt surface varied with depths of 5
to 10 ft bgs at the SB-CUO1 location area which is at an elevation of approximately 493 ft, and
depths of 6 to 15 ft bgs in Courtyard Segments C3, C4, and E3 which are at elevations of
approximately 484 to 492 ft. The surface of the basalt underlying the Crucible Cleaning Room
Investigation Area was encountered at variable depths and is portrayed on Figure 2.2.1-3, Crucible
Cleaning Room Investigation Area Contour Map of Basalt Surface. Based on boring and test pit
observations, the soil column in this area ranges from 5 to 10 ft thick and thins to the north and
northeast at the Tertiary Treatment Plant as basalt bedrock becomes shallower then is exposed at
ground surface. A profile view of the basalt surface is presented in Cross-Section A-A’
Figure 2.2.1-4. As seen in the cross-section, the depth to the surface of the basalt is variable, with
highest points below the SWMU 16 building and at well CCR-GW?20. Hard fine-grained basalt was
encountered in WPA borings CCR-GW20, CCR-SB05 and CCR-SB04. The basalt surface slopes

away to the west, south and east, as can be seen in Figure 2.2.1-3.

Water levels measured in CCR-SB05, CCR-GW10, CCR-GW14, and CCR-GW17 were 18.25 ft
bgs, 21.37 ft bgs, 11.4 ft bgs, and 20.63 ft bgs, respectively, which is approximately 470 to 475 ft
elevation. Spring activity is visible as seepage at ground surface at the northwest corner of the

Tertiary Treatment Plant during wetter portions of the year.

Soil analytical results are summarized in Table 2.2.1-1 (CCR Investigation Area Rl Soil Results
Summary), Table 2.2.1-2 (CCR Investigation Area WPA Soil Results Summary), and Table 2.2.1-3
(CCR Investigation Area WPA Test Pit Soil Results Summary). Groundwater analytical results are

summarized in Table 2.2.1-4 (CCR Investigation Area WPA Groundwater Results Summary). Soil
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Table 2.2.1-2
CCR Investigation Area WPA Soil Results Summary

Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Page 1 of 2
Screening Levels Ecological WPA Analytical Results
Screening
Level
MTCA
Method A MTCA Protection of Natural PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA-
Parameter Name Units | Industrial | Method C | Groundwater | Backaround| Wildlife CCR-SB03-7.5 | CCR-SB04-7.5 | CCR-SB05-2.5 CCR-SB05-9 CCR-SB05-10 | CCR-SB06-2.5 | CCR-SB08-2.5 | CCR-SB09-25 | CCR-SB11-3.5
A i Sme
Cyanide, total mg/kg NA 2,200 1.9 NE S 0.24 U 03U 02U 032U 031U 0.19U 0.18 U 02U 0.22
Fluoride mg/kg NA 210,000 147.6 14.11 NE 13.7 34.1 12.9 1.5] 15.5 209 67.9 199 5.10)
Sulfate mg/kg NA NE 2,150 NE NE 1,350 2891 7,860 3731 70.4J 8.1J 9.6 23.11 32.1J
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.001 JB 0.00096 JB 0.0011JB 0.00093 JB 0.0011JB 0.005 J 0.00072 JB 0.00077 JB 0.0007 J
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0064 U 0.00058 JB 0.0011JB 0.0088 U 0.0084 U 0.032 0.0051 U 0.001 JB 0.0063 U
Acenaphthylene mg/kg NA NE NE NE NL 0.0064 U 0.0082 U 0.0057 U 0.0088 U 0.0084 U 0.0004 J 0.0051 U 0.0057 U 0.0063 U
Anthracene mg/kg NL NE 2,300 NE NL 0.0064 U 0.00087 JB 0.0018 JB 0.0088 U 0.0084 U 0.032 0.00089 JB 0.0015JB 0.0063 U
Benzo(a)anthracene mg/kg NL NL NL NE NL 0.0014 JB 0.0049 J 0.014 0.0088 U 0.0084 U 0.31 0.0044 J 0.008 0.0051JB
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.00078 1 0.0062 J 0.019 0.0088 U 0.0084 U 0.4 0.0041J 0.0098 0.0063 U
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.0018 J 0.012 0.033 0.0088 U 0.0084 U 0.59 0.0065 0.015 0.0063 U
Benzo(g,h,i)perylene mg/kg NL NE NE NE NL 0.00078 1 0.0086 0.022 0.0088 U 0.0084 U 0.31 0.0035J 0.0089 0.0063 U
Benzo(k)fluoranthene mg/kg NL NL NL NE NL 0.00082 J 0.0043 J 0.012 0.0088 U 0.0084 U 0.2 0.0029 J 0.0056 J 0.0063 U
Chrysene mg/kg NL NL NL NE NL 0.0012J 0.0054 J 0.02 0.0088 U 0.0084 U 0.4 0.005J 0.0083 0.0063 U
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0064 U 0.0016 J 0.0034J 0.0088 U 0.0084 U 0.071 0.0054 J 0.0016 J 0.0063 U
Dibenzofuran mg/kg NA NE NE NE NL 0.0064 U 0.0082 U 0.00083 JB 0.0012JB 0.0084 U 0.011 0.0051 U 0.0014 JB 0.0063 U
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0016 JB 0.0062 JB 0.019 0.004 JB 0.0016 JB 0.42 0.0064 B 0.015 0.0063 U
Fluorene mg/kg NL 140,000 100 NE NL 0.0064 U 0.0082 U 0.00094 JB 0.0088 U 0.0084 U 0.018 0.0051 U 0.0016 JB 0.0063 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.00077 1 0.0075J 0.02 0.0088 U 0.0084 U 0.32 0.003J 0.0082 0.0063 UJ
Naphthalene mg/kg 5 70 4.5 NE NL 0.0017 JB 0.0017JB 0.0017 JB 0.0018 JB 0.0021JB 0.0084 0.0011JB 0.0014 JB 0.001 JB
Phenanthrene mg/kg NA NE NE NE NL 0.0015JB 0.0037JB 0.0096 B 0.0071JB 0.0031JB 0.2 0.0032JB 0.013B 0.0063 U
Pyrene mg/kg NA 110,000 650 NE NL 0.0015 JB 0.0064 J 0.02 0.0027 JB 0.00099 JB 0.42 0.0067 0.014 0.0063 U
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.001 0.01 0.03 0.0088 U 0.0084 U 0.55 0.009 0.01 0.0005
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.01 0.01 0.03 0.01 0.007 0.71 0.02 0.03 0.001
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.01 0.06 0.16 0.003 0.001 3.21 0.04 0.08 0.005
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics | mgkg | 2,000 |  NE | NA [ N [ 2000 ] 49U [ 83U [ 461 [ 797 [ 39 [ 91 [ 12 [ 16 [ 32U
Residual Range Organics | mg/ke | 2,000 | NE [ NE [ NE | 2000 | 8.8 | 191 [ 141 | 151 [ 200 U | 281 [ 491 | 431 [ 130U
Notes:
B The sample result is less than five times the blank ination and cross: ination is suspected. TTEC Total Toxicity Eq C ion for i ic PAHs.
J Estimated Concentration. LMW PAH Low molecular weight PAH.
NA Not analyzed. HMW PAH High molecular weight PAH.
NE Not established in lookup tables. Detected concentrations shown in bold exceed one or more site soil screening levels.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process.
u Chemical was not detected. The associated value represents the method reporting limit.
X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.

z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.1-2
CCR Investigation Area WPA Soil Results Summary

Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Page 2 of 2
Screening Levels Ecological WPA Analytical Results
Screening
Level
MTCA
Method A Protection of Natural PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- (PAAOC-WPA-CCR{ PAAOC-WPA-
Parameter Name Units | Indus! Method C | Groundwater | Backaround| Wildlife | cCR-SB11-3.5D | CCR-SB12-2.5 | CCR-SB12-7.5 | CCR-GW10-25 | CCR-GW10-5 | CCR-GW14-2.5 GW14-7.5 CCR-GW17-15
A i Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 023U 0.19U 0.19U 0.19U 023U 02U 02U 0.24 U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 3317 193 44U 381 5.1 241 45U 1917
Sulfate mg/kg NA NE 2,150 NE NE 81 160 66.5 3.8 13.3 5.5JB 198 J 5.7
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.00081 J 0.0005 J 0.00059 J 0.00061 1 0.00074 J 0.0015JB 0.00075 JB 0.0065 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0062 U 0.0054 U 0.00087 JB 0.00059 1 0.0062 U 0.00082 JB 0.0055 U 0.0065 U
Acenaphthylene mg/kg NA NE NE NE NL 0.0062 U 0.0054 U 0.0055 U 0.0053 U 0.0062 U 0.00051 J 0.0055 U 0.0065 U
Anthracene mg/kg NL NE 2,300 NE NL 0.0062 U 0.00032 1 0.00063 JB 0.00089 1 0.0062 U 0.00096 JB 0.0055 U 0.0065 U
Benzo(a)anthracene mg/kg NL NL NL NE NL 0.00053 JB 0.001J 0.0015JB 0.0029 J 0.002J 0.0055 U 0.00094 J 0.00171J
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0062 U 0.00051 J 0.0013JB 0.0034J 0.0019 J 0.0055 U 0.0055 U 0.001J
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.0062 U 0.0014J 0.0022 JB 0.0041J 0.0039 J 0.0055 U 0.0012J 0.0029 J
Benzo(g,h,i)perylene mg/kg NL NE NE NE NL 0.0062 U 0.00063 1 0.0013JB 0.0021J 0.0024 J 0.0055 U 0.00045 J 0.0015J
Benzo(k)fluoranthene mg/kg NL NL NL NE NL 0.0062 U 0.00059 1 0.0059 B 0.0018 J 0.0015J 0.0055 U 0.0055 U 0.001J
Chrysene mg/kg NL NL NL NE NL 0.0062 U 0.00088 J 0.0014 JB 0.0031J 0.003 J 0.0055 U 0.00051J 0.0014J
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0062 U 0.0054 U 0.0055 U 0.0053 U 0.0004 J 0.0055 U 0.0055 U 0.0065 U
Dibenzofuran mg/kg NA NE NE NE NL 0.0062 U 0.0054 U 0.001J 0.0007 J 0.0062 U 0.0018 JB 0.0011JB 0.0065 U
Fluoranthene mg/kg NA 140,000 630 NE NL 0.00085 J 0.0013J 0.0041 JB 0.0062 0.003 J 0.0042 JB 0.0014 JB 0.002J
Fluorene mg/kg NL 140,000 100 NE NL 0.0062 U 0.0054 U 0.001 JB 0.0008 J 0.0062 U 0.0022 JB 0.0055 U 0.0065 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.0062 UJ 0.007J 0.0011JB 0.0021J 0.0021J 0.0055 U 0.0055 U 0.0013J
Naphthalene mg/kg 5 70 4.5 NE NL 0.0012JB 0.00089 JX 0.086 JB 0.0011JB 0.0013JB 0.0018 JB 0.0013JB 0.00064 1
Phenanthrene mg/kg NA NE NE NE NL 0.0019 J 0.0011JB 0.0072 B 0.006 0.0015J 0.012B 0.002 JB 0.0019J
Pyrene mg/kg NA 110,000 650 NE NL 0.00063 J 0.0013 JXB 0.0032 JXB 0.0057 0.0026 J 0.0028 JB 0.0011JB 0.0023 JX
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.00053 0.002 0.002 0.005 0.003 0.006 0.0002 0.002
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.004 0.004 0.1 0.02 0.006 0.02 0.005 0.005
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.001 0.01 0.01 0.03 0.02 0.003 0.004 0.01
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics | mgkg | 2,000 | NE | NA [N T 2000 ] 31U [ NA [ NA [ 27U [ 42 [ 7.6) [ 6427 [ 25
Residual Range Organics | mg/ke | 2,000 | NE [ NE | NE_ | 2000 | 130U [ NA | NA [ 51 | 6.7 [ 271 | 561 [ 461
Notes:
B The sample result is less than five times the blank ination and cross ination is suspected. TTEC Total Toxicity Equi C ion for carci ic PAHs.
] Estimated Concentration. LMW PAH Low molecular weight PAH.
NA Not analyzed. HMW PAH High molecular weight PAH.
NE Not established in lookup tables. Detected concentrations shown in bold exceed one or more site soil screening levels.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process.
u Chemical was not detected. The associated value represents the method reporting limit.
X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.

z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.1-3
CCR Investigation Area WPA Test Pit Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 1 of 2
Screening Levels Ecological WPA Analytical Results
Screening
Level
MTCA Protection of Natural PAAOC-WPA- | PAAOC-WPA- [ PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- | PAAOC-WPA- [ PAAOC-WPA-
Parameter Name Units Method C | Groundwater | Background Wildlife CCR-TP01-2.0 | CCR-TP02-3.0 | CCR-TP02-5.0 [ CCR-TP02-5.0D [ CCR-TP02-9.0 | CCR-TP03-3.0 | CCR-TP03-5.0 | CCR-TP04-2.5 | CCR-TP04-4.0 | CCR-TP04-8.0
A Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 89.1 10.9 111 99.6 14.9 11.5 44.4 82.9 59.8 90.5
Sulfate mg/kg NA NE 2,150 NE NE 20 290 16 39.8 381 484 69.3 4.5 15.7 47.7
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthal mg/kg NL 4,500 0.082 NE NL 0.0023 J 0.0025 J 0.0036 J 0.0074 0.0021J 0.0019 J 0.0012J 0.13 0.0023 J 0.011
Acenaphthene mg/kg NA 14,000 1.7 NE NL 0.019 0.013 0.046 0.081 0.014 0.0097 0.0072 0.44 0.016 0.076
Acenaphthylene mg/kg NA 210,000 98 NE NL 0.001J 0.00053 J 0.0034J 0.0027 J 0.00055 J 0.00038 J 0.00094 J 0.0051J 0.00038 J 0.0008 J
Anthracene mg/kg NA NE NE NE NL 0.023 0.019 0.058 0.085 0.025 0.016 0.011 0.33 0.014 0.068
Benzo(a)anthracene mg/kg NL NE 2,300 NE NL 0.34 0.61 0.08 0.96 0.41 0.44 0.12 32 0.13 0.72
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.44 0.45 1.1 1.4 0.39 036 0.16 36 0.18 0.87
Benzo(b)fluoranthene mg/kg NL NL NL NE NL 0.79 2.2 2.1 2.3 1.3 1.6 0.33 5.1 0.29 1.4
Benzo(gh,i)perylene mg/kg NA NL NL NE NL 0.5 0.64 1.5 1.9 0.56 0.51 1.9 2 0.15 0.61
Benzo(k)fluoranthene mg/kg NL NE NE NE NL 0.25 0.47 0.65 0.66 0.37 0.41 0.1 1.8 0.1 0.47
Chrysene mg/kg NL NL NL NE NL 0.56 2.1 1.3 1.4 1.2 1.5 0.22 4 0.19 1
Dibenzo(a,h)anthracene mg/kg NL NL NL NE NL 0.09 0.16 0.21 0.29 0.12 0.11 0.038 0.57 0.033 0.15
Dibenzofuran mg/kg NA NL NL NE NL 0.0069 0.0072 0.013 0.024 0.006 0.0045J 0.0027 J 0.13 0.0048 J 0.027
Fluoranthene mg/kg NA 140,000 630 NE NL 0.57 2.1 1.2 1.4 1.2 1.3 0.2 5.9 0.23 1.1
Fluorene mg/kg NL 140,000 100 NE NL 0.01 0.0072 0.022 0.035 0.0074 0.0052 J 0.0038 J 0.24 0.0081 0.04
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.45 0.77 1.3 1.7 0.61 0.62 0.17 2.4 0.15 0.68
Naphthalene mg/kg 5 70 4.5 NE NL 0.0042 J 0.0032J 0.007 0.017 0.0041J 0.0028 J 0.0024 J 0.18 0.0039 J 0.017
Phenanthrene mg/kg NA NE NE NE NL 0.18 0.3 0.38 0.49 0.16 0.12 0.06 2.6 0.092 0.48
Pyrene mg/kg NA 110,000 650 NE NL 0.58 1.8 1.3 1.5 0.98 1.1 0.19 5.2 0.21 1.1
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.64 0.89 1.42 2 0.67 0.69 0.24 4.95 0.25 1.22
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.62 2.44 1.72 2.11 1.44 1.45 0.29 9.7 0.36 1.78
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 4 9.2 9.54 12.11 5.94 6.65 3.23 27.9 6.42 7
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 10,700 11,200 12,800 12,700 13,000 11,600 12,000 7,750 6,770 8,780
Arsenic mg/kg 20 88 2.9 7.61 132 4.4 4.93 3.27 2.86 7.71 4.21 3.42 2.06 1.7 1.79
Cadmium mg/kg 2 3,500 0.7 0.81 14 0.404 0.18 1.05 0.766 0.325 0.194 0.345 0.756 0.249 0.509
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 11.1 222 17.5 12 16.8 17.3 13.7 10.1 4.57 11.5
Copper mg/kg NA 140,000 280 28.4 217 34.8 332 21.1 22.7 30.7 26.1 20 14.5 16.7 19.7
Lead mg/kg 1,000 NE 3,000 13.1 118 9.41 5.01 4.87 4.62 6.59 4.35 4.64 4.36 3.79 5.94
Mercury mg/kg 2 NE 2.1 0.04 5.5 0.096 U 0.022 U 0.02U 0.023 U 0.024 U 0.019 U 0.021 U 0.022 U 0.021 U 0.004 J
Nickel mg/kg NA 70,000 130 24.54 980 11 12.8 15.9 14.3 12.1 11.1 12.3 9.85 6.45 7.76
Selenium mg/kg NA 18,000 5.2 0.29 0.3 0287 0.17 0.27J 03] 0.27J 035J 0.27J 0.097 0.17 01T
Zinc mg/kg NA 1,100,000 6,000 80.91 360 96.7 109 73.4 74.3 79.8 71.7 69.3 112 71.7 117
Notes:
B The sample result is less than five times the blank contamination and cross-contamination is suspected. TTEC Total Toxicity Eq C for ic PAHs.
] Estimated Concentration. LMW PAH Low molecular weight PAH.
NA Not analyzed. HMW PAH High molecular weight PAH.
NE Not established in lookup tables. Detected concentrations shown in bold exceed one or more site soil screening levels.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process.
u Chemical was not detected. The associated value represents the method reporting limit.
X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.
Z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.1-3
CCR Investigation Area WPA Test Pit Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 2 of 2
Screening Levels Ecological WPA Analytical Results
Screening
Level
MTCA Protection of Natural PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA-
Parameter Name Units Method C | Groundwater | Background Wildlife CCR-TP05-2.5 CR-TP05-3.0 CCR-TP06-2.5 | CCR-TP07-2.5 | CCR-TP07-4.0 | CCR-TP08-2.5 | CCR-TP08-5.0 [ CCR-TP09-2.5 | CCR-TP09-5.0
A Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.02 U 0.02 U 0.02 U 0.09 1 0.02 U 0.02 U 0.08 1 0.02 U 0.02 U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 7 15.2 5.6 17.4 4.8 U 7.9 22.8 13.7 19.3
Sulfate mg/kg NA NE 2,150 NE NE 152 72.6 125 174 294 248 200 178 201
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthal mg/kg NL 4,500 0.082 NE NL 0.0023 J 0.0029 J 0.0032J 0.0029 J 0.006 U 0.0019J 0.002 J 0.0034 J 0.0023 J
Acenaphthene mg/kg NA 14,000 1.7 NE NL 0.016 0.021 0.022 0.02 0.006 U 0.01 0.0091 0.017 0.013
Acenaphthylene mg/kg NA 210,000 98 NE NL 0.00092 J 0.00048 J 0.00064 J 0.00082 J 0.006 U 0.00094 J 0.00068 J 0.0011J 0.00053 J
Anthracene mg/kg NA NE NE NE NL 0.02 0.024 0.024 0.024 0.006 U 0.022 0.014 0.034 0.02
Benzo(a)anthracene mg/kg NL NE 2,300 NE NL 0.55 0.51 0.44 0.42 0.00095 J 0.93 0.46 1.2 0.35
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.39 0.35 0.39 0.42 0.006 U 0.49 0.29 0.64 0.26
Benzo(b)fluoranthene mg/kg NL NL NL NE NL 2.1 1.2 1.3 0.97 0.0013J 2.6 1.3 3.6 0.95
Benzo(g,h,i)perylene mg/kg NA NL NL NE NL 0.58 0.36 0.44 0.46 0.00055 J 0.59 0.37 0.8 0.29
Benzo(k)fluoranthene mg/kg NL NE NE NE NL 0.48 0.32 0.36 0.35 0.0003 J 0.6 0.35 0.79 0.26
Chrysene mg/kg NL NL NL NE NL 2.1 1.4 1.3 0.97 0.00098 J 3.3 1.4 4.3 1
Dibenzo(a,h)anthracene mg/kg NL NL NL NE NL 0.15 0.089 0.11 0.011 0.006 U 0.15 0.097 0.22 0.072
Dibenzofuran mg/kg NA NL NL NE NL 0.0091 0.0075 0.0092 0.0076 0.006 U 0.0044 J 0.004 J 0.0088 0.007
Fluoranthene mg/kg NA 140,000 630 NE NL 2.8 1.2 1.2 0.65 0.0014J 2.8 1.4 3.9 0.94
Fluorene mg/kg NL 140,000 100 NE NL 0.0076 0.012 0.011 0.011 0.006 U 0.0054 J 0.0045 J 0.0073 0.008
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.73 0.39 0.5 0.5 0.00067 J 0.66 0.4 0.89 0.32
Naphthalene mg/kg 5 70 4.5 NE NL 0.0044 J 0.004 J 0.0061 0.0051 J 0.00091 J 0.0029 J 0.0029 J 0.0044 J 0.0047 J
Phenanthrene mg/kg NA NE NE NE NL 0.22 0.14 0.18 0.16 0.006 U 0.14 0.11 0.24 0.15
Pyrene mg/kg NA 110,000 650 NE NL 1.8 1.1 0.9 0.68 0.00087 J 2.1 1.1 3.2 0.74
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.92 0.62 0.67 0.66 0.00093 1.01 0.57 1.35 0.47
Total LMW PAH (calc) mg/kg NA NE NE NE 100 3.07 1.4 1.44 0.87 0.002 2.98 1.54 4.11 1.14
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 8.8 5.72 5.74 4.78 0.01 11.42 5.77 15.64 4.24
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 10,800 8,660 8,980 8,580 9,350 11,900 12,100 12,900 11,800
Arsenic mg/kg 20 88 2.9 7.61 132 4.44 3.46 4.46 2.7 7.71 3.4 3.52 3.39 3.95
Cadmium mg/kg 2 3,500 0.7 0.81 14 0.268 0.424 0.325 0.424 0.124 0.432 0.459 0.521 0.282
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 19 6.54 26.2 9 12.5 23 13.9 21.6 12
Copper mg/kg NA 140,000 280 28.4 217 33.1 24.4 43.3 16 17.3 34.9 29.9 36.4 36.9
Lead mg/kg 1,000 NE 3,000 13.1 118 5.59 5.67 5.25 5.25 12.3 14.1 10.2 21.8 12.4
Mercury mg/kg 2 NE 2.1 0.04 5.5 0.02 U 0.022 U 0.021 U 0.022 U 0.023 U 0.023 U 0.023 U 0.02 U 0.021 U
Nickel mg/kg NA 70,000 130 24.54 980 12.1 7.9 17.3 8.54 9.99 12.9 12.4 15.6 10.5
Selenium mg/kg NA 18,000 52 0.29 0.3 0.1J 0217 0.127 0.1J 0.1J 0177 027] 0.171 027
Zinc mg/kg NA 1,100,000 6,000 80.91 360 137 758 109 958 59.1 231 134 246 90.7
Notes:
B The sample result is less than five times the blank contamination and cross-contamination is suspected. TTEC Total Toxicity Eq C for carci ic PAHs.
J Estimated Concentration. LMW PAH Low molecular weight PAH.
NA Not analyzed. HMW PAH High molecular weight PAH.
NE Not established in lookup tables. Detected concentrations shown in bold exceed one or more site soil screening levels.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process.
u Chemical was not detected. The associated value represents the method reporting limit.
X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.
Z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.1-4

CCR Investigation Area WPA Groundwater Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels WPA Analytical Results

MTCA MTCA MTCA Natural PAAOC-WPA-CCR- | PAAOC-WPA-CCR- | PAAOC-WPA-CCR- | PAAOC-WPA-CCR- | PAAOC-WPA-CCR-
Parameter Name Units Method A | Method B | Method C | WA MCL [ Background SB05-GWO01 GW10-GW01 GW14-GW01 GW14-GW02 GW17-GW01
Aluminum Smelting
Cyanide, Free mg/L NE 0.01 0.022 0.2 ND 0.002 U 0.002 U 0.00195 0.002 U 0.002
Fluoride mg/L NE 0.96 2.1 4 0.72 4.21 4.02 4.85 4.64 1.05
Sulfate mg/L NE NE NE 250 32 831 1,010 600 735 80.4
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene ug/L NL 32 70 NE NE 0.044 0.0065 JB 0.036 0.0044 JB 0.019JB
Acenaphthene ug/L NA 960 2,100 NE NE 0.0024 JB 0.0065J 0.0035JB 0.0044 JB 0.0052 JB
Acenaphthylene ug/L NA NE NE NE NE 0.02U 0.0035JB 0.0019 JB 0.02U 0.02U
Anthracene ug/L NA 4,800 11,000 NE NE 0.02U 0.02U 0.0016 JB 0.02U 0.02U
Benzo(a)anthracene ug/L NL NL NL NE NE 0.0027 JB 0.0024 JB 0.0098 JB 0.0085 JB 0.0049 JB
Benzo(a)pyrene ug/L 0.1 0.023 1 0.2 NE 0.02U 0.02U 0.02U 0.02U 0.02U
Benzo(b)fluoranthene ug/L NL NL NL NE NE 0.02U 0.02U 0.0016 JB 0.02U 0.0012 JB
Benzo(g,h,i)perylene ug/L NA NE NE NE NE 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Benzo(k)fluoranthene ug/L NL NL NL NE NE 0.02U 0.02U 0.02U 0.02U 0.02U
Chrysene ug/L NL NL NL NE NE 0.00089 JB 0.0012 JB 0.0024 JB 0.0011 JB 0.003 JB
Dibenzo(a,h)anthracene ug/L NL NL NL NE NE 0.02U 0.02U 0.02U 0.02U 0.02U
Dibenzofuran ug/L NL NL NE NE NE 0.0024 JB 0.001 JB 0.0074 JB 0.0024 JB 0.02U
Fluoranthene ug/L NA 640 1,400 NE NE 0.003 JB 0.0032 JB 0.006 JB 0.0019 JB 0.008 JB
Fluorene ug/L NA 640 1,400 NE NE 0.003 JB 0.0013 JB 0.011JB 0.0049 JB 0.02U
Indeno(1,2,3-cd)pyrene ug/L NL NL NL NE NE 0.02U 0.02 UJ 0.02U 0.02 UJ 0.02 UJ
Naphthalene ug/L 160 160 350 NE NE 0.01JB 0.0071 JB 0.034 B 0.0074 JB 0.016 JB
Phenanthrene ug/L NA NE NE NE NE 0.016 JB 0.0022 JB 0.014JB 0.0012 JB 0.02U
Pyrene ug/L NA 480 1,100 NE NE 0.0023 JB 0.0034 JB 0.016 JB 0.0014 JB 0.0064 JB
TTEC cPAH (calc) ug/L 0.1 0.2 0.2 NE NE 0.0003 0.0003 0.0011 0.0009 0.0006
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/L 0.5 NE NE NE NE 0.087J 0.047 JB 0.045JB 0.036 JB 0.039JB
Residual Range Organics mg/L 0.5 NE NE NE NE 0.048J 0.073 JB 0.026 JB 0.042 JB 0.045JB
Notes:
B The sample result is less than five times the blank contamination and cross-contamination is suspected.
] Estimated concentration.
MCL Maximum Contaminant Level.
NA Not analyzed or not applicable.
ND Not detected.
NE Not established.
NL Not listed or not shown for this chemical but detected concentration is accounted for by summation process.
TTEC Total Toxicity Equivalent Concentration.
U Chemical was not detected. The associated value represents the method reporting limit.
uJ Chemical was not detected. The associated limit is estimated.

Detected concentrations shown in bold exceed one or more site groundwater screening level.




results are compared to MTCA Method A Industrial, MTCA Method C, protection of groundwater,
and ecological wildlife soil screening levels. Groundwater results are compared to MTCA
Method A, MTCA Method B, MTCA Method C, and the Washington State Maximum Contaminant
Level (WA MCL) screening levels. Natural background concentrations for the site have been used
to adjust screening levels where applicable in the screening process. Laboratory analytical reports
are included in Volume 5, Appendices H-2 and H-4, and data validation reports are included in
Volume 5, Appendices I-2 and I-4. All samples have been collected as proposed in the Final RI
Phase 2 Work Plan (Tetra Tech. et al. 2015b) and WPA (Tetra Tech et al. 2020b). Soil reporting
limits for arsenic exceed the protection of groundwater screening level and for selenium exceed the
protection of groundwater and ecological wildlife screening levels for half of the initial RI samples

analyzed. WPA soil and groundwater reporting limit objectives have been met.

Soil and water analytical results that exceed Plant Area AOC soil and water screening levels are
compiled and presented on Figure 2.2.1-1, CCR Investigation Area Sampling Location and
Exceedance Summary. For WPA soil samples, analytical results indicate that sulfate, fluoride, PAH
as TTEC and calculated total HMW, and two metals (arsenic and selenium) were detected at

concentrations that exceed soil screening levels.

Sulfate was detected at a concentration of 7,860 mg/kg in CCR-SBO05 at 2.5 ft bgs but not in deeper
depth samples at 9 and 10 ft bgs in boring CCR-SBO5 located approximately 50 ft west of SB-CUOL.
Sulfate was not detected in any other WPA soil samples at concentrations that exceed the protection

of groundwater screening level.

Fluoride was detected in two WPA soil borings at concentrations that exceed the protection of
groundwater screening level. The detections include 209 mg/kg at 2.5 ft bgs in boring CCR-SB06
(pipe obstruction caused first boring abandonment at 5 ft bgs) approximately 50 ft east of SB-CUO01,
and 199 mg/kg at 2.5 ft bgs in boring CCR-SB09 approximately 200 ft southwest of SB-CUOL.
Fluoride was not detected at concentrations that exceed the protection of groundwater screening
level in soil samples from eight out of 11 WPA soil borings, and nine WPA test pits. The
concentrations of fluoride detected in WPA borings and test pits that ranged in concentration from
below the protection of groundwater screening level up to 209 mg/kg do not represent a significant

source of soil contamination to shallow groundwater.
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PAH as TTEC was detected at a concentration of 4.95 mg/kg in test pit CCR-TP04 at 2.5 ft bgs
exceeding MTCA Method C. PAHs did not exceed screening levels in any deeper depth samples,
and not in any other WPA boring or test pit. PAH as total HMW was detected at calculated
concentrations ranging from 3.23 to 15.64 mg/kg at all depths sampled in the WPA test pits and was
not detected at concentrations that exceed screening levels in any of the WPA borings. Arsenic was
detected at concentrations that exceed the protection of groundwater screening level in two test pits
including 7.71 mg/kg in CCR-TP02 at 9 ft bgs, and at 7.71 mg/kg in CCR-TPO07 at 4 ft bgs. Arsenic
was not detected at concentrations that exceed the protection of groundwater screening level in any
of the WPA soil borings. Selenium was detected at a low concentration of 0.35 J mg/kg that exceeds
the ecological wildlife screening level in one test pit CCR-TP03 at 3 ft bgs but not in deeper depths
sampled, and not in the other eight test pits or WPA soil borings.

For groundwater, fluoride and sulfate were the only two COPCs that were detected at concentrations
that exceed water screening levels in the grab groundwater sample and two of the three monitoring
well samples. Fluoride was detected at concentrations that range from 4.02 to 4.85 mg/L that exceed
both the MTCA Method C and WA MCL screening levels. Fluoride was not detected at
concentrations that exceed water screening levels in CCR-GW17 which may be located at the
northern margin of the fluoride plume in shallow groundwater.

Sulfate was detected at concentrations that exceed the WA MCL in the grab groundwater sample
and two of the three monitoring well samples. Sulfate was detected at concentrations that range from
600 to 1,010 mg/L, with the highest concentration in well CCR-GW10 located adjacent to SB-CUOL.
Sulfate also was not detected at concentrations that exceed water screening levels in CCR-GW17.

No other COPCs were detected in groundwater at concentrations that exceed water screening levels.

Cross-Section A-A’ Figure 2.2.1-4 shows a sectional view of the Crucible Cleaning Room area,
north to south, through the SB-CU01/CCR-GW10 location (Figure 2.2.1-1). The subsurface profile
in this area consists of an upper layer of soil at 10 ft or less thick, underlain by basalt. The surface
of the basalt is variable with the highest points beneath the SWMU 16 building and at boring CCR-
GW10. Hard fine-grained basalt was encountered in WPA borings in the southern portion of the
investigation area. Concentrations of fluoride and sulfate that exceed the protection of groundwater
screening levels and that were detected in WPA boring and test pit soil samples are shown along the
line of the cross-section.

