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EXECUTIVE SUMMARY

OBG | Baker Environmental Solutions Joint Venture (OBG | Baker) has prepared this Site
Investigation Report for the Erie Coke Site located in Erie, Pennsylvania. The report was prepared
for the Pennsylvania Department of Environmental Protection (PADEP or Department) to
document the methodologies used to implement the Site Investigation Scope of Work and
present the findings with associated conclusions and recommendations moving forward.

An industrial manufacturing facility has operated at the site since approximately 1833 with
multiple owners over the years. In 1987, Erie Coke Corporation acquired the property and began
operating the facility, which contained 58 coke ovens, a coke oven battery under firing system,
two boilers, a byproduct tar recovery system, laboratory building, associated railroad lines, and a
wastewater treatment system.

The facility has a long history of violations of Pennsylvania environmental laws, including the Air
Pollution Control Act, the Solid Waste Management Act, and the Clean Streams Law, as well as
federal environmental laws and regulations. These violations resulted in numerous Department
legal actions against Erie Coke Corporation. In December 2019, Erie Coke Corporation announced
the immediate and permanent closure of the facility.

After closure, the U.S. Environmental Protection Agency (USEPA) conducted a removal action
including removing and disposing of above ground storage tanks, totes, drums, and piping that
were hazardous and an environmental threat. The USEPA completed their field activities in
November 2022. Because the recently-completed USEPA removal actions did not include an
investigation of contaminated soil, groundwater, surface water, or sediment, the Department
tasked OBG | Baker with completing the Site Investigation presented herein.

Preliminary and preparation activities included completing an aerial geolocated drone survey to
develop a ‘real time’ digitized base map of the site for use in the investigation and all project-
related figures moving forward. Extensive site clearing also was completed, including developing
pathways to boring locations in the surrounding woodlands, around site buildings, and near the
outfalls and access vaults.

The Site Investigation sampling activities began in September 2022 and included the collection of
hundreds of soil, surface water, sediment, waste material, groundwater grab, and groundwater
monitoring well samples throughout the approximate four month active investigation.

Sediment samples collected from Outfalls #001, Outfall #002, and the associated access vaults
along the effluent lines exhibited several Semi-Volatile Organic Compound (SVOC) and metal
detections above criteria (PA Medium-Specific Concentrations [MSCs]) concluding that the
discharge waters from site operations were insufficiently processed prior to discharge into Lake
Erie.
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Sediment samples collected along the approximate 2,000 feet of Lake Erie shoreline exhibited
detections and/or criteria exceedances for SVOCs and metals. A majority of the contamination
were in shoreline sediments in the northwestern, non-operational area of the site near Outfall
#002 and to a lesser extent in sediments near the main operational area of the site to the
southeast. The impact to shoreline sediments is likely a function of contaminant leaching from
the decades of disposing of various process waste on and over the bluff above the shoreline.

Several borings were advanced outside of the operational areas of the Erie Coke facility in an
attempt to evaluate background site conditions. Most of these samples were collected near the
southern site boundary away from Lake Erie in anticipation of being topographically-upgradient
and in non-operational areas of the site. No true native areas were identified at the six
background boring locations. Manmade materials (e.g., bricks and slag) were encountered in all
six borings at the surface and/or at depth concluding there are likely little to no areas on site with
true native (undisturbed) material.

As expected from the coke manufacturing process, Volatile Organic Compounds (VOCs) were not
the primary contaminants encountered during the investigation. Benzene was the most detected
VOC in soil (<10% detection rate) and only exceeded criteria in five of the samples. Conversely,
SVOCs and metals were detected extensively in soil across the site. Polycyclic Aromatic
Hydrocarbons (PAHs) were the most abundant of the SVOCs with detections in over 90% of the
soil samples and criteria exceedances in approximately 20% of the soil samples. These criteria
exceedances included the non-operational areas of the facility to the northwest and west. The
nature of these impacts is understandable as this subgroup of SVOCs occurs naturally in coal and
are released to the atmosphere when burned.

