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1. Introduction

This Remedial Investigation (RI) has been prepared by AECOM Technical Services, Inc. (AECOM) on
behalf of Ashland Inc. (Ashland) for the Tank 75 Site located on a portion of the property at 4625 River
Road, Tonawanda, New York (Site) (Figure 1-1).

The Site is being managed under a Consent Order within the New York State Department of
Environmental Conservation (NYSDEC) State Superfund Program (Site No. 915008B, Index No. R9-
20190829-112), dated May 4, 2022.

These RI activities were performed in accordance with the Site Characterization/Remedial Investigation
Work Plan (SC/RIWP) dated October 11, 2023, and approved by the NYSDEC on October 31, 2023. This
report presents data and information gathered between April 16, 2024, and November 13, 2024.

1.1 RI Objectives
The RI objectives listed in the SC/RIWP include:

e  Confirm the exact property boundaries for the Site.

o Evaluate the presence of contaminants (i.e., volatile organic compounds (VOCs), semi-volatile
organic compounds (SVOCs), polychlorinated biphenyls [PCBs], pesticides, metals, and the
emerging contaminants 1,4-dioxane, and per- and polyfluoroalkyl substances [PFAS]) both within
and around Tank 75.

e Evaluate the nature and extent of petroleum impacts observed in historical soil borings completed in
the vicinity of Tank 75.

o Evaluate the possible presence of residual radioactive contamination in the surface and subsurface
soils, sludges, and sediments using radiation surveys in the form of gamma walkover surveys (GWS)
and soil cuttings/samples and Tank 75 sludge/sediment core screening.

o Evaluate the horizontal and vertical extent of contamination, including transport mechanisms.

¢ Evaluate actual and potential exposures related to contaminants on- and off-Site with a Qualitative
Exposure Assessment.

o Assess potential or actual threats to public health and the environment, including potential or
complete exposure pathways for human health and fish and wildlife resources per NYSDEC Division
of Environmental Remediation (DER)-10.

e Assess the source(s) of contamination and determine if this source(s) has impacted soils outside the
structure.

e  Collect additional data to support the design and implementation of remedial actions.

RI field and reporting activities were conducted in general accordance with the SC/RIWP, the Quality
Assurance Project Plan (QAPP), and the following regulatory documents and standards:

e NYSDEC Division of Water Technical & Operational Guidance Series 1.1.1 Ambient Water Quality
Standards and Guidance Values and Groundwater Effluent Limitations (TOGS 1.1.1) (NYSDEC,
1998, 1999, 2000, 2004, 2023).

e NYSDEC Sampling, Analysis, and Assessment of Per- and polyfluoroalkyl Substances (PFAS) Under
NYSDEC'’s Part 375 Remedial Programs (NYSDEC, 2023).

e NYSDEC 6 New York Codes, Rules and Regulations (NYCRR) 703.5(f) Surface Water and
Groundwater Quality Standards and Groundwater Effluent Limitations (NYSDEC, 2004).

Prepared for: Ashland Inc. AECOM
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e NYSDEC, 6 NYCRR 375-6.8 Soil Cleanup Objectives (NYSDEC, 2006).

e NYSDEC DER-10, Technical Guidance for Site Investigation and Remediation (NYSDEC, 2010).
e NYSDEC DER-31, Green and Sustainable Remediation (NYSDEC, 2011).

o United States Environmental Protection Agency (USEPA) Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (USEPA, 1988).

1.2 RI Structure

This Rl is structured in accordance with DER-10 guidance. This report contains nine sections. Section 1
provides an introduction and overview of the project objectives and report organization. Section 2
presents the Site description, background, and summarizes previous investigation information. Section 3
outlines the scope of work and details the RI activities. Section 4 includes a description of the local and
regional geology and hydrogeology. Section 5 identifies standards, criteria, and guidance values (SCGs)
for the Site, and discusses the nature and extent of the contamination at the Site. Section 6 presents a
conceptual model and discusses contaminant fate and transport. The Qualitative Human Health Exposure
Assessment (HHEA) and the Fish and Wildlife Resources Impact Analysis (FWRIA) are included in
Section 7. Section 8 includes a summary of the findings and recommendations offered for consideration
by NYSDEC. Section 9 contains a list of references cited. Tables, Figures, and Appendices immediately
follow the text.

Prepared for: Ashland Inc. AECOM
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2. Site Background
2.1 Site Description

The Tank 75 Site comprises approximately 2.2 acres situated in the western portion of an approximate
20-acre parcel owned by Ashland (Figure 2-1). However, it currently sits within the perimeter fence of the
United Refining terminal facility (Figure 2-2). Tank 75 was constructed during World War Il as an in-
ground petroleum storage structure for the storage of fuel oil. The structure was constructed with a
reinforced steel mesh, gunite lining approximately 3 to 4 inches thick. At the ground surface, Tank 75
measures approximately 200 feet wide by 300 feet long with sides that slope inward to a flat bottom
approximately 28 feet below surrounding grade (Figure 2-2). Tank 75 was formerly equipped with two
pumps, one for unloading oil and the second for removing accumulated precipitation. Steam coils
(disconnected) are located on the bottom of the structure that were used to heat the fuel oil during cold
weather. In addition to fuel oil, off-specification asphalt, other tank bottoms, and refinery sludge are
believed to have been placed in Tank 75 for re-refining. It is possible that small amounts of soil and
process piping has been deposited in the Tank. The Site and surrounding areas are zoned for mixed
industrial use.

2.1.1 Adjacent Properties

The Tank 75 Site currently sits within the perimeter fence of the approximately 118-acre former Ashland
Refinery/Terminal (now owned and operated by United Refining as a petroleum terminal). Ashland’s
refinery/terminal operations at one time included up to approximately 160 petroleum above-ground
storage tanks (ASTs) with capacities up to 4,200,000 gallons. The Tank 75 Site is surrounded on the
immediate north, west, and south by former AST clusters owned by United Refining. These former ASTs
are in various stages of demolition and removal with some ASTs already removed or closed-in-place
(Figure 2-1).

The surrounding area is predominantly industrial. Adjacent properties include several sites managed
under the Formerly Utilized Sites Remedial Action Program (FUSRAP) including Ashland 1, Seaway
Industrial Landfill Areas C and D (to the north and east), Ashland 2, and Rattle Snake Creek (to the
northeast). The Site is also bounded by Tonawanda Terminals Company (to the north-northwest), and
United Refining petroleum terminal (to the west and south) (Figure 2-2).

2.2 Site History

From 1933 to 1950, the property was owned and operated by Frontier Oil Refining Corporation (Frontier
Oil). In 1950, Ashland acquired the refinery, including Tank 75, through its acquisition of Frontier Oil. Tank
75 was placed into operation in early 1940’s and was taken out of service in 1980. The refinery itself
discontinued production in July 1982; however, the facility was then operated as a petroleum terminal and
active petroleum tanks remain in service. In 1992, the United Refining Company acquired the terminal
facility from Ashland; however, Ashland retained the Tank 75 property. Dismantling of former refinery
processes and disused petroleum storage tanks has been occurring for decades and continues,
sporadically, today.

From 1980 to 1985, the only activity involving Tank 75 was to pump out accumulated precipitation in the
structure using one of the two pumps discussed above. The rainwater, or supernatant water, was pumped
to the refinery’s oily water sewer system. The sewer system discharges to the Tonawanda publicly owned
treatment works (POTW). In 1985, approximately 120,000 barrels (bbl.) (approximately 5 million gallons
[gal]) of No. 6 fuel oil were recovered from Tank 75 and sent by barge to a reprocessor in Louisiana.
During the summers of 1992 and 1993, approximately 34,000 bbl. (1.4 million gal) of top oily layer was
recovered from Tank 75 and transported by tanker trucks to Ashland’s Catlettsburg, Kentucky refining
complex for reprocessing. Accumulated rainfall has occasionally been pumped to the facility’s oil water
separator to manage water levels.

Prepared for: Ashland Inc. AECOM
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Tank 75 is listed on the New York State Registry of Inactive Hazardous Waste Disposal Sites as Site #
915008B, Class 3 (does not represent a significant threat to the environment or to health). Since Tank 75
was taken out of service in 1980, wastes were not placed in the structure after the effective date of
relevant Resource Conservation and Recovery Act (RCRA) regulations. Based on historical documents
beginning with a Hazardous Waste Disposal Questionnaire dated August 27, 1984 (Ashland, 1984), listed
hazardous wastes may have been placed into Tank 75. Potential listed hazardous wastes may include
refinery wastes K049 (slop oil emulsion solids from the petroleum refining industry), KO50 (heat
exchanger bundle cleaning sludge from the petroleum refining industry), and K052 (tank bottoms (leaded)
from the petroleum refining industry). Contents also meet the criteria for the ignitability characteristic
(D001) with a flash point less than 140°F. Contaminants associated with these refinery wastes include
petroleum related VOCs, SVOCs, and metals.

2.3 Previous Investigation Work

Environmental investigations at Tank 75 have been conducted since its termination of service in 1980.
These investigations have included groundwater monitoring well installation and sampling and structure
content characterization of the tank contents (sludge, supernatant water, and top oily layer). A summary of
these investigations is presented below. Historical sampling locations are shown in Figure 2-3. Historical
boring logs and a summary of the results from groundwater sampling data (1997, 1998, 2005 and 2018 in
tabular format from their respective reports) can be found in the NYSDEC-approved SC/RIWP.

2.3.1 1986 to 1987 Groundwater Monitoring Well Installation

From September 16 through September 18, 1986, Earth Dimensions, Inc. (EDI) installed six groundwater
monitoring wells at the Site. Wells MW2S-86 and MW2D-86 were installed on the northwest side of the
structure and are currently known as MW-02S and MW-02D. MW3-86, currently known as MW-03, was
installed on the southwest side of the structure. MW-1/MW5-86, currently known as MW-5, was installed
in the southeast portion of the Ashland property (located outside of the Tank 75 property boundary) to
serve as the upgradient well. MW4S-86 and MW4D-86 were installed on the northeast portion of the
structure and are currently known as MW-04S and MW-04D, respectively.

The boring logs for 2-86 and 3-86 located on the northwest and southwest sides of Tank 75, respectively,
both indicate evidence of petroleum impacts in shallow fill. The boring log for 2-86 indicates black oily
liquid was observed in fill from 0 to 0.5 feet below ground surface (bgs). The boring log for 3-86 indicates
black oily liquid was observed in fill from 0 to 3.0 feet bgs. It is not known if the observed petroleum
impacts were a result of the contents of Tank 75 or of historical general oil refinery operations.

EDI installed three additional monitoring wells in March 1987. These wells, 2-87 (MW2), 3-87 (MW3), and
4-87 (MW4), were all located in the northern portion of the Ashland refinery property at distances ranging
from 2,000 to 2,700 feet northwest of Tank 75.

2.3.2 1993 to 1998 Annual Groundwater Monitoring

Annual groundwater sampling events were conducted from 1993 to 1998. For each sampling event,
groundwater samples were collected from monitoring wells MW-02S, MW-02D, MW-03, MW-04S, MW-
04D, and MW-5 and analyzed for VOCs using United States Environmental Protection Agency (USEPA)
Method 8240 or 8260, SVOCs using USEPA Method 8270, and metals using USEPA Method 6020
inductively coupled plasma (ICP) gas chromatography/mass spectrometry (GC/MS).

The 1993 annual sampling event was conducted on September 14 and 15, 1993. Results indicated that
lead in one well was the only metal to exceed its groundwater standard. No VOCs or SVOCs were
detected.

The 1994 annual sampling event was conducted on September 30, 1994. The analytical results indicated
that iron was the only metal to exceed its groundwater standard. Phenol was also detected in one well
above its groundwater standard; however, the well was resampled on January 24, 1995, and the result for
phenol was below the method detection limit (MDL). No other VOCs or SVOCs were detected.
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1995/1996

The 1995 sampling event was conducted on August 23, 1995. Only iron exceeded its groundwater
standard in several of the Site wells. No VOCs or SVOCs were detected.

The 1996 sampling event was conducted on August 27, 1996. Only cadmium exceeded its groundwater
standard in one well. No VOCs or SVOCs were detected.

1997/1998

The 1997 annual groundwater sampling event was conducted on August 19, 1997. Methylene chloride
was the only VOC detected in one well (MW-02D) above its groundwater standard. Methylene chloride is
a common laboratory cleaning chemical, and its detection is believed to be related to cross-
contamination. Three metals, cadmium, lead, and manganese exceeded their groundwater standards in
at least one well. As for SVOCs, sulfolane was detected in one well, MW-04S, just above the MDL. There
is no groundwater standard for sulfolane. Sulfolane, an extraction solvent used in the refining process,
was never used at the Buffalo, New York refinery. MW-04S was resampled and sulfolane was not
detected. The initial detection was most likely caused by cross-contamination introduced in the Ashland
laboratory where the analyses were performed. No other SVOCs were detected.

The 1998 annual groundwater sampling event was conducted on July 17, 1998. No VOCs or metals were
detected above their respective groundwater standards. Only one SVOC, sulfolane, was detected in MW-
04S. The source of sulfolane is most likely an artifact from the Ashland laboratory (see discussion above
for the 1997 groundwater sampling results).

2.3.3 2005 Groundwater Monitoring Well Installation and Sampling
Event

Monitoring wells installed in 1986 are primarily screened in the deeper portion of the perched aquifer to
intersect the elevation of the bottom of the structure. To determine if a floating layer of free product was
present, URS Corporation (URS) installed four shallow groundwater monitoring wells in September 2005:
MWO05-01, MW05-02, MW05-03, and MWO05-04. Boring logs for three of these wells, MW05-01, MW05-
03, and MWO05-04, indicate observations of petroleum impacted soil at depths ranging from surface to 8
feet bgs. The boring log for MW05-01 indicates a slight gasoline odor observed in soil from 4 to 6 feet
bgs. It is not known if the observed petroleum impacts are a result of the contents of Tank 75 or of
historical general oil refinery operations.

On September 13, 2005, groundwater samples were collected from existing monitoring wells MW-02S,
MW-02D, MW-03, MW-04S, MW-04D, and newly installed wells MW05-01, MW05-02, and MW05-04.
Two wells were not sampled: MWO05-03, because it was dry and MW-5, because this background well is
located in the southeastern portion of the Ashland property, not in proximity to Tank 75. The groundwater
samples were analyzed for VOCs (USEPA Method 8260B), SVOCs (USEPA Method 8270C), and Target
Analyte List (TAL) Metals (USEPA Method 6010B/7470A).

Two VOCs were detected — carbon disulfide at MW05-01, MWO05-02, and MW05-04 and cis-1,2-
dichloroethene (cis-1,2-DCE) at MWO05-02. These analytes were not detected above their respective
groundwater quality standards.

Two SVOCs, phenol and pentachlorophenol, were detected in MW-02D and MW-04S respectively. Both
exceeded their groundwater standard. Pentachlorophenol has not been detected in groundwater during
previous sampling events. Phenol was detected in one well in 1994; however, the well was resampled,
and the result was below the MDL. Neither of these SVOCs are associated with refining operations. Thus,
there appears to be no connection between these two SVOC detections and the contents of Tank 75.

Five metals were detected above their respective groundwater standards in at least one monitoring well:
cadmium, iron, manganese, sodium, and nickel.
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2.3.4 2018 Groundwater Sampling

The 2018 groundwater sampling event was conducted from January 29 to February 2, 2018. Metals
detected above their groundwater standards included iron, magnesium, manganese, and sodium, which
are all naturally occurring groundwater constituents. These metal concentrations detected in the Site wells
have not changed significantly since the 2005 sampling event.

VOCs were detected at very low levels (generally around 1 microgram per liter (ug/L) or less) in only
three Site wells (MW-04S, MW05-02, and MWO05-04). Detected VOCs were three chlorinated solvents
(1,1-dichloroethane [1,1-DCA], cis-1,2-DCE, and vinyl chloride), benzene, and acetone. Of these, only
benzene, detected in well MW05-04, could be associated with typical refinery sludge wastes. Only vinyl
chloride, detected in well MW05-02, was detected at a concentration above its groundwater standard.

The 2018 groundwater sampling analytical results generally confirm historical data and indicate that
petroleum refining wastes contained in Tank 75 are not impacting surrounding groundwater quality. A
letter report presenting the 2018 groundwater sampling results was submitted to the NYSDEC in March
2018 (AECOM, 2018).

2.3.5 Tank 75 Contents Characterization

The contents of Tank 75 had previously been sampled for laboratory analysis to determine if the contents
can be reprocessed and to evaluate disposal options. Past investigations have determined that the
contents consisted of four discernable layers: pumpable sludge, non-pumpable sludge, a top oily layer
(no longer present), and a water layer. This section summarizes the previous Tank 75 content
characterization activities.

Sludge Characterization

On November 10, 1989, a sample of material from Tank 75 was submitted to the Ashland Environmental
Support Group and Kemron Laboratories for characterization. The following metals were detected
following total metals analysis: arsenic, chromium, and lead. For Extraction Procedure (EP) Toxicity, only
barium was detected. The material passed the paint filter test, and the flashpoint exceeded 230°F.

In 1990, a physical sampling program was undertaken to determine the inventory and physical
characteristics of the materials in the structure. The sampling program identified four specific layers. From
ground surface to the bottom of the structure, the four layers consisted of:

e Atop oily layer from 10 to 30 inches in thickness (estimated as 550,000 gallons).
e Awater layer varying from 9 to 18 feet in thickness (estimated as 4,289,000 gallons).

e A pumpable sludge layer from 1 to 5 feet thick (estimated as 500,000+ gallons) consisting of water,
oil, and solids.

¢ Abottom layer of non-pumpable sludge ranging in thickness from 2 to 3 feet (estimated as 4,000
cubic yards).

On March 2, 1990, two samples were collected from Tank 75: top oil and hard bottom sludge. The
samples were submitted to Buffalo Testing Laboratories Inc. for analysis. Results indicated that for the top
oil, the flash point exceeded 294°F and contained 18.8% water distillates. For the hard bottom sludge, the
flash point exceeded 212°F, and for EP Toxicity analysis, only lead was detected. The result for lead of 1.5
ppm was below the EP toxicity criteria of 5.0 milligrams per liter (mg/L).

On June 18, 1998, two sludge samples were collected and analyzed for Toxicity Characteristic Leaching
Procedure (TCLP) VOCs (USEPA Method 8260A), TCLP SVOCs (USEPA Method 8270), TCLP metals,
total metals, pH, ignitability, reactive cyanide, and reactive sulfide.

An additional sample of sludge was collected for further characterization purposes on October 1, 1999.
The sample was analyzed for VOCs and metals to determine if the sludge met the definition of a
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hazardous waste. Benzene was the only VOC that exceeded the land disposal restriction (LDR)
standards for K049, K050, and K052.

Weavertown Environmental Group conducted bench scale separation and solidification testing on
samples of sludge collected on May 26, 2005. Results indicated that filter pressing was not a viable
option and was not recommended for achieving sludge volume reduction. Centrifuging and solidification
were both found to be viable technologies, although with limitations due to cost. These results were
discussed in a draft Remedial Work Plan that was never submitted or acted upon. Four samples of
treated sludge collected on May 26, 2005, from the bench scale testing were analyzed for TCLP VOCs
(USEPA Method 8260B), TCLP SVOCs (USEPA Method 8270C), TCLP pesticides and PCBs (USEPA
Method 8081A/8082), TCLP metals, and general chemistry. The results of the analyses were used to
determine if the treated sludge, a K-listed RCRA waste, met LDRs, thereby allowing disposal in a
hazardous waste landfill in place of incineration, a more costly disposal method. None of the standards
for K049, K050, or K052 were exceeded.