FINAL DRAFT REMEDIAL INVESTIGATION REPORT
VOLUME 3: RECTIFIER YARD AND PLANT AREA — AREA OF CONCERN RESULTS AND SUMMARY PAGE 2-30
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON



Other potential sources of fluoride and sulfate contamination include piping underlying the Crucible
Cleaning Room area including site system water and wastewater lines, and piping associated with
the Tertiary Treatment Plant and large clarifier (Plant drawing W806-11-011, Appendix G-3). Three
system water and wastewater lines present beneath this area are shown on Cross-Section A-A°, and
include the Stormwater Collection, 1&M, and Groundwater Collection lines. Stormwater catch
basins were sampled in 2011 (Section 2.5.1) and then were cleaned in 2011. The I&M line contains
flowing water during portions of the year that appears to be groundwater that flows into the line at
a crushed manhole near the Tertiary Treatment Plant (video survey, Section 2.5.3). The
Groundwater Collection line receives groundwater during portions of the year and does not appear
to contain significant sediment in catch basins or lines in this area. There is no evidence to indicate
breaches or past leakage from these lines during plant operation, and none of the lines contained
waters with the concentrations of fluoride and sulfate that would be necessary to serve as the driver
to create sitewide plumes in shallow groundwater. In addition, considering the range of COPCs and
their concentrations in sediment in the stormwater catch basins (Section 2.5.1), and the past function
of the I&M lines to convey process wastewater, there is no corresponding detection of the range of
COPCs that were present in these lines in soil or groundwater in the Crucible Cleaning Room
Investigation Area if these lines had leaked during plant operations.

The air pollution control system for the plant included dry and wet scrubbers for removal of fluoride
and sulfate, respectively, from the gas and particulate waste stream that was captured in cell
buildings during aluminum production. Two new dry scrubbers were installed in 1979 for
production buildings A and B, and one new dry scrubber was installed in 1981 for production
buildings C and D. By 1983 wet sulfate scrubbers were installed at two of the three dry scrubbers.

Figure 2.2.1-5 shows the layout of the dry/wet scrubber units and associated piping.

The north dry/wet scrubber unit servicing production buildings C and D was in Courtyard
Segment D2, and the south dry/wet scrubber unit servicing production buildings A and B was in
Courtyard Segment B4. The third dry scrubber servicing production buildings A and B was in
Courtyard Segment B2. Prior to 2000, a 1.5-inch chemical and corrosion resistant piping connected
the south and north scrubber units and the dry scrubber unit via Courtyard B and Passage No. 1,
with scrubber discharge conveyed to the West Surface Impoundment (WSI; SWMU 4). In 2000,
plans were prepared to abandon in place the 1.5-inch purge lines, including the line to SWMU 4,
and install new 2-inch purge lines that would directly and independently connect the north and south
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dry/wet scrubber units to the secondary treatment system (90-ft clarifier). The 2-inch line from the
north dry/wet scrubber unit may have been mostly above ground but did pass through the Tertiary
Treatment Plant (SWMU 8) from north to south and was constructed above ground along the west
and southwest side of the 120-ft clarifier (SWMU 6) to the 90-ft clarifier. The line from the south
dry/wet scrubber unit was constructed above ground between the unit and Passage No. 4 to the east,
then was laid along with a spare 2-inch line, in a minimum 2-ft deep and 2.5-ft wide trench beneath
the concrete floor of Passage No. 4 and passing beneath the access road north of production
building B and the North Access Road to the 90-ft clarifier. Scrubber wastewater was pumped via
the 90-ft clarifier underdrain system in underground piping to the Tertiary Treatment Plant for
further treatment then combined in the pool of treated water that was sent back to the production

buildings for use as makeup water.

Anecdotal information from plant personnel indicates that in the Tertiary Treatment Plant area the
piping had to be repaired in the past, which suggests leakage of wastewater may have occurred. The
purge lines from the north and south wet/dry scrubber units conveyed wastewater that may have
contained dissolved fluoride and sulfate at concentrations of 200 and 30,000 mg/L, respectively.
Leakage from pipes to the ground or from underground piping could be a significant source of
fluoride and sulfate contamination for shallow groundwater in the Tertiary Treatment Plant area

where basalt bedrock is shallow.

2.2.1.3 Conclusions and Recommendations

The Crucible Cleaning Room Investigation Area was designated based on elevated concentrations
of fluoride detected in soil in initial RI boring SB-CUOL to a depth of 23 ft bgs, and of sulfate
detected in soil in initial Rl boring SB-BHO03 to depths of 8 ft bgs. This area is in the upgradient
portion of a sitewide fluoride plume in shallow groundwater with local concentrations of up to
15 mg/L that exceeds site water screening levels, and concentrations of sulfate that are elevated but
below water screening levels in other area monitoring wells. The objective for this investigation
area was to identify potential sources of fluoride and sulfate soil contamination to shallow
groundwater. The following are conclusions based on results of the Crucible Cleaning Room
Investigation Area:

FINAL DRAFT REMEDIAL INVESTIGATION REPORT
VOLUME 3: RECTIFIER YARD AND PLANT AREA — AREA OF CONCERN RESULTS AND SUMMARY PAGE 2-33
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON



e Fluoride was detected in initial Rl boring soil samples at concentrations that exceed the
protection of groundwater screening level. The highest concentrations of fluoride of
3,300 and 4,600 mg/kg at depths of 0.5 and 3 ft bgs in SB-CUOQ1. The concentration of
fluoride decreases to 700 mg/kg at 23 ft bgs in SB-CUQ1, which was collected from
within the basalt in the apparent UA aquifer zone.

e Soil analytical results did not identify a significant fluoride soil source of contamination
to groundwater. Fluoride was detected at concentrations that exceeds the protection of
groundwater screening level of 147.6 mg/kg in two samples at 2.5 ft bgs in boring CCR-
SB06 and CCR-SB09 at 209 and 199 mg/kg, respectively. These concentrations would
not be expected to result in fluoride concentrations of approximately 4 mg/L in
groundwater beneath the Crucible Cleaning Room Investigation Area.

e Sulfate was detected in initial Rl boring SB-BHO03 at 8 ft bgs at a maximum concentration
of 7,500 mg/kg that exceeds the protection of groundwater screening level.

e Soil analytical results did not identify a significant sulfate soil source of contamination
to groundwater. Sulfate was detected in only one WPA soil boring CCR-SBO05 at 2.5 ft
bgs at concentrations that exceed the protection of groundwater screening level. The
exceedance of sulfate in soil boring CCR-SBO5 is located side-gradient or down-gradient
from the highest concentrations of sulfate detected in groundwater in CCR-GW10.

e WPA phase investigation included 11 soil borings, three shallow groundwater
monitoring wells, and nine test pits. The surface of basalt is relatively shallow, at 6 to
10 ft bgs.

e Groundwater sample analytical results indicate fluoride and sulfate were detected at
concentrations that exceed MTCA Method C and WA MCL water screening levels.

e Concentrations of fluoride in groundwater were consistent with the interpreted sitewide
fluoride plume in shallow groundwater ranging from 4 to 15 mg/L.

e The Stormwater Collection, 1&M, and Groundwater Collection lines in this area do not
appear to be a current source of fluoride and sulfate contamination to shallow
groundwater because there is no corresponding soil or groundwater contamination
reflecting the range of COPCs conveyed by these systems if they had leaked during plant
operations.

e Underground piping associated with the Tertiary Treatment Plant (SWMU 8) and
Clarifiers (SWMU 6) are more likely source of fluoride and sulfate contamination since
the pipes conveyed air pollution control wastewater with high concentrations of fluoride
and sulfate for treatment at the Tertiary Treatment Plant. The piping conveyed water
from air pollution control systems in the production buildings to the treatment plant, and
then returned treated water to the production buildings for reuse.
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The Crucible Cleaning Room Investigation Area is recommended for further evaluation in the FS
for soil contamination at depth associated with fluoride and sulfate, but it does not appear to be a
soil source of fluoride or sulfate contamination for shallow groundwater. SWMU 6 and 8 are
recommended for further evaluation in the FS, and in addition, the SO dry/wet scrubber purge line
may have leaked and could potentially be the source of contamination for shallow groundwater.
Contamination present in shallow groundwater and resulting conclusions and recommendations will
be addressed in the Groundwater AOC (Volume 4, Section 2). Soil contamination in the Courtyard
Segments, and resulting conclusions and recommendations, are addressed in the following
Courtyard Segment Soil Contamination (Section 2.3.4). Soil contaminated with fluoride, sulfate,

and PAHSs that exceed soil screening levels are recommended for further evaluation in the FS.

2.2.2 Soil Boring SB-VS01 in Courtyard Segment A5

Soil boring SB-VS01 was completed during the initial Rl phase of investigation and is in the western
portion of Courtyard Segment A5, south of Production Building A (Figure 2.1.2-1). This boring was
completed to investigate the vitamin silos located at the southwest corner of segment A5. The
vitamin silos have been demolished but were used for storage of wet and dry anode paste briquettes
and constructed on concrete pads. SB-VS01 was designated an Investigation Area based on elevated
concentrations of PAHs, and TPH-Dx as residual range organics at a depth of 11 ft bgs in SB-VS01

and the potential contribution of contamination to shallow groundwater.

Initial RI results for SB-VSO01 indicate that concentrations of fluoride and PAHs as TTEC exceed
protection of groundwater soil screening levels, PAH as total calculated LMW and HMW exceeds
ecological wildlife soil screening levels, and TPH-Dx exceeds MTCA Method A Industrial and
ecological wildlife soil screening levels (Figure 2.2.2-1). These COPCs exceeded soil screening
levels only at a depth of 11 ft bgs but not in samples above 11 ft bgs or deeper depth samples.
Evaluation of nearby RI soil borings SB-BCO01, SB-SHO01, SB-SE14, and SB-SWMU24-02 indicates
that PAHs and TPH-Dx were not detected at concentrations that exceed soil screening levels, at
depths comparable to samples in boring SB-VSO1 and provide a horizontal bounding to the
SB-VS01 contamination.
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The closest downgradient shallow groundwater monitoring well MW-E1A (UA aquifer) is located
approximately 150 ft to the southeast. PAHs were not detected in MW-E1A above reporting limits
in first quarter 2017 groundwater monitoring and not analytes thereafter. There are no nearby
downgradient UA or BAU monitoring wells to provide data on presence of TPH-Dx in shallow

groundwater (Groundwater AOC, Volume 4, Section 2).

2.2.2.1 Investigation Scope

The SB-VSO01 Investigation Area was investigated with a total of four soil borings, one of which
was completed during the initial Rl phase, and the other three completed during the WPA phase.
One WPA soil boring was completed as shallow groundwater monitoring well VS01-GW16. Grab
samples of shallow groundwater were planned to be collected from temporary well screen
installations in the WPA borings, if shallow groundwater were encountered. Logs of borings are
included in Volume 5, Appendices G-1 and G-2. Initial RI soil samples were analyzed for cyanide,
fluoride, sulfate, PAHs, PCBs, metals, VOCs, and TPH-Dx. The results of the initial Rl phase of

investigation are discussed together with the WPA phase below in the Section 2.2.2.2.

WPA investigation of SB-VSO01 incorporated an iterative approach (Volume 1, Section 3.2.1.3,
Figure 3-1) to guide field decisions during a single field mobilization to determine whether PAH
and TPH-Dx detected in soil at 11 ft bgs has impacted shallow groundwater, and the need for
additional step-out borings. Implementation of the iterative approach included rapid turnaround time
for laboratory analysis of PAH and TPH-Dx in soil.

WPA soil boring VS01-SB03 was completed east of initial RI soil boring SB-VS01. As a result of
obstructions in the subsurface and the casing being compromised, a second boring VS01-SB05 was
completed approximately 10 ft to the east and was drilled to a depth of 13.5 ft bgs, below the contact
with basalt. A minimum of four samples were planned to be collected including one sample above
or near the water table if encountered. Hard fine-grained basalt was encountered at 11 ft bgs, and
soil samples were collected at 5 and 7.5 ft bgs. No groundwater was encountered and therefore a

grab groundwater sample was not collected.

A third WPA soil boring was completed west of SB-VS01, at the east end of segment A4, and
installed as shallow groundwater monitoring well VS01-GW16 with a screened interval of 10 to

20 ft bgs and a pre-development water level measured at 14 ft bgs. Basalt flow top was encountered
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in the boring at 12 ft bgs, and a saturated zone encountered at 15 ft bgs. Soil samples were collected
at 2.5 and 12.5 ft bgs, with no recovery at 8 ft bgs, and one groundwater sample was collected from
the monitoring well. A shallow groundwater monitoring well was installed in this well, versus
collection of a grab groundwater sample through a temporary well screen installation, based on
discovery of a significant breach in the nearby Scrubber Effluent Line 4 (Section 2.5.4, Scrubber
Effluent System).

Soil samples were analyzed for cyanide, fluoride, sulfate, PAHs, metals, and TPH-Dx. The
groundwater sample was analyzed for free cyanide, fluoride, sulfate, PAHs, metals, VOCs, and

TPH-Dx. PAH and TPH-Dx analyses for soil was completed on an expedited turnaround time.

One objective for the WPA phase of investigation was to use video survey to further evaluate the
presence of breaches in Scrubber Effluent Line 4 in Courtyard Segment A5. The purpose of this
evaluation for the SB-VS01 investigation was to determine whether Scrubber Effluent Line 4 could
be the source of PAHs and TPH-Dx detected in SB-VVS01, if a line breach exists. The video survey
of the Scrubber Effluent System is discussed in Section 2.5.4.5.5, but the survey did discover a
significant horizontal breach in the eastern portion courtyard A4, approximately halfway between
VS01-GW16 and SB-VSO01, and potentially upgradient from SB-VS01. The breach appears to be
1 to 2 feet (ft) below the local water level measured in VS01-GW16 resulting in groundwater inflow
to the Scrubber Effluent pipe at that location (into a mostly empty pipe) and no other breaches were
observed in the vicinity of SB-VSO01 for outflow.

2.2.2.2 Investigation Results

Soil boring SB-VS01 was investigated with a total of three soil borings, with a shallow monitoring
well VS01-GW16 installed in one of the borings, and collection of one groundwater sample from
monitoring well VS01-GW16. Soil boring VS01-SB05 was drilled to 13.5 with hard fine-grained
dry basalt encountered at 11 ft bgs to the east of SB-VS01, and VS01-GW16 was drilled 20 ft bgs
with saturated basalt flow top encountered at 13 ft bgs to the west of SB-VSO01. The water level
measured in VS01-GW16 prior to development (10/29/2020) was 14 ft bgs, or approximately 471 ft
elevation.
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Soil analytical results are summarized in Table 2.2.2-1 (VS01 Investigation Area WPA and RI soil
Results Summary), and groundwater results are summarized in Table 2.2.2-2 (VSO1 Investigation
Area WPA Groundwater Results Summary). Soil results are compared to MTCA Method A
Industrial, MTCA Method C, protection of groundwater, and ecological wildlife soil screening
levels. Groundwater results are compared to MTCA Method A, MTCA Method B, MTCA
Method C, and WA MCL water screening levels. Natural background concentrations for the site
have been used to adjust screening levels where applicable in the screening process. Laboratory
analytical reports are included in Volume 5, Appendices H-2 and H-4, and data validation reports
are included in Volume 5, Appendices I-2 and 1-4. All samples have been collected as proposed in
the Final Rl Phase 2 Work Plan (Tetra Tech et al. 2015b) and WPA (Tetra Tech et al. 2020b). Soil
reporting limits for arsenic exceed the protection of groundwater screening level, and for selenium
exceed the protection of groundwater and ecological wildlife screening level, for most samples
analyzed. Water reporting limits for mercury exceed the WA MCL screening level, and for selenium
exceed the MTCA Method C and WA MCL screening level for all samples analyzed.

Soil and water analytical results that exceed Plant Area AOC soil and water screening levels are
compiled and presented on Figure 2.2.2-1. Analytical results indicate that fluoride, PAH as TTEC
and calculated total LMW and HMW, and TPH-Dx as residual range organics are detected in soil
at concentrations that exceed soil screening levels to a depth of 3 ft bgs, but not in deeper depths
sampled. The exception is PAH as total calculated HMW which is detected at a concentration of
4.31 mg/kg at 12.5 ft bgs in VS01-GW16. Five of six detected concentrations of fluoride range from
187 J to 400 J mg/kg. The sixth sample was detected at the highest concentration of fluoride at
2,100 mg/kg in SB-SHO1, which is downgradient from SB-VS01. No other COPCs exceed soil
screening levels at depths greater than 3 ft bgs, other than the COPCs that exceed soil screening
levels at only 11 ft bgs in initial RI boring SB-VS01 and the exception of PAH as HMW at 12.5 in
VS01-GW16.

Water analytical results indicate that fluoride and sulfate are detected in monitoring well VS01-
GW16 at concentrations that exceed the MTCA Method C screening level for fluoride and the WA
MCL screening level for sulfate. Several metals were also detected at concentrations that exceed

water screening levels including arsenic, chromium, lead, and selenium. Arsenic was detected at
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Table 2.2.2-1
VS01 Investigation Area WPA and Initial Rl Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 1 of 2
Screening Levels Ecological Initial RI Analytical Results
Screening
Levels
MTCA
Method A MTCA Protection of Natural PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB-

Parameter Name Units Industrial Method C [ Groundwater | Background Wildlife VS01-3 VS01-3D VS01-6 VS01-11 VS01-13 BC01-3 BC01-6 BCO01-11 BC01-15 SE14-3 SE14-6 SE14-13 SE14-17
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 45 59 5U 240 7.4 280 76 80 32 130 46 16 14
Sulfate mg/kg NA NE 2,150 NE NE 25 26 280 350 180 61 35 46 140 28] 10UJ 14] 160 J
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NA 4,500 0.082 NE NL 0.015U 0.016 U 0.0087 U 15U 0.0078 U 16 U 0.0084 U 0.0073 U 0.0077 U 0.3 U 0.0077 U 0.0073 U 0.0075 U
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.015U 0.016 U 0.0087 U 15U 0.0078 U 16 U 0.0084 U 0.0073 U 0.0077 U 03U 0.0077 U 0.0073 U 0.0075 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.015U 0.016 U 0.0087 U 15U 0.0078 U 16 U 0.0084 U 0.0073 U 0.0077 U 0.3 U 0.0077 U 0.0073 U 0.0075 U
Acenaphthylene mg/kg NA NE NE NE NL 0.015U 0.016 U 0.0087 U 15U 0.0078 U 16 U 0.0084 U 0.0073 U 0.0077 U 03U 0.0077 U 0.0073 U 0.0075 U
Anthracene mg/kg NA NE 2,300 NE NL 0.024 0.016 U 0.0087 U 15U 0.0078 U 16 U 0.0084 U 0.0073 U 0.0077 U 0.34 0.0077 U 0.0073 U 0.0075 U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.14 0.096 0.0087 U 83 0.014 21 0.0084 U 0.011 0.036 2.9 0.0096 0.014 0.0075 U
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.28 0.14 0.0087 U 130 0.027 28 0.0084 U 0.016 0.053 3.9 0.012 0.02 0.0075 U
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.36 0.18 0.0087 U 170 0.036 32 0.012 0.023 0.069 5.5 0.02 0.033 0.0095
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.2 0.1 0.0087 U 98 0.021 18 0.0084 U 0.014 0.039 3.4 0.015 0.022 0.0075 U
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.13 0.059 0.0087 U 60 0.012 16 U 0.0084 U 0.0073 U 0.024 1.7 0.0088 0.015 0.0075 U
Chrysene mg/kg NA NL NL NE NL 0.22 0.11 0.0087 U 110 0.023 25 0.0093 0.013 0.042 3.1 0.014 0.027 0.0081
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.047 0.023 0.0087 U 21 0.0078 U 16 U 0.0084 U 0.0073 U 0.0082 0.78 0.0077 U 0.0073 U 0.0075 U
Dibenzofuran mg/kg NA NE NE NE NL NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene mg/kg NA 140,000 630 NE NL 0.31 0.16 0.0087 U 130 0.029 36 0.018 0.016 0.054 4.5 0.017 0.029 0.01
Fluorene mg/kg NL 140,000 100 NE NL 0.015U 0.016 U 0.0087 U 15U 0.0078 U 16 U 0.0084 U 0.0073 U 0.0077 U 0.3 U 0.0077 U 0.0073 U 0.0075 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.21 0.11 0.0087 U 100 0.022 19 0.0084 U 0.011 0.04 2.8 0.011 0.017 0.0075 U
Naphthalene mg/kg 5 70 4.5 NE NL 0.015U 0.016 U 0.0087 U 15U 0.0078 U 16 U 0.0084 U 0.0073 U 0.0077 U 0.3 U 0.0077 U 0.0073 U 0.0075 U
Phenanthrene mg/kg NA NE NE NE NL 0.13 0.062 0.0087 U 51 0.012 18 0.0084 U 0.0073 U 0.021 1.6 0.0077 U 0.0098 0.0075 U
Pyrene mg/kg NA 110,000 650 NE NL 0.28 0.14 0.0087 U 110 0.028 37 0.017 0.015 0.051 4.1 0.017 0.029 0.01
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.38 0.19 0.0087 174.5 0.036 35.5 0.0013 0.02 0.07 5.3 0.02 0.03 0.001
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.46 0.22 0.0087 181 0.04 54 0.018 0.02 0.08 6.44 0.02 0.04 0.04
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 1.87 0.96 0.0087 882 0.18 180 0.03 0.02 0.32 28.2 0.11 0.2 0.03
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE 0.056 U 0.059 U 0.065 U 0.055U 0.059 U 0.06 U 0.063 U 0.055U 0.058 U 0.056 U 0.058 U 0.055U 0.056 U
Aroclor 1221 mg/kg NA NE NE NE NE 0.056 U 0.059 U 0.065 U 0.055 U 0.059 U 0.06 U 0.063 U 0.055 U 0.058 U 0.056 U 0.058 U 0.055 U 0.056 U
Aroclor 1232 mg/kg NA NE NE NE NE 0.056 U 0.059 U 0.065 U 0.055U 0.059 U 0.06 U 0.063 U 0.055U 0.058 U 0.056 U 0.058 U 0.055U 0.056 U
Aroclor 1242 mg/kg NA NE NE NE NE 0.056 U 0.059 U 0.065 U 0.055 U 0.059 U 0.06 U 0.063 U 0.055 U 0.058 U 0.056 U 0.058 U 0.055 U 0.056 U
Aroclor 1248 mg/kg NA NE NE NE NE 0.056 U 0.059 U 0.065 U 0.055U 0.059 U 0.06 U 0.063 U 0.055U 0.058 U 0.056 U 0.058 U 0.055U 0.056 U
Aroclor 1254 mg/kg NA 66 0.71 NE NE 0.056 U 0.059 U 0.065 U 0.055 U 0.059 U 0.06 U 0.063 U 0.055 U 0.058 U 0.056 U 0.058 U 0.055 U 0.056 U
Aroclor 1260 mg/kg NA 66 NE NE NE 0.056 U 0.059 U 0.065 U 0.055 U 0.059 U 0.06 U 0.063 U 0.055 U 0.058 U 0.056 U 0.058 U 0.055 U 0.056 U
Total PCBs (calc) mg/kg 10 66 NE NE 0.7 0.056 0.059 0.065 0.055 0.059 0.06 0.063 0.055 0.058 0.056 0.058 0.055 0.056
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 6,800 8,400 15,000 8,200 5,800 17,000 13,000 4,300 3,800 7,900 7,700 6,700 6,000
Arsenic mg/kg 20 88 2.9 7.61 132 11U 12U 13U 11U 12U 12U 13U 11U 12U 11U 12U 11U 11U
Cadmium mg/kg 2 3,500 0.69 0.81 14 0.56 U 0.59 U 0.65 U 0.55U 0.59 U 0.6 U 0.63 U 0.55U 0.58 U 0.56 U 0.58 U 0.55U 0.56 U
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 4 5.7 5.1 13 6 6 2 2 2 7 5 6 4
Copper mg/kg NA 140,000 280 28.4 217 11 14 15 15 22 17 18 12 14 14 11 12 21
Lead mg/kg 1,000 NE 3,000 13.1 118 56U 59U 6.5U 55U 59U 6U 63U 55U 58U 56U 58U 55U 56U
Mercury mg/kg 2 NE 2.1 0.04 5.50 0.28 U 0.29 U 033U 027U 0.29 U 0.3 U 031U 0.27U 0.29 U 0.28 U 0.29 U 0.28 U 0.28 U
Nickel mg/kg NA 70,000 130 24.54 980 3.5 5.1 6.3 8.7 3.1 12.0 3.6 27U 2.9 6.0 4.3 6.6 4.3
Selenium mg/kg NA 18,000 52 0.29 0.30 11U 12U 13U 11U 12U 12U 13U 11U 12U 11U 12U 11U 11U
Zinc mg/kg NA 1,100,000 6,000 80.91 360 43 46 54 58 36 3 33 32 34 54 40 36 41
Volatile Organic Compounds (VOCs)
Benzene mg/kg 0.03 2,400 0.027 NE 0.255 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
Toluene mg/kg 7 280,000 4.5 NE 5.45 0.005 U 0.006 U 0.0055 U 0.0054 U 0.0048 U 0.0066 U 0.007 U 0.0038 U 0.0051 U 0.0061 U 0.0048 U 0.0047 U 0.004 U
Ethylbenzene mg/kg 6 350,000 59 NE 5.16 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
m,p-Xylene mg/kg 9 700,000 14 NE 10 0.002 U 0.0024 U 0.0022 U 0.0021 U 0.001 U 0.0026 U 0.0028 U 0.0015 U 0.0012 U 0.0024 U 0.0019 U 0.0019 U 0.0016 U
o-Xylene mg/kg 9 700,000 14 NE 10 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.078 NE 30.2 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
Tetrachloroethene mg/kg 0.05 21,000 0.05 NE 9.92 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
Trichloroethene mg/kg 0.03 800 0.025 NE 12.4 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.46 0.001 U 0.0012 U 0.0011 U 0.0011 U 0.00097 U 0.0013 U 0.0014 U 0.00075 U 0.001 U 0.0012 U 0.00097 U 0.00093 U 0.00079 U
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 28 U 29U 33U 460 U 29U 210U 32U 28 U 29U 28 U 29U 28 U 28 U
Residual Range Organics mg/kg 2,000 NE NA NE 2,000 57U 59U 65U 4,500 59U 1,400 63 U 55U 58U 110 58U 55U 56 U
Notes:
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. B The sample result is five times less than blank contamination and cross-contamination is suspected.
U Chemical was not detected. The associated value represents the method reporting limit. Detected concentrations shown in bold exceed one or more site soil screening leels.
Z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.241

VS01 Investigation Area WPA and Initial Rl Soil Results Summary

Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 2 of 2
Screening Levels Ecological Initial RI Analytical Results WPA Analytical Results
Screening
Levels
MTCA PAAOC-WPA- | PAAOC-WPA-
Method A MTCA Protection of Natural PAAOC-SB- PAAOC-SB- PAAOC- PAAOC- PAAOC- PAAOC-WPA- | PAAOC-WPA- [ PAAOC-WPA- | VS01-GW16- | VS01-GW16-
Par Name Units Industrial Method C Groundwater | Background Wildlife SH01-0.5 SH01-2 SWMU24-02-1 | SWMU24-02-3 | SWMU24-02-5 | vS01-SB03-2.5| VS01-SB05-5 |VS01-SB05-7.5 2.5 12.5

Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.05 U 0.05 U 0.05 U 0.051 0.05 U 0.2 UJ 0.20 U 0.21 U 0.2 UJ 0.22 UJ
Fluoride mg/kg NA 210,000 147.6 14.11 NE 2,100 84 41U 400 J 110 213J 37 45 187J 74.6)
Sulfate mg/kg NA NE 2,150 NE NE 11 130 18U 84 17U 63.9] 24.8 52 210] 192]
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NA 4,500 0.082 NE NL 0.37U 0.015 U 0.28 U 0.015 U 0.0073 U NA NA NA NA NA
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 037U 0.015U 0.28 U 0.015U 0.0073 U 0.096 0.0008 J 0.00066 J 0.16 0.002 )
Acenaphthene mg/kg NA 210,000 98 NE NL 2.1 0.015 U 0.28 U 0.015 U 0.0073 U 0.56 0.00057 J 0.00067 J 1.3 0.017
Acenaphthylene mg/kg NA NE NE NE NL 037U 0.015U 0.28 U 0.015U 0.0073 U 0.055 U 0.0055 U 0.0056 U 0.0095 J 0.00068 J
Anthracene mg/kg NA NE 2,300 NE NL 4 0.03 0.28 U 0.015U 0.0073 U 0.83 0.00096 J 0.0006 J 2.4 0.025
Benzo(a)anthracene mg/kg NA NL NL NE NL 22 0.21 0.68 0.04 0.0085 6 0.0051J 0.0076 11 0.41
Benzo(a)pyrene mg/kg 2 NL NL NE NL 28 0.3 1.1 0.057 0.012 6.3 0.0034 J 0.011 12 0.47
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 35 0.37 1.5 0.082 0.019 9.8 0.0057 0.018 15 0.95
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 20 0.22 0.93 0.05 0.012 4 0.0026 J 0.011 6.2 0.39
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 12 0.11 0.49 0.026 0.0073 U 32 0.0025 J 0.0077 5.6 0.31
Chrysene mg/kg NA NL NL NE NL 24 0.21 0.88 0.047 0.01 7.6 0.0057 0.012 12 0.65
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 53 0.044 0.28 U 0.015U 0.0073 U 1.1 0.0055 U 0.0017J 1.8 0.11
Dibenzofuran mg/kg NA NE NE NE NL NA NA NA NA NA 0.21 0.00085 J 0.0056 U 0.34 0.0058
Fluoranthene mg/kg NA 140,000 630 NE NL 35 0.32 1 0.057 0.012 10 0.0096 0.012 22 0.5
Fluorene mg/kg NL 140,000 100 NE NL 0.85 0.015 U 0.28 U 0.015 U 0.0073 U 0.36 0.0055 U 0.0056 U 0.68 0.0089
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 21 0.19 0.92 0.041 0.0088 4.7 0.0024 J 0.01J 7.7 0.45
Naphthalene mg/kg 5 70 4.5 NE NL 0.37U 0.015 U 0.28 U 0.015 U 0.0073 U 0.13 0.0011J 0.0011J 0.25 0.0032 B
Phenanthrene mg/kg NA NE NE NE NL 14 0.12 0.43 0.027 0.0073 U 4.7 0.0068 0.0046 J 10 0.17
Pyrene mg/kg NA 110,000 650 NE NL 34 0.3 0.96 0.052 0.011 8.4 0.0092 0.012 19 0.57
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 37.8 0.4 1.6 0.08 0.02 8.9 0.005 0.03 16.23 0.7
Total LMW PAH (calc) mg/kg NA NE NE NE 100 55.95 0.47 1.43 0.08 0.01 16.58 0.02 0.02 36.64 0.73
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 201.3 1.76 7.5 0.4 0.08 51.1 0.04 0.09 90.3 4.31
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE 0.055 U 0.055 U 0.053 U 0.057 U 0.055 U NA NA NA NA NA
Aroclor 1221 mg/kg NA NE NE NE NE 0.055 U 0.055 U 0.053 U 0.057 U 0.055 U NA NA NA NA NA
Aroclor 1232 mg/kg NA NE NE NE NE 0.055 U 0.055 U 0.053 U 0.057 U 0.055 U NA NA NA NA NA
Aroclor 1242 mg/kg NA NE NE NE NE 0.055 U 0.055 U 0.053 U 0.057 U 0.055 U NA NA NA NA NA
Aroclor 1248 mg/kg NA NE NE NE NE 0.055 U 0.055 U 0.053 U 0.057 U 0.055 U NA NA NA NA NA
Aroclor 1254 mg/kg NA 66 0.71 NE NE 0.055 U 0.055 U 0.053 U 0.057 U 0.055 U NA NA NA NA NA
Aroclor 1260 mg/kg NA 66 NE NE NE 0.055 U 0.055 U 0.053 U 0.057 U 0.055 U NA NA NA NA NA
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 0.055 0.055 0.053 0.057 0.055 NA NA NA NA NA
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 21,000 7,300 4,100 9,400 6,900 10,800 7,350 6,730 16,300 7,800
Arsenic mg/kg 20 88 2.9 7.61 132 11U 11U 11U 11U 11U 2.62 1.78 1.44 2.35 1.05
Cadmium mg/kg 2 3,500.00 0.69 0.81 14 0.55 U 0.56 U 0.53 U 0.57 U 0.55 U 0.27 0.11 0.10 0.65 0.07
Chromium mg/kg 2,000 5,300,000 490,000 32 67 6.4 6.3 2 5 4 9 4 5 9 2
Copper mg/kg NA 140,000 280 28 217 12 8.7 18 11 12 20 17 16 20 21
Lead mg/kg 1,000 NE 3,000 13.1 118 55U 5.6 U 53U 6.70 55U 6.66 4.891 4.961] 10.60 3.11
Mercury mg/kg 2 NE 2.1 0.04 5.5 0.28 U 0.28 U 0.26 U 0.28 U 0.27 U 0.02 U 0.004 ) 0.003J 0.021 U 0.023 U
Nickel mg/kg NA 70,000 130 24.5 980 3.3 53 15.0 8.6 3.8 10.2 52 4.7 11.8 2.8
Selenium mg/kg NA 18,000 52 0.29 0.3 11U 11U 11U 11U 11U 0.2] 0.1J 0.1J 0.2] 0.4]
Zinc mg/kg NA 1,100,000 6,000 81 360 72 43 18 49 45 90 51 40 103 49
Volatile Organic Compounds (VOCs)
Benzene mg/kg 0.03 2,400 0.03 NE 0.255 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
Toluene mg/kg 7 280,000 4.5 NE 5.45 0.0055 U 0.0048 U 0.005 U 0.0055 U 0.0054 U NA NA NA NA NA
Ethylbenzene mg/kg 6 350,000 59 NE 5.16 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
m,p-Xylene mg/kg 9 700,000 14 NE 10 0.0022 U 0.0019 U 0.002 U 0.0022 U 0.0022 U NA NA NA NA NA
o-Xylene mg/kg 9 700,000 14 NE 10 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.08 NE 30.2 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
Tetrachloroethene mg/kg 0.05 21,000 0.05 NE 9.92 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
Trichloroethene mg/kg 0.03 800 0.03 NE 12.4 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.46 0.0011 U 0.00096 U 0.00099 U 0.0011 U 0.0011 U NA NA NA NA NA
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 NA NA 29U 28U 27U 260 J 12] 14] 5107 13]
Residual Range Organics mg/kg 2,000 NE NA NE 2,000 NA NA 210 57U 55U 970 J 45] 571 2,200 Z 497

Notes:

J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.

NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.

NE Not established in lookup tables. HMW PAH High molecular weight PAH.

NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. B The sample result is five times less than blank contamination and cross-contamination is suspected.

U Chemical was not detected. The associated value represents the method reporting limit. Detected concentrations shown in bold exceed one or more site soil screening leels.

z Chromatographic fingerprint does not resemble a petroleum product.




VS01 Investigation Area WPA Groundwater Results Summary

Table 2.2.2-2

Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels

WPA Analytical Results

PAAOC-WPA- PAAOC-WPA-

MTCA MTCA MTCA Natural VS01-GW16- VS01-GW16-
Parameter Name Units Method A Method B Method C WA MCL Background GWO01 GWO01D
Alumi Smelting
Cyanide, Free mg/L NE 0.01 0.022 0.2 ND 0.002 U 0.002 U
Fluoride mg/L NE 0.96 2.1 4 0.72 2.69 3.23
Sulfate mg/L NE NE NE 250 32 255 258
Poly lear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene ug/L NL 32 70 NE NE 0.0026 JB 0.0053 JB
Acenaphthene ug/L NA 960 2,100 NE NE 0.02 U 0.0028 J
Acenaphthylene ug/L NA NE NE NE NE 0.02 U 0.02 U
Anthracene ug/L NA 4,800 11,000 NE NE 0.02 U 0.02U
Benzo(a)anthracene ug/L NL NL NL NE NE 0.0016 JB 0.0018 JB
Benzo(a)pyrene ug/L 0.1 0.023 0.88 0.2 NE 0.02 U 0.02U
Benzo(b)fluoranthene ug/L NL NL NL NE NE 0.02 U 0.02 U
Benzo(g,h,i)perylene ug/L NA NE NE NE NE 0.02 U 0.02U
Benzo(k)fluoranthene ug/L NL NL NL NE NE 0.02 U 0.02 U
Chrysene ug/L NL NL NL NE NE 0.02 U 0.02U
Dibenzo(a,h)anthracene ug/L NL NL NL NE NE 0.02 U 0.02 U
Dibenzofuran ug/L NL NL NE NE NE 0.0018 JB 0.0018 JB
Fluoranthene ug/L NA 640 1,400 NE NE 0.02 U 0.0014J
Fluorene ug/L NA 640 1,400 NE NE 0.0012 JB 0.0016 JB
Indeno(1,2,3-cd)pyrene ug/L NL NL NL NE NE 0.02 U 0.02 U
Naphthalene ug/L 160 160 350 NE NE 0.0036 JB 0.0076 JB
Phenanthrene ug/L NA NE NE NE NE 0.0032 JB 0.0028 JB
Pyrene ug/L NA 480 1,100 NE NE 0.02 U 0.0017 J
TTEC cPAH (calc) ug/L 0.1 0.2 0.2 0.2 NE 0.00016 0.00018
Metals
Aluminum ug/L NE 16 35 NE 1.14 6.6 6.8
Arsenic ug/L 0.005 0.000058 0.000583 0.01 0.0069 0.48 J 0.58
Cadmium ug/L 0.005 0.008 0.018 0.005 NE 0.014J 0.009J
Chromium ug/L 0.05 24 53 0.1 0.03 0.24 0.19J
Copper ug/L NE 0.64 1.4 1.3 NE 0.67 J 0.17J
Lead ug/L 0.015 NE NE 0.015 0.0004632 0.024 0.028
Mercury ug/L 0.002 NE NE 0.002 NE 02U 02U
Nickel ug/L NA 0.000096 0.001 0.1 0.0651 0.69 1.01
Selenium ug/L NA 0.08 0.18 0.05 NE 1U 1U
Zinc ug/L NA 4.8 11 NE NE 1.2] 1.5]
Volatile Organic Compounds (VOCs)
Benzene ug/L 5 0.8 8 5 NE 0.5U 05U
Toluene ug/L 1,000 640 1,400 1,000 NE 0.07J 0.07J
Ethyl Benzene ug/L 700 800 1,800 700 NE 05U 0.5U
Xylenes ug/L 1,000 1,600 3,500 10,000 NE 05U 05U
Tetrachloroethene (PCE) ug/L 5 21 110 5 NE 0.5U 0.5U
Trichloroethene (TCE) ug/L 5 0.54 8.8 5 NE 05U 05U
1,1,1-Trichloroethane (1,1,1-TCA) ug/L 200 16,000 35,000 200 NE 05U 0.5U
1,2-Dichloroethane (1,2-DCA) ug/L 5 0.48 4.8 5 NE 05U 05U
cis-1,2-Dichloroethene (cis-1,2-DCE) ug/L NE 16 35 70 NE 05U 05U
Vinyl chloride ug/L 0.2 0.029 0.29 2 NE 05U 05U
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/L 0.5 NE NE NE NE 0.016J 0.0157
Residual Range Organics mg/L 0.5 NE NE NE NE 0.023 JB 0.019U
Notes:
B The sample result is less than five times the blank ion and cross-cc ion is suspected.
J Estimated concentration.
MCL Maximum Contaminant Level.
NA Not analyzed or not applicable.
ND Not detected.
NE Not established.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process.
TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
U Chemical was not detected. The associated value represents the method reporting limit.

Detected concentrations shown in bold exceed one or more site groundwater screening levels.




concentrations of 0.48 J and 0.58 mg/L that exceeds MTCA Method C screening level. Chromium
was detected at concentrations of 0.24 and 0.19 J mg/L and lead at 0.024 and 0.028 mg/L that exceed
the WA MCL water screening level. Selenium was detected at concentrations of 0.69 and 1.01 mg/L
that exceeds both MTCA Method C and WA MCL water screening levels. PAHs, VOCs, and
TPH-Dx did not exceed water screening levels indicating no broader impact to shallow groundwater
in the vicinity of SB-VS01 for these COPCs.

2.2.2.3 Conclusions and Recommendations

The SB-VSO01 Investigation Area, designated based on elevated concentrations of fluoride, PAHs,
and TPH-Dx as residual range organics in an isolated soil sample from 11 ft bgs (not exceeding at
depths above or below that sample). The purpose of the SB-VSO01 Investigation Area field effort
was to determine the vertical and horizontal extent of fluoride and sulfate soil contamination in
SB-VS01, and whether SB-VSO01 could be a soil source of contamination to shallow groundwater.
The following are conclusions based on results of the SB-VS01 investigation:

e PAHSs do not appear to have impacted shallow groundwater. PAHs were not detected at
concentrations that exceed soil screening levels below a maximum depth of 3 ft bgs in
initial Rl and other WPA borings (aside from SB-VS01), except for total calculated
HMW detected at a concentration of 4.31 mg/kg at 12.5 ft bgs in VS01-GW16. The water
sample from VS01-GW16 did not detect PAHs above water screening levels.

e TPH-Dx does not appear to have impacted shallow groundwater. TPH-Dx as residual
range organics was detected at one location (aside from SB-VS01) at a concentration of
2,200 Z mg/kg at 2.5 ft bgs in VS01-GW16. The water sample from VS01-GW16 did
not detect TPH-Dx above water screening levels.

e Metals in soil do not appear to have impacted shallow groundwater. While several
metals, including arsenic, chromium, lead, and selenium, were detected in the water
sample from VS01-GW16 at concentrations that exceed water screening levels, there is
no corresponding exceedance of protection of groundwater soil screening levels in soil
in the initial Rl and WPA SB-VSO01 Investigation Area soil borings.

e Fluoride in soil does not appear to be a potential soil source of contamination to shallow
groundwater. Fluoride was detected at concentrations that exceed the protection of
groundwater screening level in all the soil borings to a maximum depth of 3 ft bgs, except
in SB-VSO01 at 11 ft bgs. The highest detected concentration of fluoride is located
downgradient from the SB-VSO01 Investigation Area. The water sample from VSO01-
GW16 detected fluoride at concentrations of 2.69 to 3.23 mg/L which is well below
interpreted concentrations of fluoride in the areawide plume in shallow groundwater that
are between 4 and 10 mg/L (Groundwater AOC, Volume 4, Section 2).
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e Sulfate in soil does not appear to be a potential soil source of contamination to shallow
groundwater. Sulfate was detected in soil at concentrations well below the protection of
groundwater screening level, with the highest concentration detected at 350 mg/kg being
less than 20% of the concentration for protection of groundwater at 2,150 mg/kg. The
water sample from VS01-GW16 detected concentrations of sulfate that exceed the WA
MCL but there is no corresponding exceedance of protection of groundwater soil
screening levels in soil in the initial Rl or WPA SB-VS01 Investigation Area soil borings.

e The most likely sources of sulfate onsite are from the air pollution control water
treatment system and associated piping in this courtyard segment and passage no. 4, and
from wet scrubbers that are in series with dry scrubbers specifically to remove sulfur
dioxide from wastewater. Sulfur dioxide oxidizes to form sulfate. The SB-VS01
Investigation Area is located side gradient from a dry/wet scrubber located in Courtyard
Segment B4. Additionally, it is located east of the SWMU 5 Line A Secondary Scrubber
Recycle Station, which is in the east end of Courtyard Segment A3.

e Video survey identified a significant breach in the Scrubber Effluent Line 4 that does not
appear to be a current source of PAH and TPH-Dx contamination. The positioning of the
breach below the local water table, mere inches off water flow inside the pipe, and no
other nearby breach with water outflow, suggests that groundwater that flows into the
pipe continues flowing downstream until the Line 4 outfall at the head of Pond A.

e The source of PAH and TPH-Dx in SB-VSO01 at 11 ft bgs remains unclear.

The SB-VSO01 Investigation Area is recommended for further evaluation in the FS for fluoride,
PAHSs, metals, and TPH-Dx contamination in two deeper soil samples. Shallow soil contamination
in Courtyard Segment A4, and resulting conclusions and recommendations, are addressed in the
following Courtyard Segment Soil Contamination (Section 2.3.4). The Scrubber Effluent line

system in discussed further in Section 2.5.4 and includes conclusions and recommendations.

2.2.3 Coke and Pitch Unloading Sump

The Coke and Pitch Unloading Sump is a large subterranean “room” beneath the rail-accessible
Coke and Pitch Unloading Area (Figure 2.1.2-1). Coke and pitch brought onsite in rail cars were
unloaded by gravity into the sump below. The sump is constructed of concrete, with its upper floor
at about 21 ft bgs (approximately 468 ft elevation) and near or below the local depth of shallow
groundwater in the UA of approximately 475 ft elevation measured during winter quarter 2017
(Groundwater AOC, Volume 4, Section 2). Historically, during prior plant operations, the sump was
pumped to remove excess water (BMEC, personal communication, 2019); however, once plant
operations ceased, the sump was inundated with standing water at approximately 16 ft bgs. Clearly,
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the Coke and Pitch Unloading Sump, one or both upper and lower floors, are in communication with
shallow groundwater. Based on elevated concentrations of PAHs and TPH-Dx detected in sump
sediments samples from the initial RI (Figure 2.2.3-1), and likely communication between the sump
and sediments, and shallow groundwater, the Coke and Pitch Unloading Sump was designated as

an Investigation Area.

Evaluation of nearby initial RI soil borings SB-CP03 (Figure 2.2.3-1), and SB-PB02, SB-PBO05, and
SB-HP02 (see Section 2.4.6, Figure 2.4.6-1) located in a downgradient location from the sump
indicated that PAHs and TPH-Dx were not detected in soil at concentrations that exceed screening
levels below approximately 3 ft bgs, or approximately 13 ft above standing water level in the sump.
Based on this evaluation, soil adjacent to the downgradient side of the sump, and above the floor
level of the sump, was not expected to contain PAHs or TPH-Dx at concentrations that exceed
protection of groundwater screening levels at and below the standing water in the sump.

No downgradient UA/BAU shallow groundwater monitoring wells are located near the Coke and

Pitch Unloading Sump.

2.2.3.1 Investigation Scope

The initial RI scope of investigation included three soil borings, SB-CPO1 west of the sump, and
SB-CP02 and SB-SP03 at the east side of the sump. Soil samples were planned to be collected at
0.5 ft bgs, 2 ft bgs, 4 ft bgs, and 6 ft bgs. Logs of borings are included in Volume 5, Appendices G-1
and G-2. Initial RI soil samples were analyzed for cyanide, fluoride, sulfate, PAHs, PCBs, metals,
and TPH-Dx. The results of the initial Rl phase of investigation are discussed together with the
WPA phase below in the Section 2.2.3.2.

The WPA investigation scope for the Coke and Pitch Unloading Sump included completion of one
soil boring at the nearest point accessible downgradient from the south sump wall, installation of a
shallow monitoring well in the soil boring, collection of one water sample from the shallow
monitoring well, and collection of one water sample from the sump. The investigation incorporated
an iterative approach (Volume 1, Section 3.2.1.3, Figure 3-1) to guide field decisions during a single
field mobilization to determine whether PAH and TPH-Dx detected in sump sediment has impacted

shallow groundwater downgradient from the sump, and the need for additional step-out borings.
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Implementation of the iterative approach included rapid turnaround time for laboratory analysis of
PAH and TPH-Dx in soil. The iterative approach proposed one step-out soil boring farther
downgradient from the sump if concentrations of PAH and TPH-Dx in the shallow monitoring well
exceeded Plant Area AOC water screening levels. One step-out boring to the south would be the
furthest downgradient extent of the Coke and Pitch Unloading Sump investigation area because it

abuts the northern boundary of the Pitch Building Group Investigation Area (Figure 2.1.2-1).

The WPA soil boring was completed as close as feasible downgradient from the sump and a shallow
groundwater monitoring well, CPU-GW11 was installed in the boring. Soil samples were planned
to be collected at 5 ft intervals beginning at a depth of 10 ft bgs, above the level of water in the
sump, and deeper samples below the lower level of the sump. Basalt flow top was encountered at
10 ft bgs and hard dry basalt at 13 ft bgs, and as a result only one sample was collected from this
boring. The step-out soil boring, CPU-SB05, was completed at the downgradient location south of
the Hard Pitch Building (Figure 2.2.3-1) when rapid turnaround for PAH and TPH-Dx was delayed.
Two soil samples were collected at 2.5 and 7.5 ft bgs. Hard dry basalt was encountered at
approximately 12 ft bgs and as a result only two soil samples were collected from the step-out

boring.

WPA soil samples were analyzed for cyanide, fluoride, sulfate, PAHs, and TPH-Dx. The initial RI
sump water sample was analyzed for cyanide, fluoride, sulfate, PAHs, PCBs, metals, and TPH-Dx.
The WPA groundwater and sump water samples were analyzed for free cyanide, fluoride, sulfate,
PAHSs, and TPH-Dx. PAH and TPH-Dx analyses for soil and water were completed on an expedited

turnaround time.

2.2.3.2 Investigation Results

The Coke and Pitch Unloading Sump was investigated with a total of four soil borings (three
completed during the initial RI phase), installation of one shallow groundwater monitoring well,
collection of one groundwater sample, and collection of one sump sediment and water sample. The
soil boring for CPU-GW11 was drilled to a total depth of 30 ft bgs with basalt flow top encountered
at approximately 10 ft bgs, then hard dry basalt from about 13 ft bgs to the total depth of the boring.
A potential fracture zone that was water-bearing was encountered at 23 ft bgs and a shallow
groundwater monitoring well CPU-GW11 was installed and screened from 20 to 30 ft bgs. No
shallow groundwater was encountered in downgradient soil boring CPU-SBO05.
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Soil analytical results are summarized in Table 2.2.3-1, Coke and Pitch Unloading Sump
Investigation Area Initial Rl and WPA Soil Results Summary. Soil and sediment data are compared
to MTCA Method A Industrial, MTCA Method C, protection of groundwater, and ecological
wildlife soil screening levels. Groundwater and Sump water analytical results are summarized on
Table 2.2.3-2, Coke and Pitch Unloading Sump Investigation Area Initial Rl and WPA Groundwater
and Sump Water Results Summary. Water data are compared to MTCA Method A, MTCA
Method B, MTCA Method C, and protection of groundwater screening levels. Sump sediment
analytical results are summarized on Table 2.2.3-3, Coke and Pitch Unloading Sump Investigation
Area RI Sump Sediment Results Summary. Sediment data are compared to MTCA Method A
Industrial, MTCA Method C, and protection of groundwater screening levels. Natural background
concentrations for the site have been used to adjust screening levels where applicable in the
screening process. Laboratory analytical reports are included in Volume 5, Appendices H-2 and
H-4, and data validation reports are included in Volume 5, Appendices I-2 and 1-4. All samples have
been collected as proposed in the Final Rl Phase 2 Work Plan (Tetra Tech et al. 2015b) and WPA
(Tetra Tech et al. 2020b). Soil reporting limits for arsenic exceed the protection of groundwater
screening level, and for selenium exceed the protection of groundwater and ecological wildlife soil
screening levels. Water reporting limits for arsenic and selenium exceed the WA MCL water

screening levels.

All soil, sediment and water sample results that exceed Plant Area AOC soil and water screening
levels are compiled and presented on Figure 2.2.3-1. Initial R1 analytical results indicated that PAHs
and metals were detected in soil in the 0.5 and 2 ft bgs samples at concentrations that exceeded
protection of groundwater and ecological wildlife screening levels but did not exceed in deeper
depth samples. PAH as TTEC exceeded the protection of groundwater screening level, and total
calculated LMW and HMW exceeded ecological wildlife screening levels in SB-CP03 east of the
sump. Total calculated concentrations of HMW exceeded the ecological wildlife screening level in
SB-CP02 east of the sump and in SB-CPO1 west of the sump. Chromium exceeded the ecological
wildlife screening level in one sample, SB-CP03-2.
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Table 2.2.31

CPU Investigation Area Initial Rl and WPA Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 1 of 2
Screening Levels Ecological WPA Analytical Results Initial Rl Analytical Results
Screening
MTCA Levels
Method A MTCA Protection of Natural PAAOC-WPA- PAAOC-WPA- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB-
Parameter Name Units | Industrial | Method C | Groundwater | Background | Wildlife | cPU-GW11-10 | CPU-SB05-2.5 CP01-0.5 CP01-0.5D CP01-2 CP01-4 CP01-6 CP02-0.5 CP02-0.5D
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.19U 02U 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ NA NA
Fluoride mg/kg NA 210,000 147.6 14.11 NE 2.81] 29.61 171] 7 14] 6.2] 15] NA NA
Sulfate mg/kg NA NE 2,150 NE NE 9.1] 2.7 10 UJ 10U 10 UJ 10 UJ 18] NA NA
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.00057 JB 0.0027J 0.029 U 0.15U 0.0078 U 0.0075 U 0.007 U 0.15U 0.015U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0014 U 0.013 0.038 0.15UJ 0.0078 U 0.0075 U 0.012 0.15U 0.015U
Acenaphthylene mg/kg NA NE NE NE NL 0.0014 U 0.00034 J 0.294 0.15U0J 0.0078 U 0.0075 U 0.007 U 0.15U 0.015U
Anthracene mg/kg NA NE 2,300 NE NL 0.0014 U 0.017 0.066 J 0.171] 0.0078 U 0.0075 U 0.0089 0.15U 0.015U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.00045 JB 0.083 0.44 1.1] 0.0078 U 0.0075 U 0.033 0.92] 0.0471J
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0014 U 0.11 0.61 1.5] 0.0078 U 0.0089 0.04 14171 0.063 J
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.00098 J 0.14 0.82 1.9] 0.0088 0.012 0.054 19] 0.09J
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.0014 U 0.09 0.51] 1.21] 0.0078 U 0.0075 U 0.029 1.2] 0.0551]
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.00029 J 0.064 0.251] 0.651] 0.0078 U 0.0075 U 0.018 0.61 0.0271]
Chrysene mg/kg NA NL NL NE NL 0.00077 JB 0.11 0.48 1.1J 0.0078 U 0.0085 0.037 1] 0.0451]
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0014 U 0.019 0.11 02] 0.0078 U 0.0075 U 0.007 U 0.24 0.015U
Dibenzofuran mg/kg NA NE NE NE NL 0.0014 U 0.0059 NA NA NA NA NA NA NA
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0016 JB 0.16 0.69 J 1.7] 0.0078 U 0.011 0.059 1.3] 0.064 J
Fluorene mg/kg NL 140,000 100 NE NL 0.0014 U 0.0083 0.029 U 0.15U 0.0078 U 0.0075 U 0.007 U 0.15U 0.015U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.0014 U 0.091J 0.43 0.96 J 0.0078 U 0.0075 U 0.026 0.96 J 0.048 J
Naphthalene mg/kg 5 70 4.5 NE NL 0.00079 JB 0.0028 JB 0.029 U 0.15U 0.0078 U 0.0075 U 0.01 0.15U 0.015U
Phenanthrene mg/kg NA NE NE NE NL 0.0011 JB 0.09 0.32] 0.79] 0.0078 U 0.0075 U 0.038 0457 0.028 J
Pyrene mg/kg NA 110,000 650 NE NL 0.00096 JB 0.15 0.59 ] 1.5] 0.0078 U 0.011 0.051 1.2] 0.059 J
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.0002 0.160 0.82 1.99 0.0088 0.01 0.05 1.87 0.09
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.0035 0.29 1.41 2.66 0.0078 0.01 0.13 1.75 0.09
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.0035 0.850 4.24 10.11 0.0088 0.04 0.3 9.43 0.43
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE NA NA 0.55U 0.055U 0.059U 0.056 U 0.052 U NA NA
Aroclor 1221 mg/kg NA NE NE NE NE NA NA 0.55U 0.055U 0.059 U 0.056 U 0.052 U NA NA
Aroclor 1232 mg/kg NA NE NE NE NE NA NA 0.55U 0.055U 0.059U 0.056 U 0.052U NA NA
Aroclor 1242 mg/kg NA NE NE NE NE NA NA 0.55U 0.055U 0.059 U 0.056 U 0.052 U NA NA
Aroclor 1248 mg/kg NA NE NE NE NE NA NA 0.55U 0.055U 0.059 U 0.056 U 0.052U NA NA
Aroclor 1254 mg/kg NA 66 0.71 NE NE NA NA 0.55U 0.055U 0.059 U 0.056 U 0.052U NA NA
Aroclor 1260 mg/kg NA 66 NE NE NE NA NA 0.55U 0.055U 0.059 U 0.056 U 0.052 U NA NA
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 NA NA 0.55 0.055 0.059 0.056 0.052 NA NA
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE NA NA 7,200 7,200 15,000 8,300 3,500 7,200 J 9,100
Arsenic mg/kg 20 88 2.9 7.61 132 NA NA 11U 11U 12U 11U 10U 11U 11U
Cadmium mg/kg 2 3,500 0.69 0.81 14 NA NA 0.55U 0.55U 0.59U 0.56 U 0.52 U 0.56 U 055U
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 NA NA 4.5 5.5 10 5.7 3.9 6.7] 9.2
Copper mg/kg NA 140,000 280 28.4 217 NA NA 15 17 26 15 11 15 14
Lead mg/kg 1,000 NE 3,000 13.1 118 NA NA 55U 55U 6.9 56U 52U 5.6U 55U
Mercury mg/kg 2 NE 2.1 0.04 5.5 NA NA 0.28 U 0.28U 0.29U 0.28 U 0.26 U 0.28 U 0.28
Nickel mg/kg NA 70,000 130 24.54 980 NA NA 5.2 5.6 11 7.8 2.6 U 7.4 8.3
Selenium mg/kg NA 18,000 5.2 0.29 0.3 NA NA 11U 11U 12U 11U 10U 11U 11U
Zinc mg/kg NA 1,100,000 6,000 80.91 360 NA NA 39 41 78 47 39 451] 56
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 2.71] 4] 56 U 140 U 29U 28U 26 U NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 73] 7917 56 U 430 59U 56 U 52U NA NA
Notes:
J Estimated Concentration. 8] Chemical was not detected. The associated value represents the method reporting limit.
NA Not applicable or not analyzed. uJ Chemical was not detected. The associated limit is estimated.
NE Not established in lookup tables. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NL Not listed or not shown for this chemical but detected concentration is accounted for LMW PAH Low molecular weight PAH.
by the summation process. HMW PAH High molecular weight PAH.
X Chromatogram indicated the presence of non-target components. Detected concentrations shown in bold exceed one or more site soil screening levels.
Matrix interference may have resulted in a slight high bias. B The sample result is less than five times the blank contamination and cross-contamination is suspected.
Z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.3-1
CPU Investigation Area Initial Rl and WPA Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 2 of 2
Screening Levels Ecological Initial Rl Analytical Results
Screening
MTCA Levels
Method A MTCA Protection of Natural PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB-
Parameter Name Units | Industrial | Method C | Groundwater | Background Wildlife CP02-2 CP02-4 CP02-6 CP03-0.5 CP03-2 CP03-4 CP03-6
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 NA NA NA NA NA NA NA
Fluoride mg/kg NA 210,000 147.6 14.11 NE NA NA NA NA NA NA NA
Sulfate mg/kg NA NE 2,150 NE NE NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.0072 U 0.0074 U 0.0075 U 720 0.15U 0.0076 U 0.0074 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0072 U 0.0074 U 0.0075 U 7.2 0.6 0.0076 U 0.0074 U
Acenaphthylene mg/kg NA NE NE NE NL 0.0072 U 0.0074 U 0.0075 U 7.44 0.15U 0.0076 U 0.0074 U
Anthracene mg/kg NA NE 2,300 NE NL 0.0072 U 0.0074 U 0.0075 U 8.7 1.4 0.0076 U 0.0074 U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.028 0.020 0.034 72 4.9 0.013 0.0074 U
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.035 0.03 0.05 89 7.2 0.018 0.0096
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.047 0.04 0.07 120 8.4 0.02 0.011
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.280 0.02 0.041 63 5.2 0.013 0.0074 U
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.013 0.011 0.016 41 2.5 0.02 0.00744
Chrysene mg/kg NA NL NL NE NL 0.029 0.02 0.038 85 4.6 0.012 0.0074 U
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0072 U 0.0074 U 0.0075 U 14 0.96 0.0076 U 0.0074 U
Dibenzofuran mg/kg NA NE NE NE NL NA NA NA NA NA NA NA
Fluoranthene mg/kg NA 140,000 630 NE NL 0.046 0.03 0.051 120 8.6 0.02 0.012
Fluorene mg/kg NL 140,000 100 NE NL 0.0072 U 0.0074 U 0.0075 U 720 0.53 0.0076 U 0.0074 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.024 0.018 0.034 54 4.4 0.012 0.0074 U
Naphthalene mg/kg 5 70 4.5 NE NL 0.0072 U 0.0074 U 0.0075 U 720 0.15U 0.0076 U 0.0074 U
Phenanthrene mg/kg NA NE NE NE NL 0.023 0.01 0.019 48 4.9 0.011 0.0075
Pyrene mg/kg NA 110,000 650 NE NL 0.042 0.03 0.046 100 7.2 0.018 0.01
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.050 0.040 0.07 113.83 18.56 0.03 0.02
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.07 0.04 0.07 191.34 16.03 0.03 0.02
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.5 0.2 0.33 638 45.36 0.13 0.04
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE NA NA NA NA NA NA NA
Aroclor 1221 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA
Aroclor 1232 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA
Aroclor 1242 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA
Aroclor 1248 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA
Aroclor 1254 mg/kg NA 66 0.71 NE NE NA NA NA NA NA NA NA
Aroclor 1260 mg/kg NA 66 NE NE NE NA NA NA NA NA NA NA
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 NA NA NA NA NA NA NA
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 4,700 J 6,300 J 6,100 J 5,100 7,900 8,000 6,400
Arsenic mg/kg 20 88 2.9 7.61 132 11U 11U 11U 11U 11U 11U 11U
Cadmium mg/kg 2 3,500 0.69 0.81 14 0.54 U 0.56 U 0.56 U 0.54 U 0.57 U 0.57U 0.55U
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 6 34 2.8 8.9 90 5.2 3.4
Copper mg/kg NA 140,000 280 28.4 217 10 9.1 12 15 49 17 15
Lead mg/kg 1,000 NE 3,000 13.1 118 54U 5.6U 5.6U 7.6 34 5.7U 55U
Mercury mg/kg 2 NE 2.1 0.04 5.5 0.27 U 0.28 U 0.28 U 027U 0.28 U 0.29 U 0.28 U
Nickel mg/kg NA 70,000 130 24.54 980 6 4.2 4 16 16 5.1 3.8
Selenium mg/kg NA 18,000 5.2 0.29 0.3 11U 11U 11U 11U 11U 11U 11U
Zinc mg/kg NA 1,100,000 6,000 80.91 360 37 34.0 36 43 230 51 41
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 NA NA NA NA NA NA NA
Notes:
J Estimated Concentration. 18] Chemical was not detected. The associated value represents the method reporting limit.
NA Not applicable or not analyzed. uJ Chemical was not detected. The associated limit is estimated.
NE Not established in lookup tables. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NL Not listed or not shown for this chemical but detected concentration is accounted for LMW PAH Low molecular weight PAH.
by the summation process. HMW PAH High molecular weight PAH.
X Chromatogram indicated the presence of non-target components. Detected concentrations shown in bold exceed one or more site soil screening levels.
Matrix interference may have resulted in a slight high bias. B The sample result is five times less than the blank contamination and cross-contamination is suspected.
Z Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.3-2
CPU Investigation Area Initial Rl and WPA Groundwater and Sump Water Results Summary

Columbia Gorge Aluminum Smelter Site, Goldendale, Washington
Initial RI
Screening Levels WPA Analytical Results Analytical
Results
PAAOC-WPA-
MTCA MTCA MTCA Natural PAAOC-WPA- CPU-GW11- PAAOC-WPA- |PAAOC-SW-CP01
Parameter Name Units Method A Method B Method C WA MCL Background |CPU-GW11-GW01 GWO01D CPU-SWO01 WS
A i Smelting
Cyanide, Free mg/L NE 0.01 0.022 0.2 ND 0.002 U 0.002 U 0.002 U 0.05 UJ
Fluoride mg/L NE 0.96 2.1 4 0.72 2.94 291 17.1 17.3
Sulfate mg/L NE NE NE 250 32 50 49 26.2 51.21)
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene ug/L NL 32 70 NE NE 0.012J 0.012J 0.19 1.9U
Acenaphthene ug/L NA 960 2,100 NE NE 0.0031 JXB 0.0032 JXB 2.9 1.9U
Acenaphthylene ug/L NA NE NE NE NE 0.02 U 0.02 U 0.014J 1.9U
Anthracene ug/L NA 4,800 11,000 NE NE 0.02 U 0.02 U 5.7 2.6
Benzo(a)anthracene ug/L NL NL NL NE NE 0.0028 JB 0.0026 JB 49 24
Benzo(a)pyrene ug/L 0.1 0.023 0.88 0.2 NE 0.02 U 0.02 U 64 36
Benzo(b)fluoranthene ug/L NL NL NL NE NE 0.02 U 0.02 U 86 45
Benzo(g,h,i)perylene ug/L NA NE NE NE NE 0.02 U 0.02 U 40 25
Benzo(k)fluoranthene ug/L NL NL NL NE NE 0.02 U 0.02 U 32 15
Chrysene ug/L NL NL NL NE NE 0.0012JB 0.0014JB 57 26
Dibenzo(a,h)anthracene ug/L NL NL NL NE NE 0.02 U 0.02 U 9.7 6.1
Dibenzofuran ug/L NL NL NE NE NE 0.0015J 0.0013J 1 NA
Fluoranthene ug/L NL 640 1,400 NE NE 0.0036 JB 0.0032 JXB 80 35
Fluorene ug/L NL 640 1,400 NE NE 0.0012J 0.0012J 1.8 1.9U
Indeno(1,2,3-cd)pyrene ug/L NL NL NL NE NE 0.02 U 0.02 U 45.0 28
Naphthalene ug/L 160 160 350 NE NE 0.0052JB 0.0047 JB 0.28 1.9U
Phenanthrene ug/L NL NL NE NE NE 0.0025 JB 0.0026 JB 31 13
Pyrene ug/L NL 480 1,100 NE NE 0.0031 JB 0.0034 JB 74 31
TTEC cPAH (calc) ug/L 0.1 0.2 0.2 0.2 NE 0.0003 0.0003 87 56.83
Polychlorinated Bij (PCBs)
Aroclor 1016 ug/L NA 1.1 2.5 NE ND NA NA NA 0.047U
Aroclor 1221 ug/L NA NE NE NE ND NA NA NA 0.047U
Aroclor 1232 ug/L NA NE NE NE ND NA NA NA 0.047U
Aroclor 1242 ug/L NA NE NE NE ND NA NA NA 0.047U
Aroclor 1248 ug/L NA NE NE NE ND NA NA NA 0.047U
Aroclor 1254 ug/L NA 0.044 0.44 NE ND NA NA NA 0.047U
Aroclor 1260 ug/L NA 0.044 0.44 NE ND NA NA NA 0.047 U
Total PCBs (calc) ug/L 0.1 0.044 0.44 0.5 ND NA NA NA 0.047
Metals
Aluminum ug/L NE 16 35 NE 1.14 NA NA NA 350
Arsenic ug/L 0.005 0.000058 0.00058 0.01 0.0069 NA NA NA 33U
Cadmium ug/L 0.005 0.008 0.018 0.005 NE NA NA NA 44U
Chromium ug/L 0.05 24 53 0.1 0.03 NA NA NA 11U
Copper ug/L NE 0.64 1.4 13 NE NA NA NA 11U
Lead ug/L 0.015 NE NE 0.015 0.0004632 NA NA NA 1.1U
Mercury ug/L 0.002 NE NE 0.002 NE NA NA NA 0.5U
Nickel ug/L NA 0.000096 0.18 0.1 0.0651 NA NA NA 22U
Selenium ug/L NA 0.08 0.18 0.05 NE NA NA NA 5.6U
Zinc ug/L NA 4.8 11 NE NE NA NA NA 28 U
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics | _mg/L_| 0.5 [ NE [ NE [ NE [ NE [ 00200 [  003%6B | 0.780 J | 096 U
Residual Range Organics me/L | 0.5 [ NE | NE [ NE | NE | 0.051 JB | 0.083 JB [ 3J | 8.7
Notes:
B The sample result is less than five times the blank contamination and cross-contamination is suspected.
] Estimated concentration.
MCL Maximum Contaminant Level (Secondary MCL for sulfate).
NA Not analyzed or not applicable.
ND Not detected.
NE Not established.
NL Not listed or not shown for this chemical but detected concentration is accounted for by summation process.
TTEC Total Toxicity Equivalent Concentration.
U Chemical was not detected. The associated value represents the method reporting limit.
uJ Chemical was not detected. The associated limit is estimated.
X Chromatogram indicated the presence of non-target components. Matrix inter} ce may have resulted in a slight high bias.