Although most of the SVOC and metals impact were in surface soils, contamination at depth also
was encountered in 45 borings across the site with some criteria exceedances below the water
table (approximately 8 feet below ground surface [bgs]) and as deep as 14 feet bgs with a majority
of the criteria exceedances limited to manganese, vanadium, and arsenic. While metal detections
were ubiquitous in site soils, criteria exceedances were not. As expected from coke
manufacturing, arsenic and vanadium were the most abundant metals having criteria
exceedances in 53 and 60 soil samples, respectively. Similar to SVOCs, the horizontal extent of
metals impact appears to be sitewide with multiple metal criteria exceedances exhibited not only
in the main operational and tank areas, but also in the non-operational areas of the facility to the
northwest and west. Polychlorinated Biphenyls (PCBs), dioxins, and pesticides did not exhibit
notable detections or concentrations above criteria that would warrant further investigation of
these parameters.

Numerous groundwater grab samples were collected and analyzed to aid in determining the

number, location, and construction of the groundwater monitoring wells on site. A total of 11

shallow wells and four deep wells were installed for the investigation. Shallow wells were

installed to straddle the water table and the deeper wells were installed at the soil/bedrock
ES-2



interface (varying from approximately 15 to 25 feet bgs across the site). Hydrogeologic
calculations from the wells determined groundwater flow to be to the north toward Lake Erie, as
expected.

Similar to the soil horizon above, VOC detections were limited in the overburden aquifer, as was
expected due to the nature of coke manufacturing. Benzene was the primary VOC of concern
from both sampling events with criteria exceedances in approximately 40% of the monitoring
wells. This was anticipated as benzene is typically the primary VOC in concentrated byproducts,
air emissions, and wastewater from the coke manufacturing process.

The current extent of VOC (benzene) impact in groundwater can be considered sitewide with the
highest benzene concentration being in MW-2 located almost 2,000 feet north of the main
operational areas of the facility. It is unlikely that the VOC plume at MW-2 is associated with the
VOC plume in the main operational area of the facility due to reported concentrations, proximity,
groundwater flow direction, and MW-1 exhibiting no benzene detections (located between MW-
2 and main operational area of facility).

Most SVOC criteria exceedances in the groundwater wells differed from the SVOC exceedances in
vadose zone soils in that 1,1’-biphenyl, 2-methylnaphthalene, carbazole, dibenzofuran, and
naphthalene were the most common SVOC analytes to exceed criteria in the wells versus PAHs in
vadose soils. Although there were more SVOC constituents detected above criteria with higher
concentrations, the SVOC impact in groundwater does not appear to be as widespread as VOC
(benzene) impact. SVOC impact above criteria currently appears to be limited to the MW-2 area
to the north and also in the entire main operations area, east of the A and B Batteries. However,
the benzene impact in groundwater extends further west of the batteries (MW-5S and MW-5D in
December 2022).

Several dissolved metals were detected and exceeded criteria in the monitoring wells. Iron and
manganese were the most abundant with criteria exceedances of one or both metals in all 15 of
the monitoring wells between the two sampling events. With metal criteria exceedances
exhibited in all wells between the two sampling events, the extent of metals impact in
groundwater includes a majority of the site. PCBs, dioxins, and pesticides do not appear to be a
concern in groundwater quality at the site with little to no detections of each in the monitoring
wells. Dense Non-Aqueous Phase Liquids (DNAPLs) were encountered in wells MW-8D, MW-9D,
and MW-10.

From the extensive volume of analytical, geological, and hydrogeological data and the conclusions
presented above, recommendations for further investigation (Phase Il Site Investigation) of the
site include, but are not limited to, advancement of test borings, soil and groundwater grab
sample collection, and ensuing groundwater monitoring well installations (shallow and/or deep)
in the vicinity of monitoring well MW-2, further northwest, west, and southeast of MW-1,
northwest of MW-10, between MW-9D and MW-8S/8D, west of the Loci/Diesel Shop, and
southeast of the Weld Shop. Additional outfall investigation activities and the assessment for
free petroleum product in groundwater are also proposed for the Phase Il activities.
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1.0 INTRODUCTION

OBG | Baker Environmental Solutions Joint Venture (OBG | Baker) has prepared this Site
Investigation Report for the Pennsylvania Department of Environmental Protection (PADEP or
Department) as authorized by PADEP Work Requisition, Number 7-6-181, Contract Number
SAP4000023226 (GTAC-7), pursuant to the Pennsylvania Hazardous Sites Cleanup Act (HSCA), Act
108, October 18, 1988.