To determine the appropriate method of disposal for the centrifuged solidified sludge, a sample was
submitted for laboratory analysis on September 6, 2005. Analyses included TCLP VOCs and VOCs
(USEPA Method 8260B), TCLP SVOCS and SVOCs, (USEPA Method 8270C), TCLP metals and metals
(USEPA Method 6010B), and general chemistry. Matrix interference prevented the laboratory from
reaching quantification limits less that LDR treatment standards for many SVOCs; as such, a sample was
submitted to Meta Environmental, Inc. (Meta) on January 13, 2006, for further analysis. To achieve the
required quantification limits, the sample was analyzed as a non-aqueous phase liquid (NAPL) by
modified USEPA Method 8270 with selective ion monitoring. Five SVOCs from the centrifuged solidified
sludge sample exceeded LDR universal treatment standards (UTSs).

Top Oily Layer Characterization

On October 1, 1992, a sample of top oil was submitted to the Ashland Environmental Support Group to
determine if the material could be reprocessed in one of the Ashland refineries. The sample was analyzed
for VOCs (USEPA Methods 8240 Mod and TCLP Extract), SVOCs (USEPA Methods 8270 and TCLP
Extract), wax and asphalt fractions, high temperature Sim-D, and basic sediment and water analyses.
Results indicated that this material could be reprocessed. Therefore, during the summers of 1992 and
1993, approximately 34,000 bbl. (1,428,000 gallons) of this top oily layer was removed and transported by
tanker trucks to Ashland’s Catlettsburg, Kentucky refining complex for reprocessing.

The top oily layer is no longer present in Tank 75 as a result of the 1992 and 1993 removal activities.
Supernatant Water Characterization

In March 1990, wastewater type testing was conducted on a sample of the supernatant water pumped
from the structure for laboratory analysis. The results resembled a weak domestic sewage, and the
supernatant water contents were acceptable for processing at the Tonawanda POTW. No past issues had
been identified by the POTW.

During 2000, Ashland worked with United Refining to pump out nearly all of the water from Tank 75 to
allow various companies to observe the structure and collect samples to prepare closure proposals.
Ashland had previously thought that the material piled in the southeast corner of the structure was
asphaltic in nature. Upon closer inspection and analysis, the southeast corner consisted of a mixture of
dirt and heavy molecular weight petroleum sludge material. Since this material could not effectively be
recycled, approximately 523 tons of the material was removed and transported to the Waste Management
facility in Model City, New York, for treatment and disposal.

2.4 Consent Order

On May 4, 2022, NYSDEC and Ashland entered into an Order on Consent and Administrative Settlement
(Index No. R9-20190829-112) for the Ashland Tank 75 Site (DEC Site No. 915008B). This SC/RI has
been completed to provide additional investigation activities to evaluate the possible presence and
current state of contaminants within, around, and beneath Tank 75. Investigation activities included
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gamma radiation surveys and collection of soil, groundwater, surface water, and sediment samples
analyzed for VOCs, SVOCs, PCBs, pesticides, and metals across the Site. Soil vapor screening is not
relevant for the Site as there are no occupied buildings within the property boundary or close to the Site.
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3. Remedial Investigation Activities

The RI field investigation was performed between April 16 and November 13, 2024. Investigation
activities were supervised and documented by qualified AECOM personnel. Copies of the investigation
field notes are provided in Appendix A. Photographs of the RI field activities are provided in Appendix B.
Sampling locations are shown on Figure 3-1.

3.1 Scope of Work

The scope of work of the SC/RI consisted of the following:

e Performance of a Site clearing activities.

¢  Completion of a preliminary Site survey to identify and stake Site boundaries.

e  Completion of a gamma walkover survey of planned investigation areas.

¢ Redevelopment of and collection of groundwater samples from nine (9) existing monitoring wells.
¢ Performance of hydraulic conductivity testing on four (4) existing monitoring wells.

e  Completion of a bathymetric survey of Tank 75.

e  Collection of three (3) surface water samples and 15 sediment samples using a vibracore sampler
from Tank 75.

e  Clearance of underground utilities surrounding Tank 75.

¢  Advancement of nine (9) soil borings (SB-01 through SB-05 and SB-07 through SB-10) by direct
push technology (DPT) methods surrounding Tank 75 for the collection of three (3) subsurface soil
samples per boring.

e Advancement of eight (8) hand augered borings (HA-01 through HA-08) surrounding Tank 75 for the
collection of two (2) soil samples per boring.

o Completion of a final Site survey to accurately record the 2024 sampling locations.
e Management and disposal of investigation derived waste (IDW).

e Preparation of a Remedial Investigation report.

3.1.1 Deviations from Scope of Work

The scope of work outlined above, consistent with the SC/RIWP, was followed, except for the following
deviations:

e  Following submittal of Tank 75 sediment samples to Eurofins Laboratories, Inc. in Buffalo, New York
(Eurofins), the lab informed AECOM that, due to the tar-like nature of the samples and the potential
for damage to laboratory equipment, the sediment samples could not be analyzed for TCLP
methods. Eurofins also stated that none of their other facilities could perform this analysis. AECOM
also inquired with Pace Analytical Services and were told they wouldn’t be able to analyze the oily
sediment samples via the TCLP analyses either. Therefore, no oily sediment samples were analyzed
via TCLP methods.

e Angled soil boring SB-06 located south of the Tank was unable to be advanced due to difficult drilling
conditions, the presence of a berm and limited clearance within the Site boundary.

3.2 Site Clearing

Before other field activities commenced, between April 16 and 17, 2024, Site clearing activities were
conducted by Ontario Specialty Contracting with oversight by AECOM field staff. A Link-Belt 210 X4
excavator with a brush flail mower attachment was utilized to clear and grub the vegetation within the
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fenced perimeter of Tank 75. Hand clearing and grubbing with motorized hand tools was conducted in
hard-to-reach places.

On June 27, 2024, additional Site clearing activities were conducted by Matrix Environmental
Technologies Inc. (Matrix) with oversight by AECOM field staff to remove the overgrowth in the Site
investigation areas. A Kubota L45 tractor with a brush hog attachment was utilized to clear and grub the
vegetation along the perimeter of Tank 75. Hand clearing and grubbing with motorized hand tools was
conducted in hard-to-reach places.

3.3 Site Surveys (AECOM)

On April 22, 2024, a survey of the Site boundaries, existing monitoring wells and Site reference points
was completed to confirm the spatial relationship between the Site and surrounding parcels. The Site
survey was completed by an AECOM NYS-licensed professional land surveyor. Site boundary corners in
the vicinity of Tank 75 were marked with railroad spikes. The horizontal positions were tied into the North
American Datum 1983 (NAD83) New York State Plane West. The vertical positions were tied to the North
American Vertical Datum 1988 (NAVD88). Measuring points were recorded to a vertical accuracy of 0.01
feet.

Following all the field sampling activities, the locations and elevations of the 2024 investigation points (soil
borings, hand auger locations, and monitoring wells) were surveyed on September 11, 2024, by an
AECOM NYS-licensed professional land surveyor. Ground surface elevations were measured to an
accuracy of 0.01 feet. Updated survey data were used to develop report figures and are summarized in
Table 3-1.

3.4 Gamma Walkover Survey

On April 22, 2024, a radiological screening survey in the form of a gamma walkover survey (GWS) was
completed within the Site boundary and around the perimeter of Tank 75 in areas where intrusive
investigation activities were to take place. The GWS was completed by an AECOM certified health
physicist (CHP). An Environmental Radiation Specialist of the NYSDEC visited the Site on April 22, 2024,
to oversee the GWS.

The radiological screening results were used mainly to ensure worker safety while conducting intrusive
activities, and to identify and segregate TENORM containing materials from the IDW for waste
management purposes. TENORM containing materials are not a target of these RI activities.

A GWS is a screening technique useful for identifying locations worthy of additional study and for
identifying locations that likely contain little or no radioactive contamination from gamma radiation emitting
radionuclides. For the Tank 75 Site, there is no prior knowledge of historical radiological release directly
on the Site; however, there have been documented wastes containing uranium ore tailings deposited at
the adjacent Seaway Landfill and Ashland 1 sites immediately to the north and east of Tank 75. Due to
this proximity of the Site to these properties with known radiological contaminants, the surface soils
around Tank 75 were scanned to rule out radiological impacts.

The GWS process involved slowly scanning the soil with radiation detection equipment at a height of
approximately 15 centimeters (6 inches) above the ground surface and at a speed of not greater than 0.5
meters per second (m/s). Equipment employed during the GWS included a Ludlum Model 44-9 detector
with a Ludlum Model 12 instrument, a Ludlum Model 19 detector with an internal Nal instrument, and a
Ludlum Model 44-10 detector with a Ludlum Model 3000 instrument. All instruments were obtained from
and calibrated by Environmental Restoration Group, Inc. (ERG) of Albuquerque, NM, prior to equipment
delivery to AECOM’s Buffalo, New York office. Each instrument was checked with radioactive check
sources to verify proper instrument response. Equipment calibration logs and logs indicating daily
performance and response checks for each instrument used can be found in Appendix C. For mapping
purposes, the gamma detector was directly interfacing with a global positioning system (GPS) unit with a
data logger that automatically recorded the location and the gamma reading on a prescribed frequency
(i.e., logging rate of once per second while the surveyor walks at 0.5 m/s). Soils were scanned along a
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series of adjacent lanes to obtain full coverage of the land area around Tank 75 (within the limits of safe
access).

To determine the mean background and standard deviation of the background data set, a “background”
GWS was conducted in an area that is known to contain native soil, to have previously been remediated,
or likely to contain non-radioactive fill materials. Two background GWS were performed in the same
manner as the Tank 75 perimeter GWS, at a grassy area proximate the corner of River Road and the exit
ramp of Interstate 190 North, and at a grassy area northwest of the Site within the United Refining
Company property (4545 River Road, Tonawanda, New York).

The results of the GWS were evaluated prior to additional drilling, groundwater, soil, and sediment
handling activities and the results of the survey determined if additional sampling precautions were
needed. Should gamma walkover measurements exceed the established action levels, the radiation
surveyor investigated if naturally occurring radioactive materials (NORM), or technologically enhanced
NORM (TENORM) materials (e.g., slag or porcelain) were visually present. Should the detector response
then exceed the United States Army Corps of Engineers (USACE) correlation gross count rate of 16,000
counts per minute (cpm), the impacted area would be flagged, work would temporarily stop, and the
Ashland Project Manager would be notified. The Ashland Project Manager would then notify the NYSDEC
Project Manager and NYSDEC Radioactive Materials Management Section as soon as possible to
communicate the discovery of potential FUSRAP materials.

Several readings in excess of 16,000 cpm were detected in an area in the southwest portion of the Tank
75 Site, particularly along the southern perimeter fence of the Site. The highest GWS reading was 17,800
cpm. A figure with the gamma count rate is provided in Appendix C and shows readings exceeding
16,000 cpm as red dots. Based on elevated readings, one-minute static readings were completed at three
locations (blue dots on the figure). The highest of these one-minute readings was 18,400 cpm. The
elevated areas were marked with orange flagging. All of the GWS and one-minute static readings
exceeding 16,000 cpm were located in an area where slag-like material is visible on the ground surface.
The attached photos in Appendix C show examples of the slag-like material, which was visible over
much of the southern border of Tank 75. Due to the presence of the slag-like material, it was the opinion
of the CHP that the elevated readings were likely due to TENORM material rather than related to
FUSRAP material. There was no additional action planned regarding this material. As part of the RI, there
are soil sampling locations near these areas (HA-05, SB-06 and SB-07). Additional radiological screening
was conducted during the soil sampling program, investigation activities were adjusted to avoid any
location with an elevated reading, and all cuttings and soil samples were screened for radiological
materials (as discussed further below). This information was conveyed to the NYSDEC in an email on
April 22, 2024.

3.5 Groundwater Sample Collection

3.5.1 Groundwater Elevation Survey

Between April 25 and April 26, 2024, AECOM collected a synoptic round of water level readings from nine
(9) monitoring wells surrounding the tank. Each well was gauged using an electronic Solinist 122 oil-water
interface probe to determine the depth to water and the possible presence of any light non-aqueous
phase liquids (LNAPL). The oil water interface probe was then lowered to the bottom of each well to
measure depth to bottom and evaluate for the presence of any dense non-aqueous phase liquids
(DNAPL). Levels were recorded on an appropriate log to the nearest 0.01 feet. The oil-water interface
probe was field decontaminated between monitoring locations. No LNAPL or DNAPL was identified at
monitoring well locations.

Additional water level readings were obtained from each of the nine (9) on-Site wells on July 11 and
September 20, 2024.
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3.5.2 Well Development

Prior to groundwater sampling, between April 25 and April 26, 2024, any dedicated tubing or equipment in
the nine (9) existing monitoring wells were removed and the wells were redeveloped to clear any
accumulated sediments and improve hydraulic connection between the formation and the well screen.
Each monitoring well was developed using a foot valve and surge block attached to disposable high-
density polyethylene (HDPE) tubing operated by a Waterra Hydrolift pump. New dedicated HDPE tubing
was installed at each well during well development. Water quality measurements of temperature, pH,
oxidation-reduction potential (ORP), specific conductivity, dissolved oxygen (DO), turbidity, color and odor
were measured utilizing a Horiba U-52 flow-through cell, periodically during the well development
process. Equipment calibration documentation can be found in Appendix D.

On April 25, 2024, four (4) monitoring wells were developed (MW05-01, MW05-02, MW05-03, and MWO05-
04). On April 26, 2024, five (5) monitoring wells were developed (MW-02D, MW-02S, MW-03, MW-04D,
and MW-04S). Details of each well development are provided in the well development logs located in
Appendix D. Following completion of the well development, the wells were allowed to stabilize for at least
72 hours, prior to sampling.

3.5.3 Groundwater Sampling

On April 29, 2024, five (5) monitoring wells were sampled (MW-02S, MW-03, MW05-01, MW05-03, and
MWO05-04). On April 30, 2024, four (4) monitoring wells were sampled (MW-02D, MW-04D, MW-04S, and
MWO05-02). Details of each sampling location are provided in the groundwater sampling logs located in
Appendix D.

All monitoring wells were purged prior to sample collection using a peristaltic pump and dedicated
disposable HDPE tubing to the extent possible. The pump intake was set at the midpoint of the screened
interval, or as dictated by field conditions if there was minimal water in the well. The pump was operated
at a target flow rate of 400 to 500 milliliters per minute (mL/min). During the purging process, the water
quality parameters including temperature, pH, ORP, SC, DO, turbidity, color and odor, were measured
utilizing a Horiba U-52 flow-through cell at five-minute intervals. Equipment calibration documentation can
be found in Appendix D.

Well purging continued until these water quality parameters stabilized within specific tolerances for at
least three consecutive readings. Monitoring wells MW-02D and MW-04D had minimal water following
recharge, not allowing for the use of the peristaltic pump and flow-through cell; and instead, a bailer was
used to sample at each well. Copies of low-flow purge logs are provided in Appendix D.

Groundwater samples were collected using low-flow sampling techniques to the extent practicable.
Groundwater samples were submitted for analysis of TCL VOCs, TCL SVOCs, pesticides, PCBs, TAL
metals, cyanide, and mercury. At each well, two sets of water samples were collected for metals analyses
— one unfiltered and one field filtered through a 0.45-micron filter. Sample collected for metals analysis
using a bailer at MW-02D and MW-04D were filtered by the receiving laboratory. Select groundwater
samples were also analyzed for 1,4-dioxane and PFAS. Wells for PFAS analysis were selected to provide
uniform distribution across the Site and to include shallow and deep sample intervals. Refer to Table 3-2
for the groundwater sampling summary.

Groundwater sampling was completed in accordance with Groundwater Sampling Guidelines for
Superfund and RCRA Project Managers (USEPA OSWER 542-S-02-001) and NYSDEC Sampling,
Analysis, and Assessment of Per-And Polyfluoroalkyl Substances (PFAS) Under NYSDEC'’s Part 375
Remedial Programs (NYSDEC PFAS Guidance), dated April 2023 (NYSDEC, 2023). The default
groundwater sampling method was in accordance with EPA’s low stress (often referred to as low flow)
sampling technique (EPA, 1996).
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3.5.4 Hydraulic Conductivity Testing

Between May 23 and May 24, 2024, hydraulic conductivity (slug) tests were performed on one deep well
(MW-02D) and three shallow wells (MW-02S, MW 03, and MW-04S). Prior to the start of slug testing, the
depth to water was measured. Both rising and falling head tests were performed at MW-02S, however,
only falling head tests were performed on MW-02D, MW-03, and MW-04S due to the extremely low rates
of static hydraulic head recovery. A single falling head test was performed at MW-02D, and data indicated
that hydraulic head increased during the duration of the test and did not decrease as expected. It is
believed that the hydraulic head at this monitoring well was still recovering from purge and sampling
activities completed between April 29 and 30, 2024, and this test was considered invalid.

Slug tests were performed in a similar manner as described in ASTM D-4044. The tests were performed
using one of two solid plastic slugs approximately 2 feet long by 1.5 inches in diameter or approximately 2
feet long by 1.25 inches in diameter. Prior to testing, a Level TROLL 700 data logger was placed in the
well. A slug was inserted into the well, and the drop in water level (falling head) was monitored using a
Rugged Reader connected to the Level TROLL. At MW-02S the slug was removed after water level
returned to approximately 95% of the original, static water level. The water level recovery (rising head)
was monitored until it reached approximately 64% of the original, static water level when the test was
ended due to time constraints following conversation with the AECOM project manager. At MW-03, data
from a single falling head test was collected over an approximately 6-hour period. The drop in water level
was removed after the water level returned to approximately 44% of the original, static water level when
the test was ended due to time constraints following conversation with the AECOM project manager.
Similarly, at MW-04S data from a single falling head test was collected over an approximately 19-hour
period. The drop in water level was removed after the water level returned to approximately 30% of the
original, static water level when the test was ended due to time constraints following conversation with the
AECOM project manager.

The equipment (slug, water level meter, transducer) used in the test was decontaminated prior to use at
the next well. A new length of nylon cord was used at each well to suspend the slug. The electronic
transducer was set to collect water levels at appropriate intervals to provide adequate data to determine
the hydraulic conductivity of the monitoring well. Data collected by the data logger was checked in the
field immediately following each test. If the data were not adequate (incorrect timing, transducer cable
moved or disturbed, etc.) from the judgement of the field geologist, the test was re-run so that adequate
data were collected.

The testing data was reduced following the Bouwer and Rice Slug Test method (Bouwer and Rice, 1976;
Bouwer, 1989) using AQTESOLYV Version 4.5 software. Field notes regarding hydraulic conductivity are
provided in Appendix A. Hydraulic conductivity testing parameters, calculations, results, and equipment
calibration documentation are provided in Appendix D.

3.6 Bathymetry Survey (Thew Associates)

On May 22, 2024, a bathymetric survey of the Tank 75 bottom was completed by Thew Associates
personnel with oversight by AECOM field staff to accurately estimate the volume of submerged
sediment/sludge and to verify the depths of the sloping sides and bottom of the tank. A 16-foot shallow-
draft survey vessel (boat) was mobilized to the Site with a Norbit iWBMS integrated multi-beam sonar
system. The nominal range resolution of the sonar is less than 10 millimeters in up to 275 meters of
water, with actual performance dependent on environmental factors. The Norbit iWBMS was capable of
achieving high resolution data and 100% coverage of the investigation area. The boat was launched from
the northeast corner of the tank where slip resistant mats had previously been placed. A Trimble® Model
R12i GNSS receiver and a Seafloor Systems SonarMite® DFX dual frequency single-beam echo sounder
were utilized to perform quality control verification of the depths received from the Norbit iWBMS. A
Castaway® sound speed profiler was utilized to correct for the speed at which the sonar pulses travel
through the water based on environmental factors such as depth, temperature, and salinity of water.
HYPACK version 2023 was utilized for the data collection as the boat was navigated along grid transects
within the tank. Post processing work was conducted to remove anomalous data and reduce the
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sounding data to 3 square foot cells. Upon completion of the field work, the raw survey data was
processed, and a hydrographic survey contour map of the sediment/sludge surface was generated with
AutoCAD Civil 3D, as show in Appendix E. The resulting terrain surface was compared against the
structure bottom elevation to develop an estimate of the volume of submerged sediment/sludge.