Detected concentrations shown in bold exceed one or more site groundwater screening levels.




Table 2.2.3-3

CPU Investigation Area Initial R Sump Sediment Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels Ecological  |injtial RI Analytical Results
Screening
MTCA Levels
Method A MTCA Protection of Natural PAAOC-SD- | PAAOC-SD-

Parameter Name Units Industrial Method C Groundwater | Background Wildlife CP01-SS CP01-SSD
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.52] 0.117J
Fluoride mg/kg NA 210,000 147.6 14.11 NE 69 J 507
Sulfate mg/kg NA NE 2,150 NE NE 10 UJ 261
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NA 4,500 0.082 NL NL 22U 24U
2-Methylnaphthalene mg/kg NA 14,000 1.7 NL NL 22U 24U
Acenaphthene mg/kg NA 210,000 98 NL NL 55 31
Acenaphthylene mg/kg NA NE NE NL NL 22U 24U
Anthracene mg/kg NA NE 2,300 NL NL 92 48
Benzo(a)anthracene mg/kg NA NL NL NL NL 830 J 4507
Benzo(a)pyrene mg/kg 2 NL NL NL NL 1,200 J 640 J
Benzo(b)fluoranthene mg/kg NA NL NL NL NL 1,500 J 790 ]
Benzo(g,h,i)perylene mg/kg NA NE NE NL NL 840 430
Benzo(k)fluoranthene mg/kg NA NL NL NL NL 550 24)
Chrysene mg/kg NA NL NL NL NL 910J 500 J
Dibenzo(a,h)anthracene mg/kg NA NL NL NL NL 2107 110J
Fluoranthene mg/kg NA 140,000 630 NL NL 1,200 J 650
Fluorene mg/kg NL 140,000 100 NL NL 31 24U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NL NL 940 J 480 J
Naphthalene mg/kg 5 70 4.5 NL NL 22U 24U
Phenanthrene mg/kg NA NE NE NL NL 430 260
Pyrene mg/kg NA 110,000 650 NL NL 1,000 J 590
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 1,612 831.4
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE 0.081 UJ 0.089 UJ
Aroclor 1221 mg/kg NA NE NE NE NE 0.081 UJ 0.089 UJ
Aroclor 1232 mg/kg NA NE NE NE NE 0.081 UJ 0.089 UJ
Aroclor 1242 mg/kg NA NE NE NE NE 0.081 UJ 0.089 UJ
Aroclor 1248 mg/kg NA NE NE NE NE 0.081 UJ 0.089 UJ
Aroclor 1254 mg/kg NA 66 0.71 NE NE 0.081 UJ 0.089 UJ
Aroclor 1260 mg/kg NA 66 NE NE NE 0.081 UJ 0.089 UJ
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 0.081 0.089
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 24,000 28,000
Arsenic mg/kg 20 88 2.9 7.61 132 16 U 18U
Cadmium mg/kg 2 3,500 0.69 0.81 14 8.1 4
Chromium mg/kg 2,000 5,300,000 490,000 32 67 41 80
Copper mg/kg NA 140,000 280 28.4 217 16 24
Lead mg/kg 1,000 NE 3,000 13 118 39 56
Mercury mg/kg 2 NE 2.1 0.04 5.5 041U 0.45U0
Nickel mg/kg NA 70,000 130 24.54 980 35 53
Selenium mg/kg NA 18,000 5.2 0.29 0.3 16 U 18U
Zinc mg/kg NA 1,100,000 6,000 81 360 240 300
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 6,200 U 4,600 U
Residual Range Organics mg/kg 2,000 NE NA NE 2,000 58,000 J 41,000 J

Notes:
J

NL
NE
TTEC
U

uJ

Estimated Concentration.

Not listed or not shown for this chemical but detected concentration is accounted for in the summation process.

Not established.

Total Toxicity Equivalent Concentration for carcinogenic PAHs.

Chemical was not detected. The associated value represents the method detection limit.

Chemical was not detected. The associated limit is estimated.

Detected concentrations shown in bold exceed one or more site soil screening levels.




One sump sediment sample and a duplicate (SD-CP01-SS/D) collected during the initial RI
phase detected PAHs, cadmium, and TPH-Dx at concentrations that exceeded protection of
groundwater and MTCA Method C soil screening levels. PAH as TTEC was detected at calculated
concentrations of 1,612 and 831.4 mg/kg. Cadmium was detected at concentrations of 8.1 mg/kg
and 4 mg/kg. TPH-Dx as residual range organics at 58,000 J and 41,000 J mg/kg.

One sump water sample collected during the initial RI detected fluoride at a concentration of
17.3 mg/L and PAH as TTEC at 56.83 micrograms per liter (ug/L). In addition, diesel range organics
were detected at 0.780 J mg/L and residual range organics were detected at 3 J mg/L that exceed
MTCA Method A screening levels. A second sump water sample collected during the WPA detected
fluoride at a concentration of 17.1 mg/L, PAH as TTEC at 87 pg/L, aluminum at 350 mg/L, and
residual range organics at 8.7 exceeding MTCA Method A and/or MTCA Method B screening
levels.

Since the concentration of fluoride detected in the sump sediment samples were below the protection
of groundwater screening level (Table 2.2.3-3) the concentration of fluoride detected in sump water,
17.1 and 17.3 mg/L, is presumed to represent groundwater that has flowed into the sump (during
previous operations at the site, the sump was regularly pumped keep the sump dry) and is in contact
with sump sediment for long periods of time. Detected concentrations of PAH as TTEC at 56.83
Mg/L, and TPH-Dx as residual range organics at 3,000 J mg/L in the sump water sample may result
from contact with contaminated sump sediment.

WPA boring soil sample analytical results indicate that detected concentrations of cyanide, fluoride,
sulfate, PAHs and TPH-Dx do not exceed Plant Area AOC soil screening levels. WPA water
analytical results for CPU-GW11 and one sump water sample CPU-SWO01, indicate that fluoride,
PAH as TTEC, and TPH-Dx as diesel and residual range organics exceed water screening levels.
Fluoride was detected in groundwater samples CPU-GW11-GW01 and CPU-GW11-GWO01D at
concentrations of 2.94 and 2.91 mg/L, respectively, that exceeds the MTCA Method C screening
level; but cyanide, sulfate, PAHs, and TPH-Dx did not exceed Plant Area AOC water screening
levels at the downgradient side of the Coke and Pitch Unloading Sump. PAH as TTEC and TPH-Dx
as diesel and residual range organics were detected in sump water sample CPU-SWO01 at
concentrations that exceed the MTCA Method A screening level and is consistent with the
concentrations detected in the initial RI sump water sample.
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2.2.3.3 Conclusions and Recommendations

The Coke and Pitch Unloading Sump was investigated with a total of five soil borings, one sump
sediment sample, two sump water samples, and one groundwater sample. The following conclusions

are based on the soil and water analytical results:

e Initial RI soil analytical results indicate PAHs and chromium were detected at
concentrations that exceed soil screening levels in samples to 2 ft bgs but not in deeper
samples.

e WHPA boring soil analytical results indicate no exceedance of soil screening levels.

e Sump sediment contains elevated concentrations of PAHs, cadmium, and TPH-Dx as
residual range organics at concentrations that exceed MTCA Method C and protection
of groundwater screening levels.

e Sump water contains elevated concentrations of fluoride, PAH as TTEC, aluminum, and
TPH-Dx as diesel and residual range organics that exceeds Method A and WA MCL
screening levels. TTEC concentrations in sump water are considered representative of
sump sediment contamination. Based on potential minimal seasonal fluctuations in the
water table (Groundwater AOC, Volume 4, Section 2), water likely does not flow out of
the sump in any appreciable volume.

e WPA groundwater sample analytical results indicate only fluoride was detected at
concentrations that exceed screening levels and are consistent with a site wide fluoride
plume in shallow groundwater (Groundwater AOC, Volume 4, Section 2).

e Coke and Pitch Sump sediment PAH and TPH-Dx contamination has impacted standing
water within the sump but does not appear to have impacted shallow groundwater
immediately downgradient from the sump.

The Coke and Pitch Unloading Sump is recommended for evaluation in the FS for contaminated

sediments that remain in the sump from former plant operations.

2.24 Soil Boring SB-ASTO05 Near the East SPL Storage Area

An above-ground storage tank (ASTO05) was previously located near the northwest corner of the
Bath Storage Building (SWMU 12, East SPL Storage Area), south of the east end of Production
Building A (Figure 2.1.2-1). Soil boring SB-ASTO05 was identified in the WPA as an Investigation
Area (Tetra Tech et al. 2020Db) to address a data gap of vertical extent of TPH-Dx in soil and potential

interaction with shallow groundwater.
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During the initial RI, AST05 was investigated with one soil boring (SB-ASTO05). Initial RI results
indicated that PAHs and TPH-Dx were detected at concentrations that exceed Plant Area AOC soil
screening levels to the total depth of the boring at 4 ft bgs (see Figure 2.2.4-1 and Table 2.2.4-1).
PAHs as TTEC exceeded protection of groundwater screening levels, and total calculated LMW
and HMW, and TPH-Dx as residual range organics, exceeded ecological wildlife screening levels.

Evaluation of nearby initial RI test pits TP-SWMU25-01 and TP-SWMU25-02 indicate that PAHs
and TPH-Dx exceed Plant Area AOC soil screening levels to the west of SB-ASTO05 in
TP-SWMU25-01, but not to the east in TP-SWMU25-02 where surface soil thins exposing basalt

bedrock at ground surface.

One shallow groundwater monitoring well MW-E8 (UA zone) is located approximately 160 ft
downgradient from ASTO05, and on the south side of the Bath Storage Building (Figure 2.2.4-1).
This well was dry during the 2017 quarterly groundwater monitoring program, which is consistent
with an increasingly shallow depth to bedrock at and east of the Bath Storage Building (SWMU 12).

2.2.4.1 Investigation Scope

The proposed WPA scope for the soil boring SB-ASTO05 Investigation Area consisted of four soil
borings, installation of one shallow groundwater monitoring well at the initial Rl SB-ASTO05
location, and potential collection of one grab groundwater sample if shallow groundwater was
encountered in any of the soil borings. The investigation incorporated an iterative approach
(Volume 1, Section 3.2.1.3, Figure 3-1) to guide field decisions during a single field mobilization
to define the vertical and horizontal extent of TPH-Dx in soil and the need for additional step-out
borings. Implementation of the iterative approach included rapid turnaround time for laboratory

analysis of TPH-Dx in soil.

Four soil borings (AST05-SB02, AST05-SB03, AST05-SB04, and AST05-SB06) were completed
to the north, east, south, and west of SB-ASTO05. A fifth soil boring, AST05-SB05, was completed
farther to the south of SB-ASTO5 in the downgradient location when rapid turnaround for TPH-Dx
analysis was delayed. All five soil borings were drilled to basalt bedrock and soil samples were
collected at approximate 2.5 ft intervals. No shallow groundwater was encountered in any of the
WPA phase soil borings, which were drilled to deeper depths than the initial Rl boring SB-ASTO05.
Therefore, a shallow monitoring well was not installed at the SB-ASTO05 location. Logs of borings
and test pits are included in Volume 5, Appendices G-1 and G-2.
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Table 2.2.4-1

ASTO5 Investigation Area Initial Rl and WPA Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 1 of 2
Screening Levels Ecological WPA Analytical Results
Screening
Levels
MTCA
Method A MTCA Protection of Natural PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA-
Parameter Name Units Industrial Method C | Groundwater | Background Wildlife AST05-SB02-2.5 AST05-SB03-1 AST05-SB03-2.5 AST05-SB03-5 AST05-SB03-5D | AST05-SB03-7.5 | AST05-SB03-10 AST05-SB04-1 AST05-SB04-2.5
Aluminum Smelting
Cyanide, Total mg/kg NA 2,200 1.9 NE 5 02U 1.72 0.02U 0.19U 0.19U 02U 0.19U 0.09J 0.19U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 40.2 ) 681J 1111J 46.9] 37.81) 26.3] 28.5] 160 J 4581
Sulfate mg/kg NA NE 2,150 NE NE 3.1JB 15.51) 3.6)B 33JB 3.4J)B 32JB 2.8JB 9.4] 3JB
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NA 4,500 0.082 NE NL NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.0057 U 0.53 0.005J 0.0054 U 0.0054 U 0.0056 U 0.0007J 0.07 0.0014 J
Acenaphthene mg/kg NA 210,000 98 NE NL 0.00059 JB 3.3 0.04 0.0054 U 0.0054 U 0.0056 U 0.00035 JB 0.41 0.011
Acenaphthylene mg/kg NA NE NE NE NL 0.0057 U 0.062 0.00047 J 0.0054 U 0.0054 U 0.0056 U 0.005 U 0.0062J 0.0054 U
Anthracene mg/kg NA NE 2,300 NE NL 0.0057 U 3.9 0.033 0.0054 U 0.0054 U 0.0056 U 0.005 U 0.45 0.011
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.0022 JB 20 0.28 0.0019 JB 0.0019 JB 0.00044 JB 0.00066 JB 3.8 0.14
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0021 JB 25 0.36 0.0025 JB 0.0029 JB 0.0056 U 0.005 U 4.4 0.19
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.0038 JB 35 0.49 0.0041 JB 0.0034 JB 0.0056 U 0.005 U 6.1 0.29
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.0021 JB 14 0.26 0.003 JB 0.0025 JB 0.0056 U 0.005 U 3 0.17
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.0017 JB 11 0.2 0.0013 JB 0.0014 JB 0.0056 U 0.005 U 2.4 0.1
Chrysene mg/kg NA NL NL NE NL 0.0023 JB 28 0.35 0.0021 JB 0.0018 JB 0.0056 U 0.005 U 4.8 0.19
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.00038 J 3.8 0.063 0.00048 J 0.0054 U 0.0056 U 0.005 U 0.78 0.035
Dibenzofuran mg/kg NA NE NE NE NL 0.0057 U 1.2 0.01 0.0054 U 0.0054 U 0.0056 U 0.005 U 0.12 0.0026 J
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0038 JB 44 0.41 0.0025) 0.0028 JB 0.0056 U 0.00092 JB 6.2 0.21
Fluorene mg/kg NL 140,000 100 NE NL 0.0057 U 1.6 0.015 0.0054 U 0.0054 U 0.0056 U 0.005 U 0.21 0.0058
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.002 JB 16 0.28 0.0027 JB 0.0023 JB 0.0056 U 0.005 U 33 0.16
Naphthalene mg/kg 5 70 4.5 NE NL 0.00089 JB 0.77 0.01 0.0055J 0.00063 JB 0.00056 JB 0.001 JB 0.1 0.002 JB
Phenanthrene mg/kg NA NE NE NE NL 0.0032 JB 24 0.2 0.0009 JB 0.0022 JB 0.0056 U 0.0016 JB 2.9 0.076
Pyrene mg/kg NA 110,000 650 NE NL 0.0035 JXB 38 0.41 0.0024 JXB 0.0025 JXB 0.0056 U 0.0009 JB 5.7 0.2
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.003 339 0.5 0.004 0.004 0.00004 0.0007 6.1 0.3
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.009 77.63 0.71 0.009 0.006 0.0006 0.004 10.3 0.32
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.02 190.8 2.7 0.04 0.02 0.0004 0.002 34.28 1.48
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE NA NA NA NA NA NA NA NA NA
Arsenic mg/kg 20 88 2.9 7.61 132 NA NA NA NA NA NA NA NA NA
Cadmium mg/kg 2 3,500 0.69 0.81 14 NA NA NA NA NA NA NA NA NA
Chromium mg/kg 2,000 5,300,000 490,000 32 67 NA NA NA NA NA NA NA NA NA
Copper mg/kg NA 140,000 280 28 217 NA NA NA NA NA NA NA NA NA
Lead mg/kg 1,000 NE 3,000 13 118 NA NA NA NA NA NA NA NA NA
Mercury mg/kg 2 NE 2.1 0.04 5.5 NA NA NA NA NA NA NA NA NA
Nickel mg/kg NA 70,000 130 25 980 NA NA NA NA NA NA NA NA NA
Selenium mg/kg NA 18,000 5.2 0.29 0.3 NA NA NA NA NA NA NA NA NA
Zinc mg/kg NA 1,100,000 6,000 81 360 NA NA NA NA NA NA NA NA NA
Volatile Organic Compounds (VOCs)
Benzene mg/kg 0.03 2,400 0.027 NE 0.255 NA NA NA NA NA NA NA NA NA
Toluene mg/kg 7 280,000 4.5 NE 5.5 NA NA NA NA NA NA NA NA NA
Ethylbenzene mg/kg 6 350,000 5.9 NE 5.2 NA NA NA NA NA NA NA NA NA
m,p-Xylene mg/kg 9 700,000 14 NE 10 NA NA NA NA NA NA NA NA NA
o-Xylene mg/kg 9 700,000 14 NE 10 NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 NA NA NA NA NA NA NA NA NA
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.078 NE 30.2 NA NA NA NA NA NA NA NA NA
Tetrachloroethene mg/kg 0.05 21,000 0.05 NE 9.9 NA NA NA NA NA NA NA NA NA
Trichloroethene mg/kg 0.03 800 0.025 NE 12.4 NA NA NA NA NA NA NA NA NA
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.5 NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons (TPHs)
Gasoline Range Organics mg/kg 100 NE NA NA 1,000 NA NA NA NA NA NA NA NA NA
Diesel Range Organics mg/kg 2,000 NE NA NA 2,000 7] 950 Z 831 27U 27U 27U 27U 60 Z 7.1]
Residual Range Organics mg/kg 2,000 NE NA NA 2,000 14 JB 3,500 Z 29 1B 11JB 10 JB 7.91B 8.8 B 2507 29 JB
Notes:
B The sample result is less than five times the bland contamination and cross-contamination is suspected.
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening levels.
U Chemical was not detected. The associated value represents the method reporting limit.
uJ Chemical was not detected. The associated limit is estimated.
X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.
V4 Chromatographic fingerprint does not resemble a petroleum product.




Table 2.2.4-1

ASTO5 Investigation Area Initial Rl and WPA Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 2 of 2
Screening Levels Ecological WPA Analytical Results Initial RI Analytical Results
Screening
Levels
MTCA
Method A MTCA Protection of Natural PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-TP- PAAOC-TP- PAAOC-TP-
Parameter Name Units Industrial Method C | Groundwater | Background Wildlife AST05-SB05-2.5 | AST05-SB05-2.5D | AST05-SB06-2.5 AST05-0.5 AST05-2 AST05-4 SWMU25-01-0.5 | SWMU25-01-2 | SWMU25-02-0.5
Aluminum Smelting
Cyanide, Total mg/kg NA 2,200 1.9 NE 5 02U 02U 0.24 U NA NA NA 0.48 0.05U 0.054
Fluoride mg/kg NA 210,000 147.6 14.11 NE 20.1J 193] 97.31] NA NA NA 2,000 370 110
Sulfate mg/kg NA NE 2,150 NE NE 27.31] 32.2) 2.9JB NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NA 4,500 0 NE NL NA NA NA 1.6 U 0.75U 0.27 0.75U 0.16 U 0.0076 U
2-Methylnaphthalene mg/kg NA 14,000 2 NE NL 0.00056 J 0.0007 J 0.00057J NA NA NA 0.75U 0.16 U 0.0076 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.00038 JB 0.0074 JB 0.0068 U 6.2 4.1 2.2 4.7 0.18 0.0076 U
Acenaphthylene mg/kg NA NE NE NE NL 0.0056 U 0.0054 U 0.0068 U NA NA NA 0.75U 0.164 0.0076 U
Anthracene mg/kg NA NE 2,300 NE NL 0.00036 JB 0.00053 JB 0.00044 JB 7.8 4.9 2.1 4.9 0.2 0.0076 U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.0056 U 0.0054 U 0.0029 JB 52 35 14 43 2.1 0.018
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0056 U 0.0054 U 0.004J 68 45 21 54 29 0.026
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.0056 U 0.0054 U 0.0054 JB 99 66 27 73 4 0.038
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.0056 U 0.0054 U 0.0039 JB NA NA NA 47 2.4 0.021
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.0056 U 0.0054 U 0.0018 JB NA NA NA 27 1.3 0.012
Chrysene mg/kg NA NL NL NE NL 0.0056 U 0.0054 U 0.0032 JB 63 42 17 48 2.5 0.026
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0056 U 0.0054 U 0.0068 U 13 8.9 3.6 11 0.55 0.0076 U
Dibenzofuran mg/kg NA NE NE NE NL 0.00075J) 0.00095 J 0.0068 U NA NA NA NA NA NA
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0021 JB 0.0026 JB 0.005 JB 87 58 26 64 33 0.033
Fluorene mg/kg NL 140,000 100 NE NL 0.00081 JB 0.00087 JB 0.0068 U 3.6 2.1 0.9 2.7 0.16 U 0.0076 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.0056 U 0.0054 U 0.003 JB 54 36 17 38 2.4 0.02
Naphthalene mg/kg 5 70 4.5 NE NL 0.00079 JB 0.00095 JB 0.001J 1.6 U 0.75U 0.48 0.92 0.16 U 0.0076 U
Phenanthrene mg/kg NA NE NE NE NL 0.0046 JB 0.0069 B 0.0046 JB NA NA NA 30 1.3 0.015
Pyrene mg/kg NA 110,000 650 NE NL 0.0014 JB 0.0017 JB 0.005 JXB 75 51 23 56 3 0.032
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.006 0.0054 0.005 93.6 62.2 28.3 73.68 3.96 0.035
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.009 0.02 0.005 104.6 69.1 31.68 107.22 5.14 0.048
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.002 0.0017 0.03 424 283.9 122.6 397 21.55 0.19
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE NA NA NA NA NA NA 50,000 11,000 10,000
Arsenic mg/kg 20 88 2.9 7.61 132 NA NA NA NA NA NA 11U 12U 11U
Cadmium mg/kg 2 3,500 0.69 0.81 14 NA NA NA NA NA NA 0.56 U 0.58 U 0.57U
Chromium mg/kg 2,000 5,300,000 490,000 32 67 NA NA NA NA NA NA 171] 9.2] 8J
Copper mg/kg NA 140,000 280 28 217 NA NA NA NA NA NA 28 14 16
Lead mg/kg 1,000 NE 3,000 13 118 NA NA NA NA NA NA 21 8.4 57U
Mercury mg/kg 2 NE 2.1 0.04 5.5 NA NA NA NA NA NA 0.28 U 029U 0.28 U
Nickel mg/kg NA 70,000 130 25 980 NA NA NA NA NA NA 55 8 8.8
Selenium mg/kg NA 18,000 52 0.29 0.3 NA NA NA NA NA NA 11U 12U 11U
Zinc mg/kg NA 1,100,000 6,000 81 360 NA NA NA NA NA NA 83J 62 49
Volatile Organic Compounds (VOCs)
Benzene mg/kg 0.03 2,400 0.027 NE 0.3 NA NA NA 0.02U 0.02U NA NA NA NA
Toluene mg/kg 7 280,000 4.5 NE 5.5 NA NA NA 0.063 U 0.056 U NA NA NA NA
Ethylbenzene mg/kg 6 350,000 5.9 NE 5.2 NA NA NA 0.063 U 0.056 U NA NA NA NA
m,p-Xylene mg/kg 9 700,000 14 NE 10.0 NA NA NA 0.063 U 0.056 U NA NA NA NA
o-Xylene mg/kg 9 700,000 14 NE 10.0 NA NA NA 0.063 U 0.056 U NA NA NA NA
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 NA NA NA NA NA NA NA NA NA
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.078 NE 30.2 NA NA NA NA NA NA NA NA NA
Tetrachloroethene mg/kg 0.05 21,000 0.05 NE 9.9 NA NA NA NA NA NA NA NA NA
Trichloroethene mg/kg 0.03 800 0.025 NE 12.4 NA NA NA NA NA NA NA NA NA
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.5 NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons (TPHs)
Gasoline Range Organics mg/kg 100 NE NA NA 1,000 NA NA NA 6.3 U 56U 4.1U] NA NA NA
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 2.7 251 4.2] 860 U 630 U 360 UJ 440 64 28U
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 12 JB 12 JB 12JB 6,700 5,400 2,000 J 3,800 210 57U
Notes:
B The sample result is less than five times the bland contamination and cross-contamination is suspected.
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening levels.
U Chemical was not detected. The associated value represents the method reporting limit.
uJ Chemical was not detected. The associated limit is estimated.
X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.
Z Chromatographic fingerprint does not resemble a petroleum product.




Initial RI SB-ASTO05 soil samples were analyzed for cyanide, fluoride, sulfate, PAHSs, total
petroleum hydrocarbons — gasoline-extended range (TPH-Gx), TPH-Dx, and fuel-related VOCs.
Initial RI soil samples from TP-SWMU25-01 and TP-SWMU25-02 were analyzed for cyanide,
fluoride, sulfate, PAHs, metals, and TPH-Dx. WPA soil samples were analyzed for cyanide,
fluoride, sulfate, PAHs, and TPH-Dx.

2.2.4.2 Investigation Results

The initial RI boring location SB-ASTO05 was investigated during the WPA phase with five soil
borings drilled to the north, east, south, and west, to depths of 10 ft bgs, 15 ft bgs, and 20 ft bgs,
versus the SB-ASTO5 total depth of 4 ft bgs. Basalt flow top and hard basalt was encountered at
shallow depths and no groundwater was encountered in any of the soil borings. Soil analytical results
are summarized in Table 2.2.4-1 SB-ASTO05 Investigation Area Initial RI and WPA Soil Results
Summary. Soil data are compared to MTCA Method A Industrial, MTCA Method C, protection of
groundwater, and ecological wildlife soil screening levels. Natural background concentrations for
the site have been used to adjust screening levels where applicable in the screening process.
Laboratory analytical reports are included in Volume 5, Appendices H-2 and H-4, and data
validation reports are included in Volume 5, Appendices I-2 and I-4. All samples have been
collected as proposed in the Final Rl Phase 2 Work Plan (Tetra Tech et al. 2015b) and WPA (Tetra
Tech et al. 2020b). Reporting limits for arsenic exceed the protection of groundwater screening
level, and for selenium exceed the protection of groundwater and ecological wildlife soil screening

levels in all samples analyzed for metals.

All sample analytical results for COPCs that exceed Plant Area AOC soil screening levels are
compiled and presented on Figure 2.2.4-1 SB-ASTO5 Near East SPL Storage Area Sampling
Locations and Exceedance Summary. Initial Rl and WPA analytical results indicate that cyanide,
sulfate, metals, TPH-Gx, and fuel-related VOCs do not exceed soil screening levels. Fluoride
exceeds the protection of groundwater screening level in shallow soil in soil borings and test pits to
the north, west, and south of SB-ASTO05 where surface soil is thicker. Fluoride was not an analyte
in initial RI boring SB-ASTO05.

FINAL DRAFT REMEDIAL INVESTIGATION REPORT
VOLUME 3: RECTIFIER YARD AND PLANT AREA — AREA OF CONCERN RESULTS AND SUMMARY PAGE 2-59
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON



PAH as TTEC was detected at concentrations that exceed the protection of groundwater screening
level in SB-AST05, WPA borings AST05-SB04 and AST05-SB03 to the north and west, and test
pit TP-SWMU25-01 to the southwest. PAH as total calculated LMW and HMW exceeded
ecological wildlife soil screening levels in these same borings to depths of up to 4 ft bgs.

TPH-Dx as residual range organics were detected at concentrations that exceeds MTCA Method A
and ecological wildlife soil screening levels in initial Rl boring SB-ASTO05 to 4 ft bgs, in AST05-
SBO03 to the west only in the shallowest soil sample, and in test pit TP-SWMU25-01 to the southwest
also in the shallowest soil samples but not in deeper depth samples. Groundwater was not
encountered in any of the soil borings or test pits in the SB-ASTO5 Investigation Area, and, with
surface soil thinning to the south and east (Figure 2.2.4-1), and the nearest shallow monitoring well
MW-ES8 consistently dry, it does not appear that TPH-Dx in this area has or may have the potential

to impact shallow groundwater.

2.2.4.3 Conclusions and Recommendations

Soil in the SB-ASTO5 Investigation Area becomes thinner from west to east. Basalt bedrock was
encountered in borings at up to 10 ft bgs in the west, and at less than 4 ft bgs in the east. Shallow
groundwater was not encountered in any of the soil borings, and a monitoring well was not installed,

and no shallow groundwater samples were collected.

TPH-Dx was detected in soil to the west and southwest of SB-ASTO05 at concentrations that exceed
MTCA Method A and ecological wildlife screening levels in shallow soil (<1 ft bgs) and was the
basis for designating the SB-ASTO05 Investigation Area. Other COPCs that exceeded either the
protection of groundwater or ecological wildlife soil screening levels include fluoride and PAHs
detected in WPA boring AST05-SB03 to the west and initial RI test pit TP-SWMU25-01 to the

southwest.

The SB-ASTO05 Investigation Area is recommended for further evaluation in the FS for TPH-DXx,
fluoride, and PAH contamination in shallow soil. The SB-ASTO05 Investigation Area overlaps with
SWMU 12 East SPL Storage Area (Volume 2, Section 12) and will be evaluated jointly with
SWMU 12 in the FS.
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2.25 Friction Weld Building

The Friction Weld Building is located east of the Cast House (Figure 2.1.2-1) and was investigated
during the initial RI with three soil borings completed along the south side of the building. The
Friction Weld Building was identified in the WPA as an Investigation Area (Tetra Tech et al. 2020b)
to address a data gap of vertical extent of fluoride in soil and potential interaction with shallow

groundwater (Figure 2.2.5-1).

Initial RI soil sample analytical results indicated that concentrations of fluoride in soil boring
SB-FWO01 exceeded the protection of groundwater screening level of 147.6 mg/kg to the total boring
depth of 10.75 ft and may represent a potential source of contamination to shallow groundwater.
Evaluation of nearby initial RI soil borings SB-FWO02 (east), and SB-CP01 and SB-CP02
(southwest) indicates that fluoride did not exceed the protection of groundwater screening levels to
depths of 6 ft bgs, the maximum depth of these borings.

The closest downgradient shallow groundwater monitoring well is RI-MW10-BAU located
approximately 250 ft to the southeast, east of the South SPL Building (SWMU 15) (Figure 2.1.2-1).
During the 2017 quarterly groundwater monitoring program fluoride was detected in the well at
concentrations of 1.2 mg/L to 1.6 J mg/L (Volume 4, Section 2, Groundwater AOC). Interpreted
groundwater monitoring data indicates a shallow groundwater fluoride plume in the BAU
encompassing most of the southern portion of the plant area, including the Friction Weld Building,
at concentrations that exceed the MTCA Method B screening level of 0.96 mg/L.