This report presents the strategies and methodologies used to implement the Scope of Work at
the Erie Coke Site (site) located in Erie, Pennsylvania that were presented in the Site Investigation
Work Plan (OBG | Baker, July 2022). The report also presents the findings from the extensive
investigation activities and the associated conclusions and recommendations moving forward.
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2.0 BACKGROUND

The following sections present pertinent background information related to the site location,
physical setting, and historical operations.

2.1 Site Location and Physical Setting

The Erie Coke Site is located at 925 East Bay Drive in the City of Erie, Erie County, Pennsylvania at
42° 08’ 40.6602” N latitude and -80° 04’ 3.5976” W longitude on the USGS Erie North Quadrangle
map (Figure 1). Erie Coke Corporation (Erie Coke) owns several parcels of land totaling
approximately 186 acres of which approximately 96 acres is land, and an additional 90 acres is
considered ‘submerged lands’ (beyond the Lake Erie shoreline into the lake). The site is bordered
to the north by Lake Erie and Lampe Marina, to the east by East Avenue Boat Ramp (East Ave.
Boat Launch) and Lake Erie, to the south by a residential area and the Barber National Institute,
and to the west by the City of Erie wastewater treatment plant and a wooded area (Figure 2).

The site is located within a state designated Environmental Justice Area. The site is sparsely
vegetated and not in use. The site is generally flat, except for steep banks above the Lake Erie
shoreline and the area west and south of the main operational plant area. The northern / eastern
bank separates the site from Lake Erie and the western / southern bank separates the site from
East Bay Drive. Access to the site for vehicles is restricted to the East Avenue gate entrance where
a new locking gate and fencing were recently installed by the Department to partially restrict
access.

General land uses proximate to the site include commercial, industrial, and residential areas. The
population within a three-mile radius relies exclusively on a public water supply operated by Erie

Water Works.

2.2 Site Operational History

To aid in understanding and locations of historical site features, Figure 3 presents an unscaled
historical operations aerial map and Figure 4 presents an unscaled historical site layout.

An industrial manufacturing facility has operated at the site since approximately 1833. Beginning
in 1833, the Jarvis Company, and later, the Perry Iron Company operated a blast furnace on site.
In 1925, Pickand, Mather & Co. began operating 37 coke ovens on site. In 1942, Interlake Iron
Company (a.k.a., Perry Furnace Company), began operating an additional 35 coke ovens, known
as “B-Battery”. In 1952, 23 new coke ovens, known as “A Battery,” replaced the original 37 ovens
that were installed in 1925. In 1967, steel and coke production at the site stopped until 1970,
when Interlake Iron Company restarted the coke ovens under an agreement with Koppers
Company, Inc. In 1974, Koppers Company, Inc. began leasing and operating the coke ovens and
Koppers Company, Inc. subsequently bought the property in 1980. Koppers Company, Inc.
operated the coke ovens until it sold the property to Erie Coke Corporation in 1987. In 1987, Erie
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Coke Corporation acquired the property and began operating the facility, which contained 58 coke
ovens, a coke oven battery under firing system, two boilers, a byproduct tar recovery system,
associated railroad lines, and a wastewater treatment system. In 2018, Erie Coke Corporation
sold the railroad lines that run through the site to Robindale Energy & Associated Companies.

The facility has a long history of violations of Pennsylvania environmental laws, including the Air
Pollution Control Act, the Solid Waste Management Act, and the Clean Streams Law, as well as
federal environmental laws and regulations. These violations resulted in numerous Department
legal actions against Erie Coke Corporation including, Notices of Violations, Administrative Orders,
Civil Assessment of Civil Penalties, Consent Decrees, and an Air Quality Title V permit denial.

In August 2018, approximately 600 gallons of wastewater from a finishing tank at the facility’s
Wastewater Treatment Plant (WWTP on Figure 3; upper right center) was released onto the
ground. In March 2019, a large Aboveground Storage Tank (AST) at the WWTP failed causing a
large volume of wastewater to be released onto the ground. The wastewater released into the
environment contained, among other hazardous substances, benzene, naphthalene, ammonia,
and cyanide. The oldest decommissioned wastewater treatment tank (T-101) had been used for
storage of waste materials. During the removal of the tank, the contractor noted an approximate
3.5 feet thick layer of oily sludge (i.e., tank bottoms) with significant petroleum odor at the base
of the tank. The layer of oily sludge removed for off-site treatment and disposal was estimated
to be approximately 370 cubic yards (10,000 cubic feet).