The water surface elevation at the time of the bathymetric survey was 590.75 feet. The Tank 75 bottom
elevation was approximately 570 feet.

3.7 Radiological Screening during Ground Intrusive Work

Due to the possibility of encountering radioactive materials (discussed in Section 3.4 above) during the
tank contents investigation (surface water and sediment sample collection activities) and ground intrusive
activities (soil boring and sampling activities) radiological screening was conducted.

Prior to completion of radiological screening during intrusive work on-Site, AECOM provided the New York
State Department of Health (NYSDOH) with a Notice of Proposed Use of Radioactive Material Under
Reciprocity under license number 39-35587-01. Approval was received from NYSDOH under NYS
Temporary Registration No. 16252 for each phase of work that included radiological screening (sediment
and soil investigation work). Notice of Proposed Use of Radioactive Material Under Reciprocity and
NYSDOH approval documentation is provided in Appendix F.

During sediment core screening activities, radiological screening was performed by an AECOM CHP
using a Ludlum Model 44-9 detector with a Ludlum Model 12 instrument and a Ludlum Model 44-10
detector with a Ludlum Model 3000 instrument. During soil investigation activities, radiological screening
was performed by an AECOM nuclear engineer using a Ludlum Model 44-9 detector with a Ludlum Model
2221 instrument and a Ludlum Model 44-10 detector with a Ludlum Model 2221 instrument. All
instruments were obtained from and calibrated by ERG of Albuquerque, NM, prior to equipment delivery.
Each instrument was checked with radioactive check sources to verify proper instrument response.
Equipment calibration logs and logs indicating daily performance and response checks for each
instrument used for both the radiological screening of sediment and soils are provided in Appendix G
and Appendix I, respectively.

Radiologically impacted material with readings above the USACE pre-determined value of 16,000 cpm or
Site background levels was not encountered in any of the sediment or soil core samples collected.
Radiological screening activities are documented in field notes provided in Appendix A. Summaries of
the radiological instrument readings for each sediment and soil core are provided in screening logs found
in Appendix G and Appendix I.

As noted in Section 3.4, there is no prior knowledge of historical radiological release directly on the Site;
however, there have been documented wastes containing uranium ore tailings deposited at the adjacent
Seaway Landfill and Ashland 1 sites immediately to the northeast of Tank 75. Considering the proximity of
the Site to these properties with known radiological contamination remediated under the FUSRAP
program, the radiological screening results were used mainly to 1) ensure worker safety while conducting
intrusive activities, 2) evaluate the possible presence of FUSRAP-related materials, and 3) to identify and
segregate TENORM containing materials from the IDW for waste management purposes. TENORM
containing materials are not a target of these RI activities.

In addition to radiological field screening, two subsurface soil samples, SB-01-C and SB-05-C, were
collected and submitted for analysis of thorium-232, thorium-234, radium-226, radium-228, uranium-234,
uranium-235, and uranium-238 by USEPA method 901.1. The submission of these samples was for
quality control purposes to compare results to the MicroShield® modeling analysis used to determine the
field screening threshold for radiologically impacted subsurface soil cores (200 cpm above background)
based on 3 picocuries per gram (pCi/g) radium-226. According to a 1999 report on work sponsored by
USACE for Seaway Area A, NY (Argonne National Laboratory, 1999), and as noted in the NYSDEC
approved SC/RIWP, the 3 pCi/g radium-226 value corresponds with the USACE pre-determined threshold
of 16,000 cpm. Results for both soil samples were less than 1 pCi/g radium-226, well below the threshold
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for being considered radiologically impacted. The results of the soil analysis confirmed the modeling
analysis criteria described in the SC/RIWP. Laboratory results are provided in Appendix M.

3.8 Surface Water and Sediment Sample Collection

Between June 3 and June 4, 2024, surface water and sediment testing were performed on Tank 75. A
sampling vessel / pontoon boat provided by Atlantic Testing was placed onto the water by a Liebherr all-
terrain crane provided by Clark Rigging. The crane was placed at the northeast corner of the Site just
outside of the fenced area to lower the vessel into the northeast corner of the tank. Once the sampling
vessel was in the water, two (2) Atlantic Testing personnel and one (1) AECOM staff member boarded the
vessel from the northeast slope of the tank, where slip-resistant mats were previously placed.

Surface water and sediment samples were collected from Tank 75 over the course of two (2) days and
logged by additional AECOM staff on the shore. Sampling locations are shown on Figure 3-1. Surface
water and sediment sampling forms are provided in Appendix G.

The water surface elevation at the time of the surface water and sediment testing was 591.2 feet above
mean sea level (AMSL).

3.8.1 Surface Water Sampling

Surface water samples were collected from approximately the center of Tank 75 (SW-01), from the
sampling vessel (Figure 3-1). The surface water samples were collected using a peristaltic pump with
weighted HDPE tubing. Following sample collection, water quality parameters were measured from a co-
located aliquot which included pH, DO, SC, ORP, temperature, and turbidity.

Three (3) vertically distributed samples were collected at this location: the uppermost sample was
collected from approximately one foot below the surface (SW-01-1); the second sample was collected
from approximately the middle of the water column, approximately seven feet below the surface (SW-01-
2); and the third water sample was collected from approximately one foot above the sediment/sludge
surface, or approximately 13 feet below the water surface (SW-01-3). Surface water samples were
submitted for analysis of TCL VOCs, TCL SVOCs, pesticides, PCBs, TAL metals, cyanide, and mercury.
One (1) surface water sample (SW-01-2) was also be analyzed for 1,4-dioxane and PFAS. Refer to Table
3-2 for the surface water sampling summary. Surface water sampling logs are provided in Appendix G.
Surface water sampling activities were conducted in accordance with NYSDEC PFAS Guidance
(NYSDEC, 2023).

3.8.2 Sediment/Sludge Sampling

Sediment cores were collected at 15 locations throughout Tank 75 based on an approximate 25-foot grid
pattern (SED-01 to SED-15) using vibracore sampling methods from the sampling vessel (Figure 3-1).
Vibracoring is a method of vibrating a core tube into underwater sediment. The vibration causes
liquefaction of sediments along the exterior of the core tube and reduces friction, allowing easier core-
barrel penetration into sediments. When the core is driven fully into the sediments, the vibration is
stopped, and the core-barrel is pulled out. Suction due to the difference in pressure between the top and
bottom of the core prevented sediments from falling out of the core barrel upon retrieval from the
subsurface. Sediment core logs are provided in Appendix G.

Sediment cores were evaluated to identify each type of sludge / sediment material that is currently
present and the nature of each phase of material. Prior to introduction of the vibracore sampler to the
water, the top and bottom of the sediment were identified and measured using a measuring pole at each
sediment sampling location. The depth to top of sediment and depth to refusal of the measuring pole
(assumed tank bottom) were measured to the water’s surface. Upon retrieval of each sediment core, a
health physicist scanned each core for elevated gamma radiation. An AECOM geologist then performed
core descriptions and measurements for the different sediment layers. One (1) sediment/sludge sample
was collected from each sediment core for laboratory analysis. Discrete samples of either the soft sludge
or medium-stiff sediment were collected from each core such that six samples were collected of the soft
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sludge and nine samples were collected of the medium-stiff sediment. The sludge/sediment consistencies
of the samples, either soft or mediume-stiff/hard, are listed for each sample on Table 5-3. Sediment
samples were submitted for analysis of TCL VOCs, TCL SVOCs, pesticides, PCBs, TAL metals, cyanide,
mercury, and total organic carbon (TOC). Select sediment samples were also analyzed for 1,4-dioxane
and PFAS. Samples for 1,4-dioxane and PFAS analysis were selected to provide uniform distribution
across the Site and to include shallow and deep sample intervals to best characterize sediment within the
tank. Refer to Table 3-2 for the sediment/sludge sampling summary. Sediment sampling activities were
conducted in accordance with NYSDEC PFAS Guidance (NYSDEC, 2023).

Thicknesses of each material in different areas of Tank 75 were recorded and used to help quantify the
volume of sludge / sediment layers (see Table 3-3). The total depth to the gunite bottom of Tank 75 was
gauged at each of the locations to provide the estimated structure bottom elevation/topography.

3.9 Drilling and Soil Sample Collection
3.9.1 Underground Utility Locating

Prior to the drilling activities, public underground utility locating was performed by the boring contractor by
notifying UDig NY.

On July 8, 2024, AECOM retained GPRS Inc. (GPRS) to evaluate boring locations for the possible
presence of subsurface utilities prior to the drilling activities. GPRS utilized a Ground Penetrating Radar
(GPR) unit coupled with a 250 to 450-megahertz (MHz) antenna and an electromagnetic pipe and cable
locator over the proposed boring locations and marked out detected features directly on the ground
surface, as needed. GPRS documented their survey activities in a summary report. A copy of the private
utility locating documents is provided in Appendix H. Due to the uneven ground surface and thick
vegetation, specific utilities could not be identified with certainty. However, several underground
anomalies were identified, and these are marked on the figure included with the summary report. The
long, narrow anomaly located on the east side of Tank 75 was encountered during initial attempts at
drilling of SB-10. The anomaly appears to be a concrete footer or foundation that may run the length of
the eastern edge of Tank 75.

In addition, a Site walk was completed on July 8, 2024, with individuals from the adjacent United Refining
Company (URC) Tonawanda Terminal with knowledge of the Site to assist in verifying the presence of
subsurface utilities prior to drilling. URC personnel did not identify any previously unidentified
underground utilities.

In addition, soil borings were manually precleared to a depth of approximately 5 feet prior to drilling using
either a hand auger or air knife/vacuum extraction equipment.

3.9.2 Drilling

Between July 8 and 15, 2024, AECOM staff oversaw the installation of soil borings performed by Parratt-
Wolff Inc. (Parratt-Wolff) using either a Geoprobe® 7822DT track-mounted DPT drill rig with Geoprobe®
DT22 dual tube tooling (used between July 8 and July 12, 2024) or a Geoprobe® 6712DT track-mounted
DPT drill rig with Macro-Core® tooling (used July 15, 2024). A total of four (4) soil borings were completed
around Tank 75, including one (1) vertical boring (SB-05) and three (3) angled borings (SB-01, SB-04,
and SB-10).

Between August 8 and August 9, 2024, AECOM staff oversaw the installation of soil borings performed by
Matrix using a Geoprobe® 7822DT track-mounted DPT drill rig with Macro-Core® tooling. A total of five
(5) vertical soil borings were completed around Tank 75 (SB-02, SB-03, SB-07, SB-08, and SB-09).

Angled soil boring SB-06 located south of Tank 75 was unable to be advanced due to difficult drilling
conditions, the presence of a berm, and limited clearance within the Site boundary. As result of these
conditions AECOM notified and received approval from the NYSDEC on August 12, 2024, to omit this
boring from the remedial investigation.
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The upper 5 feet of most borings was cleared using either a hand auger or air knife (i.e. Vac-Tron®). Due
to inherent difficulties of performing angled borings using DPT equipment, angled borings SB-01 and SB-
04 were not manually precleared at surface. These locations were previously investigated by GPRS, and
discussions were held with representatives of the URC property regarding the potential presence of
subsurface utilities in the area. Using these methods, it was confirmed that there were no subsurface
utilities present. All other locations were cleared to 5 feet bgs using a hand auger except boring SB-10
which was cleared using air knife. The remaining length of each boring was continuously sampled via
DPT methods using a 4-foot long, acetate-lined sampler (employed by Parratt-Wolff July 8 through 15,
2024) or a 5-foot long, acetate-lined sampler (employed by Matrix August 8 and 9, 2024), to attempt to
achieve a maximum vertical depth of 30 feet bgs, except for SB-07 which was continuously sampled to 35
feet bgs due to the rise in grade in the southern portion of the Site. Soil borings were advanced to
approximately the same vertical depths, with a maximum depth of approximately 2 feet below the bottom
of the Tank 75 gunite liner (or approximately 30-35 feet bgs).

The angled borings SB-01 and SB-10 were each drilled at approximately a 37-degree angle measured
from horizontal (53-degree angle from vertical), while the SB-04 angled boring was drilled at
approximately a 45-degree angle measured from horizontal, all to a depth of 27 to 30 feet bgs to attempt
to collected soil samples from beneath the bottom the Tank 75 structure. The variation in angle occurred
due to the difficult nature of the angled borings. The 37-degree angle, closer to parallel with the ground
surface when compared to the 45-degree angle, was not conducive to drilling at the lengths the
investigation was looking to achieve and was identified as the limits of this drilling setup. Drilling at a 37-
degree angle drastically increased time constraints on the project, increased the potential for equipment
to break or get lost in the boring hole itself, increased the potential for safety hazards on-Site, and was
determined to be unfeasible for the remainder of the investigation. A 45-degree angle was employed at
SB-04 following discussion with the Parratt-Wolff drill team on-Site to continue the angled boring
investigation, while making the work more technically feasible. The AECOM geologist classified the soils
in accordance with the Unified Soil Classification System (USCS) and soils were continuously logged
during subsurface sampling using EQuIS Collect. The soil boring locations are shown in Figure 3-1.

All soil borings were backfilled with a combination of soil cuttings that were not visibly contaminated (i.e.
olfactory signs, elevated PID, staining, and/or visible product) and hydrated bentonite chips where
necessary to backfill to surface grade. Angled borings were sealed with cement-bentonite grout. Any soil
cuttings generated by soil boring activities that were not used for sampling or returned to the boring were
containerized pending final disposition.

Subsurface observations were recorded on the boring logs presented in Appendix | and summarized in
Table 3-4.

3.9.3 Hand Augering

Between July 10 and 11, 2024, AECOM staff advanced eight (8) borings via hand auger (HA-01 through
HA-08) around Tank 75. The hand auger, consisting of a stainless-steel auger bit connected to a cylinder,
was utilized to collect soil samples up to 4 feet bgs. The AECOM geologist classified the soils in
accordance with the USCS and soils were continuously logged during subsurface sampling using EQuIS
Collect. The hand augered locations are shown in Figure 3-1. Hand auger borings were backfilled with
soils not utilized for sampling that were not visibly contaminated (i.e. olfactory signs, elevated PID,
staining, and/or visible product), or a combination of soil and bentonite chips where necessary. Any soil
cuttings generated by hand auger activities that were not used for sampling or returned to the boring were
containerized pending final disposition.

Subsurface observations in the hand augers were recorded on boring logs presented in Appendix | and
summarized in Table 3-4.

3.9.4 Soil Sampling

Soil sampling at soil borings (SB-01 through SB-05 and SB-07 through SB-10) was completed via DPT
methods using a 4-foot long, acetate-lined dual tube or Macrocore sampler (employed by Parratt-Wolff
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July 8 through 15, 2024) or a 5-foot long, acetate-lined Macrocore sampler (employed by Matrix August 8
and 9, 2024) up to a maximum vertical depth of 35 feet bgs. Three (3) soil samples were retained from
each boring for laboratory analysis. Soil samples to be analyzed for VOCs were collected using Terra
Core samplers.

Upon recovery, each soil sample was inspected for evidence of contamination (e.g., visible staining,
odors, etc.) and screened for total VOCs using a PID. The first sample was collected from the surface (0’
to 0.2 feet bgs) prior to the start of drilling at the investigation location. The second sample was collected
from the interval exhibiting the greatest indication of contamination (e.g., elevated PID reading, odor,
staining) above the water table. If no visible sign of contamination was present above the water table, the
interval just above the water table was sampled. If both historical fill material and native material were
present in a soil boring, a sample from each type of material was collected.

Shallow soil sampling at the hand augered locations (HA-01 through HA-08) was completed using a hand
auger to depths of up to 4 feet bgs. Once extracted by the hand auger, soil samples were collected for
analysis of VOCs using Terra Core samplers. Following collection of VOCs samples, soils from each
stratigraphic unit to be sampled were placed in a stainless-steel mixing bowl to homogenize the sample,
and then placed into the appropriate sampling containers. Two (2) soil samples were retained from each
hand auger for laboratory analysis.

Soil samples collected at all locations were submitted for analysis of TCL VOCs, TCL SVOCs, pesticides,
PCBs, TAL metals, cyanide, and/or mercury. Select soil samples were also analyzed for 1,4-dioxane and
PFAS. Refer to Table 3-2 for the soil sampling summary. Soil sampling activities were conducted in
accordance with NYSDEC PFAS Guidance (NYSDEC, 2023).

3.10 Community Air Monitoring

In accordance with the CAMP for VOCs and particulates, monitoring was performed during intrusive
activities associated with the Site, which included surface water and sediment sampling as well as the
completion of soil borings and hand augers. CAMP monitoring was performed according to the guidance
outlined in the SC/RIWP, the AECOM site-specific HASP, NYSDOH (2000) Generic CAMP, and NYSDEC
DER-10 Guidance. For the surface water sand sediment sampling, only VOCs were monitored
continuously at the upwind and downwind perimeters of the work area at temporary monitoring stations,
which consisted of one MiniRae 3000 PID. For drilling and soil sampling, VOC and dust particulates were
monitored continuously at the upwind and downwind perimeters of the work area at temporary monitoring
stations, which consisted of one MiniRae 3000 PID and one Dusttrak Il 8530 per station. In addition to
using the particulate monitors, fugitive dust migration was visually assessed during ground intrusive work
activities. During periods of heavy rain which were experienced at times during soil investigation work on
July 10, 2024, CAMP monitoring was halted. No soil investigation work occurred during this time. Due to
technical error, the upwind Dusttrak did not properly log on July 8, or after an initial 15-minute period on
August 8, 2024. There was no evidence of fugitive dust noted during these instances and the downwind
monitoring station indicated no exceeding particulate values.

There were no exceedances of VOCs during CAMP monitoring as part of the collection of surface water
and sediment samples. Upwind and downwind monitoring data are summarized in Appendix J.

There were no exceedances of VOCs or particulate, or evidence of fugitive dust, during CAMP monitoring
as part of the drilling and soil sampling activities. Upwind and downwind monitoring data are summarized
in Appendix J.

3.11 Sample Analyses

Samples collected during the field investigations were delivered under chain-of-custody protocol to
Eurofins, a NYSDOH Environmental Laboratory Approval Program (ELAP) certified laboratory. Analyses
performed are listed in Table 3-2, and summarized below:
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Groundwater: TCL VOCs, TCL SVOCs including 1,4-dioxane, pesticides, PCBs, PFAS, metals,
mercury and cyanide.

Surface Water: TCL VOCs, TCL SVOCs including 1,4-dioxane, pesticides, PCBs, PFAS, metals,
mercury, and cyanide.

Sediment: TCL VOCs, TCL SVOCs including 1,4-dioxane, pesticides, PCBs, PFAS, metals, mercury
cyanide, and TOC.

Surface Soil: TCL SVOCs including 1,4-dioxane, pesticides, PCBs, PFAS, metals, mercury and
cyanide.

Subsurface Soil: TCL VOCs, TCL SVOCs including 1,4-dioxane, pesticides, PCBs, PFAS, metals,
mercury, and cyanide.

As discussed in Section 3.1.1, sediment samples collected from Tank 75 were originally supposed to be
analyzed for waste characterization parameters by the TCLP method. However, following submittal of
Tank 75 sediment samples to Eurofins, the lab informed AECOM that, due to the tar-like nature of the
sediment and the potential for damage to laboratory equipment, the sediment samples could not be
analyzed by TCLP methods. Eurofins stated that none of their other facilities could perform this analysis.
AECOM also inquired with Pace Analytical Services and were told they would not analyze the oily
sediment samples via the TCLP analyses either. Therefore, no oily sediment samples were analyzed via
TCLP methods.