2.2.5.1 Investigation Scope

The proposed WPA phase scope for the Friction Weld Building Investigation Area consisted of two
soil borings and collection of one groundwater grab sample. The investigation incorporated an
iterative approach (Volume 1, Section 3.2.1.3, Figure 3-1) to guide field decisions during a single
field mobilization to define the vertical and horizontal extent of fluoride contamination in soil, and
the need for and location of additional step-out borings. Implementing the iterative approach
included rapid turnaround time for laboratory analysis of fluoride in soil.
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Initially, two soil borings (FWB-SB05 and FWB-SB06) were completed at the location of SB-FW01
(Figure 2.2.5-1) to confirm the presence of fluoride in soil at depth, and to determine if this area is
a potential source of fluoride contamination to shallow groundwater. Four soil samples were
collected from FWB-SBO05 and one sample from FWB-SBO06. Sufficient groundwater was
encountered in boring FWB-SBO05 for installation of a temporary well screen, and one grab
groundwater sample was collected per the WPA plan. Logs of borings are included in Volume 5,
Appendices G-1 and G-2.

Soil samples were analyzed for cyanide, fluoride, sulfate, PAHs, PCBs, Metals, and TPH-Dx. The

groundwater sample was analyzed for free cyanide, fluoride, sulfate, PAHs, and TPH-Dx.

2.2.5.2 Investigation Results

The Friction Weld Building was investigated with a total of three soil borings completed during the
initial RI phase, and two soil borings and collection of one grab groundwater sample during the
WPA phase. Soil analytical results are summarized in Table 2.2.5-1, Friction Weld Building
Investigation Area Initial Rl and WPA Soil Results Summary, and the groundwater analytical results
are summarized in Table 2.2.5-2, Friction Weld Building Investigation Area WPA Groundwater
Results Summary. MTCA Method A Industrial, MTCA Method C, protection of groundwater, and
ecological wildlife soil screening levels. Groundwater results are compared to MTCA Method A,
MTCA Method B, MTCA Method C, and WA MCL water screening levels. Natural background
concentrations for the site have been used to adjust screening levels where applicable in the
screening process. Laboratory analytical reports are included in Volume 5, Appendices H-2 and
H-4, and data validation reports are included in Volume 5, Appendices I-2 and I-4. All samples have
been collected as proposed in the Final RI Phase 2 Work Plan (Tetra Tech et al. 2015b) and WPA
(Tetra Tech et al. 2020b). The reporting limit objectives have been met.

All sample analytical results for COPCs that exceed Plant Area AOC soil screening levels are
compiled and presented on Figure 2.2.5-1. Initial Rl and WPA analytical results indicate that while
fluoride exceeded the protection of groundwater screening level in initial RI boring SB-FWO0L1, it
did not exceed the screening level in initial Rl borings SB-FWO02 and SB-FW04, or in WPA borings
FWB-SB05 and FWB-SB06. Other COPCs that exceed soil screening levels include PAHs and

metals. PAH as TTEC exceeds the protection of groundwater screening level, and concentrations of
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Table 2.2.5-1

FWB Investigation Area Initial Rl and WPA Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels Ecological WPA Analytical Results Initial Rl Analytical Results
Screening
MTCA Level PAAOC-WPA-
Method A MTCA Protection of Natural PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- FWB-SB05- PAAOC-WPA- PAAOC-SB- PAAOC-SB- | PAPAOC-SB- | PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB-
Parameter Name Units | Industrial | Method C | Groundwater | Background | Wildlife | FWB-SB05-2.5 | FWB-SB05-7.5 | FWB-SB05-12.5 | FWB-SB05-17.5 17.5D FWB-SB06-2.5 | FW01-0.5 FW01-4 FW01-10.75 FW02-0.5 FW02-4 FW04-0.5 FW04-4 FW04-6.5
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.19U0 021U 02U 023U 023U 021U 22U 21U 24U 2U 2U 21U 2U 23U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 37.8 5.1 19.4 32.5] 2381 28.5 1,800 J 1,100 J 160 J 53] 991] 16 187 9.41]
Sulfate mg/kg NA NE 2,150 NE NE 8.4 5 16.9 60.5 64.8 23U 28 B 70 34B 6.9B 6.4B 49B 8.7B 6.7B
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.035 0.001J 0.0005 J 0.00079 J 0.0006 J 0.0058 U 0.23 0.0022 U 0.0024 U 22U 0.0022 U 0.022 U 0.0022 U 0.0023 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.35 0.0016 J 0.0057 U 0.0063 U 0.0063 U 0.0058 U 1.8 0.0059 0.0028 J 161 0.00066 U 0.023J 0.00117J 0.00069 U
Acenaphthylene mg/kg NA NE NE NE NL 0.0019J 0.0058 U 0.0057 U 0.0063 U 0.0063 U 0.0058 U 0.046J 0.00056 U 0.00061 U 54U 0.00055 U 0.0054 U 0.56 U 0.00057 U
Anthracene mg/kg NA NE 2,300 NE NL 0.4 0.0022 J 0.0057 U 0.0063 U 0.0063 U 0.0058 U 2.6 0.0089 0.0025 J 24 0.66 0.023J 0.0015J 0.0014 J
Benzo(a)anthracene mg/kg NA NL NL NE NL 3.1 0.023 0.0011JB 0.00099 JB 0.0018 JB 0.00073 JB 18 0.069 0.024 0.31 0.0039J 0.31 0.017 0.0084 J
Benzo(a)pyrene mg/kg 2 NL NL NE NL 4.5 0.031 0.00057 J 0.0063 U 0.0012 ] 0.0058 U 24 0.088 0.025 0.42 0.00511J 0.4 0.021 0.0097
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 6.2 0.054 0.0013 J 0.0063 U 0.0025 J 0.00056 J 28 0.11 0.033 0.52 0.0063 J 0.65 0.027 0.013
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 3.6 0.028 0.00073J 0.0063 U 0.00111J 0.0058 U 16 0.063 0.018 320 0.0033J 0.34 0.014 0.0062
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 1.8 0.021 0.00041 ) 0.0063 U 0.00081J 0.0058 U 9.7 0.043 0.014 0.2 0.0026 J 0.22 0.009 0.0044 J
Chrysene mg/kg NA NL NL NE NL 4 0.034 0.00074 J 0.00053 J 0.0016J 0.00039 J 19 0.076 0.026 0.38 0.0037J 0.5 0.019 0.0088 J
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.84 0.0048 J 0.0057 U 0.0063 U 0.0063 U 0.0058 U 3.9 0.014 0.00471J 0.07 0.00097J 0.077 0.0036J 0.00171J
Fluoranthene mg/kg NA 140,000 630 NE NL 5 0.032 0.0011J 0.00111J 0.0027 J 0.0058 U 35 0.12 0.04 540 0.0086 J 0.57 0.03 0.016J
Fluorene mg/kg NL 140,000 100 NE NL 0.16 0.00095J 0.0057 U 0.0063 U 0.0063 U 0.0058 U 0.86 0.0026 J 0.0014J 8.87J 0.00055 U 0.0177J 0.00065 J 0.00057 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 3.9 0.03 0.00049 J 0.0063 U 0.00089 J 0.0058 U 16 0.063 0.018 0.3 0.003J 0.32 0.013 0.0057
Naphthalene mg/kg 5 70 4.5 NE NL 0.079 0.0015 JX 0.00088 JX 0.00093 J 0.00085 JX 0.0006 J 0.44 0.0016 J 0.00098 U 8.7U 0.00087 U 0.01J 0.0009 U 0.00091 U
Phenanthrene mg/kg NA NE NE NE NL 2.2 0.013 0.00111J 0.0014J 0.001917J 0.0058 U 12 0.036 0.016 150 0.0022J 0.17 0.0087J 0.00511J
Pyrene mg/kg NA 110,000 650 NE NL 4.6 0.035 0.0012 JX 0.0012 JX 0.0029 J 0.0005 JX 30 0.1 0.035 510 0.0077 J 0.53 0.027 0.014J
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 6.12 0.05 0.001 0.0001 0.002 0.0001 31.75 0.12 0.035 0.56 0.007 0.56 0.03 0.0131
Total LMW PAH (calc) mg/kg NA NE NE NE 100 8.21 0.05 0.003 0.003 0.005 0.006 52.75 0.18 0.06 738.8 0.67 0.81 0.04 0.023
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 32.5 0.3 0.007 0.003 0.01 0.007 164.6 0.63 0.2 322.8 0.04 3.35 0.15 0.07
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE NA NA NA NA NA NA 0.0085 U 0.008 U 0.0086 U 0.029 0.008 UJ 0.022J 0.008 U 0.0085 UJ
Aroclor 1221 mg/kg NA NE NE NE NE NA NA NA NA NA NA 0.0045 U 0.0046 U 0.0049 U 0.0045 U 0.0046 UJ 0.0044 U 0.0045 U 0.0048 UJ
Aroclor 1232 mg/kg NA NE NE NE NE NA NA NA NA NA NA 0.0056 U 0.0053 U 0.0057 U 0.0052 U 0.0053 UJ 0.0052 U 0.0053 U 0.0056 UJ
Aroclor 1242 mg/kg NA NE NE NE NE NA NA NA NA NA NA 0.0018 U 0.0017 U 0.0019 U 0.0017 U 0.0017 UJ 0.0017 U 0.0017 U 0.0018 UJ
Aroclor 1248 mg/kg NA NE NE NE NE NA NA NA NA NA NA 0.0033 U 0.0031 U 0.0034 U 0.0031 U 0.0032 UJ 0.0031 U 0.0031 U 0.0033 UJ
Aroclor 1254 mg/kg NA 66 0.71 NE NE NA NA NA NA NA NA 0.0017 U 0.0046 U 0.0017 U 0.0016 U 0.0016 UJ 0.0016 U 0.0016 U 0.0017 UJ
Aroclor 1260 mg/kg NA 66 NE NE NE NA NA NA NA NA NA 0.0022 U 0.0021 U 0.0022 U 0.002 U 0.0021 UJ 0.002 U 0.002 U 0.0022 UJ
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 NA NA NA NA NA NA 0.0022 0.0021 0.0022 0.002 0.0021 0.002 0.002 0.0022
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE NA NA NA NA NA NA 48,000 18,000 9,300 5,800 6,000 3,700 5,000 6,600
Arsenic mg/kg 20 88 2.9 7.61 132 NA NA NA NA NA NA 28 4.5 5.5 1.1 1.2 0.8 1 1.2
Cadmium mg/kg 2 3,500 0.69 0.81 14 NA NA NA NA NA NA 0.97 0.23 0.22 0.18 0.14 0.13 0.16 0.15
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 NA NA NA NA NA NA 741 73] 137 55] 3.8J 37] 53] 4217
Copper mg/kg NA 140,000 280 28.4 217 NA NA NA NA NA NA 167 137 167 1517 9.41] 117 1317 127
Lead mg/kg 1,000 NE 3,000 13.1 118 NA NA NA NA NA NA 6.2 3 6.4 2.7 3 2.1 2.5 3.1
Mercury mg/kg 2 NE 2.1 0.04 5.5 NA NA NA NA NA NA 0.0067 U 0.0064 U 0.0073 U 0.0062 U 0.0062 U 0.0064 U 0.0063 U 0.0067 U
Nickel mg/kg NA 70,000 130 24.5 980 NA NA NA NA NA NA 6.21] 5.11] 111] 561] 4] 521] 3.6J 4.1]
Selenium mg/kg NA 18,000 5.2 0.29 0.3 NA NA NA NA NA NA 0.15] 1.2 1.6 1.3 1.3 1.3 1.5 1.7
Zinc mg/kg NA 1,100,000 6,000 80.91 360 NA NA NA NA NA NA 38 39 56 37 39 34 41 46
Total Petroleum Hydrocarbons (TPHSs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 637 45171 2.6] 320 32U 29U 140 J 38U 43U 39U 37U NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 2507 9.1] 171J 130U 130U 120U 650 20J 11U 28017 94U NA NA NA
Notes:
B The sample result is less than five times the blank contamination and cross-contamination is suspected. ul Chemical was not detected. The associated limit is estimated.
J Estimated Concentration. X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.
NA Not applicable or not analyzed. Z Chromatographic fingerprint does not resemble a petroleum product.
NE Not established in lookup tables. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. LMW PAH Low molecular weight PAH.
U Chemical was not detected. The associated value represents the method reporting limit. HMW PAH High molecular weight PAH.

Detected concentrations shown in bold exceed one or more site soil screening levels.




Table 2.2.5-2
FWB Investigation Area WPA Groundwater Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels WPA Analytical
Results
MTCA MTCA MTCA Natural PAAOC-WPA-
Parameter Name Units Method A Method B Method C WA MCL Background |FWB-SB05-GW01
Aluminum Smelting
Cyanide, Free mg/L NE 0.01 0.022 0.2 ND 0.002 U
Fluoride mg/L NE 0.96 2.1 4 0.72 8.64
Sulfate mg/L NE NE NE 250 32 189
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene ug/L NL 32 70 NE NE 0.042
Acenaphthene ug/L NA 960 2,100 NE NE 0.0048 B
Acenaphthylene ug/L NA NE NE NE NE 0.0031J
Anthracene ug/L NA 4,800 11,000 NE NE 0.0024 JB
Benzo(a)anthracene ug/L NL NL NL NE NE 0.0045 JB
Benzo(a)pyrene ug/L 0.1 0.023 0.88 0.2 NE 0.0016 JB
Benzo(b)fluoranthene ug/L NL NL NL NE NE 0.0035 JB
Benzo(g,h,i)perylene ug/L NA NE NE NE NE 0.0017 JB
Benzo(k)fluoranthene ug/L NL NL NL NE NE 0.0016 JB
Chrysene ug/L NL NL NL NE NE 0.005 JB
Dibenzo(a,h)anthracene ug/L NL NL NL NE NE 0.02U
Dibenzofuran ug/L NL NL NE NE NE 0.004 1B
Fluoranthene ug/L NL 640 1,400 NE NE 0.03B
Fluorene ug/L NL 640 1,400 NE NE 0.0063 B
Indeno(1,2,3-cd)pyrene ug/L NL NL NL NE NE 0.0016 JB
Naphthalene ug/L 160 160 350 NE NE 0.0012 JB
Phenanthrene ug/L NL NL NE NE NE 0.036 B
Pyrene ug/L NL 480 1,100 NE NE 0.024 B
TTEC cPAH (calc) ug/L 0.1 0.2 0.2 0.2 NE 0.003
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/L 0.5 NE NE NE NE 0.058 JB
Residual Range Organics mg/L 0.5 NE NE NE NE 0.038 JB
Notes:
B The sample result is less than five times the blank contamination and cross-contamination is
suspected.
J Estimated concentration.
MCL Maximum Contaminant Level (Secondary MCL for Sulfate).
NA Not analyzed or not applicable.
ND Not detected.
NE Not established.
NL Not listed or not shown for this chemical but detected concentrations is accounted for
by the summation process.

TTEC Total Toxicity Equivalent Concentration.
U Chemical was not detected. The associated value represents the method reporting limit.

Detected concentrations shown in bold exceed one or more site groundwater screening levels.




total calculated LMW and HMW exceed ecological wildlife screening levels in the shallowest
sample depths but not in deeper depth samples. Arsenic and cadmium were detected at multiple
depths in SB-FWO0L1 at concentrations that exceed the protection of groundwater screening level, and
selenium was detected at multiple depths in SB-FWO01, SB-FW02, and SB-FWO04 at concentrations

that exceed the ecological wildlife screening level.

Logs for the five borings indicate that basalt flow top was encountered in FWB-SBO06 at 7 ft bgs,
potentially in SB-FWO01 at 10.5 ft bgs, in FWB-SBO05 at 19.5 ft bgs, with refusal (but not described
as basalt) in borings SB-FWO02 and SB-FWO04 at 6.5 ft bgs. Wet to saturated sand and silty gravel
were encountered above basalt or at refusal in borings FWB-SB05 and SB-FWO04. During the WPA
phase, sufficient groundwater was present in FWB-SBO05 for installation of a temporary well screen

and collection of a grab groundwater sample.

Analytical results for groundwater indicate that fluoride was detected at a concentration of
8.64 mg/L. This concentration is slightly higher than, but consistent with, the sitewide fluoride
plume in shallow groundwater. However, concentrations of fluoride in soil in this boring do not
exceed the protection of groundwater screening level, and the boring is located side gradient to
boring SB-FWOL1.

2.2.5.3 Conclusions and Recommendations

The Friction Weld Building was investigated in the initial Rl and WPA phases of investigation with
a total of five soil borings and one grab groundwater sample. Initial Rl boring SB-FWO0L1, the basis
for designating the Investigation Area, indicated concentrations of fluoride above the protection of
groundwater screening level to the total depth of the boring potentially at the basalt contact at
10.75 ft bgs. Additional borings completed during the WPA phase did not detect fluoride
concentrations in soil that would indicate a soil source of contamination to shallow groundwater.
Rapid soil analytical results for fluoride indicated that fluoride did not exceed Plant Area AOC soil
screening levels in the two WPA borings and the investigation of the Friction Weld Building

Investigation Area was considered complete.

While fluoride was detected in the WPA shallow groundwater grab sample, the concentration of
fluoride was consistent with the interpreted sitewide shallow groundwater plume concentrations.

The Friction Weld Building Investigation Area is recommended for further evaluation in the FS.
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2.26 Soil Boring SB-SE08 in Courtyard Segment A4

Soil boring SB-SE08 was completed during the initial RI phase of investigation and is in the central
portion of Courtyard Segment A4 (Figure 2.1.2-1). This soil boring was completed to investigate
Scrubber Effluent Line 4 that underlies segment A4. Soil samples were planned to be collected at
approximate 5 ft intervals, and above and below the Line 4 invert which ranges from 11 to 13 ft bgs
in segment A4. Boring SB-SE08 was designated an Investigation Area based on elevated
concentrations of fluoride and sulfate in soil at multiple depths and the potential contribution of
fluoride and sulfate contamination to shallow groundwater. The SB-VSO01 Investigation Area
(Section 2.2.1) is in the eastern portion of courtyard A4, nearby to the east of SB-SEO08 Investigation
Area.

Initial RI results for SB-SEOQ8 indicate that fluoride and sulfate were detected at concentrations that
exceed protection of groundwater screening levels to a depth of 11 ft bgs and fluoride was detected
at concentrations that exceeded the protection of groundwater screening levels to a total depth of
19 ft bgs (Figure 2.2.6-1). In addition, PAH as TTEC exceeds protection of groundwater screening
levels at 11 ft bgs, and PAH as calculated total HMW exceeds the ecological wildlife screening level
to a depth of 11 ft bgs. Evaluation of nearby soil borings SB-BCOL1 (to the east) and SB-SE07 (to
the west) indicated that fluoride was detected in soil at concentrations of 213 mg/kg and 410 mg/kg,
respectively, that exceeds the protection of groundwater screening level to a depth of 3 ft bgs
(Tables 2.2.2-1 and 2.2.6-1). Fluoride did not exceed the protection of groundwater screening level
in deeper depth samples in those borings. Sulfate was not detected in borings SB-BCO01 or SB-SEQ7
at concentrations that exceed the protection of groundwater screening level in all depths sampled.
These borings provide a bounding to the east and west for occurrence of fluoride and sulfate in soil
at depth.

The closest shallow groundwater monitoring well is RI-GW5 located to the west in Courtyard
Segment A3. Interpreted groundwater monitoring data indicates a sitewide fluoride plume in UA
shallow groundwater (Groundwater AOC, Volume 4, Section 2). Concentrations of fluoride in the
UA underlying Courtyard Segment A4 and the SB-SEOQ8 Investigation Area are in the range of 4 to
10 mg/L.
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Table 2.2.6-1
SE08 Investigation Area Rl and WPA Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels Ecological Initial Rl Analytical Results WPA Analytical Results
Screening
MTCA Levels
Method A MTCA | Protection of | Natural PAAOC-SB- | PAAOC-SB- | PAAOC-SB- | PAAOC-SB- PAAOC-SB- | PAAOC-SB- | PAAOC-SB- | PAAOC-SB- | PAAOC-SB- | PAAOC-SB- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA-
Parameter Name Units | Industrial | Method C Wildiife SE07:3 E E07-6D E07 E E08-30 E E08-11 E E E08-SB02. E08-SB02. E08-SB E08-SB E08-GW1. E08-GW1.
Aluminum Smelting
Cyanide, total [ moke | NA 2200 | 19 [ e 5 [ oosu [ oosu [ oosu [ oosu [ oosu | oeosu | o0osu | o0osu_ | oosu 005U | o0o0su_ | o007u [ 007U 007U [ 007U 007U [ 007U
Fluoride | meke | NA 210000 | 1476|141l NE__ | a0 | 201 | 31 | 31 | 20 | Y | 50 100 | 270 69 | 60 | 05 | 213 569 155 48 | 177
Sulfate | moke | NA NE | 2050 | Ne NE | soy | o1y | 38 | oy | 1205 | 2400 | 2300 |  e30) | 233 1805 | LY | 4651 | 161 9.9JB | 3350 26200 | 289
Polynuclear Aromatic Hydrocarbons (PAHs)
1 meks NA 4,500 0.082 NA NL 0.035U 015U 0.0073 U 0.0085 U 0.0082U 0.037U 0.0089 0.0075 U 0.15U 0.0076 U 0.0079 U NA NA NA NA NA NA
me/kg NA 14,000 17 NE NL 0.035U 015U 0.0073U 0.0085 U 0.0082U 0.0370 0011 0.0075U 015U 0.0076 U 0.0079U 0.00061 1B’ 0.00041U 0.0019 1B’ 0.00068 1B’ 0.00052 1B, 0.00059 1B,
meks NA 210.000 98 NE NL 0.035U 0.18 0.0073U 0.0085 U 0.0082U 0.078 0.059 0.0075 U 0.16 0.0076 U 0.0079U 0.00034 U 0.00033 U 0.019 0.00095 1B 0.00033 U 0.00035 U
) meke NA NE NE NE NI 0.035U 0.15U 0.0073U 0.0085 U 0.0082U 0.0370 0.0074 0.0075U 015U 0.0076 U 0.0079U 0.00032U 0.00031 U 0,002 0.00035 1 0.0003U 0.00032 U
Anthracenc meks NA NE 2.300 NE NL 0.048 0491 0.0073U 0.0085 U 0.0082U 0.17 012 0.0075 U 027 0.0076 U 0.0079 U 0.000361 B 0.00032 U 0.039 0.00151B 0.00052 1B 0.00033 U
meke NA NL NI NE NI 035 571 0.0077 0.0085 U 0.0082U 0.541 03 0.0075U 25 0.0076 U 0.013 0.00083 1 0.00048 1 047 0.019 0.00131 0.000721
meks 2 NL NL NE NL 04 6.6 0.0073U 0.0085 U 0.0082U 0.571 0.29 0.0075 U 33 0.0076 U 0.0079U 0.00043 U 0.00042U 0.66 0.027 0.000591 0.00044 U
meke NA NL NL NE NI 0.71 167 0019 0.0085 U 0.0082U 0.841 0.43 0.0075U 6 0.0076 U 0.035 0.0012 0.00042U 13 0.065 0.0011) 0.000521
Benzo(g.hi)perylene | _mwks NA NE NE NE NL 0.36 630 0.0073U 0.0085 U 0.0082U 0.43 022 0.0075 U 3 0.0076 U 0.0079U 0.00045 U 0.00044 U 0.77 0.032 0.00043 U 0.00046 U
meke NA NL NL NE NI 022 371 0.0073 U 0.0085 U 0.0082U 0.27 0.13 0.0075U 18 0.0076 U 0.0079U 0.00027U 0.00027U 041 0.024 0.00026 U 0.00028 U
Chrysenc meks NA NL NL NE NL 0.6 131 0.027 0.0085 U 0.0082U 0.641 032 0.019 43 0.0076 U 0.056 0.00083 1 0.00034 U 0.74 0.029 0.0011 0.000361
Dibenzo( meke NA NL NL NE NI 0.081 131 0.0073U 0.0085 U 0.0082U 0.097 0.048 0.0075U 0.65 0.0076 U 0.0079U 0.00026 U 0.00026 U 0.15 0.0058 0.00025 U 0.00027U
L mgkg NA NE NE NE NL NA NA NA NA NA NA NA NA NA NA NA 0.00068 0.00066 U 0.0062 0.00087 JB 0.00065 U 0.00069 U
Fluoranthene me/kg NA 140.000 630 NE NL 051 821 0.019 0.0085 U 0.0082U 121 0.72 0.03 45 0.0076 U 0.04 0.00092 1B 0.00069 U 0.081 0.035 0.0028 1B 0.00081 1B,
Fluorene meks NL 140000 100 NE NL 0.035U 0150 0.0073U 0.0085 U 0.0082U 0.082 0.065 0.0075 U 015U 0.0076 U 0.0079 U 0.00064 U 0.00063 U 0.012 0.00083 1B 0.00061 U 0.00065 U
Indeno(1.23cd)pyrenc | _mgkg NI NL NI NE NI 0.34 471 0.0073U 0.0085 U 0.0082U 0451 0.23 0.0075U 31 0.0076 U 0.0079U 0.00041 U 0.0004 U 0.79 0.03 0.00039 U 0.00041 U
meks 5 70 45 NE NL 0.035U 0150 0.0073U 0.0085 U 0.0015 U 0.0541 0.028 0.0075 U 015U 0.0076 U 0.0079U 0.0011B 0.00092 18 0.003218 0.00131B 0.0011B 0.00131B
Phonanthrene meke NA NE NE NE NI 0.16 1.90 0.0073 U 0.0085 U 0.0082U 0.78 0.52 0.0075U 14 0.0076 U 0.0079U 0.0014 1B 0.00065 U 0.24) 00128 0.0028 1B 0.00075 1B,
Pyrene moks NA 110000 650 NE NL 0.49 761 0.016 0.0085 U 0.0082U 0,991 0.59 0.018 4l 0.0076 U 0.029 0.00089 1B 0.00035 U 0.82 0.038 0.0025 18 0.00069 1B
TTEC cPAH (cal) me/kg 2 130 39 NE NE 0.6 10 0.003 0.0085 0.0082 08 041 0.0002 48 0.0076 0.01 0.00021 0.00005 0.98 0.04 0.0008 0.0001
Total LMW PAH (cale) | muke NA NE NE NE 100 0.72 108 0.02 0.0085 0.0082 236 152 0.03 6.23 0.0076 0.04 0.004 0.00092 04 0.06 0.007 0.003
Total HMW PAH (cale) | _meke NA NE NE NE L1 36 64.9 0.07 0.0085 0.0082 4.83 256 0.04 28.75 0.0076 0.13 0.004 0.0005 611 0.27 0.007 0.003
Biphenyls (PCBs)
Aroclor 1016 mekg NA 250 NE NE NE 0.053U 0.056 U 0.055 U 0.064 U 0.061 U 0.055U 0.055 U 0.056 U 0.058 U 0.057U 0.059U NA NA NA NA NA NA
‘Aroclor 1221 meks NA NE NE NE NE 0.053U 0.056 U 0.055U 0.064 U 0.061U 0.055U 0.055U 0.056 U 0.058 U 0.0570 0.059U NA NA NA NA NA NA
Aroclor 1232 mekg NA NE NE NE NE 0.053U 0.056U 0.055U 0.064U 0.061U 0.055U 0.055U 0.056U 0,058 U 0.057U 0.059U NA NA NA NA NA NA
Aroclor 1242 meks NA NE NE NE NE 0.053U 0.056 U 0.055U 0.064 U 0.061U 0.055U 0.055U 0.056 U 0.058 U 0.0570 0.059U NA NA NA NA NA NA
Aroclor 1248 mekg NA NE NE NE NE 0.053U 0.056U 0.055U 0.064U 0.061U 0.055U 0.055U 0.056U 0,058 U 0.0570 0.059U NA NA NA NA NA NA
Aroclor 1254 meks NA 66 071 NE NE 0.053U 0.056 U 0.055U 0.064 U 0.061U 0.055U 0.055U 0.056 U 0.058 U 0.0570 0.059U NA NA NA NA NA NA
Aroclor 1260 mekg NA 66 NE NE NE 0.053U 0.056U 0.055U 0.064U 0.061U 0.055U 0.055U 0.056U 0.058U 00570 0.059U NA NA NA NA NA NA
Total PCBs (calc) meks 10 66 NE NE 0.65 0.053 0.06 0.055 0.064 0.061 0.055 0.055 0.056 0.058 0.057 0.059 NA NA NA NA NA NA
WMetals
Aluminum meks NA 3.500.000 480,000 28,299 NE 6,000 10.000 8.200 13.000 10.000 7.000 7.700 7.200 9.300 6.000 7.200 NA NA NA NA NA NA
Arsenic mg/kg 20 88 29 7.61 132 11U 11U 11U 13U 12U 11U 11U 11U 12U 11U 12U NA NA NA NA NA NA
Cadmium meks 2 3.500 0.69 0.81 14 0.57 056U 055U 0.64U 0.61U 0550 055U 0.56U 0.58U 0570 059U NA NA NA NA NA NA
Chromium meke 2.000 300,000 490.000 3188 67 55 731 55 3 34 38 46 58 13 58 58 NA NA NA NA NA NA
Copper meks NA 140000 280 284 217 20 17.00 14 16 is 191 1 12 29 19 7 NA NA NA NA NA NA
Lead mg/kg 1,000 NE 3,000 13.1 118 53U 56U 55U 64U 6.1 U 55U 5.6 56U 58U 57U 59U NA NA NA NA NA NA
Mercury meks 2 NE 21 0.04 55 027U 0280 027U 0320 031U 0270 027U 0280 029U 0280 03U NA NA NA NA NA NA
Nickel mg/kg NA 70,000 130 24.54 980 6.9 7.50 5.1 4.1 39 43 42 4.9 20 8.1 6.4 NA NA NA NA NA NA
Sclenium meks NA 18.000 52 0.29 03 1u v 1u 13U 12U v 1u v 12U v 12U NA NA NA NA NA NA
Zinc mg/kg NA 1,100,000 6,000 80.91 360 210 571 45 45 39 60 55 39 150 61 62 NA NA NA NA NA NA
Volatile Organic (VOCs)
Benzene mekg 0.03 2400 0.027 NE 0.255 0.0011 U 0.00079 U 0.001 U 0.0013U 0.0015 U 0.0011 U 0.0012U 0.0011 U 0.0013U 0.00097 U 0.0013U NA NA NA NA NA NA
Toluene meks 7 280.000 45 NE 545 0.0057 U 0.0039 U 0.005U 0.0063 U 0.0073U 0.0056 U 0.006 U 0.0055 U 0.0063 U 0.0048 U 0.0066 U NA NA NA NA NA NA
meke 6 350,000 59 NE 516 0.0011 U 0.00079 U 0.001 U 0.0013U 0.0015U 0.0011 U 0.0012U 0.0011 U 0.0013U 0.00097 U 0.0013U NA NA NA NA NA NA
mp-Xylene meks 9 700,000 14 NE 10 0.0023U 0.0016 U 0.002U 0.0025U 0.0029U 0.0023U 0.0024U 0.0022U 0.0025U 0.0019U 0.0026 U NA NA NA NA NA NA
oXylene mekg 9 700.000 14 NE 10 0.0011 U 0.00079 U 0.001 U 0.0013U 0.0015U 0.0011 U 0.0012U 00011 U 0.0013U 0.00097 U 0.0013U NA NA NA NA NA NA
LT mekg 2 7,000 15 NE 208 0.0011U 0.00079 U 0.001U 0.0013U 0.0015 U 0.0011U 0.0012U 0.0011U 0.0013U 0.00097 U 0.0013U NA NA NA NA NA NA
Cis-12D meke NE 7,000 0.078 NE 302 0.0011 U 0.00079 U 0.001 U 0.0013U 0.0015U 0.0011 U 0.0012U 0.0011 U 0.0013U 0.00097 U 0.0013U NA NA NA NA NA NA
T meks 0.05 21,000 0.05 NE 9.92 0.0011U 0.00079 U 0.001U 0.0013U 0.0015 U 0.0011U 0.0012U 0.0011U 0.0013U 0.00097 U 0.0013U NA NA NA NA NA NA
T meke 0.03 800 0.025 NE 124 0.0011 U 0.00079 U 0.001 U 0.0013U 0.0015U 0.0011 U 0.0012U 0.0011 U 0.0013U 0.00097 U 0.0013U NA NA NA NA NA NA
Vinyl Chloride meks NE 88 0.0017 NE 6.46 0.0011 U 0.00079 U 0.001U 0.0013 U 0.0015 U 0.0011U 0.0012U 0.0011U 0.0013 U 0.00097 U 0.0013 U NA NA NA NA NA NA
Total Petroleum Hydrocarbons (TPHs)
Di ange Organics | _mg/kg 2000 NE | NA [ e 200 | 270 | wu [ 27u [ 3u [ su [ 4303 | 2u | 2u | 71 200 [ su | 42U [ 40U 141 [ 361 39U [ 251
ST R | meke | 2000 NE | nNa | e 2000 | 67 | 95 [ ssu [ eu | eu | 95 [ ssu [ seu | a0 570 [ eu | seu | 87U 561 | 801 85U | 621
Notes:
B “The sample result i fess than five times the blank contamination and cross-contamination is suspected. TTEC Total Toxicity Equivalent Concentration for carcinogenich PAHS:
i Estinated Concentraion, LMWPAH  Low molecular weight PALL
NA Not applicable or not analyzed HMWPAH  High molccular weight PAH
NE Not established in lookup tables. Detected concentrations shown in beld exceed one or more site soil screening levels.
N Not lsted or not shown forthis chemical but detected concentration s accounted for by the summation process.
u Chemical was not detected. The associated value represents the method reporting limit.