InJuly 2019, the Department conducted a limited sampling event by collecting soil, surface water,
and groundwater samples for analysis from the site. Various constituents exceeded Surface
Water Quality Human Health Criteria. Groundwater samples exhibited concentrations of lead,
benzo(b)fluoranthene, and chrysene that exceeded Non-Residential, Non-Use Aquifer Medium-
Specific Concentrations (MSCs).

In December 2019, Erie Coke Corporation announced the immediate and permanent closure of
the facility. Upon notice of the shutdown, the Department sought a court order to secure a one
million dollar account previously established by Erie Coke Corporation for environmental
improvements as required by an Environmental Hearing Board Order. The court order required
the money to be applied to the safe shutdown of the facility. The Department directed Erie Coke
to address all regulatory issues associated with closure, including removal of all waste material
and wastewaters from the site. However, the one million dollars only covered disposal of a
portion of the wastewaters on site. The shutdown of the coke ovens and byproducts recovery
plant was completed in December 2019.

In May 2020, the Department requested the U.S. Environmental Protection Agency (USEPA) to
conduct a Removal Site Evaluation and determine if the site meets the threshold criteria for an
USEPA Removal Action. During the Removal Site Evaluation in July 2020, USEPA documented
tanks, totes, drums, and piping that, according to available labels and a materials list provided by
the facility, contain hazardous substances, pollutants, and contaminants, including site-specific K-
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listed hazardous wastes, Polychlorinated Biphenyls (PCBs), mercury, sulfuric acid, solvents,
corrosive liquids such as “weak ammonia liquor” and asbestos.

In September 2020, USEPA signed an Action Memorandum to request and document approval of
a Time-Critical Removal Action and funding for the site. In September 2020, USEPA began the
removal action to mitigate threats to the environment posed to the public health and welfare due
to the release of hazardous substances from the site.

USEPA demolished most of the buildings (the few that remain consist primarily of only the outer
brick structure), removed and disposed of waste, recycled appropriate scrap materials, and
mitigated risks associated with remaining tanks, containers and piping posing the greatest threat
to public health, welfare, and the environment. The USEPA completed their field activities in
November 2022. Because the recently-completed USEPA removal actions did not include an
investigation of contaminated soil, groundwater, surface water, or sediment at the site, the
Department tasked OBG | Baker with completing the Site Investigation presented herein.
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3.0 ANCILLARY INVESTIGATION ACTIVITIES

The Site Investigation was performed to determine if hazardous substances, pollutants, or
contaminants have been released on site through soil, sediment, surface water, and groundwater
sampling, and to evaluate the nature and extent of the identified environmental impact.

Specific Areas of Concern (AOCs) that were identified by the Department during the spring 2022
site kickoff and during the subsequent site reconnaissance were biased with more focus of soil
and groundwater in these areas. AOCs were identified through review of historical documents,
photos, and visual observations. In the larger site areas where AOCs were not identified, a
generalized, strategic sampling grid was used to attain the project objective of sufficiently
investigating all areas of the site. Detailed site maps with applicable sampling locations are shown
on Figures 6 through 16 with Figure 5 used as a key to the associated site figures layout.

It should be noted that throughout this report, parenthetical reference numbers (e.g., #62) may
be added next to the text referencing site structures, buildings, and appurtenances listed on the
Historical Site Layout map (Figure 4). This will allow for ease of reference when reviewing
applicable site figures.

3.1 Site Preparation

To complete the site investigation field activities in an efficient and timely manner, numerous site
preparation activities were completed at the project onset. The site preparation activities
summarized below were completed between September 19™ and 23™, 2022, using the drilling
subcontractor (Cascade Drilling, LP [Cascade] of Flint, MI) with OBG | Baker providing oversight
and direction. A frac (storage) tank, rolloff box, conex box, and drums also were mobilized during
the site preparation activities by the waste disposal subcontractor (American Waste Management
Systems, Inc. [AWMSI]) for use during the investigation field activities. An excavator and skid
steer were used by Cascade to complete most of the site preparation activities (e.g., vegetation
clearing and drilling access pathways).