3.12 Management and Disposal of Investigation-Derived
Waste

3.12.1 Waste Management

Well development and purged groundwater, surface water, decontamination water, and sludge / sediment
generated from the investigation of Tank 75 contents, including water used for decontamination of
sampling equipment, were returned to the structure.

Used disposable sampling equipment and personal protective equipment (PPE) that came in contact with
non-visually impacted media exhibiting no gross contamination were containerized in 55-gallon steel
drums. Soils with evidence of gross contamination and used disposable sampling equipment and PPE
that came in contact with grossly contaminated soils were segregated and containerized in 55-gallon steel
drums. Materials that may have come into contact with the Tank 75 contents, including sampling
equipment and used PPE, were considered hazardous waste and containerized in 55-gallon steel drums.

All drums were labeled to identify contents and accumulation start date and staged within an on-Site
accumulation and containment area prior to final disposal. The containment area consisted of
polyethylene plastic sheeting equipped with 4’x4” lumber used to create a raised berm on all sides.
Considering the formerly identified hazardous nature of Tank 75 contents (K049, K050, K052) and on-Site
drummed material that may have come in contact with its content, the accumulation and containment
area was inspected weekly as required by 40 CFR Part 262.16(b)(2)(iv). Based on the current sampling
program, waste codes D007 [chromium], D008 [lead], KO49 and K052 were identified.

Accumulation area weekly inspection logs are presented in Appendix K.
3.12.2 Radioactive Waste Management

As noted in Section 3.7, no IDW indicating elevated radiological readings was encountered during RI
activities.
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3.12.3 Decontamination Procedures

Non-disposable equipment used during the investigation of Tank 75 contents (e.g., bathymetry survey
equipment, Vibracore sampler, and water vessels) were decontaminated with a combination of Simple
Green® all-purpose cleaner or non-phosphate detergent (Alconox®) and a potable water solution with
either a standard or hot water industrial pressure washer. Non-disposable equipment used during all other
RI activities (e.g., Macrocore samplers and drilling rods) were decontaminated with a non-phosphate
detergent (Alconox®) and potable water solution. Field equipment rinsate blanks were generated and
analyzed to monitor the effectiveness of field decontamination procedures.

Wash buckets and potable water were set up at the decontamination area. This included an area for
washing hands and a boot wash.

3.12.4 Waste Storage

IDW drums were stored and covered with plastic sheeting in the decontamination area located northeast
of Tank 75, prior to waste characterization and off-Site disposal. Drums were properly labeled and
indicated as “Hazardous Waste Pending Analysis”, where applicable, and also included the Site
information, accumulation date, waste characterization (i.e., toxic), and sampling date.

The drums and drum storage area were inspected weekly, and inspections were documented on weekly
inspection forms. The weekly inspection forms are attached to Appendix K.

Hazardous waste was removed from the Site within 180 days of the start of waste accumulation.

Following removal of all containers from the decontamination area, the drum storage area was properly
closed on November 13, 2024.

3.12.5 Waste Characterization

AECOM collected waste characterization samples to classify the IDW and coordinate disposal at
appropriate licensed facilities. Waste characterization samples were collected during the field
investigations and delivered under chain-of-custody protocol to Eurofins in Buffalo, New York. Analyses
performed are listed in Table 3-2, and summarized below:

Groundwater: None

Surface Water: Corrosivity, pH, ignitability, reactivity, ethylene glycol, British Thermal Unit (BTU), TEPH
and paint filter.

Sediment: Corrosivity, pH, ignitability, reactivity, ethylene glycol, BTU, TEPH and paint filter.
Surface Soil: None

Subsurface Soil: None

3.12.6 Waste Transportation and Disposal
All IDW not managed on-Site was shipped for off-Site disposal to the following facilities:
e BU172468-MT: Nine (9) empty drums
o Clean Harbors Spring Grove, Cincinnati, OH
o Reclamation/Landfill
e (CH2853762: One (1) drum with soils
o EPA Waste Code D008 (lead)
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o Clean Harbors Lone Mountain, OK Sub-C landfill via Spring Grove
o MICROENCAPSULATION-Landfill
e (CH2853653, CH2853675, SB-07 & CH2853799: Seven (7) drums with soil and debris
o EPA Waste Codes D007 (chromium), D008 (lead), K049, and K052
o Clean Harbors El Dorado, AR
o Incineration

Prior to off-Site shipment and disposal, the IDW information for the proposed waste transporter and
disposal facility were provided to the NYSDEC on November 5, 2024, for review. A Hazardous Waste
Manifest that documented shipping information, including transporter and disposal facility names and
locations, accompanied all hazardous waste shipments. An Ashland-approved waste contractor, Clean
Harbors, coordinated the waste disposal, transportation, treatment, and disposal.

Hazardous waste was removed from the Site on November 13, 2024.

Waste records and manifests are attached to Appendix K.

3.13 DER-31 Green and Sustainable Remediation

Pursuant to the NYSDEC DER-31 Green and Sustainable Remediation (GSR) initiative, GSR principles
and techniques shall be implemented to the extent feasible in the Site management of the remedy. The
major GSR components are as follows:

e Considering the environmental impacts of treatment technologies and remedy stewardship over the
long term;

e Reducing direct and indirect greenhouse gas and other emissions;
e Increasing energy efficiency and minimizing use of non-renewable energy;
e  Conserving and efficiently managing resources and materials;

¢ Reducing waste, increasing recycling, and increasing reuse of materials which would otherwise be
considered a waste; and,

e Incorporating GSR principles and techniques to the extent feasible in the future development at this
Site. Any future on-Site building shall be constructed, at a minimum, to meet the 2020 Energy
Conservation Construction Code of New York (or most recent edition) to improve energy efficiency as
an element of construction.

During the Remedial Investigation activities, the following GSR efforts were employed:
e Vehicle idling was reduced.
e  Groundwater sampling pumps were powered by a battery instead of a gas-powered generator.

e  Sample tubing was precisely measured as to not generate any excess which would contribute to
additional waste.

o Waste materials amendable for recycling (i.e., carboard, glass, etc.) were disposed of in the proper
recycling receptacle.

e IDW drums were removed from the Site in a single event at the end of entire program rather than
daily pickups.

e  When applicable, visits to stores to purchase field supplies, etc., and trips to the laboratory to drop off
sample coolers were limited to save energy, reduce emissions, reduce localized noise, vibration, and
wear and tear on roads.
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4. Site Physical Characteristics

Information obtained during the current and previous investigations performed at the Site pertaining to
topography, geology, and hydrogeology, is summarized in the following sections.

4.1 Physical Setting and Surface Water Drainage

The Site is generally flat with a gentle slope toward the Niagara River, located approximately 3,100 feet to
the northwest. The dominant terrain feature is the Seaway Landfill, located approximately 500 feet
northeast of the Site and forming a ridgeline running northwest to northeast.

Surface water drainage in the immediate area of Tank 75 is into the tank. To the south, west, and north,
drainage is controlled by containment diking and is directed to the United Refining Company’s oily water
sewer system. Drainage east of the tank moves eastward and flows into Two Mile Creek via culverts and
drainage swales.

4.2 Geologic Setting

The Site is located in the Erie-Ontario Lowlands Physiographic Province, composed of lake plains
bordering the Great Lakes. The U.S. Department of Agriculture’s Soil Conservation Service (USDA, 2024)
identified the surface soils at the Site as Urban land consisting of highly disturbed land.

The Site and surrounding area are predominately underlain by reddish brown and gray varved
glaciolacustrine silty clay and clayey silt deposits that are at least 40 feet thick. Soil boring logs from the
Remedial Investigation Report for the Tonawanda Site (Bechtel, 1993), show that clay extends to a depth
of 63 feet bgs in the vicinity of Tank 75, and depth to bedrock is approximately 77 feet bgs. Previous test
borings on the Site indicate that the glaciolacustrine deposits contain desiccation cracks to depths of
approximately 25 feet bgs that permit vertical groundwater recharge and may also provide the principal
conduits for horizontal groundwater flow in this interval. The natural glaciolacustrine deposits have been
disturbed and reworked to depths ranging between 0.3 to 7.0 feet (Earth Dimensions, Inc. [EDI], 1990).
This altered material is identified as fill on the soil boring/monitoring well construction logs prepared by
EDI.

Glaciolacustrine deposits of red-brown silty clays and clayey silts were identified during Rl field activities
to depths up to 35 feet bgs, including locations where angled borings were advanced to depths assumed
to be below Tank 75. Blue-gray mottling was identified within native glaciolacustrine deposits and
groundwater was primarily identified in soil cores at depths of 25 feet bgs or greater. Non-native fill
material consisting of poorly graded sand with silt as well as disturbed or reworked native clays were
identified from surface to depths up to 5 feet bgs. Impacts to subsurface soil including odor, visible
staining, or elevated PID readings appear localized to specific shallow areas surrounding the tank and are
most likely associated with former operations at or around the Site rather than attributable to a release of
the tank itself.

Refer to Figure 4-1.1 for the geological cross section lines on the Site Plan, and to Figures 4-1.2 through
4-1.4 for the geological cross sections. Boring logs are provided in Appendix I.

4.3 Hydrogeologic Setting

The Site is underlain by 25 to 55 feet of glaciolacustrine clay with a low hydraulic conductivity. In the
vicinity of Tank 75, shallow groundwater is believed to represent a perched system that is intermittent and
associated with precipitation events. A shallow semi-confined hydrogeologic system has also been
identified, which consists of sand lenses at depths of approximately 16 to 40 feet bgs associated with
glaciolacustrine deposits.
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Groundwater Levels and Flow Direction

Between April 25 and April 26, 2024, water level readings were collected by AECOM prior to well
development. The depth to groundwater ranged from approximately 2.01 feet bgs (MW05-04) to 7.67 feet
bgs (MW-02D), and the groundwater elevations ranged from approximately 588.52 feet AMSL (MW-02D)
to 598.21 feet AMSL (MWO05-03), as presented in Table 4-1. Due to the proximity of the monitoring well
network to Tank 75, groundwater elevation contours were not generated. Based solely on groundwater
elevations at each well, groundwater flow direction was generally towards the west/northwest, as shown
on Figure 4-2.1.

On July 11, 2024, water level readings were collected by AECOM to obtain hydrogeological information
during a different season. The depth to groundwater ranged from approximately 0.86 feet bgs (MW05-04)
to 13.09 feet bgs (MW-02D), and the groundwater elevations ranged from approximately 583.10 feet
AMSL (MW-02D) to 599.05 feet AMSL (MW05-03), as presented in Table 4-2. The groundwater flow
direction was generally towards the west/northwest, as shown on Figure 4-2.2.

On September 20, 2024, the depth to groundwater ranged from approximately 2.53 feet bgs (MW-02S) to
9.13 feet bgs (MW-02D), and the groundwater elevations ranged from approximately 587.06 feet AMSL
(MW-02D) to 594.88 feet AMSL (MWO05-03), as presented in Table 4-3. The groundwater flow direction
was generally towards the west/northwest, as shown on Figure 4-2.3.

Vertical hydraulic gradients were calculated for the two shallow/deep well pairs; MW-02S/MW-02D and
MW-04S/MW-04D using data collected from the April 2024 gauging event. The calculated vertical
hydraulic gradient for the MW-02S/MW-02D well pair is estimated at -0.58 feet per foot; indicating a
downward gradient. The calculated vertical hydraulic gradient for the MW-04S/MW-04D well pair is
estimated at -0.39 feet per foot; indicating a downward gradient.

Estimated Hydraulic Conductivity

Results of the May 2024 hydraulic conductivity testing indicate that the average hydraulic conductivities in
overburden wells ranged from 2.44 x 105 centimeter per second (cm/s) at MW-02S to 6.90 x 107 cm/s at
MW-03, as presented in Table 4-4.

4.4 Tank 75 Contents

Stormwater accumulates within Tank 75. At the time of SC/RI field activities, the total water depth was
approximately 21 feet. Surface water has regularly been identified with a sheen because it comingles with
impacted sludge and sediment located at the bottom of the tank. During warmer months, black, globular
petroleum product has been identified at the surface most likely rising from deeper portions of the tank as
the water within warms with increased air temperature. Accumulated stormwater has occasionally been
pumped to lower the water levels within Tank 75. The water has been pumped to the Tonawanda POTW
via the United Refining facility’s API oil-water separator.

Two primary sediment types were identified within the tank during sediment investigation activities: a wet,
soft, oily sludge with significant petroleum impacts, and a medium stiff to hard sediment, also with
significant petroleum impacts, located below the previously noted unit. The soft sediment was identified
via a combination of hand probing from the water vessel during vibracore sampling and sediment core
logging on shore following collection. The identified depth of soft sediment ranged from 8.0 to 19.7 feet
below the water surface (bws) with a thickness that ranged from 0.2 to 2.8 feet across 15 investigation
locations. The medium stiff to hard sediment was identified below this unit at depths ranging from 10.4 to
21.6 feet bws with a thickness that ranged from 0.7 to 3.5 feet across 15 investigation locations. Total
sediment thickness within the bottom of the tank ranged from 2.3 to 5.5 feet. The bottom of the hard
sediment was inferred to be equivalent to the estimated bottom of Tank 75 and predominately determined
via probe refusal. In some cases, as noted in sediment core logs provided in Appendix G, the total
recovery of the sediment core completed to refusal exceeded the thickness of the sediment determined
via hand probe. In these instances, the depth of the bottom of the tank (bottom of medium stiff / hard
sediment) is estimated based on the total recovery of the sediment core.
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Ambiguity in sediment thickness and tank bottom estimation arises from differences between hand
probing and sediment core recovery methods. Hand probing provided tactile feedback to infer the bottom
of the tank but may underestimate sediment thickness due to resistance from medium stiff to hard
sediment that had been previously identified. Conversely, sediment core recovery can exceed the inferred
sediment thickness if the vibracore sampler over-recovers material due to the effects of compaction or
suction during sampling. Furthermore, it is possible that refusal of the vibracore sampler occurred due to
refusal within medium stuff to hard sediment as opposed to the true tank bottom. Where discrepancies
occur, the tank bottom is estimated based on total core recovery.

The total volume of the upper soft sludge was approximately 1,380 cubic yards; the total volume of the
lower medium to hard sludge was approximately 4,570 cubic yards; resulting in a total estimated
sludge/sediment volume of approximately 5,950 cubic yards.

The tank’s gunite liner was noted as missing/removed from areas proximate two of the 15 sediment
investigation locations (SED-03 and SED-15) considering glaciolacustrine silty clay similar to surrounding
Site soils was identified within the bottom of the sediment core. These locations represent the northeast
and southeast most sediment investigation locations.

Refer to Figure 4-3.1 for the cross-section lines of Tank 75 on the Site Plan, and to Figures 4-3.2 and 4-
3.3 for the surface water and sediment/sludge cross sections.
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5. Nature and Extent of Contamination

Upon receipt from the laboratory, the analytical results were validated by an AECOM chemist in
accordance with NYSDEC DER-10 and USEPA Region Il data validation procedures. The Data Usability
Summary Reports (DUSRs) are provided in Appendix L. The laboratory certificates of analyses are
provided in Appendix M.

5.1 Applicable Standards, Criteria, and Guidance

The data are compared to the following applicable SCG values.
Groundwater and Surface Water

The groundwater and surface water analytical results were compared to the class GA groundwater
standards or guidance values listed in NYSDEC TOGS 1.1.1 (NYSDEC, 1998), as amended, protection
for a source of drinking water.

The surface water analytical results were also compared to the class A, A-S, AA, AA-S surface water
standards or guidance values listed in NYSDEC TOGS 1.1.1 (NYSDEC, 1998), as amended, protection
for surface water. The lowest value available of the Source of Drinking Water (surface water), Human
Consumption of Fish (fresh waters), Fish Propagation (fresh waters), Fish Survival (fresh waters), Wildlife
Protection (fresh waters), and Aesthetic (fresh water), was selected as the standard.

Soil and Sediment / Sludge

The soil and sediment analytical results were compared to Unrestricted Use, Industrial Use, and
Protection of Groundwater soil cleanup objectives (SCOs) presented in NYCRR Chapter IV Part 375.6,
effective 12/14/06 (NYSDEC, 2006). Where there were no Part 375.6 SCOs, the NYSDEC (2010c) CP-51
Table 1 Supplemental SCOs, effective 12/2/10, were provided. Where there were no Unrestricted Use
SCOs, the lowest of the Supplemental SCOs was selected.

For PFAS constituents, soil and sediment analytical results are compared to the guidance values
presented in the NYSDEC PFAS Guidance, dated April 2023 (NYSDEC, 2023).

As the sediment is contained within the gunite lined tank and there is no outlet to natural waters, and thus
no potential risk to aquatic or marine life, sediment sample results were not compared to NYSDEC
sediment guidance values (NYSDEC, 2014). This data will be used in evaluating remedial options.

5.2 Groundwater Analytical Results

Nine (9) groundwater samples and one (1) field duplicate groundwater sample were collected from nine
(9) monitoring wells during the Rl field investigation activities completed on April 29 and 30, 2024.
Groundwater samples were analyzed for VOCs, SVOCs including 1,4-dioxane, pesticides, PCBs, metals
and inorganics, and PFAS. The groundwater analytical results are summarized in Table 5-1. Detected
groundwater analytical results for all compounds are presented in Figure 5-1.

Field Measurements

Field water quality measurements of temperature, pH, ORP, specific conductivity, DO, turbidity, color and
odor were recorded during well purging and groundwater sample collection. Well purging and sampling
logs are provided in Appendix D.

The measurements recorded during groundwater sampling of the nine (9) monitoring wells in April 2024
are briefly discussed below.

e Temperatures ranged from 9.36 to 15.26 degrees Celsius.
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e pH values were generally neutral, ranging from 7.48 standard units (SU) to 8.61 SU, except for an
initially higher reading of 10.35 SU at MW05-02.

e ORP values ranged from 32 to 167 milliVolts (mV).
e Specific conductivity values ranged from 0.94 to 4.42 milliSiemens per centimeter (mS/cm).
o DO levels ranged from 1.50 to 7.26 mg/L, except for a higher reading of 396 mg/L at MW05-02.

o Turbidity values ranged from 2.5 to 98.9 nephelometric turbidity units (NTUs), except for initially
high readings of 1,000 and 939 NTU at MW05-01 and MW05-04, respectively.

e Color was clear, except for an initial brown color at MW05-01 and MW05-04.
e There was no odor detected.

Monitoring wells MW-02D and MW-04D had minimal water following recharge, not allowing for the
collection of water quality parameters.

VOCs

VOCs were not detected at concentrations above groundwater criteria in any of the nine (9) monitoring
wells. One or more of five (5) VOCs (1,1-DCA, acetone, carbon disulfide, cis-1,2-DCE, and/or vinyl
chloride), were detected in at least one of four (4) monitoring wells (MW-02D, MW-04S, MW05-02, and
MWO05-03) but at concentrations below the groundwater criteria.

SVOCs

SVOCs were not detected at concentrations above groundwater criteria in any of the nine (9) monitoring
wells. One of three (3) SVOCs (caprolactam, di-n-butyl phthalate, and/or 1,4-dioxane) were detected in
four (4) wells (MW-02D, MW-02S, MW-04D, MWO05-01), but at concentrations below the groundwater
criteria.

Pesticides

Pesticides were not detected in groundwater in any of the nine (9) monitoring wells.
PCBs

PCBs were not detected in groundwater in any of the nine (9) monitoring wells.
Metals and Inorganics

Metals were detected in groundwater in all nine (9) monitoring wells.