2.2.6.1 Investigation Scope

The SB-SE08 Investigation Area was investigated with a total of four soil borings, one of which
was completed during the initial RI phase, and the other three completed during the WPA phase.
One WPA soil boring was completed as shallow groundwater monitoring well SE08-GW13.
Groundwater was encountered during drilling WPA borings SE08-SB02 and SE08-SB03 and grab
samples of shallow groundwater were collected from temporary well screen installations. Logs of
borings are included in Volume 5, Appendices G-1 and G-2. Initial RI soil samples were analyzed
for cyanide, fluoride, sulfate, PAHs, PCBs, metals, VOCs, and TPH-Dx.

WPA investigation of SB-SEQ8 incorporated an iterative approach (Volume 1, Section 3.2.1.3,
Figure 3-1) to guide field decisions during a single field mobilization to determine whether fluoride
and sulfate detected in soil at multiple depths has impacted shallow groundwater, and the need for
additional step-out borings. Implementation of the iterative approach included rapid turnaround time
for laboratory analysis of fluoride and sulfate in soil.

WPA soil boring SE08-SB02 was completed approximately 60 ft west of SB-SE08 to a depth of
20 ft bgs. Basalt flow top was encountered at 15 ft bgs and consisted of wet black vesicular basalt
breccia. Soil samples were collected at 2.5 and 7.5 ft bgs, and a temporary well screen installed at
15 to 20 ft bgs. One grab groundwater sample was collected from the installed well screen. WPA
soil boring SE08-SB03 was completed approximately 50 ft east of SB-SEQ8 to a depth of 22 ft bgs.
Basalt flow top was encountered at 13 ft bgs and consisted of wet black vesicular basalt breccia with
increased groundwater inflow at approximately 21 ft bgs, and a temporary well screen installed at
12 ft bgs to 22 ft bgs. One grab groundwater sample was collected from the installed well screen.

The third WPA soil boring was completed adjacent to the initial Rl boring SB-SE08 location and
completed as shallow groundwater monitoring well SE08-GW13. The boring was drilled to 20 ft
bgs encountered basalt flow top at 12.5 ft bgs consisting of wet black vesicular basalt breccia. The
well screen was installed between 10 and 20 ft bgs with a pre-development water level measured at

12.93 ft bgs. Soil samples were collected at 2.5 and 7.5 ft bgs.

Soil samples were analyzed for cyanide, fluoride, sulfate, PAHs, and TPH-Dx. Grab groundwater
samples were analyzed for cyanide, fluoride, sulfate, and PAHs. The monitoring well sample was
analyzed for cyanide, fluoride, sulfate, PAHs, and TPH-Dx. Fluoride and sulfate soil and water
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analyses were completed on an expedited turnaround time. Based on rapid turnaround results for
fluoride and sulfate, discussed in the following section, no additional step-out borings were

completed.

Results of a video survey of the Scrubber Effluent Line 4 underlying Courtyard Segment A4,
discussed in detail below in Section 2.5.4.5.5, indicate a significant breach in the Scrubber Effluent
line allowing inflow of shallow groundwater into the line, but located approximately 200 ft east of
SB-SEQ08. Other smaller breaches in the Scrubber Effluent line were observed in the vicinity of SB-

SEO08 that may allow inflow of shallow groundwater (but inflow at these points was not observed).

2.2.6.2 Investigation Results

Soil boring SB-SE08 was investigated with a total of three soil borings, with a shallow monitoring
well SE08-GW13 installed in one of the borings. Two grab groundwater samples were collected
from temporary well screens installed in SE08-SB02 and SE08-SB03 borings, and one groundwater
sample was collected from monitoring well SE08-GW13. Basalt flow top was encountered in all
three borings from west to east at 15 ft bgs (SE08-SB02), 13 ft bgs (SE08-GW13), and 12.5 ft bgs
(SE08-SB03). Water levels measured in the borings and well were, from west to east, 13.12 ft bgs
(SE08-SB02), 12.63 ft bgs on 10/28/2020 prior to development (SE08-GW13), and 12.93 ft bgs
(SE08-SBO03).

Soil analytical results are summarized in Table 2.2.6-1 (SEO8 Investigation Area Rl and WPA Soil
Results Summary) and Table 2.2.6-2 (SEO08 Investigation Area WPA Groundwater Results
Summary). Soil results are compared to MTCA Method A Industrial soil, MTCA Method C,
protection of groundwater, and ecological wildlife soil screening levels. Groundwater results are
compared to MTCA Method A, MTCA Method B, MTCA Method C, and WA MCL water
screening levels. Natural background concentrations for the site have been used to adjust screening
levels where applicable in the screening process. Laboratory analytical results are included in
Volume 5, Appendices H-2 and H-4, and data validation reports are included in Volume 5,
Appendices I-2 and 1-4. All samples have been collected as proposed in the Final Rl Phase 2 Work
Plan (Tetra Tech et al. 2015b) and WPA (Tetra Tech et al. 2020b). Soil reporting limits for arsenic
exceed the protection of groundwater screening level, and for selenium exceed protection of

groundwater and ecological wildlife screening levels. Water reporting limit objectives were met.
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Table 2.2.6-2

SEO08 Investigation Area WPA Groundwater Results Summary

Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels

WPA Analytical Results

PAAOC-WPA- PAAOC-WPA-

MTCA MTCA MTCA Natural PAAOC-WPA- SE08-SB02- PAAOC-WPA- SE08-GW13-
Parameter Name Units Method A Method B Method C WA MCL Background |SE08-SB02-GW01 GWO01D SE08-SB03-GW01 GWO01
Aluminum Smelting
Cyanide, Free mg/L NE 0.01 0.022 0.2 ND NA NA NA 0.002
Fluoride, Total mg/L NE 0.96 2.1 4 0.72 8.36 8.38 5.06 7.26
Sulfate mg/L NE NE NE 250 32 219 224 236 289
Polynuclear Aromatic Hydrocarbons (PAHSs)
2-Methylnaphthalene ug/L NL 32 70 NE NE 0.034J 0.0377J 0.009 JB 0.0013 U
Acenaphthene ug/L NA 960 2,100 NE NE 0.0137J 0.0127J 0.0035J 0.0012U
Acenaphthylene ug/L NA NE NE NE NE 0.0029 J 0.0032J 0.002J 0.0011 U
Anthracene ug/L NA 4,800 11,000 NE NE 0.0127 0.0091J 0.003 J 0.00082 U
Benzo(a)anthracene ug/L NL NL NL NE NE 0.13 0.12 0.0052 JB 0.002J
Benzo(a)pyrene ug/L 0.1 0.023 0.88 NL NE 0.22 0.18 0.02U 0.0011 U
Benzo(b)fluoranthene ug/L NL NL NL NE NE 0.33 0.29 0.0028 J 0.00083 U
Benzo(g,h,i)perylene ug/L NA NE NE NE NE 0.23 0.19 0.02U 0.00086 U
Benzo(k)fluoranthene ug/L NL NL NL NE NE 0.12 0.092 0.02U 0.00096 U
Chrysene ug/L NL NL NL NE NE 0.21 0.18 0.0068 J 0.00076 U
Dibenzo(a,h)anthracene ug/L NL NL NL NE NE 0.042 0.0377J 0.02 0.0013 U
Dibenzofuran ug/L NL NL NE NE NE 0.0081 JB 0.0084 JB 0.0044 JB 0.00096 U
Fluoranthene ug/L NL 640 1,400 NE NE 0.19 0.16 0.047 0.00082 U
Fluorene ug/L NL 640 1,400 NE NE 0.011JB 0.011JB 0.0043 JB 0.0011
Indeno(1,2,3-cd)pyrene ug/L NL NL NL NE NE 0.21 0.18 0.02 0.00089 U
Naphthalene ug/L 160 160 350 NE NE 0.025 JB 0.027 JB 0.0096 JB 0.002 J
Phenanthrene ug/L NL NL NE NE NE 0.072 0.066 0.037 0.0011 U
Pyrene ug/L NL 480 1,100 NE NE 0.2 0.18 0.051 0.0041J
TTEC cPAH (calc) ug/L 0.1 0.2 0.2 NE NE 0.3 0.25 0.0009 0.0002
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/L 0.5 NE NE NE NE NA NA NA 0.028 JB
Residual Range Organics mg/L 0.5 NE NE NE NE NA NA NA 0.061 JB

Notes:
B

J
MCL
NA
ND
NE
NL
TTEC
U

The samle result is less than five times the blank contamination and cross-contamination is suspected.

Estimated concentration.

Maximum Contaminant Level.

Not analyzed or not applicable.

Not detected.
Not established.

Not listed or not shown for this chemical but detected concentration is accounted for by the summation process.

Total Toxicity Equivalent Concentration for carcinogenic PAHs.

Chemical was not detected. The associated value represents the method reporting limit.

Detected concentrations shown in bold exceed one or more site groundwater screening levels.




Soil and water analytical results that exceed Plant rea AOC soil and water screening levels are
compiled and presented on Figure 2.2.6-1. Analytical results indicate that fluoride, sulfate, and PAH
as TTEC and calculated total HMW exceed soil screening levels to a depth of 6 ft bgs. The
exceptions are for fluoride and PAH as TTEC and calculated total HMW. Fluoride was detected at
a concentration of 155 mg/kg in SE08-SB03 at 7.5 ft bgs the deepest depth sampled, and at
concentrations of 270 and 170 mg/kg at 11 ft bgs and 19 ft bgs, respectively, the deepest depth
sampled in SB-SEO08 that exceed the protection of groundwater screening level. PAHs were detected
in SB-SEO08 at 11 ft bgs at concentrations of 4.8 mg/kg for TTEC and 28.75 mg/kg for calculated
total HMW that exceed the protection of groundwater and ecological wildlife screening levels,

respectively.

Analytical results for two grab groundwater samples and one monitoring well sample indicate that
fluoride was detected at concentrations that range from 5.06 to 8.38 mg/L that exceeds the WA MCL
screening level. Sulfate was detected in one grab groundwater from SE08-SB03-GWO01 at a
concentration of 289 mg/L that exceeds the WA MCL screening level. PAH as TTEC was detected
only in monitoring well SE08-SB02-GW01 and GWO01D at concentrations of 0.3 and 0.25 mg/L
that exceeds all water screening levels.

2.2.6.3 Conclusions and Recommendations

The SB-SEO08 Investigation Area was designated based on concentrations of fluoride and sulfate in
soil that exceed protection of groundwater screening levels at multiple depths sampled in the boring.
The purpose of the SB-SEQ8 Investigation Area investigation was to determine the vertical and
horizontal extent of fluoride and sulfate soil contamination, and whether SB-SEO08 could be a soil
source of contamination to shallow groundwater. The following are conclusions based on results of
the SB-SEO08 investigation:

e Fluoride does not appear to be a potential soil source of contamination to shallow
groundwater. In the WPA soil borings fluoride did not exceed the protection of
groundwater screening level in two borings and only exceeded in boring SE08-SB03 at
concentrations of 569 mg/kg and 155 mg/kg at 2.5 and 7.5 ft bgs respectively. Fluoride
exceeded the protection of groundwater screening levels to a maximum depth of 3 ft bgs
in nearby soil borings (SB-SEQ07, SB-BCO01) but did not exceed at deeper depths sampled.
Fluoride concentrations in water samples collected from two temporary well screens and
one shallow monitoring well range from 5.06 to 8.38 mg/L, which falls within the range
of 4 to 10 mg/L of the sitewide fluoride plume in groundwater that is interpreted to
underly the SB-SEO8 Investigation Area (Groundwater AOC, Volume 4, Section 2).
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Concentrations of fluoride detected in soil do not suggest a significant source of soil
contamination compared to the concentrations of fluoride measured in the underlying
shallow groundwater.

e Sulfate soil contamination may have impacted shallow groundwater in a localized area.
Sulfate was detected at a concentration of 2,620 mg/kg that exceeds the protection of
groundwater screening level in WPA boring SE08-GW13 at 2.5 ft bgs but did not exceed
in the 7.5 ft bgs depth sampled. Sulfate was also detected at a concentration of
2,300 mg/kg in initial Rl boring SB-SE08 at 3 ft bgs but did not exceed in the deeper
depths sampled. Sulfate was detected in one grab water sample collected from WPA
boring SE08-SBO03 at a concentration of 289 mg/L. Because sulfate concentrations did
not exceed the protection of groundwater screening level in other nearby WPA
temporary grab or well samples the impact of the two elevated sulfate concentrations is
minimal. Sulfate exceedance may likely be related to the previous dry/wet scrubbers and
associated piping in passage no. 4.

e PAHSs in soil in the SB-SE08 Investigation Area do not appear to be a potential soil
source of contamination to shallow groundwater. PAHs as TTEC was detected in only
one sample from SB-SEQ8 at a concentration of 4.8 mg/kg that exceed the protection of
groundwater screening level. Concentrations of PAHs as TTEC detected in the sample
from monitoring well SE08-GW13 (adjacent to the SB-SE08 location) slightly exceeded
the MTCA Method C screening level. It is possible that the one detection of TTEC that
exceeds the protection of groundwater screening level collected at a depth of 11 ft bgs,
which is at or above the local water table, has impacted shallow groundwater but is not
considered to be a significant soil source of contamination.

e No other COPCs were detected at concentrations that exceed Plant Area AOC soil
screening levels.

e No areas where actively outflowing water in the Scrubber Effluent line were observed
during the video survey suggesting that the line is not a current source of contamination
in soil in the vicinity of SB-SEQ8.

e The most likely sources of sulfate onsite are from the air pollution control water
treatment system and associated piping, and from wet scrubbers that are in series with
dry scrubbers specifically to remove sulfur dioxide from wastewater. Sulfur dioxide
oxidizes to form sulfate. The SB-SEO8 Investigation Area is located downgradient from
a dry/wet scrubber located in Courtyard Segment B4. Additionally, it is located east of
the SWMU 5 Line A Secondary Scrubber Recycle Station, which is in the east end of
Courtyard A3.

e Fluoride in soil may be a potential soil source of contamination to shallow groundwater
in the vicinity of SB-FWO01.

e Sulfate and PAH in soil may have impacted shallow groundwater minimally in a
localized area but are not considered to be significant sources of soil contamination to
shallow groundwater.
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The SB-SEO08 Investigation Area is recommended for further evaluation in the FS for fluoride in
soil in SB-FWO01 that exceeds soil screening levels to depth of the boring. Shallow soil
contamination in Courtyard Segment A4, and resulting conclusions and recommendations, are

addressed in the following Courtyard Segment Soil Contamination (Section 2.3.4).

2.2.7 Soil Boring SB-SE18 in Courtyard Segment B5 and C5

Soil boring SB-SE18 was completed during the initial Rl phase of investigation and is at the west
end of Courtyard Segment C5, north of Production Building B (Figure 2.1.2-1). This initial RI
boring was one of a series of borings to investigate the Scrubber Effluent line at depth beneath
Courtyard C as specified in the Supplemental Remedial Investigation Work Plan (PGG 2017). SB-
SE18 was designated an Investigation Area based on elevated concentrations of sulfate detected in
the deepest depth sampled in the boring and the potential contribution of sulfate contamination to
shallow groundwater. While sulfate was the primary basis for designating this investigation area,
fluoride was included in the decision-making process based on proximity to the Crucible Cleaning

Room Investigation area and presence of a sitewide fluoride plume in shallow groundwater.

RI results for SB-SE18 indicate that sulfate was detected in soil at a concentration of 2,200 mg/kg
that exceeded the protection of groundwater screening level of 2,150 mg/kg at 9 ft bgs
(Figure 2.2.7-1). Concentrations of sulfate detected in soil increased from 180 mg/kg at 2 ft bgs, to
400 mg/kg at 5 ft bgs, to 2,200 mg/kg at 9 ft bgs which was the total depth of the boring. Evaluation
of nearby soil borings SB-SE10, SB-SE15, SB-BH05, and SB-PF06 indicates that sulfate was
detected at a concentration that exceeds the protection of groundwater screening level of
2,150 mg/kg in boring SB-PFO06 to the southeast at 3,000 mg/kg at 4 ft bgs. Sulfate was also detected
in boring SB-SE10 to the west at concentrations ranging from 91 to 400 mg/kg all below the

protection of groundwater screening.

The closest groundwater monitoring well is RI-MW7-BAU located less than 100 ft to the north
where sulfate was detected in the well during the 2017 quarterly groundwater monitoring program
at concentrations that range from 140 to 220 J mg/L (Groundwater AOC, Volume 4, Section 2).
Interpreted groundwater monitoring data does not indicate a sulfate plume above the secondary

MCL screening level in the BAU, and no nearby monitoring well is completed in the UA.
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2.2.7.1 Investigation Scope

The SB-SE18 Investigation Area has been investigated with a series of soil borings including initial
RI boring SB-SE18, two test pits, two surface soil samples of apparent soil stockpiles, installation
of one shallow groundwater monitoring well, and collection of four grab groundwater samples. Logs
of borings and test pits are included in VVolume 5, Appendices G-1 and G-2. Initial RI soil samples
were analyzed for cyanide, fluoride, sulfate, PAHs, PCBs, metals, VOCs, and TPH-Dx. The results
of the initial RI phase of investigation are discussed together with the WPA phase in Section 2.2.7.2.

The WPA investigation was conducted in stages, using the decision tree approach to guide field
decisions regarding the need for additional step-out borings during one field mobilization
(Volume 1, Section 3.2.1.3, Figure 3-1). Implementing the iterative approach included rapid
turnaround time for laboratory analysis of fluoride and sulfate in soil. The following summarizes
investigation activities conducted during successive stages of the WPA investigation of the
SB-SE18 Investigation Area.

e Four initial soil borings, SE18-SB01 through SE18-SB04, were completed in Courtyard
Segments B5 and C5 (Figure 2.2.7-1). The source of sulfate detected at depth in SB-SE18
was unknown but assumed potentially related to the Scrubber Effluent Line 2 underlying
Courtyard Segment C5, and/or soil in the courtyards.

%+ The borings were completed to depths of 15 ft bgs, and soil samples were planned to
be collected at approximately 5.0 ft intervals; however, basalt bedrock was
encountered at 7 to 7.5 ft bgs Soil samples were analyzed for cyanide, fluoride,
sulfate, PAHs, and TPH-Dx.

% If encountered, grab groundwater samples were to be collected from shallow
groundwater using installed temporary well screens. Grab groundwater samples were
collected from SE18-SB01 and SE18-SB04 and analyzed for fluoride, sulfate, PAHSs,
and TPH-Dx.

e Based on rapid turnaround data for soil and groundwater from the initial four borings,
further investigation of potential soil sources of fluoride and sulfate contamination was
conducted with an additional eight soil borings, SE18-SB05 through SE18-SB12, one
shallow groundwater monitoring well SE18-GW?20 (installed in the SE18-SB11 boring),
two test pits for surface soil sample collection, two grab groundwater samples, and one
monitoring well sample (Figure 2.2.7-1).

R/

%+ Eight soil borings were completed east, west, and south of SWMU 14 area which is
upgradient from SB-SE18. The boring locations were based on review of historic
aerial photographs (1986) showing equipment activity and storage of apparent pots
in the area surrounding SWMU 14. The borings were completed to variable depths,
and soil samples collected from depths near surface, and at significant changes in
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materials encountered. In addition, grab samples would be collected of shallow
groundwater if encountered. Soil samples were analyzed for cyanide, fluoride,
sulfate, and PAHSs.

Shallow groundwater was encountered in three borings at sufficient volume to collect
shallow groundwater samples. One shallow monitoring well SE18-GW20 was
installed in one boring and a groundwater sample collected, and temporary well
screens were installed in SE18-SB05 and SE18-SB06 and grab groundwater samples
were collected. Groundwater samples were analyzed for cyanide, fluoride, sulfate,
and PAHSs.

Two surface soil samples were collected at test pits SE18-TP13 and SE18-TP14. Test
pit SE18-TP13 was at an intended boring location but was inaccessible. Test pit
SE18-TP14 was collected at the discharge point for surface runoff near the backup
clarifier (TP14). The soil samples were analyzed for cyanide, fluoride, sulfate, and
PAH:S.

¢+ Apparent soil stockpiles of unknown source are located adjacent to the west and east
of SWMU 14. Soil samples were collected from these piles adjacent to the locations
of soil borings SE18-SB10 (SE18-WCOMP) and SE18-SB05 (SE18-ECOMP). The
soil samples were analyzed for cyanide, fluoride, sulfate, and PAHS.

X/
°

X/
°

¢ In addition to the borings and soil and water sampling, the area north and west of
SWMU 14 was mapped for locations of culverts, and apparent flow of surface water
originating partially from Highway 14 to the north, flowing through the SWMU 14
vicinity, and discharging south of the backup clarifier and then to Courtyard
Segment C4. These features are shown on Figure 2.2.7-1.

At the conclusion of the second stage of field effort, rapid turnaround analysis results did not indicate
a fluoride or sulfate soil source of contamination for shallow groundwater and the investigation for

the SE18 Investigation Area was completed.

2.2.7.2 Investigation Results

The SB-SE18 Investigation Area was investigated with a total of 13 soil borings, one of which was
completed as a shallow groundwater monitoring well and including the initial Rl boring SB-SE18,
two surface soil samples, two soil stockpile soil samples, one monitoring well sample, four grab

groundwater samples, and features for overland flow of surface runoff water.

Four WPA soil borings SE18-SB01 through SE18-SB04 were completed in Courtyard Segments
B5 and C5 to depths of 15 ft bgs. Basalt flow top was encountered in the four borings at depths of
7.5 to 10 ft bgs. Shallow groundwater was encountered in SE18-SB01 and SE18-SB-4, temporary
well screens were installed, and grab groundwater samples were collected. Water levels measured
were 10.81 ft bgs in SE18-SB01, and 10.51 ft bgs in SE18-SB04, or approximately 471 ft elevation.
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Eight additional WPA soil borings were completed adjacent to the west, south, and east of
SWMU 14. These borings were completed to variable depths that ranged from 10 to 25 ft bgs. Basalt
flow top was encountered in borings to the south and east of SWMU 14, hard fine-grained basalt in
borings south and southwest of SWMU 14, and bedded silt and fine sand in SE18-SB12 and
SE18-GW?20. The surface of the basalt underlying the SWMU 14 area is portrayed on Figure 2.2.7-2
(Basalt Surface Contour) and consists of areas where the basalt flow top or hard fine-grained basalt
were encountered at higher elevations, with the surface at lower elevations adjacent. This reflects
an erosional surface potentially created during periods of glacial related flooding along the
Columbia River that has been infilled with fluvial sediments and later alluvium/colluvium from the
north. Water levels measured in SE18-GW20, SE18-SB05, and SE18-SB06 were 20.55, 13.58, and
23.74 ft bgs, respectively, which is approximately 476 to 486 ft elevation. Spring activity from the
north likely contributes to saturated conditions encountered at depth in borings to the west and east
of SWMU 14.

Soil analytical results are summarized in Table 2.2.7-1 (SE18 Investigation Area Rl Soil Results
Summary) and Table 2.2.7-2 (SE18 Investigation Area WPA Boring and Test Pit Soil Results
Summary). Groundwater analytical results are summarized in Table 2.2.7-3 (SE18 Investigation
Area Rl and WPA Groundwater Results Summary). Soil results are compared to MTCA Method A
Industrial, MTCA Method C, protection of groundwater, and ecological wildlife soil screening
levels. Groundwater results are compared to MTCA Method A, MTCA Method B, MTCA
Method C, and WA MCL water screening levels. Natural background concentrations for the site
have been used to adjust screening levels where applicable in the screening process. Laboratory
analytical reports are included in Volume 5, Appendices H-2 and H-4, and data validation reports
are included in Volume 5, Appendices I-2 and I-4. All samples have been collected as proposed in
the WPA (Tetra Tech et al. 2020b). Soil reporting limits for arsenic exceed the protection of
groundwater screening level in some samples analyzed, and for selenium exceed protection of
groundwater and ecological wildlife screening levels for most samples analyzed. Water reporting
limit objectives have been met.
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Table 2.2.7-1

SE18 Investigation Area RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 1 of 2
Screening Levels Ecological Initial Rl Analytical Results
Screening
Level
MTCA PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC-
Method A MTCA Protection of Natural PAAOC-SB- | PAAOC-SB- | PAAOC-SB- PAAOC-SB- PAAOC-SB- PAAOC-SB- GWAOC-RI- |SWMU14-SB01{SWMU14-SB01{SWMU14-SB01{SWMU14-SB02{SWMU14-SB02{SWMU14-SB02{SWMU14-SB03{ SWMU14-SB03{SWMU14-SB03

Parameter Name Units Industrial Method C__| Groundwater | Background Wildlife SE15-2 SE15-4 SE15-7 SE18-2 SE18-5 SE18-9 MW?7-BAU-SB-6 2.0 3.0 5.0 3.0 5.0 9.5 1.5 3.5 -9.5
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.086 0.05U 0.059 0.05U 0.05U 0.05U 27U 0.086 U 0.086 U 0.089 U 0.086 U 0.37 0.089 U 0.086 U 0.058 UJ 0.058 UJ
Fluoride mg/kg NA 210,000 147.6 14.11 NE 26 U 5U 82 5U 7U 5U 2.7 28) 10J 11J 4.4) 33 15]) 4.5] 4 3.6
Sulfate mg/kg NA NE 2,150 NE NE 44 U 50 UJ 10U 180 400 2,200 84 65 28 100 28 120 82 46 18 10 U
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NA 4,500 0.082 NE NL 0.015U 0.0074 U 0.0074 U NA NA NA 0.013 U NA NA NA NA NA NA NA NA
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.015 U 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.0077 U 0.01 U 0.0097 U 0.021 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.015 U 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.0077 U 0.01 U 0.0097 U 0.029 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Acenaphthylene mg/kg NA NE NE NE NL 0.015U 0.0074 U 0.0074 U 0.015U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.0077 U 0.01U 0.0097 U 0.1 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Anthracene mg/kg NA NE 2,300 NE NL 0.11 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.0077 U 0.01 U 0.0097 U 0.0077 U 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.23 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.013 U 0.0087 U 0.0077 U 0.01 U 0.0097 U 0.13 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.24 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.022 0.01 U 0.0097 U 0.2 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.26 0.0074 U 0.0074 U 0.015U 0.0072 U 0.0074 U 0.013U 0.0087 U 0.026 0.01U 0.0097 U 0.16 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.13 0.0074 U 0.0074 U 0.021 0.0072 U 0.0074 U 0.013 U 0.0087 U 0.027 0.01 U 0.0097 U 0.21 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.098 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.013 U 0.0087 U 0.045 0.01 U 0.0097 U 0.28 0.0094 U 0.013 0.0097 U 0.0095 U
Chrysene mg/kg NA NL NL NE NL 0.23 0.0074 U 0.0074 U 0.015U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.012 0.01U 0.0097 U 0.085 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.03 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.031 0.01' U 0.0097 U 0.16 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Dibenzofuran mg/kg NA NE NE NE NL NA NA NA 0.015 U 0.0072 U 0.0074 U NA 0.0087 U 0.0077 U 0.01 U 0.0097 U 0.043 0.0094 U 0.0100 U 0.0097 U 0.0095 U
Fluoranthene mg/kg NA 140,000 630 NE NL 0.54 0.0074 U 0.0074 U 0.056 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.028 0.01 U 0.0097 U 0.37 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Fluorene mg/kg NL 140,000 100 NE NL 0.015U 0.0074 U 0.0074 U 0.015U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.0077 U 0.01U 0.0097 U 0.046 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.15 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.0067 U 0.0087 U 0.02 0.01 U 0.0097 U 0.13 0.0094 U 0.0101 U 0.0097 U 0.0095 U
Naphthalene mg/kg 5 70 4.5 NE NL 0.015 U 0.0074 U 0.0074 U 0.015 U 0.0072 U 0.0074 U 0.013 U 0.0087 U 0.0077 U 0.01 U 0.0097 U 0.067 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Phenanthrene mg/kg NA NE NE NE NL 0.28 0.0074 U 0.0074 U 0.015 0.0072 U 0.0074 U 0.013U 0.0087 U 0.012 0.01U 0.0097 U 0.37 0.0094 U 0.0098 U 0.0097 U 0.0095 U
Pyrene mg/kg NA 110,000 650 NE NL 0.51 0.0074 U 0.0074 U 0.054 0.0072 U 0.0074 U 0.013 U 0.0087 U 0.025 0.01 U 0.0097 U 0.31 0.0094 U 0.0098 U 0.0097 U 0.0095 U
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.3 0.0074 0.0074 0.02 0.0072 0.0074 0.0067 0.0087 0.03 0.01 0.0097 0.29 0.0094 0.0013 0.0097 0.0095
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.9 0.0074 0.0074 0.07 0.0072 0.0074 0.0067 0.0087 0.04 0.01 0.0097 0.98 0.0094 0.0098 0.0097 0.0095
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 1.9 0.0074 0.0074 0.08 0.0072 0.0074 0.0067 0.0087 0.21 0.01 0.0097 0.98 0.0094 0.013 0.0097 0.0095
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE 0.056 U 0.056 U 0.056 U 0.055 U 0.054 U 0.056 U NA NA NA NA NA NA NA NA NA NA
Aroclor 1221 mg/kg NA NE NE NE NE 0.056 U 0.056 U 0.056 U 0.055 U 0.054 U 0.056 U NA NA NA NA NA NA NA NA NA NA
Aroclor 1232 mg/kg NA NE NE NE NE 0.056 U 0.056 U 0.056 U 0.055U 0.054 U 0.056 U NA NA NA NA NA NA NA NA NA NA
Aroclor 1242 mg/kg NA NE NE NE NE 0.056 U 0.056 U 0.056 U 0.055 U 0.054 U 0.056 U NA NA NA NA NA NA NA NA NA NA
Aroclor 1248 mg/kg NA NE NE NE NE 0.056 U 0.056 U 0.056 U 0.055 U 0.054 U 0.056 U NA NA NA NA NA NA NA NA NA NA
Aroclor 1254 mg/kg NA 66 0.71 NE NE 0.056 U 0.056 U 0.056 U 0.055 U 0.054 U 0.056 U NA NA NA NA NA NA NA NA NA NA
Aroclor 1260 mg/kg NA 66 NE NE NE 0.056 U 0.056 U 0.056 U 0.055 U 0.054 U 0.056 U NA NA NA NA NA NA NA NA NA NA
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 0.056 0.056 0.056 0.055 0.054 0.056 NA NA NA NA NA NA NA NA NA NA
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 7,000 7,600 7,000 8,300 4,200 8,800 8,500 12,000 11,000 29,000 14,000 11,000 17,000 16,000 29,000 20,000
Arsenic mg/kg 20 88 2.9 7.61 132 11U 11 U 11U 11U 11 U 11U 1.8 1.2 2.3 0.59 2.1 1.3 1.1 2.8 1.5 0.88
Cadmium mg/kg 2 3,500 0.69 0.81 14 0.56 U 0.56 U 0.56 U 0.55 U 0.54 U 0.56 U 0.38 0.65U 0.58 U 0.76 U 0.72U 0.58 U 0.7U 0.74U 0.73 U 0.71 U
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 5.3 5 6.9 7.7 4.1 6.2 6.9 6.2 8.3 5.7 12 9.2 8.6 15 12 15
Copper mg/kg NA 140,000 280 28.4 217 11 10 13 16 11 13 21 18 15 9.2 18 18 27 12 28 16
Lead mg/kg 1,000 NE 3,000 13.1 118 5.6 U 5.6U 5.6 U 55U 54U 5.6 U 4.4 6.5U 7.2 7.6 U 8.1 9.3 7.0U 7.8 9.3 7.2
Mercury mg/kg 2 NE 2.1 0.04 5.5 0.28 U 028 U 0.28 U 0.27 U 027U 0.28 U 0.028 U 033U 029U 0.38 U 036U 029U 0.35 U 037U 0.36 U 0.36 U
Nickel mg/kg NA 70,000 130 24.54 980 4.9 4.2 6.8 9.1 6.7 6.3 6.3 6.2 7.5 5.3 6.6 7.3 8.6 9.5 11 7.5
Selenium mg/kg NA 18,000 5.2 0.29 0.3 11U 11U 11U 11U 11 U 11U 2.2 6.5U 58U 7.6 U 72U 58U 7.0U 74U 73U 7.1U
Zinc mg/kg NA 1,100,000 6,000 80.91 360 39 42 44 45 34 40 68 63 47 30 52 68 62 46 72 38
Volatile Organic Compounds (VOCs)
Benzene mg/kg 0.03 2,400 0.027 NE 0.255 0.001 U 0.00099 U 0.0011 U 0.001 U 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
Toluene mg/kg 7 280,000 4.5 NE 5.45 0.0051 U 0.0049 U 0.0054 U 0.0052 U 0.0052 U 0.0054 U NA NA NA NA NA NA NA NA NA NA
Ethylbenzene mg/kg 6 350,000 5.9 NE 5.16 0.001 U 0.00099 U 0.0011 U 0.001 U 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
m,p-Xylene mg/kg 9 700,000 14 NE 10 0.002 U 0.002 U 0.0022 U 0.0021 U 0.0021 U 0.0022 U NA NA NA NA NA NA NA NA NA NA
0-Xylene mg/kg 9 700,000 14 NE 10 0.001 U 0.00099 U 0.0011 U 0.0012 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 0.001 U 0.00099 U 0.0011 U 0.001 U 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.078 NE 30.2 0.001 U 0.00099 U 0.0011 U 0.001 U 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene mg/kg 0.05 21,000 0.0499 NE 9.92 0.001 U 0.00099 U 0.0011 U 0.001 U 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
Trichloroethene mg/kg 0.03 800 0.0252 NE 12.4 0.001 U 0.00099 U 0.0011 U 0.001 U 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.46 0.001 U 0.00099 U 0.0011 U 0.001 U 0.001 U 0.0011 U NA NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 28 U 28 U 28 U 110 U 27U 28 U NA NA NA NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 56 U 56 U 56 U 710 54 U 56 U NA NA NA NA NA NA NA NA NA NA
Notes:
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs..
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening levels.
U Chemical was not detected. The associated value represents the method reporting limit.