A site walk with the Department and the OBG | Baker project manager and field personnel was
completed to review notable findings and features from the April 2022 site reconnaissance.
Access pathways to the various drilling and sampling locations also were identified during the site
walk and were subsequently cleared during the site preparation work. Clearing was difficult in
parts of the wooded areas along the western property boundary with dense phragmites growing
to heights over 15 feet tall (see Photographs #1 and #2 of Photographic Record — Attachment A).
Old fencing, trees and construction debris were also removed in some areas to allow later drill rig
access (Photograph #3 — Attachment A). Clearing of overgrowth around each of the applicable
site buildings (e.g., lab building) was completed to allow the drill rig to access drilling locations
adjacent to the buildings. After the clearing was completed, boring and sample locations were
demarcated with stakes, paint, and/or flagging using scaled site maps and a handheld GPS unit.
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Part of the preparation activities also included developing an access pathway and cleanout of
Outfall #001 and the drainage pathway to the Lake Erie shoreline with an excavator. Most of the
Outfall #001 piping discharge was plugged with sediment and debris prior to the preparation
activities (see Photograph #4 — Attachment A). Cleanout and removal of debris and vegetative
overgrowth from around the various outfall appurtenances (e.g., access vaults) across the site
also was completed by Cascade with an excavator and skid steer for potential later mapping
access.

As part of the preparation for the ensuing field activities, a ‘potable’ water line that was used for
the past few years by the USEPA contractor was planned on being used for the Site Investigation.
The water line is located inside Screening Station #2. To confirm that the water was of adequate
quality for the investigation activities (e.g., for decontamination), a sample (PW-1) of the water
was collected for analysis as one of the proposed field blanks.

The potable water sample was analyzed for the same extensive analytical suite as proposed for
soil and groundwater investigation samples across the site. From the laboratory analytical results
discussed in Section 8.0 of this report (Quality Assurance/Quality Control), the was acceptable for
use.

3.2 Site Survey

As part of the overall scope of work, three survey activities were completed at the site. Each one
of the surveys (an aerial image / geolocated drone survey, boundary survey, and a monitoring
well survey) were completed at different times during the field activities.

3.2.1 Aerial Image / Geolocated Drone Survey

At the request of the Department, an aerial drone flyover of the entire site was completed before
the site investigation field activities. The aerial drone digital photographs were delivered to the
Department in summer 2022 for use by the Department for presentational documents in the
future. In addition to the digital photographs, digitized videos of the numerous drone flightpaths
also were delivered to the Department.

An aerial geolocated drone survey also was completed to develop a ‘real time’ digitized base map
of the site for use in the investigation Work Plan and field activities. With the site appearance
changing daily from the concurrent USEPA activities, it was agreed that the development of a
current site map would provide notable value while performing and assessing site activities
instead of using antiquated online satellite maps. This digitized base map will be used for all
project-related figures moving forward.

The survey was completed May 12 and 13™, 2022, by OBG | Baker with a DJI Matrice 300 RTK
drone using the Zenmuse P1 sensor (see Attachment A — Photographs #5 and #6). The Zenmuse
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P1 sensor is used for projects where high-precision mapping activities are needed. The Matrice
300 had approximately a 35-minute flight time, and the associated kit had four sets of batteries
to allow all day operation.

The scope of work included initially checking airspace classifications for the area and determine if
there were restrictions or additional tasks required by the U.S. Federal Aviation Administration
(FAA). The airspace above the site was within the proper airspace class to fly the drone.

After equipment preparation and loading, the drone pilot mobilized to the site to complete the
aerial image collection and geolocated survey. After meeting with site personnel, the drone pilot
installed a ground control layout and completed safety planning. All field activities were
supported with an on-site OBG | Baker surveyor. After completing the aerial image survey, the
geolocated drone survey was completed. All aerial images were delivered to the Department in
June 2022.

The data and images of the precision survey were processed post-field with survey data collected
on the ground by the OBG | Baker PA-licensed surveyor. Numerous targets were placed around
the site and surveyed. The surveyed data was coupled with the geolocated drone survey data for
use in development of the orthomosaic aerial drone survey base map used for the site figures of
this report. Accuracy of the mapping is reported to be less than one inch horizontally.