One or more of four (4) metals (iron (total and/or dissolved), magnesium (total and/or dissolved),
manganese (total) and sodium (total and dissolved)) were detected at concentrations above their
groundwater criteria in all nine (9) monitoring wells. Based on their ubiquitous distribution in soil and
groundwater across the Site, these metals may be associated with background conditions rather than
past fuel bulk storage activities. The highest concentrations of total metals exceeding criteria were
detected in overburden well MWO05-03 (screened at 3-28 feet bgs) and deeper overburden well MW-03
(screened at 17.5-27.5 feet bgs). The highest number of total metals exceeding criteria were detected in
in overburden well MWO05-03 (screened at 3-28 feet bgs). Metal concentrations also reduced when
compared to the filtered (dissolved) groundwater samples, which may indicate the inclusion of sediment
in the unfiltered groundwater samples.

Other metal and inorganic parameters were also detected in at least one monitoring well, but at levels
below their groundwater criteria, including aluminum (total and dissolved), arsenic (total and dissolved),
barium (total and dissolved), cadmium (total and dissolved), calcium (total and dissolved), chromium (total
and dissolved), cobalt (total and dissolved), copper (total and dissolved), lead (total and dissolved), nickel
(total and dissolved), potassium (total and dissolved), selenium (dissolved only), silver (dissolved only),
vanadium (total and dissolved), zinc (total and dissolved), and cyanide (dissolved only).
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PFAS
PFAS were detected in groundwater in all four (4) monitoring wells sampled.

Perfluorooctanesulfonic acid (PFOS) was detected in one (1) monitoring well MW05-01 (2.8-22.8 feet
bgs) at a concentration marginally above its groundwater criterion (3.4 nanogram per liter (ng/L) detection
compared to 2.7 ng/L groundwater criterion). Perfluorooctanoic acid (PFOA) was also detected at all four
(4) monitoring wells sampled, but at concentrations below its groundwater criteria.

Other PFAS parameters were also detected, including 1H,1H,2H,2H-perfluorooctane sulfonic acid (6:2),
perfluorobutanesulfonic acid (PFBS), perfluorobutanoic acid (PFBA), perfluorodecanoic acid (PFDA),
perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS), perfluorohexanoic acid
(PFHxA), perfluoropentanoic acid (PFPeA), and perfluorononanoic acid (PFNA); however, there are no
groundwater criteria for these analytes at this time.

5.3 Surface Water Analytical Results

Three (3) surface water samples and one (1) field duplicate surface water sample were collected from
one (1) central location within Tank 75 during the RI field investigation activities completed on June 3,
2024. Surface water samples were analyzed for VOCs, SVOCs including 1,4-dioxane, pesticides, PCBs,
metals and inorganics, and/or PFAS, as well as various additional parameters to characterize the surface
water samples. The surface water analytical results are summarized in Table 5-2. Detected surface water
analytical results for all compounds are presented in Figure 5-2.

Field Measurements

Field water quality measurements of temperature, pH, ORP, specific conductivity, DO, and turbidity were
recorded during surface water sample collection. Sampling logs are provided in Appendix G.

The measurements recorded during surface water sampling of the three (3) surface water depth intervals
at SW-01 on June 3, 2024, are briefly discussed below.

e Temperatures ranged from 21.87 to 22.66 degrees Celsius.

e pH values were generally neutral, ranging from 6.97 to 7.84.

e ORP values ranged from 48 to 232 mV.

e Specific conductivity values ranged from 0.261 to 0.296 mS/cm.
e DO levels ranged from 1.91 to 6.83 mg/L.

e Turbidity values ranged from 1.6 to 23 NTU.

e No abnormal color or visual impacts identified in samples; however, a petroleum sheen has been
identified on the surface water within the tank.

e Trace petroleum odor identified.
VOCs

VOCs were not detected at concentrations above the groundwater or surface water criteria in Tank 75.
Five (5) VOCs (acetone, benzene, chlorobenzene, cyclohexane and methylcyclohexane) were detected
in the deepest surface water sample (SW-01-3 at 13 feet bws), but at concentrations below the
groundwater and surface water criteria.

SVOCs

SVOCs were not detected at concentrations above the groundwater or surface water criteria in Tank 75.
Six (6) SVOCs (2-methylnaphthalene, 4-methylphenol (p-cresol), acenaphthene, fluorene, phenanthrene
and phenol) were detected in the deepest surface water sample (SW-01-3 at 13 feet bws), but at
concentrations below the groundwater and surface water criteria.
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Pesticides

Pesticides were not detected at concentrations above the groundwater criteria in Tank 75. However, one
or more of four (4) pesticides (delta-BHC, methoxychlor, p,p’-DDD, and/or p,p’-DDT) were detected at
concentrations above their surface water criteria in all three (3) surface water samples. Endrin aldehyde
or endrin ketone were also detected at two (2) surface water samples, but at concentrations below both
the groundwater and surface water criteria.

PCBs

PCBs were not detected in surface water in Tank 75.

Metals and Inorganics

Metals were detected in surface water at all three (3) surface water depths in Tank 75.

Manganese (total) was detected at a concentration above the groundwater and surface water criteria in
the deepest surface water sample (SW-01-3 at 13 feet bws). However, the dissolved phase manganese
concentration was well below the groundwater and surface water criteria at this sample, indicating that
the surface water sample SW-01-3 may have had sediment inclusion, and therefore may not be
attributable to the surface water media, but rather the sediment inclusion. Manganese (dissolved) was
detected above the groundwater and surface water criteria in the intermediate surface water field
duplicate sample (SW-01-2 at 7 feet bws) but was non-detect in the original sample.

Other metal and inorganic parameters were also detected, but at levels below their groundwater and
surface water criteria, including barium (total and dissolved), calcium (total and dissolved), cobalt
(dissolved only), copper (dissolved only), iron (total and dissolved), magnesium (total and dissolved),
nickel (total and dissolved), potassium (total and dissolved), sodium (total and dissolved), and zinc (total
and dissolved).

PFAS

PFAS were detected in surface water at the one (1) surface water sample collected (SW-01-2 at 7 feet
bws) in Tank 75.

PFOA was detected at concentrations marginally above its groundwater and surface water criteria (8.0-
8.3 ng/L detection compared to 6.7 ng/L groundwater and surface water criteria). PFOS was also
detected at a concentration marginally above its groundwater and surface water criteria (2.9 ng/L
detection compared to 2.7 ng/L groundwater and surface water criteria).

Other PFAS parameters were also detected, including 1H,1H,2H,2H-perfluorodecane sulfonic acid (6:2),
1H,1H,2H,2H-perfluorooctane sulfonic acid (6:2), PFBS, PFBA, PFDA, PFHpA, PFHxS, PFHxA, and
PFNA,; however, there are no groundwater or surface water criteria for these parameters.

Additional Parameters

The following additional parameters were also analyzed to assist in the characterization of the surface
water in Tank 75:

e  The heat of combustion of liquid hydrocarbon fuels, which is a measure of the energy a fuel can
provide, and as measured by Parr calorimeter were reported as “Did Not Fire” indicating that when
prepped for Heat of Combustion/BTU analysis, the samples did not combust.

e  The measurement of oil and grease, as measured by the silica gel treated n-hexane extractable
material (SGT-HEM; non-polar material), was not detected above the reported limit for all samples.

e  Flash point was determined to be >175 degrees Fahrenheit for all samples.
e Ethylene glycol was not detected.
¢ Reactive cyanide and sulfide were not detected.
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e  pHwas slightly basic, ranging from 7.95 (SW-01-3) to 8.28 (SW-01-1).

e  Temperature was consistent, ranging from 19.7 degrees Celsius (SW-01-3) to 19.9 degrees Celsius
(SW-01-1 and SW-01-2).

5.4 Sediment Analytical Results

Fifteen (15) sediment samples and two (2) field duplicate sediment samples were collected from 15
locations in Tank 75 during the RI field investigation activities completed on June 3 and 4, 2024. Sediment
samples were analyzed for VOCs, SVOCs including 1,4-dioxane, pesticides, PCBs, metals and
inorganics, and/or PFAS, as well as various additional parameters to characterize the sediment samples.
The sediment analytical results are summarized in Table 5-3. Detected sediment analytical results for all
compounds are presented in Figure 5-3.

VOCs

VOCs were detected above one or more sol cleanup objective (SCO) at all 17 sediment samples
collected from Tank 75.

Eight (8) VOCs, including 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, isopropylbenzene
(cumene), styrene, and/or benzene, toluene, ethylbenzene and xylenes (BTEX), were detected above the
Unrestricted Use SCOs at all 17 sediment samples.

One (1) VOC, benzene, was detected above the Industrial Use SCO in 12 out of 17 sediment samples.

Seven (7) VOCs, 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, isopropylbenzene
(cumene), toluene, ethylbenzene and/or xylenes, were detected above the Protection of Groundwater
SCOs at all 17 sediment samples.

SVOCs
SVOCs were detected above one or more SCO at all 17 sediment samples collected in Tank 75.

Seventeen (17) SVOCs, including most polycyclic aromatic hydrocarbons (PAHs), 2-methylnaphthalene,
acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, biphenyl, chrysene, dibenzofuran, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene and pyrene were detected above the Unrestricted
Use SCOs at all 17 sediment samples.

Seven (7) SVOCs, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, indeno(1,2,3-
cd)pyrene, naphthalene, and/or phenanthrene, were detected above the Industrial Use SCOs at 12 out of
17 sediment samples.

Eleven (11) SVOCs, including 2-methylnaphthalene, acenaphthylene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluorene, indeno(1,2,3-
cd)pyrene, naphthalene, and/or phenanthrene, were detected above the Protection of Groundwater SCOs
at all 17 sediment samples.

Pesticides
Pesticides were not detected in sediment in Tank 75.
PCBs

PCBs were detected at one (1) sediment sample (SED-03) in Tank 75, at a concentration of 4 milligram
per kilogram (mg/kg) above its Unrestricted Use SCO of 0.1 mg/kg and its Protection of Groundwater
SCO of 3.2 mg/kg, but below its Industrial Use SCO of 25 mg/kg.

PCBs were not detected at the remaining 16 out of 17 sediment samples collected.
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Metals and Inorganics

Metals and inorganics were detected above one or more SCO at all 17 sediment samples collected in
Tank 75.

Sixteen (16) metals, including aluminum, antimony, arsenic, barium, cadmium, calcium, chromium (total),
cobalt, copper, iron, lead, mercury, nickel, selenium, vanadium, and/or zinc, were detected above the
Unrestricted Use SCOs at all 17 sediment samples.

Five (5) metals, arsenic, chromium (total), copper, lead, and/or mercury, were detected above the
Industrial Use SCOs at all 17 sediment samples.

Nine (9) metals, arsenic, barium, chromium (total), copper, lead, mercury, nickel, selenium, and/or zinc,
were detected above the Protection of Groundwater SCOs at all 17 sediment samples.

Other metal and inorganic parameters were also detected, but at levels below their soil SCOs, including
beryllium, manganese, silver, sodium, thallium, and cyanide.

PFAS
PFAS were detected in sediment at all six (6) sediment samples collected in Tank 75.

At this time, NYSDEC has only issued soil cleanup guidance values for PFOA and PFOS. PFOA was
detected at concentrations marginally above the guidance levels for unrestricted use in five (5) out of the
six (6) sediment samples. PFOA was also detected at concentrations marginally above guidance levels
for protection of groundwater in two (2) out of six (6) sediment samples. Neither PFOA nor PFOS were
detected above the guidance levels for industrial use in any of the sediment samples collected.

Other PFAS parameters were also detected, including 1H,1H,2H,2H-perfluorooctane sulfonic acid (6:2),
2-(n-methyl perfluorooctanesulfonamide) acetic acid, n-ethyl perfluoro-1-octanesulfonamide, n-ethyl-n-
((heptadecafluorooctyl)sulphonyl) glycine, perfluorodecane sulfonic acid (PFDS), perfluorononanesulfonic
acid (PFNS), PFHPA, perfluorooctane sulfonamide (PFOSA), PFOS, perfluoropentanoic acid (PFPeA),
perfluorotridecanoic acid (PFTriA), perfluoroundecanoic acid (PFUnA), and PFNA; however, there are no
soil guidance levels for these parameters.

Additional Parameters

The following additional parameters were also analyzed to assist in the characterization of the sediment
in Tank 75:

e The heat of combustion of liquid hydrocarbon fuels, which is a measure of the energy a fuel can
provide, and as measured by a Parr calorimeter and expressed in BTU, ranged from non-detect
(SED-13) to 5,430 BTU/Ib (SED-07).

e  The measurement of oil and grease, as measured by the silica gel treated n-hexane extractable
material (SGT-HEM; non-polar material), ranged from 10,400 mg/kg (SED-08) to 45,600 mg/kg
(SED-13).

e TOC ranged from 140,000 mg/kg (SED-03) to 447,000 mg/kg (SED-05).

e Flash point was not detected.

e Ethylene glycol was not detected.

o Reactive sulfide ranged from 18.5 mg/kg (SED-15) to 377 mg/kg (SED-05).
e pH was generally neutral, ranging from 7.0 (SED-11) to 8.0 (SED-08).

e  Temperature was consistent, ranging from 18.3 degrees Celsius (SED-09) to 20.1 degrees Celsius
(SED-03, -04, -05)).

e  There were no free liquids present in any samples, as measured by the paint filter liquids test.
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5.5 Soil Analytical Results

A total of nine (9) soil borings were completed between July 8 and August 9, 2024, and a total of eight (8)
hand augers were completed between July 10 and 11, 2024, during the Rl field investigation activities.

5.5.1 Surface Soil Analytical Results

Seventeen (17) surface soil samples at depths of 0 to 0.2 feet bgs and two (2) field duplicate surface soil
samples were collected between July 8 and August 8, 2024. In accordance with the SC/RIWP (AECOM,
2023), surface soil samples were not analyzed for VOCs. Surface soil samples were analyzed for SVOCs
including 1,4-dioxane, pesticides, PCBs, metals and inorganics, and PFAS. The surface soil analytical
results are summarized in Table 5-4.1. Detected surface soil analytical results for all compounds are
presented in Figure 5-4.1.

SVOCs
SVOCs were not detected at concentrations above the soil SCOs.

Eleven (11) SVOCs, including acenaphthylene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene and/or pyrene, were detected in eight (8) surface soil samples but below SCOs.

Pesticides
Pesticides were detected above the soil SCOs at three (3) surface soil samples collected.

Two (2) pesticides, including p,p’-DDD and/or p,p’-DDT, were detected above the Unrestricted Use SCOs
at three (3) surface soil samples (HA-01 0-0.2 feet bgs, HA-07 0-0.2 feet bgs, and SB-10 0-0.2 feet bgs).

Pesticides were not detected above Industrial Use or Protection of Groundwater SCOs and were not
detected in the remaining surface soil samples.

PCBs
PCBs were detected above the soil SCOs at seven (7) surface soil samples collected.

PCB-1260 was detected above the Unrestricted Use SCO at seven (7) surface soil samples (HA-01 0-0.2
feet bgs, HA-04 0-0.2 feet bgs and its duplicate, HA-07 0-0.2 feet bgs, SB-02 0-0.2 feet bgs and its
duplicate, and SB-08 0-0.2 feet bgs).

PCBs were not detected above Industrial Use or Protection of Groundwater SCOs and were not detected
in the remaining surface soil samples.

Metals and Inorganics
Metals and inorganics were detected above one or more SCO at all 19 surface soil samples collected.

Eleven (11) metals, including aluminum, arsenic, calcium, chromium (total), copper, iron, lead, mercury,
nickel, vanadium, and/or zinc, were detected above the Unrestricted Use SCOs at all 19 surface soil
samples.

One (1) metal, arsenic, was detected above the Industrial Use SCO at one (1) surface soil sample (SB-01
0-0.2 feet bgs).

Five (5) metals, arsenic, chromium (total), lead, mercury, and/or nickel, were detected above the
Protection of Groundwater SCOs at 17 surface soil samples (all except HA-05 0-0.2 feet bgs, and SB-07
0-0.2 feet bgs).
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Other metal and inorganic parameters were also detected, but at levels below their soil SCOs, including
antimony, barium, beryllium, cadmium, cobalt, magnesium, manganese, potassium, selenium, silver,
sodium, and cyanide.

PFAS

PFAS were detected in soil at all three (3) surface soil samples analyzed, but at concentrations below the
soil guidance levels.

PFOS was detected in two (2) surface soil samples (SB-01 0-0.2 feet bgs, and SB-07 0-0.2 feet bgs), but
below the soil guidance levels.

Other PFAS parameters were also detected, including PFDA, PFHxA, PFTriA, PFUNnA, and PFNA,;
however, there are no soil guidance levels for these parameters.

5.5.2 Subsurface Soil Analytical Results

Twenty-six (26) subsurface soil samples at depths greater than 0.2 feet bgs and three (3) field duplicate
subsurface soil samples were collected between July 9 and August 9, 2024. Subsurface soil samples
were analyzed for VOCs, SVOCs including 1,4-dioxane, pesticides, PCBs, metals and inorganics, and
PFAS. The subsurface soil analytical results are summarized in Table 5-4.2. Detected subsurface soil
analytical results for all compounds are presented in Figure 5-4.2.

VOCs
VOCs were detected above one or more SCO at three (3) subsurface soil samples collected.

Five (5) VOCs, including acetone, benzene, ethylbenzene, toluene, and/or xylenes, were detected above
the Unrestricted Use and the Protection of Groundwater SCOs at three (3) subsurface soil samples (HA-
03 2.3-2.5 feet bgs, HA-04 1.3-1.5 feet bgs, and SB-03 5-7 feet bgs).

VOCs were not detected above Industrial Use SCOs and were not detected above any soil SCOs in the
remaining subsurface soil samples.

SVOCs
SVOCs were detected above one or more SCO at one (1) subsurface soil sample collected.

Twelve (12) SVOCs, including most PAHs 2-methylnaphthalene, acenaphthene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, chrysene, fluorene, naphthalene, phenanthrene and pyrene, as
well as dibenzofuran, and n-nitrosodiphenylamine, were detected above the Unrestricted Use SCOs at
one (1) subsurface soil sample (HA-03 2.3-2.5 feet bgs).

Four (4) SVOCs, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and chrysene, were
detected above the Industrial Use SCOs at one (1) subsurface soil sample (HA-03 2.3-2.5 feet bgs).

Six (6) SVOCs, including 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, chrysene, and naphthalene, were detected above the Protection of Groundwater
SCOs at one (1) subsurface soil sample (HA-03 2.3-2.5 feet bgs).

SVOCs were not detected above any soil SCOs in the remaining subsurface soil samples.
Pesticides
Pesticides were detected above the soil SCOs at three (3) subsurface soil samples collected.

One (1) pesticide, p,p’-DDT, was detected above the Unrestricted Use SCO at three (3) subsurface soil
samples (HA-01 2.5-3.5 feet bgs, HA-03 2.3-2.5 feet bgs, and HA-04 1.3-1.5 feet bgs).
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Pesticides were not detected above Industrial Use or the Protection of Groundwater SCOs and were not
detected above any soil SCOs in the remaining subsurface soil samples.

PCBs

PCB-1260 was only detected above the Unrestricted Use SCO at one (1) subsurface soil sample (SB-02
10-11 feet bgs).

PCBs were not detected above Industrial Use or the Protection of Groundwater SCOs and were not
detected in the remaining surface soil samples.

Metals and Inorganics
Metals and inorganics were detected above one or more SCO at all 29 subsurface soil samples collected.

Eleven (11) metals, including aluminum, arsenic, calcium, chromium (total), iron, lead, manganese,
mercury, nickel, vanadium, and/or zinc, were detected above the Unrestricted Use SCOs at all 29
subsurface soil samples.

One (1) metal, arsenic, was detected above the Industrial Use SCO at one (1) subsurface soil sample
(HA-03 2.3-2.5 feet bgs).