Table 2.2.7-1

SE18 Investigation Area RI Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 2 of 2
Screening Levels Ecological Initial Rl Analytical Results
Screening
Level
MTCA PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC- PAAOC-
Method A MTCA Protection of Natural SWMU14- SWMU14- |SWMU14-SB04{SWMU14-SB04{SWMU14-SB04{SWMU14-SB05{SWMU14-SB05{SWMU14-SB05{SWMU14-SB06{SWMU14-SB06{SWMU14-SB06{SWMU14-SB07{ SWMU14-SB08{SWMU14-SB08

Parameter Name Units Industrial Method C | Groundwater | Background Wildlife SB03-3.5 SB03--9.5 1.3 3.3 9.5 0.5 3.0 9.5 3.5 6.0 9.5 5.0 3.0 9.5
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.058 UJ 0.058 UJ 0.058 UJ 0.057J 0.058 UJ 0.058 UJ 0.06 UJ 0.056 UJ 0.057 UJ 0.06 UJ 0.059 UJ 0.06 UJ 0.057 UJ 0.056 UJ
Fluoride mg/kg NA 210,000 147.6 14.11 NE 4 3.6 27 30 3.7 57 86 13 9.7 7.1 2.9 31 580 20
Sulfate mg/kg NA NE 2,150 NE NE 18 10 U 110 40 10 U 10 U 10 U 10U 10 U 27 10U 10 U 10 U 10U
Polynuclear Aromatic Hydrocarbons (PAHs)
1-Methylnaphthalene mg/kg NA 4,500 0.082 NE NL NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.0097 U 0.0095 U 0.0084 U 0.008 U 0.01 U 0.0074 U 0.0097 U 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 0.012 0.0093 U
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0097 U 0.0095 U 0.0084 U 0.008 U 0.01 U 0.0074 U 0.0097 U 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 0.012 0.0093 U
Acenaphthylene mg/kg NA NE NE NE NL 0.0097 U 0.0095 U 0.0084 U 0.008 U 0.01U 0.0094 0.0097 U 0.011U 0.01U 0.01U 0.01U 0.0094 U 0.096 0.0093 U
Anthracene mg/kg NA NE 2,300 NE NL 0.0097 U 0.0095 U 0.0084 U 0.008 U 0.01 U 0.0074 U 0.0097 U 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 0.0079 U 0.0093 U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.0097 U 0.0095 U 0.018 0.008 U 0.01 U 0.031 0.0097 U 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 0.21 0.0093 U
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0097 U 0.0095 U 0.051 0.033 0.01 U 0.2 0.017 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 1 0.0093 U
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.0097 U 0.0095 U 0.053 0.041 0.01U 0.25 0.025 0.011U 0.01U 0.01U 0.01U 0.0094 U 1.1 0.0093 U
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.0097 U 0.0095 U 0.063 0.047 0.01 U 0.27 0.025 0.011 U 0.01 U 0.01 U 0.01 U 0.0094 U 1.2 0.0093 U
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.0097 U 0.0095 U 0.1 0.072 0.01 U 0.46 0.043 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 1.9 0.011
Chrysene mg/kg NA NL NL NE NL 0.0097 U 0.0095 U 0.028 0.021 0.01U 0.18 0.013 0.011U 0.01U 0.01U 0.01U 0.0094 U 0.55 0.0093 U
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0097 U 0.0095 U 0.057 0.041 0.01 U 0.24 0.024 0.011 U 0.01' U 0.01U 0.01 U 0.0094 U 0.96 0.0093 U
Dibenzofuran mg/kg NA NE NE NE NL 0.0097 U 0.0095 U 0.0085 0.01 0.01 U 0.042 0.0097 U 0.011 U 0.01 U 0.01 U 0.01 U 0.0094 U 0.27 0.0093 U
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0097 U 0.0095 U 0.076 0.049 0.01 U 0.28 0.023 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 1.3 0.0097
Fluorene mg/kg NL 140,000 100 NE NL 0.0097 U 0.0095 U 0.0084 U 0.008 U 0.01U 0.0074 U 0.0097 U 0.011U 0.01U 0.01U 0.01U 0.0094 U 0.056 0.0093 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.0097 U 0.0095 U 0.04 0.03 0.01 U 0.19 0.017 0.011 U 0.01 U 0.01 U 0.01 U 0.0094 U 0.82 0.0093 U
Naphthalene mg/kg 5 70 4.5 NE NL 0.0097 U 0.0095 U 0.0084 U 0.008 U 0.01 U 0.0074 U 0.0097 U 0.011 U 0.01 U 0.01U 0.01 U 0.0094 U 0.016 0.0093 U
Phenanthrene mg/kg NA NE NE NE NL 0.0097 U 0.0095 U 0.037 0.024 0.01U 0.089 0.0097 U 0.011U 0.01U 0.01U 0.01U 0.0094 U 0.58 0.0093 U
Pyrene mg/kg NA 110,000 650 NE NL 0.0097 U 0.0095 U 0.066 0.044 0.01 U 0.25 0.022 0.011 U 0.01 U 0.01 U 0.01 U 0.0094 U 1.2 0.0094
TTEC cPAH (calc) mg/kg 2 130 3.9 NE NE 0.0097 0.0095 0.08 0.08 0.01 0.32 0.028 0.011 0.01 0.01 0.01 0.0094 1.5 0.001
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.0097 0.0095 0.11 0.09 0.01 0.39 0.023 0.011 0.01 0.01 0.01 0.0094 2.68 0.01
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.0097 0.0095 0.48 0.07 0.01 0.38 0.19 0.011 0.01 0.01 0.01 0.0094 8.94 0.02
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 mg/kg NA 250 NE NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1221 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1232 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1242 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1248 mg/kg NA NE NE NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1254 mg/kg NA 66 0.71 NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1260 mg/kg NA 66 NE NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PCBs (calc) mg/kg 10 66 NE NE 0.65 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Metals
Aluminum mg/kg NA 3,500,000 480,000 28,299 NE 29,000 20,000 14,000 14,000 17,000 16,000 30,000 13,000 20,000 32,000 13,000 19,000 16,000 14,000
Arsenic mg/kg 20 88 2.9 7.61 132 1.5 0.88 1.3 1.7 3.3 2.3 1.4 0.71 1.6 0.9 0.66 1 2 1.4
Cadmium mg/kg 2 3,500 0.69 0.81 14 0.73 U 0.71U 0.63 U 0.60 U 0.79U 0.55 U 0.72U 0.80 U 0.76 U 0.78 U 0.76 U 0.70 U 0.59U 0.70 U
Chromium mg/kg 2,000 5,300,000 490,000 31.88 67 12 15 9.9 11 11 11 12 23 11 12 21 11 12 14
Copper mg/kg NA 140,000 280 28.4 217 28 16 22 25 13 22 26 9.7 30 20 10 20 23 9.8
Lead mg/kg 1,000 NE 3,000 13.1 118 9.3 7.2 63U 6.2 79U 7.8 7.8 8.0U 7.6 U 7.8U 7.6 U 7.0U 7.1 7.0 U
Mercury mg/kg 2 NE 2.1 0.04 5.5 0.36 U 0.36 U 0.32 U 030U 0.39U 0.28 U 036U 0.40 U 0.38 U 039U 0.38 U 0.35 U 030U 0.35U
Nickel mg/kg NA 70,000 130 24.54 980 11 7.5 7.9 8.3 7.7 9.9 8.3 5.9 9 6.7 4.5 6.1 10 5.9
Selenium mg/kg NA 18,000 5.2 0.29 0.3 73U 7.1U 63U 6.0 U 79U 55U 72U 8.0U 7.6 U 7.8U 7.6 U 7.0U 59U 7.0 U
Zinc mg/kg NA 1,100,000 6,000 80.91 360 72 38 82 68 47 76 61 31 72 41 28 53 73 38
Volatile Organic Compounds (VOCs)
Benzene mg/kg 0.03 2,400 0.027 NE 0.26 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene mg/kg 7 280,000 4.5 NE 5.45 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene mg/kg 6 350,000 5.9 NE 5.16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m,p-Xylene mg/kg 9 700,000 14 NE 10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
0-Xylene mg/kg 9 700,000 14 NE 10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane mg/kg 2 7,000 1.5 NE 29.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cis-1,2-Dichloroethene mg/kg NE 7,000 0.078 NE 30.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene mg/kg 0.05 21,000 0.0499 NE 9.92 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene mg/kg 0.03 800 0.0252 NE 12.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl Chloride mg/kg NE 88 0.0017 NE 6.46 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shwon in bold exceed one or more site soil screening levels.
U Chemical was not detected. The associated value represents the method reporting limit.
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Level
MTCA PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-
Method A MTCA Protection of Natural SE18-SB01- | SE18-SB02- | SE18-SB03- | SE18-SB04- | SE18-SB05- | SE18-SB05- | SE18-SB05- | SE18-SB05- | SE18-SB05- | SE18-SB05- | SE18-SB05- | SE18-SB05- | SE18-SB06- SE1-SB06- SE18-SB06-
Parameter Name Units Industrial Method C | Groundwater | Background | _ Wildlife 7.5 2.5 2.5 2.5 1.5 3.6 3.6D 6.1 8.7 11 13 15.6 1.2 2.5 6.0
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 023U 02U 02U 0.19U 02U 0.18J 0.187J 0.24U 03U 029U 024U 026 U 0.19U 0.24U 0.32 U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 183 22.4 35 15.2 90.2 29.1 22.8 5.01] 39]J 1.8] 1.0J 1.2] 74.4 113 14.6
Sulfate mg/kg NA NE 2,150 NE NE 101 94 54 4.6 2.7B 10.9 10.1 15 4.5 11.2 52 14 1.5JB 4.7 99.5
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 1.7 NE NL 0.00065 J 0.0053 U 0.0018 ] 0.0052 U 0.013 0.00076 J 0.00096 J 0.0012 ] 0.00111J 0.00098 J 0.00089 J 0.0012] 0.0074 0.0025] 0.0013J
Acenaphthene mg/kg NA 210,000 98 NE NL 0.00096 J 0.0053 U 0.015 0.0052 U 0.054 0.0066 U 0.007 U 0.0066 U 0.00055J 0.0082 U 0.0069 U 0.0072 U 0.051 0.015 0.009 U
Acenaphthylene mg/kg NA NE NE NE NL 0.00097J 0.0053 U 0.00044 J 0.0052 U 0.00054 J 0.0066 U 0.007 U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.0007 J 0.001J 0.009 U
Anthracene mg/kg NA NE 2,300 NE NL 0.0020 J 0.0053 U 0.037 0.0052 U 0.041 0.0066 U 0.007 U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.05 0.029 0.009 U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.012 0.00084 JB 0.24 0.00065 JB 0.17 0.00065 JB 0.00072 JB 0.00062 JB 0.00073 JB 0.00051 JB 0.00064 JB 0.00086 JB 0.52 0.16 0.00084 JB
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.02 0.0053 U 0.32 0.0052 U 0.2 0.0066 U 0.007 U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.77 0.23 0.009 U
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.11 0.00079J 0.42 0.0052 U 0.27 0.00068 J 0.00084 J 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.00068 J 1.1 0.32 0.009 U
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.24 0.0006 J 0.203 0.0052 U 0.16 0.0066 U 0.007U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.59 0.17 0.009 U
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.022 0.00043 J 0.16 0.0052 U 0.09 0.0066 U 0.007 U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.00036 J 0.36 0.12 0.009 U
Chrysene mg/kg NA NL NL NE NL 0.017 0.00039J) 0.27 0.0052 U 0.19 0.0066 U 0.007U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0006 J 0.68 0.21 0.009 U
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.024 0.0053 U 0.051 0.0052 U 0.031 0.0066 U 0.007 U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.14 0.034 0.009 U
Dibenzofuran mg/kg NA NE NE NE NL 0.00078 J 0.0053 U 0.0058 0.0052 U 0.024 0.0066 U 0.007U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.015 0.0058 J 0.009 U
Fluoranthene mg/kg NA 140,000 630 NE NL 0.018 0.0053 U 0.34 0.001117J 0.27 0.0066 U 0.007U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.81 0.25 0.009 U
Fluorene mg/kg NL 140,000 100 NE NL 0.00086 J 0.0053 U 0.0099 0.0052 U 0.015 0.0066 U 0.007 U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.025 0.009 0.009 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.14 0.00039J 0.25 0.0052 U 0.17 0.0066 U 0.007U 0.0066 U 0.0081 U 0.0082 U 0.0069 U 0.0072 U 0.63 0.18 0.009 U
Napthalene mg/kg 5 70 4.5 NE NL 0.00094 J 0.00053 J 0.0031] 0.0052 U 0.024 0.0013 ] 0.0018J 0.0022 ] 0.0022 JB 0.0018 JB 0.0019 JB 0.002 JB 0.013 0.0049 J 0.0022 JB
Phenanthrene mg/kg NA NE NE NE NL 0.0075 0.0053 U 0.15 0.0017J 0.24 0.0066 U 0.007 U 0.0066 U 0.0015J 0.0082 U 0.0069 U 0.0072 U 0.34 0.13 0.009 U
Pyrene mg/kg NA 110,000 650 NE NL 0.019 0.00065J 0.35 0.00087J 0.31 0.0066 U 0.007 U 0.00044 J 0.00055J 0.0082 U 0.0069 U 0.00086J 0.92 0.3 0.009 U
TTEC cPAH (calc) mg/kg 2 130 39 NE NE 0.05 0.001 0.44 0.07 0.28 0.00007 0.0002 0.00006 0.00007 0.00005 0.00006 0.0002 1.05 0.31 0.00008
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.03 0.0005 0.56 0.003 0.65 0.001 0.002 0.002 0.004 0.008 0.002 0.002 1.28 0.44 0.002
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.6 0.004 2.3 0.07 1.56 0.001 0.002 0.001 0.001 0.0005 0.0006 0.003 5.72 1.72 0.0008
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 6.2] 8.0J 13] 851] NA NA NA NA NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 21JB 33JB 60 J 29J)B NA NA NA NA NA NA NA NA NA NA NA
Notes:
B The sample result is less than five times the blank ontamination and cross-contamination is suspected.
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening lev
U Chemical was not detected. The associated value represents the method reporting limit.




Table 2.2.7-2

SE18 Investigation Area WPA Boring and Test Pit Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 2 of 4
Screening Levels Ecological WPA Analytical Results
Screening
Level
MTCA PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-
Method A MTCA Protection of Natural SE18-SB06- | SE18-SB06- | SE18-SB06- | SE18-SB07- | SE18-SB07- | SE18-SB07- | SE18-SB07- | SE18-SB08- | SE18-SB08- | SE18-SB08- | SE18-SB08- | SE18-SB08- | SE18-SB08- | SE18-SB08- | SE18-SB09-
Parameter Name Units Industrial Method C | Groundwater | Background | _ Wildlife 8.6 11.3 13.6 0.9 2.5 2.5D 5 1 3.4 6.1 8.8 10.5 13.7 16.3 1
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 0.33 U 0.27 U 0.23 U 02U 027U 028U 0.25U 02U 02U 027U 0.25U 0.24 U 0.19 U. 02U 0.19U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 3.8]J 221 1.5] 166 12.8 23.1 60.7 93 39.4 12.9 1917 13 44U 4.6 U 15.2
Sulfate mg/kg NA NE 2,150 NE NE 16 8 6.7 2.1JB 98.1J 43.81] 20.9 54.7 191 264 92.9 128 73.2 387 44.2
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 2 NE NL 0.0013 ) 0.0011J 0.00081 J 0.039 0.0012] 0.0011J 0.0058 J 0.0054 U 0.00066 J 0.007 U 0.0067 U 0.00058 J 0.00093 J 0.0052 U 0.00042 )
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0091 U 0.0073 U 0.0063 U 0.23 0.0075 U 0.0077 U 0.0071 U 0.00059 J 0.0055 U 0.007 U 0.0067 U 0.006 U 0.0037J 0.0052 U 0.00038J
Acenaphthylene mg/kg NA NE NE NE NL 0.0091 U 0.0073 U 0.00037J 0.0021J 0.0075 U 0.0077 U 0.0071 U 0.0054 U 0.0055 U 0.007 U 0.0067 U 0.006 U 0.0052 U 0.0052 U 0.0053 U
Anthracene mg/kg NA NE 2,300 NE NL 0.0091 U 0.00067 J 0.0063 U 0.16 0.0075 U 0.0077 U 0.0071 U 0.0054 U 0.0055 U 0.007 U 0.0067 U 0.006 U 0.0035] 0.0052 U 0.00038J
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.0014 JB 0.001 JB 0.001 JB 1.9 0.00079 JB 0.0014 JB 0.00057 JB 0.00038J 0.0015J 0.00059J 0.00047J 0.00045J 0.051 0.00041J 0.004 J
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0091 U 0.0073 U 0.0063 U 2.2 0.0075 U 0.0077 U 0.0071 U 0.0054 U 0.0016J 0.007 U 0.0067 U 0.006 U 0.063 0.0052 U 0.0045 ]
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.00098 J 0.0073 U 0.0063 U 3.4 0.0075 U 0.0016J 0.0071 U 0.0054 U 0.0027 ] 0.007 U 0.0067 U 0.006 U 0.13 0.0052 U 0.0072 ]
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.0012J 0.0073 U 0.0063 U 1.5 0.0075 U 0.00072J 0.0071 U 0.0054 U 0.0014J 0.007 U 0.0067 U 0.006 U 0.061 0.0052 U 0.0038 J
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.0091 U 0.0073 U 0.0063 U 1 0.0075 U 0.00052J 0.0071 U 0.0054 U 0.00077 J 0.007 U 0.0067 U 0.006 U 0.04 0.0052 U 0.0024 ]
Chrysene mg/kg NA NL NL NE NL 0.00067 J 0.0073 U 0.0063 U 2.5 0.00064 J 0.0012] 0.0071 U 0.0054 U 0.0021J 0.007 U 0.0067 U 0.006 U 0.12 0.0052 U 0.0061 J
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.0091 U 0.0073 U 0.0063 U 0.41 0.0075 U 0.0077 U 0.0071 U 0.0054 U 0.00028 J 0.007 U 0.0067 U 0.006 U 0.013 0.0052 U 0.00086 J
Dibenzofuran mg/kg NA NE NE NE NL 0.0091 U 0.00098 J 0.0063 U 0.086 0.0075 U 0.0077 U 0.0071 U 0.0054 U 0.0055 U 0.007 U 0.0067 U 0.006 U 0.0014J 0.0052 U 0.0053 U
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0091 U 0.0014J 0.0063 U 2.6 0.0075 U 0.0013J 0.0071 U 0.0054 U 0.0022 J 0.007 U 0.0067 U 0.006 U 0.11 0.0052 U 0.0068
Fluorene mg/kg NL 140,000 100 NE NL 0.0091 U 0.0073 U 0.0063 U 0.12 0.0075 U 0.0077 U 0.0071 U 0.0054 U 0.0055 U 0.007 U 0.0067 U 0.006 U 0.0019J 0.0052 U 0.0053 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.0091 U 0.0073 U 0.0063 U 1.7 0.0075 U 0.00066 J 0.0071 U 0.0054 U 0.0013J 0.007 U 0.0067 U 0.006 U 0.065 0.0052 U 0.0034 ]
Naphthalene mg/kg 5 70 4.5 NE NL 0.0023 JB 0.0018 JB 0.0017 JB 0.054 0.002 JB 0.0017 JB 0.0015JB 0.0006 J 0.00111J 0.00069 J 0.00093 J 0.001J 0.001517 0.00058 J 0.00083 J
Phenanthrene mg/kg NA NE NE NE NL 0.0091 U 0.0035J 0.0063 U 1.3 0.0075 U 0.001J 0.0071 U 0.0054 U 0.001J 0.007 U 0.0067 U 0.006 U 0.027 0.0052 U 0.0029 J
Pyrene mg/kg NA 110,000 650 NE NL 0.00117J 0.0013J 0.0063 U 2.8 0.00052J 0.0015J 0.00048 J 0.0054 U 0.002 J 0.007 U 0.0067 U 0.006 U 0.1 0.0052 U 0.0075
TTEC cPAH (calc) mg/kg 2 130 39 NE NE 0.001 0.0001 0.0001 3.07 0.00009 0.0004 0.00006 0.00004 0.002 0.00006 0.00005 0.00005 0.09 0.00004 0.006
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.00 0.0070 0.002 4.47 0.002 0.004 0.002 0.001 0.004 0.0007 0.0009 0.001 0.15 0.0006 0.01
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.01 0.002 0.001 17.4 0.002 0.008 0.001 0.0004 0.01 0.0006 0.0005 0.0005 0.64 0.0004 0.04
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
B The sample result is less than five times the blank ontamination and cross-contamination is suspected.
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screeing levels.
U Chemical was not detected. The associated value represents the method reporting limit.
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Screening
Level
MTCA PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-
Method A MTCA Protection of Natural SE18-SB09- | SE18-SB09- | SE18-SB09- | SE18-SB09- | SE18-SB10- | SE18-SB10- SB10- SE18-SB10- | SE18-SB10- | SE18-GW20- | SE18-GW20- | SE18-GW20- | SE18-GW20- | SE18-GW20-
Parameter Name Units Industrial Method C | Groundwater | Background | _ Wildlife 2.5 5.5 8.8 11.3 1 3.3 5.8 10.7 13.6 0.5 5 8.0 8.5 10.5
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 02U 0.15J) 022U 0.17 U 0.19U 0.21 U 0.28 U 021U 0.24 U 021U 021U 028U 0.26 U 0.22]
Fluoride mg/kg NA 210,000 147.6 14.11 NE 55.6 34.9 5.4 421 64.2 27.7 6.5 221 53U 109 84.2 83.3 54.7 38.3
Sulfate mg/kg NA NE 2,150 NE NE 66 129 40.6 88.1 94.5 143 443 89.2 184 29.3 60.8 89.5 47.6 56.4
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 2 NE NL 0.00055J 0.00083 J 0.006 U 0.00055 ) 0.0021) 0.00045 ) 0.0074 U 0.0057 U 0.00068 J 0.006 0.00098 J 0.0078 U 0.0009 J 0.00071J
Acenaphthene mg/kg NA 210,000 98 NE NL 0.0058 U 0.0075 U 0.006 U 0.0059 U 0.022 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.052 0.0058 U 0.0078 U 0.0074 U 0.0079 U
Acenaphthylene mg/kg NA NE NE NE NL 0.0058 U 0.0075 U 0.006 U 0.0059 U 0.00031J 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.00074 J 0.0058 U 0.0078 U 0.0074 U 0.0079 U
Anthracene mg/kg NA NE 2,300 NE NL 0.0058 U 0.0075 U 0.006 U 0.0059 U 0.025 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.055 0.0058 U 0.0078 U 0.00117J 0.0079 U
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.0013J 0.00054 ) 0.00092J 0.00049 J 0.23 0.00071J 0.00052J 0.00041J 0.00057J 0.71 0.0029 J 0.00092 JB 0.00066 JB 0.00087 JB
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.0016 ] 0.0075 U 0.006 U 0.0059 U 0.28 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.93 0.0047 ] 0.0078 U 0.0074 U 0.0079 U
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.0041] 0.0075 U 0.00086 J 0.00051J 0.45 0.00081 J 0.0074 U 0.0057 U 0.0065 U 1.5 0.0095 0.001J 0.0074 U 0.00068 J
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.0029J 0.0075 U 0.00066 J 0.0059 U 0.22 0.0055 U 0.0074 U 0.0057 U 0.0065 U 1 0.006 0.00095J 0.0074 U 0.0079 U
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.0011J 0.0075 U 0.006 U 0.0059 U 0.14 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.47 0.0028 J 0.0078 U 0.0074 U 0.0079 U
Chrysene mg/kg NA NL NL NE NL 0.0021] 0.0075 U 0.00048 JB 0.0059 U 0.37 0.00045 JB 0.0074 U 0.0057 U 0.0065 U 1 0.006 0.00061 J 0.0074 U 0.00054 J
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.00048 J 0.0075 U 0.006 U 0.0059 U 0.051 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.2 0.00084 J 0.0078 U 0.0074 U 0.0079 U
Dibenzofuran mg/kg NA NE NE NE NL 0.0058 U 0.0075 U 0.006 U 0.0059 U 0.0071 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.015 0.0058 U 0.0078 U 0.0074 U 0.0079 U
Fluoranthene mg/kg NA 140,000 630 NE NL 0.0016J 0.0075 U 0.006 U 0.0059 U 0.33 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.83 0.0041J 0.0078 U 0.0074 U 0.0079 U
Fluorene mg/kg NL 140,000 100 NE NL 0.0058 U 0.0075 U 0.006 U 0.0059 U 0.011 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.024 0.0058 U 0.0078 U 0.0074 U 0.0079 U
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.0029 ] 0.0075 U 0.00058 J 0.0059 U 0.24 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.98 0.006 0.0007 J 0.0074 U 0.0079 U
Naphthalene mg/kg 5 70 4.5 NE NL 0.00099 J 0.0075 U 0.00089 J 0.00094 J 0.0061 0.00071J 0.0074 U 0.00059 J 0.0012] 0.0093 0.0013J 0.00086 J 0.0016J 0.0012 ]
Phenanthrene mg/kg NA NE NE NE NL 0.00082 J 0.0075 U 0.006 U 0.0059 U 0.15 0.0055 U 0.0074 U 0.0057 U 0.0065 U 0.37 0.002 J 0.0078 U 0.00117J 0.0079 U
Pyrene mg/kg NA 110,000 650 NE NL 0.0016J 0.0075 U 0.00071J 0.0059 U 0.38 0.00072J 0.0074 U 0.0057 U 0.0065 U 1.1 0.0048 J 0.0007 J 0.00052J 0.00073 J
TTEC cPAH (calc) mg/kg 2 130 39 NE NE 0.002 0.00005 0.0002 0.0002 0.32 0.0002 0.00005 0.00004 0.00006 1.32 0.007 0.0003 0.0001 0.0002
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.003 0.008 0.0009 0.0009 0.54 0.0007 0.007 0.0006 0.001 1.34 0.007 0.0009 0.004 0.001
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.02 0.0005 0.004 0.001 24 0.003 0.0005 0.00041 0.0006 7.9 0.04 0.005 0.001 0.003
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
B The sample result is less than five times the blank ontamination and cross-contamination is suspected.
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening lev
U Chemical was not detected. The associated value represents the method reporting limit.




Table 2.2.7-2
SE18 Investigation Area WPA Boring and Test Pit Soil Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Page 4 of 4
Screening Levels Ecological WPA Analytical Results
Screening
Level
MTCA PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-(PAAOC-WPA-|PAAOC-WPA-|PAAOC-WPA-

Method A MTCA Protection of Natural SE18-GW20- | SE18-GW20- | S318-SB12- | SE18-SB12- | SE18-SB12- | SE18-SB12- | SE18-SB12- | SE18-SB12- | SE18-SB12- | SE18-SB12- | SE18-TP13- | SE18-TP14- SE18- SE18-
Parameter Name Units Industrial Method C | Groundwater | Background | _ Wildlife 13 16 1.0 3.5 6.0 8.0 11 13.5 16.2 20 1.0 1.0 WCOMP ECOMP
Aluminum Smelting
Cyanide, total mg/kg NA 2,200 1.9 NE 5 025U 0.27 U 023U 0.09J 021U 0.24 U 0.16] 027U 0.39 0.1J 0.20 U 0.22 U0.18J 022U 021U
Fluoride mg/kg NA 210,000 147.6 14.11 NE 8.6 63U 115 93 18.9 8 1.5] 6.0U 6.0 U 2.71] 117 106 1.5] 26.1
Sulfate mg/kg NA NE 2,150 NE NE 63.1 143 2.6JB 6.8 5.7 6.8 3B 18.9 104 351 8.1 1.9JB 4.5 14JB
Polynuclear Aromatic Hydrocarbons (PAHs)
2-Methylnaphthalene mg/kg NA 14,000 2 NE NL 0.00072 U 0.00111J 0.0053 ) 0.0015J 0.0019) 0.0011J 0.00076 J 0.00072J 0.00063 J 0.001J 0.0027] 0.053 0.41 0.023 ]
Acenaphthene mg/kg NA 210,000 98 NE NL 0.00072 U 0.0075 U 0.046 0.0061 U 0.0057 U 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.017 0.27 1.6 0.26
Acenaphthylene mg/kg NA NE NE NE NL 0.00072 U 0.0075 U 0.00048 J 0.0061 U 0.0057 U 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.0056 U 0.0021J 0.024 ] 0.0055J
Anthracene mg/kg NA NE 2,300 NE NL 0.00072 U 0.0075 U 0.042 0.0061 U 0.0057 U 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.00056 J 0.022 0.29 1.7 0.38
Benzo(a)anthracene mg/kg NA NL NL NE NL 0.00065 JB 0.00073 JB 045] 0.001 JB 0.0012 JB 0.0006 JB 0.00058 JB 0.00065 JB 0.00064 JB 0.00091 JB 0.28 2.8 4.1 6.4
Benzo(a)pyrene mg/kg 2 NL NL NE NL 0.00072 U 0.0075 U 0.66 0.0006 J 0.002J 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.38 3.7 4.8 9.1
Benzo(b)fluoranthene mg/kg NA NL NL NE NL 0.00072 U 0.00064 J 093] 0.0024 J 0.0073 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.66 5.7 5.8 13
Benzo(g,h,i)perylene mg/kg NA NE NE NE NL 0.00072 U 0.0075 U 0.52 0.0009 J 0.0047J 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.45 2.7 3 6.7
Benzo(k)fluoranthene mg/kg NA NL NL NE NL 0.00072 U 0.0075 U 0.31 0.0061 U 0.0019J 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.2 1.5 2.1 4.5
Chrysene mg/kg NA NL NL NE NL 0.00072 U 0.0075 U 0.58 0.0014J 0.0058 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0012] 0.41 4 4.7 8.4
Dibenzo(a,h)anthracene mg/kg NA NL NL NE NL 0.00072 U 0.0075 U 0.12 0.0061 U 0.00086 J 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.085 0.65 0.63 1.3
Dibenzofuran mg/kg NA NE NE NE NL 0.00072 U 0.0075 U 0.012 0.0061 U 0.0057 U 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.0058 0.073 0.91 0.072
Fluoranthene mg/kg NA 140,000 630 NE NL 0.00072 U 0.0075 U 0.571] 0.0061 U 0.00085 J 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0042 ] 0.35 4.9 8.7 8.5
Fluorene mg/kg NL 140,000 100 NE NL 0.00072 U 0.0075 U 0.02 0.0061 U 0.0057 U 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.0094 0.14 0.85 0.13
Indeno(1,2,3-cd)pyrene mg/kg NL NL NL NE NL 0.00072 U 0.0075 U 0.56 0.0012J 0.0049 ] 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.0069 U 0.42 3.1 34 6.9
Naphthalene mg/kg 5 70 4.5 NE NL 0.00091 J 0.0018J 0.0096 0.0014 J 0.0013J 0.0018 J 0.0015] 0.0013J 0.0012] 0.0014 ] 0.004J 0.1 1.1 0.022 JB
Phenanthrene mg/kg NA NE NE NE NL 0.00072 U 0.0075 U 0.27 0.00075J 0.001J 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.012 0.15 2 8.8 2.8
Pyrene mg/kg NA 110,000 650 NE NL 0.00072 U 0.0075 U 0.69J) 0.00095 J 0.001 J 0.0069 U 0.0068 U 0.0073 U 0.0069 U 0.00117J 0.46 5.1 9.2 11
TTEC cPAH (calc) mg/kg 2 130 39 NE NE 0.00007 0.00001 0.91 0.001 0.004 0.00006 0.00006 0.00007 0.00006 0.0001 0.55 5.2 6.5 124
Total LMW PAH (calc) mg/kg NA NE NE NE 100 0.0009 0.002 0.96 0.002 0.003 0.002 0.002 0.001 0.001 0.02 0.55 7.7 22.8 12.1
Total HMW PAH (calc) mg/kg NA NE NE NE 1.1 0.0007 0.001 4.8 0.008 0.02 0.0006 0.0006 0.0007 0.0006 0.003 3.4 29.3 37.7 67.3
Total Petroleum Hydrocarbons (TPHs)
Diesel Range Organics mg/kg 2,000 NE NA NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Residual Range Organics mg/kg 2,000 NE NE NE 2,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
B The sample result is less than five times the blank ontamination and cross-contamination is suspected.
J Estimated Concentration. TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
NA Not applicable or not analyzed. LMW PAH Low molecular weight PAH.
NE Not established in lookup tables. HMW PAH High molecular weight PAH.
NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process. Detected concentrations shown in bold exceed one or more site soil screening levels.
U Chemical was not detected. The associated value represents the method reporting limit.