3.2.2 Boundary Survey

At the request of the Department, a boundary survey also was completed at the site. Initially, the
survey included an office exercise of obtaining the deeds to the various parcels of the site for
review and coordination of the on-site activities. OBG | Baker prepared deed composites of the
record information obtained for the subject and adjoining properties and performed research for
record information of real property deeds, plats, and roadways, obtained from the Erie County
Recorder of Deeds.

The surveyor utilized this information to perform a field-run boundary survey of the subject
parcel. The boundary survey included the physical locations of the existing property corners and
right-of-way monumentations on the subject and adjoining properties. The property evidence
was evaluated in the office and final boundaries of the subject properties were determined under
the direct supervision of a licensed Pennsylvania Professional Land Surveyor (PLS) in compliance
with Manual of Practice for Pennsylvania Land Surveyors as adopted July 10, 1998.

Any missing corners were monumented with 3/4-inch rebar, 30-inches long with identifiable cap
or an equivalent durable marker, which was stated on the final drawing. In addition, line staking
was completed at intervisible locations setting the same %-inch rebar. It should be noted that
the boundary survey did not include submerged lands.
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For the on-site work, carsonite markers and wooden stakes at property corners marked
‘Boundary’ were installed at the appropriate locations. Iron pins also were installed at each line
stake point. The surveying activities were completed to an accuracy of 0.1 feet by a surveyor. The
new boundary drawings (PDF and AutoCAD versions) were provided to the Department with a
PDF copy provided in Attachment B. As shown on the attachment, of the approximate 186 acres
that encompasses the site, 96 acres is on land and another 90 acres is considered ‘submerged
lands’ beyond the Lake Erie shoreline. The property boundaries shown in the attachment have
been imported and placed onto all applicable site figures as a dashed line.

3.2.3 Monitoring Well Survey

A total of 15 groundwater monitoring wells were installed as part of the Site Investigation. To
provide accurate placement on scaled site figures and representative groundwater flow mapping,
the 15 wells were surveyed by the OBG | Baker surveyor concurrent with the sampling activities
in December 2022.

The monitoring well survey activities included locating the horizontal position and establishing
elevations of the newly-installed monitoring wells. Elevations of the top of steel protective casing,
top of inner Polyvinyl Chloride (PVC) casing, and adjacent ground surface were surveyed. The
horizontal survey data were measured to the nearest 0.1-foot and referenced to the Pennsylvania
State Plane Coordinate System, North American Datum (NAD) 1983. The vertical survey data were
measured to the nearest 0.01-foot and referenced to the North American Vertical Datum (NAVD)
1988. These surveying activities also were conducted under the direction of a professional land
surveyor licensed to practice surveying in the Commonwealth of Pennsylvania.

3.3 NPDES Outfall Investigation

The preliminary investigation of the National Pollutant Discharge Elimination System (NPDES)
outfalls and associated lines was completed as part of the overall investigation. From the on-site
kickoff and associated meeting, the Department expanded the initial scope of work to include an
investigation of the two NPDES outfall piping runs (#001 and #002) traversing the site (outfalls
shown on Figures 7 and 13 and access vaults shown on Figures 9 and 10). During the on-site
kickoff and ensuing site investigation activities, it was evident that the condition and competency
of both piping runs were compromised. Because breaches in the lines over years of operation
would likely be considered an Area of Concern (AOC), the Department requested an investigation
of both runs.

The investigation was segregated into two tasks; 1) sampling at the outfalls and available access
vaults, and 2) subsequent outfall geophysical survey mapping with ensuing soil and groundwater
grab sampling at identified breaches in the lines. Due to time constraints from other investigation
activities taking priority, the subcontracted geophysical outfall mapping and the subsequent soil
and groundwater grab sampling was not completed during this initial phase of the investigation.
Findings from the site investigation included herein will be utilized in meetings between the
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Department and OBG | Baker to assess the value of this activity during the next phase of the
investigation.