Three (3) metals, arsenic, chromium (total), and/or manganese, were detected above the Protection of
Groundwater SCOs at 27 subsurface soil samples (all except HA-06 3-4 feet bgs, and SB-07 1-2 feet
bgs).

Other metal and inorganic parameters were also detected, but at levels below their soil SCOs, including
antimony, barium, beryllium, cadmium, cobalt, copper, magnesium, potassium, selenium, silver, and
sodium.

PFAS
PFAS were detected in subsurface soil at one (1) out of six (6) subsurface soil samples analyzed.

Only PFOS was detected in the subsurface soil sample collected from HA-05 (3-4 feet bgs), but at a
concentration below all guidance levels. No other PFAS were detected in this subsurface soil sample or at
the remaining five (5) subsurface soil samples collected.

5.6 Petroleum Impacted Soil Observations

Indications of petroleum impacted materials were observed in the field (i.e., petroleum odor or staining) in
three shallow borings, HA-01, HA-03, and HA-04, all located in the immediate vicinity of Tank 75. Signs of
petroleum impacts were observed from ground surface to the total depth of 4 feet bgs in boring HA-01 in
the northeast corner of Tank 75 in the area where the gunite lining has been removed. Two hand auger
borings located on the western perimeter of Tank 75 also exhibited petroleum impacts. A thin layer of
asphaltic material was observed in Boring HA-03 from 2.3 to 2.5 feet bgs, and HA-04 also exhibited signs
of petroleum impacted soil from 1.3 to 1.5 feet bgs. Refusal on concrete was encountered at 1.5 feet bgs
in boring HA-04. Stained soil exhibiting a creosote odor was observed in DPT soil boring SB-07 from a
depth of 2.0 to 5.4 feet bgs. The stained soil exhibited a creosote odor.
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6. Contaminant Fate and Transport

This section describes fate and transport processes that may influence the behavior of the contaminants
detected at the Site. The discussion emphasizes the processes that are essential in evaluating potential

exposure of human and environmental receptors to the Site contaminants detected at concentrations
above the SCGs. The following items are presented in this section:

1. Alist of contaminants detected above applicable SCGs at the Site.

2. General description of fate and transport processes occurring in soil, soil vapor/indoor air, surface
water/sediments, and groundwater systems.

3. Identification and description of properties of contaminants detected above the SCGs in the various

media at the Site.

4. Media-specific and contaminant-specific evaluation of potential fate and transport mechanisms

occurring at the Site.

6.1 Contaminants of Concern

Contaminants that exceeded SCGs at the Site during the Rl include:

Groundwater Metals: iron, magnesium, manganese, and sodium
PFAS: PFOS
Surface Water Pesticides: delta-BHC, methoxychlor, p,p’-DDD, and p,p’-DDT
Metals: manganese
PFAS: PFOS, PFOA
Sediment VOCs: 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene,
isopropylbenzene, styrene, benzene, toluene, ethylbenzene, and
xylenes
SVOCs: 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, biphenyl, chrysene, dibenzofuran, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene and
pyrene
PCBs: PCB-1248
Metals: aluminum, antimony, arsenic, barium, cadmium, calcium, chromium
(total), cobalt, copper, iron, lead, mercury, nickel, selenium, vanadium,
and zinc
PFAS: PFOA
Surface Soil Pesticides: p,p’-DDD, and p,p’-DDT
PCBs: PCB-1260
Metals: aluminum, arsenic, calcium, chromium (total), copper, iron, lead,

VOCs:
SVOCs:

Subsurface Soil

Pesticides:
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PCBs: PCB-1260

Metals: aluminum, arsenic, calcium, chromium (total), iron, lead, manganese,
mercury, nickel, vanadium, and zinc

Soil Vapor Not Analyzed
Indoor Air Not Analyzed

The above identified contaminants are evaluated further below.

6.2 General Description of Fate and Transport Mechanisms

This section provides general descriptions of the fate and transport processes that can occur in the
environment in which samples were collected as part of the Site investigations. In addition, the Site
characteristics that can affect these processes are discussed.

6.2.1 Transport Processes

Contaminant transport processes on the ground surface can occur through volatilization, wind erosion,
and as movement of dissolved contaminants in surface water runoff.

Contaminant transport in the subsurface can occur as movement of dissolved contaminants in
groundwater and/or as migration of volatilized contaminants in soil vapor. The primary transport
mechanisms are mass partitioning, advection, and dispersion.

Mass partitioning is a process in which contaminants move between different environmental media in
response to concentration gradients. For example, contaminants dissolved in groundwater may sorb (i.e.,
attach) onto soil particles or volatilize into the soil vapor. The process may involve mass transfer in any
direction between any of the environmental media. The net result of mass partitioning is the distribution of
the contaminant between all phases that remain in physical contact with each other. Typically, mass
partitioning acts to inhibit the migration of contaminants in groundwater or soil vapor by immobilizing a
part of the mass in the soil matrix (retardation). However, the process may be reversed, resulting in the
release of the sorbed contamination into the groundwater or soil vapor.

In the unsaturated zone (i.e., between ground surface and the water table), the total mass of a
contaminant is partitioned between the dissolved phase (soil moisture), the gas phase (soil vapor), and
the solid phase (soil matrix). In the saturated zone, the soil vapor phase is absent, and the partitioning
occurs only between the soil matrix and groundwater. Under equilibrium conditions, each phase contains
a fraction of the total contaminant mass present in the system (i.e., total of all phases equals 100 percent
of the contaminant mass present). The relative mass fractions are determined by the properties of each
contaminant and by the nature of the soil matrix. Equilibrium conditions may be disturbed by phenomena
such as migration of contaminated groundwater or soil vapor into an area, or removal of contaminant
mass from one of the media through degradation processes or gravity flow. Under these circumstances,
concentration gradients are created resulting in the occurrence of mass transfer between the media until
equilibrium is re-established.

The contaminant mass sorbed onto the soil matrix is essentially immobile. The exception is the mass in
the topmost soil layer near the ground surface, which can be transported by processes capable of moving
soil particles (wind or surface water runoff).

Transport of contaminants dissolved in the soil moisture in the unsaturated zone is generally limited as a
result of very low flow rates in the absence of full saturation. The only significant mechanisms may be
driven by water level fluctuations and gravity-driven downward flow during wet-weather periods, or
possibly sewer lines and manholes/catch basins which may be leaking and/or act as preferential
pathways. Such vertical transport of contaminants acts as a source for the saturated zone below.
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The contaminant mass, especially VOCs, contained within the soil vapor in the unsaturated zone and
within groundwater in the saturated zone is more mobile. Soil vapor can migrate in both vertical and
horizontal directions in response to pressure gradients. Soil vapor migration can create a discharge of
contaminants into the atmosphere or act as a source of contamination for groundwater in the saturated
zone. Migrating soil vapor may transfer mass into the soil matrix and soil moisture in previously
uncontaminated areas, thus increasing the areal extent of soil contamination in the unsaturated zone.

The primary transport mechanisms for contaminants dissolved in groundwater are advection and
dispersion. Advection is the movement of the dissolved contaminants carried by the flow of groundwater.
Dispersion refers to dissolved contaminants spreading due to the presence of non-uniformities of the
groundwater flow field. Dispersion results in a general widening of a plume, as well in smearing of the
plume boundaries. Processes similar to those that occur for soil vapor can enable dissolved contaminants
to reach a previously uncontaminated area and enter other environmental media. Given the relatively
moderate hydraulic gradient observed in the groundwater levels, dispersion and advection are transport
mechanisms in groundwater at this Site.

Contamination migrating with soil vapor or groundwater constantly interacts with the soil matrix. The
driving forces behind this process are created by concentration gradients between different phases and
the properties of the contamination and the soil matrix. Contaminant mass may either sorb from the
mobile soil vapor or groundwater onto the soil particles or it may undergo a reverse process of
desorption.

In the case of sorption, contaminant mass is transferred from the mobile medium into the immobile soil
medium. This retardation phenomenon tends to decrease the velocity of contaminant migration. The
magnitude of the retardation depends on the properties of each contaminant and the soil matrix. The key
indicator parameter for the retardation properties of the soil is the organic carbon content. Soils with high
organic carbon content sorb dissolved contaminants more readily and create a more significant
retardation effect than soil with limited, or no organic carbon content. Desorption is the reverse process.
Contamination is transferred from the soil matrix into the groundwater or soil vapor. As a result, soil
containing contaminant mass may act as a source if exposed to the less-contaminated soil vapor or
groundwater. Desorption from soil into the soil vapor or groundwater is increasingly inhibited by
increasing content of organic carbon in the soil.

The primary transport mechanisms in the surface water at the Site are advection, dispersion, and mass
partitioning. These are essentially the same as described for groundwater, although advection and
dispersion of contaminants may be enhanced due to the increased water flow rates as compared to
groundwater flow rates at the Site. In addition, volatilization is greater in surface water. The transport of
contaminants in surface water is also affected by flocculation and/or precipitation of contaminants. These
processes may change the rate at which contaminants are transported or may cause them to settle out of
the surface water into the underlying sediment.

Mass partitioning and erosion/particle entrainment are two primary transport mechanisms of contaminants
in sediment. Contaminants sorbed to sediment particles are in equilibrium with the water immediately
adjacent to the particles, based on the organic carbon content of the sediment and portioning properties
of each contaminant. Particle entrainment is a process where sediment particles are moved from one
location to another due to turbulent water flow. Contaminants in the sediment are transported along with
the sediment particles.

6.2.2 Mass Destruction Processes

Abiotic mass destruction processes that rely on the presence of air or exposure to sunlight (such as
hydrolysis and photolysis) have not been proven to be effective on the contaminants present in the
surface soil of the Site (i.e., PAHs and metals).

The most significant mass destruction process that takes place in the subsurface environment is microbial
degradation. The most significant microbial degradation processes for organic contaminants that operate
in the subsurface are biological oxidation (aerobic and anaerobic); reductive dechlorination; and co-
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metabolic degradation. During degradation, organic compounds are transformed into daughter forms,
which may be recalcitrant or further degradable. Daughter compounds can be either more or less toxic
than the parent compounds. If a contaminant degrades into a sequence of degradable daughter
compounds, it is ultimately fully metabolized into such compounds as carbon dioxide, methane, water,
and chloride.

6.2.3 Properties of Site Contaminants

This section discusses the properties of the contaminants identified at the Site that will impact their fate
and transport. As described in Section 5.0, groups of compounds detected at concentrations above SCGs
include: VOCs, SVOCs, pesticides, PCBs, metals, and PFAS. These are briefly discussed below.

VOCs

VOCs were not detected in groundwater at concentrations above groundwater criteria in any of the nine
(9) monitoring wells.

VOCs were not detected in surface water at concentrations above the groundwater or surface water
criteria in any of the three (3) surface water sample depths collected from Tank 75.

VOCs were detected in sediment above one or more SCO in all 15 sediment sample locations collected
from Tank 75. Eight (8) VOCs, including 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene,
isopropylbenzene, styrene, and BTEX, were detected above the Unrestricted Use SCOs. One (1) VOC,
benzene, was detected above the Industrial Use SCO. Seven (7) VOCs, including 1,2-dichlorobenzene,
1,4-dichlorobenzene, chlorobenzene, isopropylbenzene, toluene, ethylbenzene and xylenes, were
detected above the Protection of Groundwater SCOs.

In accordance with the SC/RIWP (AECOM, 2023), surface soil samples were not analyzed for VOCs.
VOCs were detected in subsurface soil above one or more SCO at three (3) subsurface soil samples
collected. Five (5) VOCs, including acetone, benzene, ethylbenzene, toluene, and xylenes, were detected
above the Unrestricted Use and the Protection of Groundwater SCOs.

In general, VOCs readily volatilize into the atmosphere or soil vapor. At the surface, these compounds
may decay and/or volatilize upon exposure to sunlight and to the atmosphere. VOCs are soluble in water
and their dissolved contaminants are transported by advection and dispersion in groundwater and surface
water. The same processes of advection and dispersion are responsible for the migration of these
compounds in the atmosphere or the soil.

1,2-Dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, ethylbenzene, styrene, and BTEX are simple
aromatic hydrocarbons with a benzene ring. These VOC contaminants were only identified in sediment
media within Tank 75. Simple aromatic hydrocarbons are volatile and moderately soluble in water. They
are readily biodegraded under aerobic conditions and also degrade under anaerobic conditions, albeit at
slower rates. They have low to moderate organic carbon-to-water partitioning coefficients and do not
readily partition into the soil or sediment, making it relatively mobile in the environment.

SVOCs

SVOCs were not detected in groundwater at concentrations above groundwater criteria in any of the nine
(9) monitoring wells.

SVOCs were not detected in surface water at concentrations above the groundwater or surface water
criteria in the three (3) surface water sample locations collected from Tank 75.

SVOCs were detected in sediment above one or more SCO in all 15 sediment sample locations collected
in Tank 75. Seventeen (17) SVOCs, including most PAHs: 2-methylnaphthalene, acenaphthene,
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, biphenyl, chrysene, dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
naphthalene, phenanthrene and pyrene, were detected above the Unrestricted Use SCOs. Seven (7)
SVOCs, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene,
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naphthalene, and phenanthrene, were detected above the Industrial Use SCOs. Eleven (11) SVOCs,
including 2-methylnaphthalene, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, naphthalene, and
phenanthrene, were detected above the Protection of Groundwater SCOs.

SVOCs were not detected in surface soil at concentrations above the soil SCOs. SVOCs were detected in
subsurface soil above one or more SCO at one (1) subsurface soil sample collected. Twelve (12) SVOCs,
including most PAHs 2-methylnaphthalene, acenaphthene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, chrysene, fluorene, naphthalene, phenanthrene and pyrene, as well as
dibenzofuran, and n-nitrosodiphenylamine, were detected above the Unrestricted Use SCOs. Four (4)
SVOCs, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and chrysene, were detected
above the Industrial Use SCOs. Six (6) SVOCs, 2-methylnaphthalene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, chrysene, and naphthalene, were detected above the Protection
of Groundwater SCOs.

Generally, SVOCs are characterized by low volatility, low solubility in water, and a high organic carbon-to-
water partitioning coefficient. As a result, they are relatively immobile, and typically sorb onto the
soil/sediment matrix. The potential for leaching from soil/sediment to groundwater or surface water
decreases as the compound’s molecular weight increases. As a result, the primary transport mechanism
for SVOCs (PAHSs especially) is mechanically by wind and erosion/particle entrainment. Biodegradation
rates are relatively low. PAHs are often associated with the combustion of organic materials and are
commonly found at elevated levels in industrial areas and adjacent to roadways.

Pesticides
Pesticides were not detected in groundwater in any of the nine (9) monitoring wells.

Pesticides were not detected in surface water at concentrations above the groundwater criteria in Tank
75. However, four (4) pesticides, including delta-BHC, methoxychlor, p,p’-DDD, and p,p’-DDT, were
detected above their surface water criteria in all three (3) surface water sample locations.

Pesticides were not detected in sediment in Tank 75.

Pesticides were detected in surface soil above the soil SCOs at three (3) surface soil samples collected.
Two (2) pesticides, including p,p’-DDD and/or p,p’-DDT, were detected above the Unrestricted Use SCOs.
Pesticides were also detected in subsurface soil above the soil SCOs at three (3) subsurface soil samples
collected. One (1) pesticide, p,p’-DDT, was detected above the Unrestricted Use SCO.

The high organic partition coefficients of pesticides, and their relatively low water solubilities, suggest that
they will adsorb strongly to soil and will not partition into groundwater. The biodegradability of these
compounds varies, but in general, these compounds will persist in a temperate climate such as found at
the Site. These compounds can accumulate in some plants and can be absorbed by animals or humans
eating the plants.

PCBs
PCBs were not detected in groundwater in any of the nine (9) monitoring wells.
PCBs were not detected in surface water in Tank 75.

PCBs were detected at one (1) sediment sample (SED-03) above its Unrestricted Use and Protection of
Groundwater SCOs, but below its Industrial Use SCO. PCBs were not detected in the remaining 14 out of
15 sediment sample locations collected in Tank 75.

PCBs were detected in surface soil above the soil SCOs at seven (7) surface soil samples collected.
PCB-1260 was detected above the Unrestricted Use SCO. PCBs were also detected in subsurface soil
above the soil SCOs at one (1) subsurface soil sample collected. PCB-1260 was detected above the
Unrestricted Use SCO.
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PCBs are a group of manmade chemicals that are oily liquids or solids and were used widely in electrical
equipment like capacitors and transformers. They are very stable mixtures that are resistant to extreme
temperature and pressure. PCBs do not readily breakdown in the environment, and can remain for long
periods cycling between air, water, and soil.

Metals and Inorganics

Metals and inorganics were detected in groundwater in all nine (9) monitoring wells. Four (4) metals,
including iron, magnesium, manganese, and sodium, were detected above their groundwater criteria in all
nine (9) monitoring wells. Based on their ubiquitous distribution in soil and groundwater across the Site,
these metals may be associated with background conditions rather than past fuel bulk storage activities.
The highest concentrations of total metals exceeding criteria were detected in overburden well MW05-03
(3-28 feet bgs) and deeper overburden well MW-03 (17.5-27.5 feet bgs). The highest number of total
metals exceeding criteria were detected in in overburden well MW05-03 (3-28 feet bgs). Metal
concentrations also reduced when compared to the filtered (dissolved) groundwater samples, which may
indicate the inclusion of sediment in the unfiltered groundwater samples.

Metals and inorganics were detected in surface water at all three (3) surface water depths in Tank 75.
Manganese (total) was detected above the groundwater and surface water criteria in the deepest surface
water sample (SW-01-3 at 13 feet bws). However, the dissolved phase manganese concentration was
well below the groundwater and surface water criteria at this sample, indicating that the surface water
sample SW-01-3 may have had sediment inclusion, and therefore may not be attributable to the surface
water media, but rather the sediment inclusion. Manganese (dissolved) was detected above the
groundwater and surface water criteria in the intermediate surface water field duplicate sample (SW-01-2
at 7 feet bws) but was non-detect in the original sample.

Metals and inorganics were detected in sediment at all 15 sediment sample locations collected in Tank
75. Sixteen (16) metals, including aluminum, antimony, arsenic, barium, cadmium, calcium, chromium
(total), cobalt, copper, iron, lead, mercury, nickel, selenium, vanadium, and zinc, were detected above the
Unrestricted Use SCOs. Five (5) metals, arsenic, chromium (total), copper, lead, and mercury, were
detected above the Industrial Use SCOs. Nine (9) metals, arsenic, barium, chromium (total), copper, lead,
mercury, nickel, selenium, and zinc, were detected above the Protection of Groundwater SCOs.

Metals and inorganics were detected in surface soil above one or more SCO at all 19 surface soil
samples collected. Eleven (11) metals, including aluminum, arsenic, calcium, chromium (total), copper,
iron, lead, mercury, nickel, vanadium, and zinc, were detected above the Unrestricted Use SCOs. One (1)
metal, arsenic, was detected above the Industrial Use SCO. Five (5) metals, arsenic, chromium (total),
lead, mercury, and nickel, were detected above the Protection of Groundwater SCOs. Metals and
inorganics were also detected in subsurface soil above one or more SCO at all 29 subsurface soil
samples collected. Eleven (11) metals, including aluminum, arsenic, calcium, chromium (total), iron, lead,
manganese, mercury, nickel, vanadium, and zinc, were detected above the Unrestricted Use SCOs. One
(1) metal, arsenic, was detected above the Industrial Use SCO. Three (3) metals, arsenic, chromium
(total), and manganese, were detected above the Protection of Groundwater SCOs.

Metals are generally persistent, and they may form complexes with other elements. They do not volatilize
or degrade. However, in their soluble form, metals are mobile in groundwater and surface water. The
preference of metals towards soil/sediment sorption as opposed to dissolution in water depends mostly
on the acidity or alkalinity of the system.