Table 2.2.7-3

SE18 Investigation Area Rl and WPA Groundwater Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels Initial Rl Analytical Results WPA Analytical Results
PAAOC-WPA-
MTCA MTCA MTCA Natural GWAOC-RI- | GWAOCRI- | GWAOC-RI- | GWAOC-RI- | PAAOC-WPA- | PAAOC-WPA- SE18-SB04- PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA-

Parameter Name Units Method A | Method B Method C WA MCL Background | BAU-MW7-01 | BAU-MW7-02 | BAU-MW7-03 | BAU-MW7-04 | SE18-SB01-GW01|SE18-SB04-GW01 GW01D GW20-GW01 SB05-GW01 SB05-GW01D SB06-GW01

Smelting

Cyanide, Free mg/L NE 0.01 0.022 02 NA 0.0015U NA NA NA NA NA 0.002U 0.002U 0.002U 0.002U 0.002U

Fluoride mg/L NE 0.96 2.1 4 0.72 0.34 079 0.91 054 14.6 9.92 10.1 0.28 02U 02U 04

Sulfate mg/L NE NE NE 250 32 210 140 170 2207 1791 499 J 4914 527 29.3 283 105

P Hy (PAHS)

1 ug/L NL 1.5 15 NE NE 0.0062 U NA NA NA NA NA NA NA NA NA NA
ug/L NL 32 70 NE NE 0.0092 U NA NA NA 0.0048 J 0.17 0.16 0.0131 001771 0.018 0.076
ug/L NA 960 2,100 NE NE 0.00127 NA NA NA 0.0075 J 0.0036 X 0.0043 IX 0.00197 00026 J 0.0029 0.0038J

Acenaphthylene ug/L NA NE NE NE NE 0.0021 U NA NA NA 0.02U 0.0012 JX 0.02U 0.02 U 0.02 UJ 0.02 UJ 0.02 UJ

Anthracene ug/L NA 4,800 11,000 NE NE 0.0031 U NA NA NA 0017 002U 0.02U 002U 0.02U 002U 0.02U

Benzo(a)ant ug/L NL NL NL NE NE 0.0021 U NA NA NA 0.066 0.0033 JB 0.0051 JB 0.0035 JB 0.0026 JB 0.0021J8 0.0078 JB

Benzo(a)pyrene ug/L 0.1 0.023 0.88 NL NE 0.0031U NA NA NA 0.16 0.0012JB 0.0024 JB 002U 0.02U 002U 0.02U

Benzo(b)fluorantt ug/L NL NL NL NE NE 0.0082 U NA NA NA 0.78 0.0028 JB 0.006 JB 0.02U 0.02U 0.02U 0.02U

Benzo(g,h,iperylene ug/L NA NE NE NE NE 0.0031 U NA NA NA 0.74 0.001JB 0.0017JB 002U 0.00098 J 0.02UJ 000127

Benzo(K)fluorantt ug/L NL NL NL NE NE 0.0092 U NA NA NA 0.17 0.0011J8 0.0018 JB 0.02U 0.02U 0.02U 0.02U

Chrysene ug/L NL NL NL NE NE 0.0062 U NA NA NA 0.17 0.0011JB 0.0017JB 002U 0.00098 J 0.00093 J 0.02U

Dibenzo(a,hanth ug/L NL NL NL NE NE 0.0021 U NA NA NA 0.087 0.02U 0.02U 0.02U 0.02U 0.02U 0.02U

Di ug/L NL NL NE NE NE NA NA NA NA 0.0049 J 002U 0.0013J 0.00137 000127 0.00127 0.0026J

luorantt ug/L NL 640 1,400 NE NE 0.0021 U NA NA NA 0.11 0.0045 JB 0.0047 JB 0.02U 0.02U 0.02U 0.0036 J

Fluorene ug/L NL 640 1,400 NE NE 0.0031U NA NA NA 0.0099 J 0.0033 0.0032J 0.00157 000127 0.00137 00036 J

Indeno(1,2,3-cd)pyrene ug/L NL NL NL NE NE 0.0072 U NA NA NA 0.58 0.02U 0.0013 JB 0.02U 0.02U 0.02U 0.00098 J
ug/L 160 160 350 NE NE 0013U NA NA NA 0.0037J 0.0037 B 0.01JB 0.0197 0.0088 J 0.0088 J 0.0197

Pi ug/L NL NL NE NE NE 0.0061 B NA NA NA 0.033 0.0029 JB 0.003 JB 0.0032J 0.004 1 0.0036 0.0181

Pyrene gL NL 480 1,100 NE NE 0.0041 U NA NA NA 0.13 0.041JB 0.046 JB 0.0015J 0.0016J 0.0015J 0.0043

TTEC cPAH (calc) ug/L 0.1 0.2 0.2 NE NE 0.002 NA NA NA 0.33 0.002 0.004 0.0004 0.0003 0.0002 0.0009

Polychlorinated Biphynels

Arochlor 1016 ug/L NA L1 25 NE NE 0.021 U NA NA NA NA NA NA NA NA NA NA

Arochlor 1221 ug/L NA NE NE NE NE 0.031 U NA NA NA NA NA NA NA NA NA NA

Arochlor 1232 ug/L NA NE NE NE NE 0.028 U NA NA NA NA NA NA NA NA NA NA

Arochlor 1242 ug/L NA NE NE NE NE 0.029U NA NA NA NA NA NA NA NA NA NA

Arochlor 1248 ug/L NA NE NE NE NE 0.021U NA NA NA NA NA NA NA NA NA NA

Arochlor 1254 ug/L NA 0.044 044 NE NE 002U NA NA NA NA NA NA NA NA NA NA

Arochlor 1260 ug/L NA 0.044 0.44 NE NE 0.027U NA NA NA NA NA NA NA NA NA NA

Arochlor 1268 gL NA NA NE NE NE 0.032U NA NA NA NA NA NA NA NA NA NA

“Total PCBs (calc) ug/L 0.1 0.044 0.44 0.5 NE 0.025 NA NA NA NA NA NA NA NA NA NA

Metals

Aluminum mg/L NE 16 35 NE 114 0.53 NA NA NA NA NA NA NA NA NA NA

Arsenic mg/L 0.005 0.000058 0.00058 0.01 0.0069 0.0011 0.0012 0.0019 0.00086 J NA NA NA NA NA NA NA

Cadmium mg/L 0.005 0.008 0018 0.05 NE 0.000028 U NA NA NA NA NA NA NA NA NA NA

Chromium mg/L 0.05 24 53 0.1 0.03 0.00078 B NA NA NA NA NA NA NA NA NA NA

Copper mg/L NE 0.64 1.4 13 NE 0.0011J NA NA NA NA NA NA NA NA NA NA

Tron mg/L NA 11 25 0.3 13 19 10 15 14 NA NA NA NA NA NA NA

Lead mg/L 0.015 NE NE 0.015 0.00046 0.00029 J NA NA NA NA NA NA NA NA NA NA

Mercury mg/L 0.002 NE NE 0.002, NE 0.000041 U NA NA NA NA NA NA NA NA NA NA

Nickel mg/L NA 0.000096 0.001 0.1 0.065 0.0004 U NA NA NA NA NA NA NA NA NA NA

Selenium mg/L NA 0.08 0.180 0.05 NE 0.00054 B NA NA NA NA NA NA NA NA NA NA

Zinc mg/L NA 4.8 11 NE NE 0.014 NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (TPHs)

Diesel Range Organics mg/L 0.5 NE | NE NE NE NA NA [ NA | NA | 0.120J | 0.130J [ 0.160J | NA [ NA NA NA

Residual Range Organics mg/L 0.5 NE | NE NE NE NA NA | NA | NA | 0.180 J | 0.069 JB. | 0.089 JB | NA | NA NA NA

Notes:

B The sample result is less than five times the blank contamination and cross-contamination s suspected.

J Estimated concentration.

McL Maximum Contaminant Level.

NA Not applicable or not analyzed.

B Analyte detected in associated method blank at a level that i significant relative to the sample result.

NE Not established.

NL Not listed or not shown for this chemical but detected concentration is accounted for by the summation process.

TTEC Total Toxicity Equivalent Concentration.

U Chemical was not detected. The associated value represents the method reporting limit.

X Chromatogram indicated the presence of non-target components. Matrix interference may have resulted in a slight high bias.

Detected concentrations shown in bold exceed one or more site groundwater screening levels.




Soil and water analytical results that exceed Plant Area AOC soil and water screening levels are
compiled and presented on Figure 2.2.7-1 (SE18 Investigation Area Sampling Location and
Exceedance Summary). For soil analytical results indicate that fluoride and PAH as calculated total
HMW are the only two COPCs detected in soil at concentrations that exceed soil screening levels
in the 12 borings completed for the WPA phase. Sulfate was not detected in soil in any of the borings

at concentrations that exceed the protection of groundwater screening level.

Fluoride was detected in two soil borings at concentrations of 183 mg/kg in SE18-SBO01 at 7.5 ft
bgs, and at 166 mg/kg in SE18-SB07 at 0.9 ft bgs. These concentrations do not represent a significant
source of soil contamination to shallow groundwater. PAH as calculated total HMW was detected
in 12 out of 54 samples at concentrations that ranged from 1.56 to 17.4 mg/kg at depths of 0.5 to
2.5 ft bgs, but not in deeper depths sampled. These concentrations also do not represent a significant
source of soil contamination to shallow groundwater. No other COPCs were detected at

concentrations that exceed soil screening levels.

Additional borings completed for the SWMU 14 initial RI investigation, and COPC exceedance of
soil screening levels are shown on Figure 2.2.7-1. Of the eight SWMU 14 soil borings completed,
only fluoride was detected at a concentration of 580 mg/kg in boring SWMU14-SB08 that exceeds
the protection of groundwater screening level at 3 ft bgs but not at the deeper depth sample. No
other COPCs were detected in the SWMU 14 borings at concentrations that exceed soil screening

levels.

Results of two surface soil samples and two stockpile soil samples indicate that only PAHs as TTEC
and calculated total HMW were detected at concentrations that exceed protection of groundwater
and/or ecological wildlife soil screening levels. These surface soil sample detected concentrations

does not represent a significant source of contamination to shallow groundwater.

For water, analytical results indicate that fluoride, sulfate, and PAH as TTEC exceed water screening
levels in three out of five water samples. Fluoride was detected at a concentration of 14.6 mg/L in a
grab groundwater sample from WPA boring SE18-SB01 (segment C5). Fluoride was detected at
concentrations of 9.92 and 10.1 mg/L in grab groundwater sample/duplicate from WPA boring
SE18-SB04 (segment B5). Based on interpretation of the sitewide fluoride plume in shallow
groundwater (Groundwater AOC, Volume 4, Section 2), the concentration of fluoride in this area
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would be approximately half of the concentrations detected in the two grab groundwater samples.
This data was the basis for step-out investigation in the upgradient area, in the vicinity of SWMU 14.
PAH as TTEC was detected at a low concentration of 0.33 pug/L in the grab groundwater sample
from SE18-SBO1, but there is not a corresponding detection of PAHs exceeding protection of
groundwater screening levels in soil samples from this boring. Sulfate was detected at a
concentration of 499 mg/L in the grab water sample from SE18-SB04, and at 527 mg/L in the well
SE18-GW20 sample, both of which exceed the WA MCL. There is not a corresponding detection
of sulfate exceeding the protection of groundwater screening level in soil samples from SE18-SB04
or SE18-GW20. It is likely that the detection of sulfate in SE18-GW20 and possible SE18-SB04 are
associated with water treatment facility and piping, and wet/dry scrubbers, the two most likely
sources of sulfate onsite.

As a part of review of historic aerial photographs and identification of equipment activity and
storage in the vicinity of SWMU 14, surface water runoff and ponding were also identified. The
area to the north and west of SWMU 14 was inspected to better understand sources of water and
flow pathways that were apparent in the aerial photographs. Soil berms and culverts that direct and
control surface runoff were mapped. Some surface runoff originates from Highway 14 to the north
and is directed by culverts beneath the natural gas pipeline ridge at the north edge of the plant area
fence line (Figure 2.2.7-1). Surface runoff pools inside a series of berms north of SWMU 14 and
then flows to the west directed by culverts beneath the berm. Water again pools to the west of
SWMU 14, flows through culverts to a lower area south of the backup clarifier, then through a last
culvert south of the clarifier and discharges into Courtyard Segment C4. Soil analytical results for
SE18-TP14 at the culvert discharge south of the backup clarifier did not indicate concentrations of
fluoride or sulfate that exceed soil screening levels. This surface runoff pathway does, however,
represent contribution of water by infiltration to shallow groundwater.

An additional review was conducted of the water and wastewater lines that are present beneath
Courtyard Segments B4, B5, C4, and C5 that could represent sources for fluoride and sulfate
contamination to shallow groundwater. Analytical results for initial RI and WPA sediment samples
collected from the lines beneath these four courtyard segments are summarized on Table 2.2.7-4
and water sample analytical results are summarized on Table 2.2.7-5. Analytical results that exceed
Plant Area AOC soil and water screening levels are compiled and presented on Figure 2.2.7-3
(Waste and Wastewater Lines Sediment and Water Sampling Locations and Exceedance Summary).
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Table 2.2.7-4

PAAOC SE18 Investigation Area Courtyard Segment C5 Pre-Rl and WPA Sediment Results Summary
Columbia Gorge Aluminum Smelter Site, Goldendale, Washington

Screening Levels Ecological Pre-Rl Analytical Results WPA Analytical Results
Screening
Levels Stormwater Collection System Sediment Scrubber Effluent System Sediment
PAAOC-WPA- | PAAOC-WPA- | PAAOC-WPA-
Protection of | Natural cB2L1 CB3L11 CB4L11 CB5L11 MH3L2-SD01 | MH4L2-SDO1 | MH5L2-SD01
Parameter Name Units | Method C | Groundwater | Background| Wildlife (S C4) C5 | (S C5) C5 | (S C4) C5 | (S C5)
Smelting
Cyanide, total mg/kg 2,200 1.9 NE 5 0.1 0.05U 0.071 0.05U 0.157 0.1J 0.127
Fluoride mg/kg 210,000 147.6 14.11 NE 3,900 2,700 3,500 3,700 2,210 1,840 622
Sulfate mg/kg NE 2,150 NE NE NA NA NA NA 195 593 48.4
Polynuclear Aromatic Hydrocarbons (PAHs)
1 mg/kg NL NL NA NL 27U 20U 23U 19U NA NA NA
2 mg/kg NL NL NE NL 27U 20U 23U 19U 0.66 0.16 0.38
htt mg/kg NL NL NE NL 27U 20U 23U 19U 5.7 1.9 4
mg/kg NE NE NE NL 27U 20U 23U 19U 0.27 0.14 0.28
Anthracene mg/kg NE NL NE NL 27U 20U 23U 24 21 3.5 8.7
Benzo(a)anthracene mg/kg NL NL NE NL 96 86 130 60 110 20 39
Benzo(a)pyrene mg/kg NL NL NE NL 91 82 220 76 94 21 40
Benzo(b)fluoranthene mg/kg NL NL NE NL 260 230 630 120 190 43 79
Benzo(g,h,i)perylene mg/kg NE NE NE NL 79 87 210 62 62 20 35
Benzo(k mg/kg NL NL NE NL 110 100 270 99 55 13 23
Chrysene mg/kg NL NL NE NL 290 250 500 94 160 31 59
Dibenzo(a,h)anthracene mg/kg NL NL NE NL 27U 26 57 19U 17 4.4 7.6
Dit mg/kg NE NE NE NL NA NA NA NA 2.1 0.49 1.3
Fluoranthene mg/kg NL NL NE NL 310 180 130 180 200 44 88
Fluorene mg/kg NL NL NE NL 27U 20U 23U 19U 52 1.2 29
Indeno(1,2,3-cd)pyrene mg/kg NL NL NE NL 64 73 170 51 79 23 42
Naphthalene mg/kg NL NL NE NL 27U 20U 23U 19U 1 0.2 0.49
Phenanthrene mg/kg NE NE NE NL 66 54 33 100 74 15 34
Pyrene % NL NL NE NL 220 150 99 140 200 41 84
TTEC cPAH (calc) mg/kg 130 39 NE NE 146.9 282.9 350.7 109.9 140.7 31.7 59.7
Total LMW PAH (calc) mg/kg NE NE NE 100 376 234 163 280 300.2 65.9 138.5
Total HMW PAH (calc) mg/kg NE NE NE 1.1 1,210 1,184 2,286 702 967 2164 408.6
Polychlorinated (PCBs;
Aroclor 1016 mg/kg NL NE NE NL 0.10U 0.077U 0.087 U 0.070 U 0.069 U 0.061 U 0.053 Ui
Aroclor 1221 mg/kg NE NE NE NL 0.10U 0.077 U 0.087 U 0.070 U 0.14U 0.13U 0.1 U
Aroclor 1232 mg/kg NE NE NE NL 0.10U 0.077U 0.087 U 0.070 U 0.069 U 0.061 U 0.053 Ui
Aroclor 1242 mg/kg NE NE NE NL 0.10U 0.077 U 0.087 U 0.070 U 0.21 PD 0.061 U 0.053 Ui
Aroclor 1248 mg/kg NE NE NE NL 0.10U 0.077U 0.087 U 0.070 U 0.069 U 0.061 U 0.061 Ui
Aroclor 1254 mg/kg NL NL NE NL 0.10U 0.21 0.17 0.070 U 05D 0.19 0.26 D
Aroclor 1260 mg/kg NL NE NE NL 0.10U 0.077U 0.087 U 0.070 U 1.9 Ui 0.51 Ui 0.55 Ui
Aroclor 1262 mg/kg NL NE NE NL NA NA NA NA NA NA NA
Aroclor 1268 mg/kg NL NE NE NL NA NA NA NA NA NA NA
Total PCBs (calc) mg/kg 66 NE NE 0.65 0.1 0.21 0.17 0.07 0.71 0.19 0.26
Metals
Aluminum mg/kg 3,500,000 480,000 28,299 NE 33,000 36,000 45,000 35,000 36,100 43,400 46,900
Arsenic mg/kg 88 29 7.61 132 45 68 50 40 29.8 153 30.7
Cadmium mg/kg 3,500 0.69 0.81 14 16 11 6.7 9.3 6.08 4 4.42
Chromium mg/kg 5,300,000 490,000 31.88 67 65 170 95 85 141 97.1 168
Copper mg/kg 140,000 280 28.4 217 NA NA NA NA 126 70.8 402
Lead mg/kg NE 3,000 13.1 118 140 110 230 44 65.6 349 36.9
Mercury mg/kg NE 2.1 0.04 5.5 0.50U 038U 0.44U 035U 0.054 0.079 0.019
Nickel mg/kg 70,000 130 24.54 980 NA NA NA NA 193 126 198
Selenium mg/kg 18,000 52 0.29 0.3 20U 15U 17U 14U 2.3 1.1 1.6
Zinc mg/kg 1,100,000 6,000 80.91 360 NA NA NA NA 1,130 766 997
Total Petroleum Hydrocarbons (TPHs)
Dicsel Range Organics | mghkg | NE | NA [ N | 2000 ] 7,900 | 17,000 | 13000 | 6,200 [ s200m ] 950 H [ 1ioon
Residual Range Organics | mgkg | NE | NA__ | NE__| 2000 | 2,000 [ 3,700 [ 1400 [ 670 | 19000z | 3500z | 5400z
Notes:
i Method Reporting Limit is elevated due to a matrix interference. TTEC Total Toxicity C ion for PAHs.
J Estimated concentration. LMW PAH Low molecular weight PAH.
NA Not applicable or not analyzed. HMW PAH High molecular weight PAH.
NE Not established in lookup tables. Detected concentrations shown in bold exceed one or more site soil screening levels.
NL Not listed or not shown for this chemical but detected concentration is accounted for in the summation process.
u Chemical was not detected. The associated value represents the method reporting limit.
H The sample holding time is immediately after sample collection. The sample was analyzed as possible after recipt by laboratory.
z The chromatographic fingerprint does not resemble a petroleum hydrocarbon.




Table 2.2.7-5

Detected concentrations shown in bold exceed one or more site groundwater screening levels.

PAAOC SE18 Investigation Area Courtyard S C5Gr d Coll tem Water Results Summary
C Gorge A Site,
Screening Levels Initial RI Analytical Results WPA Analytical Results
PAAOC-WPA- PAAOC-WPA- PAAOC-WPA- PAAOC-WPA-
Natural SWMU32-GW- | SWMU32-GW- | GWC-MH2L2- | GWC-MH2L2- | GWC-MHIL5- | GWC-MH1L5-
Parameter Name Units Method C WA MCL Background GWC-1L5 GWC-2L2 GW02 GW03 GW02 GW03
Smelting

Cyanide, Free mg/L 0.021 0.02 ND 0.0093 0.009 0.005 U 0.002 U 0.005 U 0.002 U
Fluoride, Total mg/L 2.1 4 0.72 0.1U 0.669 0.84 1.07 1.3 1.08
Sulfate mg/L NE 250 32 37 36 33 32 25 32
Polynuclear Aromatic Hydrocarbons (PAHs)
1 ug/L NL NE NE 0.0762 U 0.0762 U 0.1U NA 0.1U NA
2 ug/L NL NE NE 0.0762 U 0.0762 U 0.1U 0.021 U 0.1U 0.0019J

ug/L NL NE NE 0.654 0.0381 U 0.1U 0.0089 J 0.1U 0.024
Acenaphthylene ug/L NE NE NE 0.0381 U 0.0381 U 0.1U 0.0077 U 0.1U 0.015J

i ug/L NL NE NE 0.767 0.0381 U 0.1U 0.021J 0.1U 0.065

Benzo(a)antk ug/L NL NE NE 5.8 0.327 0.83 0.2 0.1 0.65
Benzo(a)pyrene ug/L NL 0.2 NE 8.83 0.516 0.92 0.24 0.16 0.7
Benzo(b! ug/L NL NE NE 14.4 0.873 1.8 0.52 0.38 1.5
Benzo(g.h.i)perylene ug/L NE NE NE 5.64 0.397 0.87 0.28 0.27 0.73
Benzo(k ug/L NL NE NE 4.72 0.318 0.47 0.16 0.11 0.45
Chrysene ug/L NL NE NE 8.75 0.498 1.4 0.35 0.2 1
Dibenzo(a,h)antt ug/L NL NE NE 1.71 0.1 0.15 0.06 0.038 0.16
Dil ug/L NE NE NE 0.156 0.0381 U NA 0.0031J NA 0.0076 J

ug/L NL NE NE 9.36 0.493 1.1 0.37 0.16 1.1
Fluorene ug/L NL NE NE 0.303 0.0381 U 0.1U 0.006 J 0.1U 0.015J
Indeno(1.2,3-cd)pyrene ug/L NL NE NE 6.47 0.436 0.88 0.29 0.25 0.78

ug/L NL NE NE 0.113 0.0762 U 0.1U 0.037 0.1U 0.054
Phenanthrene ug/L NE NE NE 3.27 0.157 0.4 0.088 0.1U 0.25
Pyrene ug/L NL NE NE 8.49 0.463 1 0.36 0.15 1.2
TTEC cPAH (calc) ug/L 0.2 NE NE 12.23 0.73 6.7 0.37 0.25 1.06
Polychlorinated Biphenyls (PCBs)
Aroclor 1016 ug/L NL NE ND 0.0377 U 0.0377U 0.05U 0.005 U 0.019 U 0.005 U
Aroclor 1221 ug/L NE NE ND 0.0377 U 0.0377U 0.05U 0.01U 0.019 U 0.01U
Aroclor 1232 ug/L NE NE ND 0.0377 U 0.0377U 0.05U 0.005 U 0.019 U 0.005 U
Aroclor 1242 ug/L NE NE ND 0.0377 U 0.0377U 0.05U 0.005 U 0.019 U 0.005 U
Aroclor 1248 ug/L NE NE ND 0.0377 U 0.0377U 0.05U 0.005 U 0.019 U 0.005 U
Aroclor 1254 ug/L NL NE ND 0.0377 U 0.0377U 0.05U 0.005 U 0.019 U 0.005 U
Aroclor 1260 EE/L NL NE ND 0.0377 U 0.0377 U 0.05 U 0.005 U 0.019 U 0.005 U
Total PCBs (calc) ug/L 0.44 0.5 ND 0.0377 0.0377 0.05 0.005 0.019 0.005
Metals
Aluminum mg/L 35 NE 1.14 1.5 0.393 0.1U 0.0895 5.30 0.0
Arsenic mg/L 0.00058 0.01 0.0069 0.00185 0.00109 0.0033 U 0.00147 0.0099 0.00135
Cadmium mg/L 0.018 0.05 NE 0.0000002 U 0.0000002 U 0.0044 U 0.000028 0.0044 U 0.00002
Chromium mg/L 53 0.1 0.03 0.00206 0.00103 0.011 U 0.0008 0.011 U 0.00053
Copper mg/L 1.4 13 NE 0.00573 0.0028 0.011 U 0.0014 0.011 U 0.00022
Lead mg/L NE 0.015 0.00046 0.00349 0.0021 0.0011 U 0.00023 0.0073 0.000061
Mercury mg/L NE 0.002 NE 0.00008 U 0.00008 U 0.0005 U 0.0002 U 0.0005 U 0.0002 U
Nickel mg/L 0.00096 0.1 0.065 0.00391 0.00149 0.022 U 0.0003 0.022 U 0.00008 J
Selenium mg/L 0.18 0.05 NE 0.001 U 0.001 U 0.0056 U 0.0007J 0.0056 U 0.0006 J
Zinc mg/L 11 NE NE 0.428 0.041 0.028 U 0.0042 0.15 0.0031
Volatile Organic Compounds (VOCs)
Benzene ug/L 70 5 NE NA NA 02U NA 02U NA
Toluene ug/L 1,400 1,000 NE NA NA 1U NA 1U NA
Ethylbenzene ug/L 1,800 700 NE NA NA 02U NA 02U NA
m,p-Xylene ug/L 3,500 10,000 NE NA NA 04U NA 04U NA
o-Xylene ug/L 3,500 10,000 NE NA NA 02U NA 02U NA
1,1,1-Trichloroethane ug/L 35,000 200 NE NA NA 02U NA 02U NA
Cis-1,2-Dichloroethene ug/L 35 70 NE NA NA 02U NA 02U NA
Tetrachloroethene ug/L 105 5 NE NA NA 02U NA 02U NA
Trichloroethene ug/L 8.8 5 NE NA NA 02U NA 02U NA
Vinyl Chloride ug/L 0.29 2 NE NA NA 02U NA 02U NA

Total Petroleum Hydrocarbons (TPHs)

Gasoline Range Organics mg/L NE NE NE 0.1U 0.1U 0.1U NA 0.11U NA
Diesel Range Organics mg/L NE NE NE 0.19U 0.19U 0.25U 0.015J 0.27U 0.016 J
Residual Range Organics mg/L NE NE NE 0.381U 0.381 U 04U 0.036 J 0.43 U 0.045 ]
Notes:
J Estimated concentration.
MCL Maximum Contaminant Level.
NA Not applicalbe or not analyzed.
ND Not detected.
NE Not established.
NL Not listed or not shown for this chemical but detected is for by the process.
TTEC Total Toxicity Equivalent Concentration for carcinogenic PAHs.
U Chemical was not detected. The associated value represents the method reporting limit.
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The lines beneath segments C4 and C5 are shown on Cross-Section A-A’ in Figure 2.2.7-4 and
include the Groundwater Collection Line 1 (C4) and 2 (C5), Scrubber Effluent Line 2, and
Stormwater Line 11. As can be seen in the cross-section, the inverts of the lines are above the local
water levels of approximately 472 ft elevation. Concentrations of fluoride detected in sediment and
water that exceed soil and water screening levels are shown on the cross-section. Fluoride
concentrations range from 1,040 to 3,900 mg/kg and were detected in stormwater catch basins and
scrubber effluent manholes. Most of the stormwater catch basins were cleaned in 2011. There is no
evidence through video survey or other observations of leakage in any of the three system lines in
segments C4 and C5. There is also no evidence of breaches in the Scrubber Effluent line, and no
corresponding detection of other COPCs in shallow groundwater that exceed the MTCA Method C
or WA MCL water screening levels. While there is no evidence of leakage and the catch basins were
cleaned, it is possibly the stormwater line could be a historic source of contamination to the

subsurface.

The most likely source of sulfate onsite is the wastewater treatment system, including the Tertiary
Treatment Plant and associated piping, and two dry/wet scrubbers present in Courtyard Segments
D2 and B4. The dry/wet scrubbers work in series and remove fluoride from air pollution control
wastewater (the dry portion of the system) followed by removal of sulfur dioxide (the wet portion
of the system) from the wastewater. Sulfur dioxide oxidizes to become sulfate. A review of plant
drawings A14840 and A14900 (Appendix G-3) indicate that water flow from the north dry/wet
scrubber in segment D2 is to the south along Passage No. 1, then east along Courtyard B to the south
dry/wet scrubber in segment B4, then continues east to Passage No. 4. Water flow from Passage
No. 4 is to the north along Passage No. 4, then west along segment C4, and finally north to the 90 ft
back up clarifier near the Tertiary Treatment System. Where the lines from the south dry/wet
scrubber turn west in segment C4 is approximately 120 ft west of boring SB-SE18. According to
the notes on drawing A14900, the lines flowing to the backup clarifier may have contained up to
30,000 mg/L sulfate. Leakage in the dry/wet scrubber lines could release high concentrations of
sulfate to the subsurface adjacent to SB-SE18, SE18-SB01, and SE18-GW20, and upgradient from
SE18-SB04.
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2.2.7.3 Conclusions and Recommendations

The SB-SE18 Investigation Area was designated based on an elevated concentration of sulfate
detected in one sample at the total depth of this boring. In addition, this area also is within a sitewide
fluoride plume in shallow groundwater. Therefore, the objective for this investigation area was to
identify potential sources of fluoride and sulfate soil contamination to shallow groundwater. The

following are conclusions based on results of the SB-SE18 investigation:

e Sulfate was detected in initial Rl boring SB-SE18 at 9 ft bgs at 2,200 mg/kg exceeding
the protection of groundwater screening level.

e Asoil source of sulfate contamination to shallow groundwater was not identified. Sulfate
was not detected in WPA soil samples at concentrations that exceed the protection of
groundwater screening level and was not detected in a grab groundwater sample adjacent
to initial RI boring SB-SE18. Sulfate exceedance may likely be related to the previous
dry/wet scrubbers and associated piping in passage no. 4.

e A soil source of fluoride contamination to shallow groundwater was not identified.
Fluoride was detected in two grab groundwater samples SE18-SB01-GWO01 at 14.6 mg/L
and SE18-SB04-GWO01 and SE18-SB04-GWO01D at 9.92 mg/L and 10.1 mg/L,
respectively, that are approximately twice the expected concentration for this area of the
fluoride plume in shallow groundwater and was the basis for additional step-out
investigation. Fluoride was not detected in SWMU 14 soil samples or in WPA soil
samples at concentrations that would serve as a significant soil source of contamination
to shallow groundwater.

e Groundwater Collection, Scrubber Effluent, and Stormwater Collection lines present
beneath Courtyard Segments C4 and C5 are not likely sources of fluoride or sulfate
contamination to shallow groundwater. The three system lines are well above the local
measured water table, no evidence exists for breaches or leakage from the lines, and there
are no corresponding elevated concentrations in groundwater of other COPCs that are
present in the lines at concentrations that exceed soil or water screening levels.

e Surface runoff originating most likely from Highway 14 to the north is not a likely source
of fluoride or sulfate contamination to shallow groundwater but may be a water
contribution to shallow groundwater. Samples of surface soil in the pathway of the
surface runoff did not detect concentrations of fluoride or sulfate at concentrations that
exceed soil screening levels.

e Concentrations of fluoride and sulfate detected in WPA groundwater samples do not
appear to result from soil sources of contamination in the SE18 Investigation Area. More
likely, they result from potential leakage from piping associated with the wastewater
treatment system. For fluoride the most likely source is the Tertiary Treatment Plant and
associated piping in the Crucible Cleaning Room Investigation Area (Section 2.2.1). For

FINAL DRAFT REMEDIAL INVESTIGATION REPORT
VOLUME 3: RECTIFIER YARD AND PLANT AREA — AREA OF CONCERN RESULTS AND SUMMARY PAGE 2-95
COLUMBIA GORGE ALUMINUM SMELTER SITE, GOLDENDALE, WASHINGTON



sulfate the most likely source is the return lines running from the south dry/wet scrubber
in segment B4 north along Passage No. 4 that passes within 120 ft of SB-SE18,
SE18-SB01 and SE18-GW20, and upgradient from SE18-SB04 and connects north to
the 90 ft back up clarifier near the Tertiary Treatment System.

The SB-SE18 Investigation Area is recommended for further evaluation in the FS for fluoride,
sulfate, and PAH contamination in two deeper samples but does not appear to be a soil source of
contamination to shallow groundwater for fluoride or sulfate. Soil contamination in the Courtyard
Segments, and resulting conclusions and recommendations, are addressed in the following
Courtyard Segment Soil Contamination (Section 2.3.4). Soil stockpiles to the west and east of
SWMU 14 are recommended for further evaluation in the FS for PAH contamination that exceed
protection of groundwater and ecological wildlife soil screening levels. The Scrubber Effluent line

system is discussed further in Section 2.5.4 and includes conclusions and recommendations.

2.2.8 Vertical Extent of Contaminated Soil in Courtyard Segments

Vertical extent of soil contamination in Courtyard Segments was designated as an Investigation
Area based on Ecology review of the Draft Rl Report (Tetra Tech et al. 2019a). The Draft Rl Report
presented results of investigations in the courtyards to evaluate several plant opera