3.3.1 Outfall and Access Vault Sampling

All residual sediment samples were collected by hand using nitrile gloves and dedicated,
disposable sampling spoons and were analyzed for an extensive analytical suite including Target
Compound List (TCL) Volatile Organic Compounds (VOCs) (Method 8260D), TCL Semi-Volatile
Organic Compounds (SVOCs) (Method 8270E), Target Analyte List (TAL) Metals including mercury
(Methods 6010D and 7471B), PCBs (Method 8082A), pesticides (Method 8081B), and
dioxins/furans (Method 8290A) by the subcontracted laboratory (Eurofins Environmental Testing
Northeast, LLC of Pittsburgh, PA). One residual sediment sample also was analyzed for Total
Organic Carbon (Method EPA-Lloyd Kahn) to formulate regulatory comparison criteria, if needed.

All surface water vault samples were analyzed for the same constituents as residual sediments
but also included General Chemistry (multiple analytical methods; see Appendix C). Both a total
(unfiltered) and dissolved (field filtered) surface water sample were collected for the TAL Metals
analysis.

Outfalls

After the mouth of Outfall #001 had been cleaned out using an excavator during the site
preparation activities noted above, one residual sediment sample (SED-01) was collected by hand
with disposable scoops/spoons directly beneath the outfall shown and another (SED-02) was
collected from the drainage ditch leading from the outfall mouth to the Lake Erie shoreline (Figure
13). It should be noted that the extensive volume of residual sediment inside of the Outfall #001
(see Photograph #4 in Attachment A) was not removed as this was not part of the current scope
of work and would entail potential confined space planning and sampling issues.

A Matrix Spike/Matrix Spike Duplicate (MS/MSD) quality control sample also was collected from
the sample OF-SEDO1 location. Surface water samples were not collected at either of the two
outfalls (#001 and #002), as there was no flow at the time of the sampling.

All residual sediment samples, including the grab residual sediment samples along the cleared
drainage pathway from Outfall #001 to the Lake Erie shoreline, were field screened with a
Photoionization Detector (PID) capable of measuring total VOCs in Parts Per Million (ppm) and
evaluated for contaminant impact (staining, odor, etc.). The residual sediment sample (SED-02
on Figure 13) that appeared the most impacted along the drainage pathway toward Lake Erie was
submitted for analysis. Along the lakeshore further northwest, one residual sediment sample
(SED-09) also was collected below Outfall #002 (see Figure 7).
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Access Vaults

A total of eight access vaults (Vault A through Vault H on Figures 9 and 10) of the NPDES system
were identified for potential sampling as part of the investigation. Although they all varied in size
and depth, an example of one of the vaults (Vault B) is shown in Photograph #7 of Attachment A.
Residual sediment and surface water samples were proposed to be collected from each vault if
present. Clearing around one of the vaults for access to sampling is shown in Photograph #8 of
Attachment A. Precautions were taken to mitigate cleared materials falling into the vaults.

Residual sediment samples were collected following the same methodology as above for the
outfall sampling. If the vault was too deep for entering, an extension rod was used to lower the
sample container to collect the residual sediment sample. Any surface water samples from the
vaults were collected using the hand dip method also utilizing the extension rod when needed.

Of the eight vaults investigated (Vault A through Vault H), only two of the vaults had residual
sediment on the bottom available for sampling. One residual sediment sample was collected from
Vault F (72-SED01) and one from Vault G (VAULTA-SED) with an associated duplicate sample
(VAULTA-SEDD).

Only one vault had standing water in it available for surface water sampling. A surface water
sample (72-SW01) was collected from Vault F using the hand dip method cited above. In addition
to the collection of the surface water sample for analysis, a separate sample was collected to
measure applicable field parameters including temperature, Oxidation/Reduction Potential
(ORP), pH, dissolved oxygen, and conductivity. The field parameters are presented in Table 1.

3.3.2 Laboratory Analytical Results - Outfalls and Access Vaults

Residual sediment sample analytical results were compared to USEPA Biological Technical
Assistance Group (BTAG) criteria. Pennsylvania soil MSCs were used for comparison when a BTAG
number for a constituent found in residual sediment did not exist. Surface water vault analytical
results were compared to PA Chapter 93 Pennsylvania Water Quality Criteria (WQC). These
criteria assess whether surface waters can support aquatic life, recreation, water supply for
drinking, agriculture, and industry as well as other protected uses. As a comparison, the data
were screened against Criteria Continuous Concentrations (CCC), Criteria Maximum
Concentrations (CMC), and Human Health Criteria (HHC). Pennsylvania MSCs were used for those
constituents that did not have established WQC. A summary of the residual sediment analyte
detections (i.e., ‘Hits’ table) is presented in Table 2 and the surface water analyte detections
presented in Table 3.