PFAS

PFAS were detected in groundwater in all four (4) monitoring wells sampled. PFOS was detected in one
(1) monitoring well MW05-01 (2.8-22.8 feet bgs) marginally above its groundwater criterion. PFOA was
also detected at all four (4) monitoring wells sampled, but below its groundwater criteria.

PFAS were detected in surface water at the one (1) surface water sample collected (SW-01-2 at 7 feet
bws) in Tank 75. PFOA and PFOS were detected marginally above their groundwater and surface water
criteria.
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PFAS were detected in sediment at all six (6) sediment samples collected in Tank 75. PFOA was detected
marginally above guidance levels for unrestricted use in five (5) out of the six (6) sediment samples.
PFOA was also detected marginally above guidance levels for protection of groundwater in two (2) out of
six (6) sediment samples. There were no PFAS detected above guidance levels for industrial use in any
of the sediment samples collected.

PFAS were detected in surface soil at all three (3) surface soil samples analyzed, but at concentrations
below the soil guidance levels. PFAS were also detected in subsurface soil at one (1) out of six (6)
subsurface soil samples analyzed, but below all guidance levels.

PFAS can be released into the air, water, and soil in places where they are produced or used. The highest
levels are typically found near facilities that have made or used PFAS. PFAS do not occur naturally and
do not readily biodegrade. As a result, they are persistent in the environment. PFAS are highly soluble in
water and have very low volatility and can be transported long distances via groundwater or surface
water.

6.3 Fate and Transport in the Unsaturated Zone
6.3.1 Migration

The propagation of contaminants in the unsaturated zone is dominated by three processes: migration of
the dissolved phase contaminants with infiltrating precipitation; migration of the volatilized contaminants in
the soil vapor; and migration of the sorbed contamination with fugitive dust emissions or surface runoff.
Contaminants present on the surface or within the soil or sorbed to the soil may dissolve as precipitation
percolates through the unsaturated zone. The flow is mostly gravity-driven and directed downwards. Such
downward migration through the unsaturated zone may constitute a source of contamination of the
saturated zone below.

Infiltration-induced migration is expected to be higher for the contaminants with higher solubility, such as
VOCs and low molecular weight SVOCs, and lower for PAHs, pesticides, PCBs, and PFAS due to their
lower solubility in water.

For metals, the degree of solubility is determined primarily by the type of metal and the pH of the
environment with a general decrease in metals solubility with increasing pH. According to the purge logs
for the monitoring wells sampled during the RI activities, the pH at the Site is generally neutral ranging
from 7.1 to 9.2, which suggests limited solubility. The exception to this is the slightly elevated pH of 10.1
to 10.3 at shallow well MW05-02 during groundwater sampling, and of 10.6 at deeper well MW-04D
during well development, which may be caused by mineral compounds and/or debris (e.g., concrete,
wood and brick) present in the surrounding soils. However, the metals detected in groundwater at these
monitoring wells were present at relatively low concentrations, consistent with the other monitoring wells,
which suggests limited leaching and solubility.

Contaminants can enter the soil vapor through the process of volatilization. There are limited VOCs
present at the Site, in subsurface soil, and, as a result, the migration of VOCs through the gas phase is
not likely significant.

The Site contains vegetated areas and the exposed surfaces of soil at the Site would generate fugitive
dust emissions. Erosion and transport of surface soils by wind and runoff are possible migration pathways
for contamination present on the surface and adsorbed onto surface soils.

6.3.2 Degradation

Generally, the occurrence and rates of unsaturated zone degradation have to be determined by means of
field studies, such as respiration tests. However, unsaturated zone biodegradation is limited by the
amount of moisture present in the soil and transport processes between bacteria and contaminants.
Sufficient moisture for active biological growth may not be present at all locations where contamination is
elevated. Also, without a continuous aqueous phase, mass transfer between the bacteria and
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contaminants will be low, especially for low mobility compounds such as PAHs, pesticides, and metals.
These conditions tend to limit the amount of natural biodegradation of some compounds that will occur in
the unsaturated zone.

6.4 Fate and Transport in the Saturated Zone
6.4.1 Migration

Contaminant migration in the saturated zone takes place predominantly by means of the transport of the
dissolved-phase contamination in groundwater. The dominant factors are the direction of groundwater
flow within the aquifer, the hydraulic gradient, the hydraulic conductivity of the aquifer material (both the
average value and spatial distribution) and the chemical composition of the soil matrix.

Groundwater was observed within the overburden fill material and within native silty clay. The
groundwater flow direction was generally towards the west/northwest, with a small component to the
north. Horizontal hydraulic conductivity values for the shallow overburden ranged from 2.44 x 10-% cm/s to
6.90 x 1077 cm/s. This estimated horizontal groundwater velocity was approximately 0.02 feet per year.
The estimated vertical groundwater flow was also fairly low, at 0.10 feet per year. As such, it is expected
that contaminant migration in the saturated zone is minimal.

6.4.2 Degradation

Only metals and PFAS were detected in groundwater at the Site. PFAS are generally recalcitrant and
therefore, degradation of these contaminants at the Site is expected to be minimal to nonexistent. Metals
do not degrade.

6.5 Fate and Transport in Surface Water and Sediment in
Tank 75

6.5.1 Migration

In natural settings, contaminant migration in surface water and sediment occurs primarily by physical
transportation. However, given that Tank 75 is an isolated gunite-lined lagoon situated in low-permeability
silty clay, migration of surface water and sediment contaminants does not occur. This is supported by
groundwater sample analytical results indicating not significant impacts of Site-related compounds.

6.5.2 Degradation

Only pesticides, metals and PFAS were detected in surface water in Tank 75; whereas VOCs, SVOCs,
PCBs, metals and PFAS were detected in sediment.

VOCs in sediment can degrade by both aerobic and anaerobic processes, and some phenolic
compounds would typically degrade in anaerobic environments. DO measurements recorded during
surface water sampling were less than 10 m/L, but ORP measurements were all positive, which indicates
a slightly aerobic environment. As such, VOCs, and some SVOCs, are expected to naturally degrade
within Tank 75.

PCBs, PFAS, and most SVOCs detected in sediment and/or surface water in Tank 75 are generally
recalcitrant and therefore, degradation of these contaminants is expected to be minimal to nonexistent.
Metals do not degrade.
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7. Qualitative Human Health Exposure
Assessment and Fish and Wildlife
Assessment

This section presents the HHEA and FWRIA for the Site. The qualitative HHEA uses data and information
collected during the RI to assess human health exposure in the immediate and surrounding areas. The
qualitative HHEA provides an evaluation of potential adverse health effects under current and potential
future Site conditions that may result from exposure to contaminants attributable to former activities at the
Site.

7.1 Qualitative Human Health Exposure Assessment

This qualitative HHEA follows the general format and procedures set forth in DER-10. This qualitative
HHEA uses data and information collected during site investigations, and appropriate information from
site characterization activities to assess human health exposure in the immediate and surrounding areas.
The qualitative HHEA provides an evaluation of potential adverse health effects under current and
potential future site conditions that may result from exposure to contaminants attributable to former
activities at the Site. The HHEA includes five components which are presented in this Rl Report:

1. Description of contaminant source(s) (if known) and contaminated environmental medium.

2. Explanation of the contaminant release and transport mechanisms to the exposed population (see
Section 6).

3. Identification of exposure points where actual or potential human contact with a contaminated
medium could occur.

4. Description of the routes of exposure to potential human receptors (i.e., ingestion, inhalation, dermal
absorption).

5. Characterization of the receptor populations who may be exposed to contaminants at a point of
exposure (e.g., construction worker, onsite employee, public).

7.2 Source(s) of Contamination

Tank 75 is an in-ground petroleum storage structure constructed during World War 1l for the storage of
fuel oil. Tank 75 was formerly equipped with two pumps, one for unloading oil and the second for
removing accumulated rainfall. In addition to fuel oil, off-specification asphalt, other tank bottoms, soils,
piping, and refinery sludge are believed to have been placed in Tank 75.

Since Tank 75 was taken out of service in 1980, wastes were not placed in the structure after the effective
date of relevant RCRA regulations. The structure contents include both listed and characteristic
hazardous wastes. Contaminants associated with these refinery wastes include petroleum related VOCs,
SVOCs, and metals.

Contaminants identified in soil and groundwater adjacent to Tank 75 is likely associated with occasional
spills over the years.

7.3 Identification of Contaminants of Potential Concern

Based upon the analytical data obtained and presented in Section 5, the contaminants listed in Section
6.1 (and summarized in Table 7-1) include all chemicals, organized by media of concern, for which there
was at least one sample in at least one location where SCGs were exceeded. A “medium of concern” is
identified as a physical medium (e.g., soil, groundwater) in which one or more contaminants were
detected at concentrations exceeding their SCGs.

Prepared for: Ashland Inc. AECOM
Remedial Investigation Report, Rev. 1 42



Remedial Investigation Rev. 1 Ashland Inc. Project number: 60730037

Media of concern at the Site include surface soil, subsurface soil, groundwater, sediment / sludge, surface
water and vapor.

The primary contaminants of concern on the Site are VOCs, SVOCs and PCBs in soil and sediment;
pesticides in soil and surface water; metals in all media of concern; and PFAS in groundwater, sediment
and surface water. The contaminants of concern in each media are listed in Table 7-1.

7.4 Exposure Pathways

An exposure pathway is the manner by which an individual may come in contact with a contaminant. The
exposure pathway is complete when all five elements associated with exposure pathways are
documented (per Section 7.1). A potential exposure pathway exists when any one or more of the five
elements is not known. If any of the five elements comprising an exposure pathway has never existed in
the past, does not exist in the present, and is likely to not exist in the future, then an exposure pathway
can be eliminated.

The Site and surrounding properties are zoned industrial and are located within the United Refinery
property which is fenced in and restricted to the general public. There are no buildings on-Site and none
are expected to be erected in the foreseeable future. The property predominantly consists of the in-
ground petroleum storage structure that is fenced in, and the remainder is surrounded by vegetative
cover. The reasonably anticipated future use of the Site is to remain industrial with the eventual
decommissioning and removal or stabilization of the tank.

Under the current and continued industrial use of the Site, the relevant human receptors include long-
term workers who regularly access the Site; short-term construction workers who may be involved in
construction and/or repair work to existing Site infrastructure or remediation activities; visitors or
trespassers who may enter the property occasionally; and neighboring workers on adjacent industrial
properties.

The potentially complete exposure pathways include direct contact with surface soil by all on-Site
receptors; direct contact with surface soil, subsurface soils, groundwater, sediment and surface water by
short-term construction workers; dust inhalation with surface and subsurface soils by all relevant human
receptors; and inhalation of trench air and outdoor air by short-term construction workers.

Incomplete exposure pathways include inhalation of indoor air since there are no buildings on or within
vicinity of the Site; outdoor air by non-intrusive receptors since contaminants released into the
environment would be quickly dispersed and diluted; ingestion of potable groundwater since the Site and
surrounding properties are serviced by the municipal water supply which sources drinking water from the
Niagara River; and the consumption of vegetation, fish and wildlife since the Site and surrounding
properties are zoned industrial whereby foraging, fishing and hunting is not permissible. In addition, the
nearest natural surface water body, Niagara River, is located more than 3,100’ northwest of the Site,
which is sufficiently distant such that on-Site contaminants would be unlikely to discharge to the
waterbody and be exposed to people.

Table 7-2 includes a conceptual site model of the relevant human receptors and exposure pathways at
the Site. The following subsections present the exposure pathways assessed for the Site under the
current and continued industrial land use scenario.

7.4.1 Groundwater

Groundwater is not accessible to most human receptors, except for construction workers who could come
into contact with contaminated groundwater during ground intrusive activities. However, it is standard
industry practice for construction workers to follow a HASP during ground intrusive work, including the
use of PPE, such that the actual exposure to contaminated groundwater is expected to be minimal.

In addition, contaminated groundwater is not being used for drinking water. The Site and surrounding
properties are serviced by the municipal water supply which sources drinking water from the Niagara
River. There are also no known domestic water supply wells in the area.
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7.4.2 Surface Water

There are no natural surface water bodies on or within vicinity of the Site. However, there is surface water
(i.e., rainwater) that has accumulated within Tank 75. This surface water is not accessible to most human
receptors given that the Site is fenced and access is restricted, except for construction workers who could
come into contact with contaminated surface water during intrusive activities within the in-ground
structure. Nevertheless, it is standard industry practice for construction workers to follow a HASP during
intrusive work, including the use of PPE, such that the actual exposure to contaminated surface water is
expected to be minimal.

7.4.3 Sediment

There are no natural surface water bodies on or within vicinity of the Site. However, there is sediment
(i.e., sludge) that has accumulated within Tank 75. This sediment is not accessible to most human
receptors given that the Site is fenced and access is restricted, except for construction workers who could
come into contact with contaminated sediment during intrusive activities within the in-ground structure.
Nevertheless, it is standard industry practice for construction workers to follow a HASP during intrusive
work, including the use of PPE, such that the actual exposure to contaminated sediment is expected to be
minimal.

7.4.4 Surface Soil

The Site predominantly consists of the in-ground petroleum storage structure that is fenced in, and the
remainder is vegetative cover where surface soils may be disturbed.

Soil particulates could be dispersed as dust throughout the Site and neighboring properties during
significant ground disturbance and/or high winds and inhaled by on- and off-Site receptors. Direct contact
with surface soils may also occur for on-Site receptors who walk across the Site and who may handle the
disturbed soils. It is unlikely for neighboring workers to enter the Site and therefore the direct contact
exposure pathway is incomplete for off-Site receptors.

Based on the age of the source of contaminants (i.e., from the historical incidental spills while Tank 75
was in use) and the amount of significant vegetative cover across the Site, the soils are well compacted,
and it is unlikely that surface soils will be significantly disturbed during non-intrusive activities such that
direct contact or dust inhalation would be a concern.

In addition, it is standard industry practice for construction workers to follow a health and safety plan
(HASP) during ground intrusive work, including the use of PPE, such that the actual exposure to
contaminated surface soil is expected to be minimal.

7.4.5 Subsurface Soil

Subsurface soil is not accessible to most human receptors, except for construction workers who could
come into contact with contaminated subsurface soil during ground intrusive activities. However, it is
standard industry practice for construction workers to follow a HASP during ground intrusive work,
including the use of PPE, such that the actual exposure to contaminated subsurface soil is expected to be
minimal.

All human receptors may come into indirect contact with subsurface soils via dust inhalation during
ground intrusive work. However, it is standard industry practice to control volatilization, erosion, and/or
fugitive dust during construction activities, such that the actual dust inhalation exposure to contaminated
subsurface soil is expected to be minimal.
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7.4.6 Vapor

There may be vapor impacts at the Site sourced from known subsurface soil and sediment volatile
impacts. However, it should be noted that vapor testing has not been conducted at the Site given that the
vapor inhalation pathways are considered to be insignificant.

There are no buildings on Site and none are expected to be erected in the foreseeable future. As such,
there are no complete indoor air inhalation exposure pathways.

Vapor contaminants released into the ambient air would be quickly dispersed and diluted, such that the
outdoor air inhalation exposure pathway is considered to be incomplete for most human receptors, except
for construction workers who could be exposed to contaminated outdoor air while working within Tank 75.
Construction workers could also be exposed to potentially contaminated trench air while conducting
ground intrusive work. However, it is standard industry practice for construction workers to follow a HASP
during intrusive work, including the use of PPE, such that the actual exposure to potentially contaminated
outdoor or trench air is expected to be minimal.

7.4.7 Summary

Under the current and continued industrial use of the Site, there are complete exposure pathways from
surface soil, subsurface soil, groundwater, sediment, surface water, surface water and vapor for the long-
term workers, short-term construction workers, visitors / trespassers, and neighboring workers.

7.5 Fish and Wildlife Resources Impact Analysis

The need to perform a FWRIA is discussed in the NYSDEC document titled Fish and Wildlife Impact
Analysis for Inactive Hazardous Waste Sites, dated October 1994 [NYSDEC, 1994b]. The NYSDEC
requires a FWRIA when there is a significant potential for fish and wildlife resources to be present at a
site, and there is a significant potential for the migration of residuals to these resources.

As part of the SC/RI Work Plan (AECOM, 2023), the DER-10 Appendix 3C Fish and Wildlife Resources
Impact Analysis Decision Key was completed (Appendix N). Also presented in Appendix N is a
screenshot showing results of a search on the NYSDEC Environmental Resource Mapper indicating there
are no records of rare or state-listed animals or plants, or significant natural communities at the Site or in
its immediate vicinity. As stated in the SC/RI Work Plan, performance of a Fish and Wildlife Impact
Analysis (FWIA), was not planned for this Site unless significant impacts were identified. Based on results
of these Rl sampling activities, the possibility of significant impacts was not identified. Therefore, in
accordance with DER-10 Appendix 3C, performance of an FWRIA was not completed for this Site.
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8. Summary and Recommendations

Based upon the results of the RI, the following summary of the findings and recommendations is
provided. These RI activities were performed in accordance with the SC/RIWP dated October 11, 2023,
and approved by the NYSDEC on October 31, 2023. This report presents data and information gathered
in the field between April 16, 2024, and November 13, 2024.

8.1 Summary of Physical Characteristics and Geology

The Tank 75 Site comprises approximately 2.2 acres situated in the western portion of an approximate
20-acre parcel owned by Ashland. However, it currently sits within the perimeter fence of the United
Refining terminal facility (Figure 2-1). The Site is predominantly occupied by the in-ground gunite-lined
petroleum storage structure. The gunite liner is approximately 3 to 4 inches thick and is reinforced with
steel mesh. At the ground surface, the structure measures approximately 200 feet wide by 300 feet long
with sides that slope inward to a flat bottom approximately 26 feet below surrounding grade (Figure 2-2).
Tank 75 was formerly equipped with two pumps, one for unloading oil and the second for removing
accumulated rainfall. Steam coils (disconnected) are located on the bottom of the structure that were
used to heat the fuel oil during cold weather.

Surface water has regularly been identified with a sheen or other petroleum impacts because it comingles
with impacted sludge and sediment located at the bottom of the tank. During warmer months, black,
globular petroleum product has been identified at the surface most likely rising from deeper portions of
the tank as the water within warms with increased air temperature.

Two primary sediment types were identified within the tank during sediment investigation activities: a wet,
soft, oily sludge with significant petroleum impacts, and a medium stiff to hard sediment also with
significant petroleum impacts located below the previously noted unit. The soft sediment was identified at
depths ranging from 8.0 to 19.7 feet below the water surface (bws) with a thickness that ranged from 0.2
to 2.8 feet across 15 investigation locations. The medium stiff to hard sediment was identified below this
unit at depths ranging from 10.4 to 21.6 feet bws with a thickness that ranged from 0.7 to 3.5 feet across
15 investigation locations. Total sediment thickness within the bottom of the tank ranged from 2.3 to 5.5
feet.

The bottom of the medium stiff to hard sediment was interpreted as the tank bottom, primarily based on
probe refusal. In some cases, sediment core recovery exceeded the depth inferred by probing,
suggesting either over-recovery or misidentification of the tank bottom due to equipment limitations.
Ambiguity in sediment thickness and tank bottom depth stems from differences in probing and coring
methods. Hand probing may underestimate sediment thickness due to resistance from stiff sediment,
while vibracore sampling may over-recover material due to compaction or suction. Additionally, refusal
during coring may occur within stiff sediment rather than at the true tank bottom. Where discrepancies
occur, the tank bottom is estimated based on total core recovery.

The total volume of the upper soft sludge was approximately 1,380 cubic yards; the total volume of the
lower medium to hard sludge was approximately 4,570 cubic yards; resulting in a total volume of the
sludge of approximately 5,950 cubic yards.

The tank’s gunite liner was noted as missing/removed from areas proximate two of the 15 sediment
investigation locations (SED-03 and SED-15) considering glaciolacustrine silty clay similar to surrounding
Site soils was identified within the bottom of the sediment core. These locations represent the northeast
and southeast most sediment investigation locations.

The Site is underlain by glaciolacustrine deposits of red-brown silty clays and clayey silts to depths up to
35 feet bgs. Blue-gray mottling was identified within native glaciolacustrine deposits and groundwater was
primarily identified in soil cores at depths of 25 feet bgs or greater. Non-native fill material consisting of
poorly graded sand with silt as well as disturbed or reworked native clays were identified from surface to
depths up to 5 feet bgs. Impacts to subsurface soil including odor, visible staining, or elevated PID
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readings appear localized to specific shallow areas surrounding the tank and are most likely associated
with former operations at or around the Site rather than attributable to a release of the tank itself.

Water level readings were collected from the existing monitoring wells in April, July, and September 2024.
The depth to groundwater ranged from approximately 0.87 feet bgs (MW05-04) in July 2024, to 13.37 feet
bgs (MW-02D) in July 2024. The groundwater flow direction was generally towards the west/northwest
with a small component to the north in April and July 2024, and generally towards the west and
southwest, with a small component to the north in September 2024. Average hydraulic gradients ranged
from 0.011 to 0.026 feet per foot, with a downward vertical gradient of 0.39 to 0.58 feet per foot. Hydraulic
conductivity in overburden wells ranged from 2.44 x 105 cm/s (MW-02S) to 6.90 x 107 cm/s (MW-03).

8.2 Summary of Remedial Investigation

RI field activities were conducted between April 16 and November 13, 2024. The scope of field activities is
summarized as follows:

e Performance of Site clearing activities between April 16 and 17, 2024, and again on June 27,
2024.

e Completion of a preliminary Site survey on April 22, 2024, to confirm Site boundaries.

e Completion of a gamma walkover survey on April 22, 2024, to screen for possible areas of
elevated gamma radiation levels related to either former FUSRAP materials or slag. In addition,
field screening for elevated radiological levels was performed on all solid material generated
during RI sampling activities. No evidence of FUSRAP-related material was identified during
field screening activities. The radiological screening results were used mainly to ensure worker
safety while conducting intrusive activities, and to identify and segregate TENORM containing
materials from the IDW for waste management purposes. TENORM containing materials are not
a target of these RI activities.

¢ Redevelopment of nine (9) existing monitoring wells (MW-02S, MW-02D, MW-03, MW-04D,
MW-04S, MW05-01, MW05-02, MW05-03, and MW05-04).

¢ Collection of groundwater samples between April 29 and 30, 2024, from nine (9) existing
monitoring wells (MW-02S, MW-02D, MW-03, MW-04D, MW-04S, MW05-01, MW05-02, MW05-
03, and MWO05-04), for laboratory analysis.

e Performance of hydraulic conductivity testing between May 23 and May 24, 2024, on one (1)
deep well (MW-02D) and three (3) shallow wells (MW-02S, MW-03, and MW-04S).

e Completion of a bathymetric survey of the tank on May 22, 2024, to estimate the volume of
submerged sediment/sludge and to verify the depths of the sloping sides and bottom of the tank.

e Collection of three (3) surface water samples from Tank 75 at varying depths (SW-01-1 through
SW-01-3), and 15 sediment samples using a vibracore sampler (SED-01 through SED-15)
between June 3 and June 4, 2024, for laboratory analysis.

e Clearance of underground utilities surrounding Tank 75 on July 8, 2024.

¢ Advancement of nine (9) soil borings (SB-01 through SB-05 and SB-07 through SB-10) between
July 8 and 15, 2024, and between August 8 and August 9, 2024, by DPT methods surrounding
Tank 75 for the collection of surface and subsurface soil samples for laboratory analysis. Angled
soil boring SB-06 located south of the Tank was unable to be advanced due to difficult drilling
conditions, the presence of a berm, and limited clearance within the Site boundary.

e Advancement of eight (8) hand augered borings (HA-01 through HA-08) between July 10 and
11, 2024, surrounding Tank 75 for the collection of surface soil samples for laboratory analysis.

e Completion of a final Site survey on September 11, 2024, to measure the recently advanced
sampling locations.

e Management, and disposal of IDW on November 13, 2024.
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The laboratory analytical results are summarized in the following subsections.
Groundwater

Metals and PFAS were detected in groundwater above one or more SCG. The following parameters
exceeded their applicable SCG:

e TOGS Class GA Protection for Source of Drinking Water exceedances:
— Iron, magnesium, manganese, and sodium
- PFOS

Based on their ubiquitous distribution in soil and groundwater across the Site, these metals may be
associated with background conditions rather than past fuel bulk storage activities. Metal concentrations
also reduced when compared to the filtered (dissolved) groundwater samples, which may indicate the
inclusion of sediment in the unfiltered groundwater samples.

PFOS was detected marginally above the SCG in one monitoring well, which may be associated with
background levels.

VOCs, SVOCs, pesticides, and PCBs were not detected in groundwater above groundwater criteria. As
such, Rl results do not indicate that Tank 75 materials are adversely impacting surrounding groundwater.

Tank 75 Surface Water

Pesticides, metals, and PFAS were detected in Tank 75 surface water above one or more SCG. The
following parameters exceeded their applicable SCG:

¢ TOGS Class GA Protection for Source of Drinking Water exceedances:
— Manganese
- PFOAand PFOS
e TOGS Class A Protection for Surface Water exceedances:
— delta-BHC, methoxychlor, p,p’-DDD, and p,p’-DDT
- Manganese
- PFOAand PFOS

Pesticides were detected marginally above their surface water criteria in all three (3) surface water
sample locations but were not detected in surface water above the groundwater criteria. These pesticides
may be associated with historical application on the adjacent vegetation surrounding Tank 75.

Manganese (total) was detected above the groundwater and surface water criteria in the deepest surface
water sample (SW-01-3 at 13 feet bws). However, the dissolved phase manganese concentration was
well below the groundwater and surface water criteria at this sample, indicating that the surface water
sample SW-01-3 may have had sediment inclusion, and therefore may not be attributable to the surface
water media, but rather the sediment inclusion. Manganese (dissolved) was detected above the
groundwater and surface water criteria in the intermediate surface water field duplicate sample (SW-01-2
at 7 feet bws) but was non-detect in the original sample.

PFOS and PFOA were detected marginally above the SCG in surface water, which is likely associated
with background levels.

VOCs, SVOCs, and PCBs were not detected in surface water above the groundwater or surface water
criteria.

No abnormal color or visual impacts were identified in surface water samples collected from Tank 75;
however, a petroleum sheen has been identified on the surface of the water within the tank, as well as
petroleum odor.
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Sediment

VOCs, SVOCs, PCBs, metals, and PFAS were detected in sediment above one or more SCG. The
following parameters exceeded their applicable SCG:

. Unrestricted Use SCO exceedances:

— BTEX, 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, isopropylbenzene, and
styrene

—  2-Methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, biphenyl, dibenzofuran, and n-
nitrosodiphenylamine

—  PCBs, specifically Aroclor 1248

—  Aluminum, antimony, arsenic, barium, cadmium, calcium, chromium (total), cobalt, copper, iron,
lead, mercury, nickel, selenium, vanadium, and zinc

—  PFOA (exceedance of guidance level for unrestricted use)
e Industrial Use SCO exceedances:
— Benzene

—  Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene,
naphthalene, and phenanthrene

— Arsenic, chromium (total), copper, lead, and mercury
e  Protection of Groundwater SCO exceedances:

— 1,2-Dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, isopropylbenzene, toluene,
ethylbenzene and xylenes

—  2-Methylnaphthalene, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, naphthalene,
and phenanthrene

—  PCBs, specifically Aroclor 1248
— Arsenic, barium, chromium (total), copper, lead, mercury, nickel, selenium, and zinc
—  PFOA (exceedance of guidance level for protection of groundwater)

Pesticides were not detected in sediment in Tank 75.
Surface Soil

Pesticides, PCBs, and metals were detected in surface soil above one or more SCG. The following
parameters exceeded their applicable SCG:

. Unrestricted Use SCO exceedances:
-  p,p-DDD, and p,p’-DDT
— PCBs, specifically Aroclor 1260

— Aluminum, arsenic, calcium, chromium (total), copper, iron, lead, mercury, nickel, vanadium, and
zinc

. Industrial Use SCO exceedances:
— Arsenic

. Protection of Groundwater SCO exceedances:
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— Arsenic, chromium (total), lead, mercury, and nickel
SVOCs, and PFAS were not detected in surface soil above the soil SCGs.

VOCs were not analyzed in surface soil.

Elevated gamma count rates were observed associated with slag-like material indicating the likely
presence of TENORM-related slag.

Subsurface Soil

VOCs, SVOCs, pesticides, PCBs, and metals were detected in subsurface soil above one or more SCG.
The following parameters exceeded their applicable SCG:

e  Unrestricted Use SCO exceedances:
— Acetone, benzene, ethylbenzene, toluene, and xylenes

—  2-Methylnaphthalene, acenaphthene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, chrysene, fluorene, naphthalene, phenanthrene, pyrene, dibenzofuran,
and n-nitrosodiphenylamine

-  p,p-DDT
—  PCBs, specifically Aroclor 1260

—  Aluminum, arsenic, calcium, chromium (total), iron, lead, manganese, mercury, nickel,
vanadium, and zinc

e Industrial Use SCO exceedances:
— Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and chrysene
—  Arsenic

e  Protection of Groundwater SCO exceedances:
— Acetone, benzene, ethylbenzene, toluene, and xylenes

—  2-Methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
and naphthalene

— Arsenic, chromium (total), and manganese

PFAS were not detected in subsurface soil above the soil guidance levels.

8.3 Qualitative Human Health Exposure Assessment

Under the current and continued industrial use of the Site, there are complete, albeit minimal, exposure
pathways from surface soil, subsurface soil, groundwater, sediment, surface water, surface water and
vapor for the long-term workers, short-term construction workers, visitors / trespassers, and neighboring
workers.

8.4 Recommendations

The following recommendations are offered for consideration by the NYSDEC. The recommendations
include additional Remedial Investigation/Feasibility Study activities:

Surface Soil

Surface soil exceedances of Pesticides, PCBs, and metals should be addressed in a feasibility study.
Remedial action objectives include preventing ingestion/direct contact of impacted soils, preventing
migration of contaminates from the Site to adjacent surface soils, and restoring impacted surface soils to
below the appropriate SCG based current and anticipated future on land use.
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Subsurface Soil

Surface soil exceedances of VOCs, SVOCs, pesticides, PCBs, and metals should be addressed in a
feasibility study. Remedial action objectives include preventing ingestion/direct contact of impacted soils,
preventing migration of contaminants from the Site to adjacent surface soils, and restoring impacted
surface soils to below the appropriate SCG based current and anticipated future on land use.

Groundwater

Groundwater exceedances of Metals (iron, magnesium, manganese, and sodium) and PFAS (PFOS) are
likely a result of background and are not a result of impacts from Tank 75 operations. No action for
groundwater is recommended at this time.

Tank 75 Surface Water

Surface water exceedances of Pesticides, metals, and PFAS should be addressed in a feasibility study.
Remedial action objectives include removing Tank 75 surface water and filling in Tank 75.

Tank 75 Sediment

Tank 75 sediment analytical results were compared to soil criteria. Exceedances of VOCs, SVOCs, PCBs,
metals, and PFAS should be addressed in a feasibility study. Remedial action objectives include
preventing ingestion/direct contact of impacted soils and preventing off-Site migration of contaminants.
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PERFLUOROHEXANOIC ACID (PFHXA)
PERFLUOROOCTANESULFONIC ACID (PFOS)
PERFLUOROOCTANOIC ACID (PFOA)
PERFUORONONANOIC ACID (PFNA)

2 undwater Sample Location

Location Well Depth
D

Interval (ft) Criteria

| crRIT
50
60
NA

NA

Sample
Date

8510

MW-025 (19" - 29')

svoc.

1,4-DIOXANE (P-DIOXANE)
METALS:

BARIUM

BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL

IRON

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

POTASSIUM

POTASSIUM [DISSOLVED]
SODIUM

SODIUM [DISSOLVED]
PFAS:
PERFLUOROOCTANOIC ACID (PFOA)

MWo5-04 (3' - 23')

METALS:

ALUMINUM

ARSENIC

ARSENIC [DISSOLVED]
BARIUM

BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL
CHROMIUM, TOTAL [DISSOLVED]
COBALT

COBALT [DISSOLVED]
IRON

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

NICKEL [DISSOLVED]
POTASSIUM

POTASSIUM [DISSOLVED]
SODIUM

SODIUM [DISSOLVED]

PERFLUOROBUTANESULFONIC ACID (PFBS)
PERFLUOROHEPTANOIC ACID (PFHPA)
PERFLUOROHEXANOIC ACID (PFHXA)
PERFLUOROOCTANESULFONIC ACID (PFOS)
PERFLUOROOCTANOIC ACID (PFOA)

MW-03 (17.

METALS:
ALUMINUM

ARSENIC [DISSOLVED]
BARIUM

BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL
CHROMIUM, TOTAL [DISSOLVED]
COBALT

IRON

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

NICKEL [DISSOLVED]
POTASSIUM

POTASSIUM [DISSOLVED]
SODIUM

SODIUM [DISSOLVED]

| crRIT
0.35

1000
10

CRIT

MW-025 (19' - 29') (DUP)

Svocs:
1,4-DIOXANE (P-DIOXANE)
METALS :

BARIUM

BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL
CHROMIUM, TOTAL [DISSOLVED]
IRON

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

NICKEL [DISSOLVED]
POTASSIUM

POTASSIUM [DISSOLVED]
SODIUM

0.92 1 SODIUM [DISSOLVED]

PFAS:
PERFLUOROOCTANESULFONIC ACID (PFOS)
PERFLUOROOCTANOIC ACID (PFOA)

[

MW@5-03 (3' - 28')

vocs:

ACETONE

METALS:

ALUMINUM

ARSENIC

BARIUM

BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL
CHROMIUM, TOTAL [DISSOLVED]
COBALT

COBALT [DISSOLVED]
COPPER

COPPER [DISSOLVED]
IRON

LEAD

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

NICKEL [DISSOLVED]
POTASSIUM

POTASSIUM [DISSOLVED]
SELENIUM [DISSOLVED]
SODIUM

SODIUM [DISSOLVED]
ZINC

| crRIT

04/24

MA@5-02 (3' - 23')

Vocs:
CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE

BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL
CHROMIUM, TOTAL [DISSOLVED]
COBALT

IRON

LEAD

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

POTASSIUM

POTASSIUM [DISSOLVED]
SILVER [DISSOLVED]
SODIUM

SODIUM [DISSOLVED]
VANADIUM

VANADIUM [DISSOLVED]
CYANIDE [DISSOLVED]

| cRIT

04/24

MW-04S (14' - 24')

voCcs:
1,1-DICHLOROETHANE
METALS:

ARSENIC [DISSOLVED]
BARIUM

BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL
CHROMIUM, TOTAL [DISSOLVED]
COBALT

COBALT [DISSOLVED]
IRON

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

NICKEL [DISSOLVED]
POTASSIUM

POTASSIUM [DISSOLVED]
SILVER [DISSOLVED]
SODIUM

SODIUM [DISSOLVED]
VANADIUM [DISSOLVED]

MA@5-01 (2.8' - 22.8')

SVocs:

DI-N-BUTYL PHTHALATE

METALS:

ALUMINUM

ARSENIC [DISSOLVED]
BARIUM

BARIUM [DISSOLVED]
CALCIUM

CALCIUM [DISSOLVED]
CHROMIUM, TOTAL
CHROMIUM, TOTAL [DISSOLVED]
COPPER

COPPER [DISSOLVED]
IRON

LEAD

MAGNESIUM

MAGNESIUM [DISSOLVED]
MANGANESE

MANGANESE [DISSOLVED]
NICKEL

NICKEL [DISSOLVED]
POTASSIUM

POTASSIUM [DISSOLVED]
SODIUM

SODIUM [DISSOLVED]

PFAS:

1H, 1H, 2H, 2H-PERFLUOROOCTANE SULFONIC ACID (6:2)

PERFLUOROBUTANESULFONIC ACID (PFBS)
PERFLUOROBUTANOIC ACID (PFBA)
PERFLUOROHEPTANOIC ACID (PFHPA)
PERFLUOROHEXANESULFONIC ACID (PFHXS)
PERFLUOROOCTANESULFONIC ACID (PFOS)
PERFLUOROOCTANOIC ACID (PFOA)
PERFLUOROPENTANOIC ACID (PFPEA)
PERFUORONONANOIC ACID (PFNA)

MW-04D (29' - 34')

SVocs
CAPROLACTAM

METALS:
ALUMINUM

ALUMINUM [DISSOLVED]

ARSENIC

ARSENIC [DISSOLVED]

BARIUM
BARIUM [DISSOLVED]
CADMIUM

CADMIUM [DISSOLVED]

CALCIUM

CALCIUM [DISSOLVED]

CHROMIUM, TOTAL

CHROMIUM, TOTAL [DISSOLVED]

IRON
IRON [DISSOLVED]
MAGNESIUM

MAGNESIUM [DISSOLVED]

MANGANESE

MANGANESE [DISSOLVED]

NICKEL [DISSOLVED]
POTASSIUM

POTASSIUM [DISSOLVED]

SILVER [DISSOLVED]
SODIUM
SODIUM [DISSOLVED]

CRIT | o4/24

| crIT

zz9%zzz:s¢z

ASHLAND TANK 75, TONAWANDA, NY

REMEDIAL INVESTIGATION
2024 GROUNDWATER ANALYTICAL RESULT
(DETECTED CONCENTRATIONS ONLY)

04/24

Parameter Criteria  Detected
Value Concentration
(Red Text Indicates

Exceedance)

Criteria: CRIT = NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, Class GA.
Note: PFAS criteria and detected concentrations are shown in ng/L; all others are shown in pg/L.
Source: NYS ITS GIS Program Office, 2021
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SW-01-1 (1') | CRIT 1 | CRIT 2 . s 4 & e : 3 “*'. . -
PESTICIDES: i " . m'_ ',.‘ ’
ENDRIN ALDEHYDE 5 | 5 L “ - \
P,P'-DDD 0.3 | 0.00008 ) &'t | g
METALS: e € '
BARIUM 1000 e
BARIUM [DISSOLVED] 1000 4
) CALCIUM SW-e1-2 (7') | CRIT 1 | CRIT 2
- CALCIUM [DISSOLVED]
p *h i *W! COBALT [DISSOLVED] PESTICIDES:
- g COPPER [DISSOLVED] DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE)
L & IRON ENDRIN KETONE
- MAGNESIUM METHOXYCHLOR
MAGNESIUM [DISSOLVED] P,P'-
‘ MANGANESE METALS:
3 MANGANESE [DISSOLVED] | BARIUM
NICKEL BARIUM [DISSOLVED]
NICKEL [DISSOLVED 1 CALCIUM
POTASSIl[JM ! \ CALCIUM [DISSOLVED]
POTASSIUM [DISSOLVED] J COBALT [DISSOLVED]
SODIUM IRON
SODIUM [DISSOLVED] IRON [DISSOLVED]
ZINC [DISSOLVED] - MAGNESIUM
1 . MAGNESIUM [DISSOLVED]
l i MANGANESE
NICKEL
POTASSIUM
i POTASSIUM [DISSOLVED]
- SODIUM
| SODIUM [DISSOLVED]
. PFAS:
a. s 1 i PERFLUOROBUTANESULFONIC ACID (PFBS)
- v PERFLUOROBUTANOIC ACID (PF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>