Outfalls

As noted above, a total of three residual sediment samples and no surface water samples were
collected from the two outfalls. The residual sediment sample collected directly below Outfall
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#001 (OF-001-SEDO1) exhibited 17 SVOC detections above criteria with the highest concentration
being 5,800 micrograms per kilogram (ug/kg) for fluoranthene. A total of nine metals were
detected above criteria with the highest concentration being 110,000 milligrams per kilogram
(mg/kg) for iron.

Similar detections and concentrations were exhibited in the down gradient residual sediment
sample from Outfall #001 (OF-001-SED02). The residual sediment sample also exhibited 17 SVOC
detections above criteria with the highest concentration being 6,000 ug/kg for fluoranthene. A
total of 11 metals were detected above criteria with the highest concentration being 280,000
mg/kg for iron.

For the residual sediment sample (SED-09) collected from Outfall #002, criteria exceedances again
were limited to SVOCs and metals. A total of 13 SVOCs were detected above criteria with the
highest concentration being 620 ug/kg for fluoranthene. The only metals exceedance was
manganese with a concentration of 610 mg/kg.

Access Vaults

The residual sediment sample from Vault F (72-SED01) exhibited five SVOC detections above
criteria including 2,4-dimethylphenol (42 ug/kg), 2-methylnaphthalene (48 ug/kg), acenaphthene
(16 ug/kg), acenaphthylene (27 ug/kg), and indeno(1,2,3-cd) pyrene (19 ug/kg). The only other
criteria exceedance was arsenic at 11 mg/kg.

The residual sediment sample from Vault G (VAULTA-SED) exhibited 17 SVOC detections above
criteria with the highest concentration being 1,000 ug/kg for fluoranthene. Metal exceedances
included arsenic (9.9 mg/kg), copper (44 mg/kg), mercury (1.3 mg/kg), and selenium (2.6 mg/kg).
A quality control duplicate sample (VAULTA-SEDD) also was collected from Vault G. Detections
and concentrations were similar in the duplicate sample with 16 SVOC and five metal detections
above criteria.

Only one surface water sample was collected from the vaults. The sample (72-SW01) collected
from Vault F exhibited six total metal concentrations and no dissolved metal concentration above
criteria. Under general chemistry, the total alkalinity concentration (220 milligrams per liter
[mg/L]) exceeded the criteria of 20 mg/L.

3.4 Surface Water and Sediment Sampling

To evaluate if contaminant impact from the site is migrating through surface and near-surface
channeling, surface water and sediment samples were collected as part of the Site Investigation
activities.
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Surface water samples were collected using hand dip sampling techniques and sediment samples
were collected using dedicated, disposable sampling spoons. Both surface water and sediment
samples were analyzed for the same extensive analytical suite and methods as used for the
outfalls and vaults. Field parameter measurements of the surface water samples were also
collected and are included in Table 1.

3.4.1 Lake Erie Shoreline Investigation Activities

One of the objectives of the Department was a complete evaluation of the Lake Erie shoreline
within the bounds of the Erie Coke property. To accomplish this evaluation, OBG | Baker
personnel performed a site reconnaissance in April 2022. The site reconnaissance included the
traversing of more than 2,000 feet of shoreline that borders the land portion of the site. The focus
was primarily between Lampe Marina and the East Avenue boat launch, including the depositional
area on the west side of the East Avenue boat launch (off property). As the shoreline was
traversed, a handheld Global Position System (GPS) unit was used to geolocate identified areas of
interest for future sampling. No seeps were identified along the shoreline during the April 2022
site reconnaissance, but other sampling areas were identified. Lake Erie shoreline sampling
locations are shown on Figures 7, 9, and 13.

Sediment samples along Lake Erie were collected at approximate 250-foot intervals along the
length of the shoreline to provide spatial coverage. Based on this set interval and allowing for
manipulation based on site conditions, a total of ten sediment samples (SED-01 through SED-10)
were collected along the shoreline. One quality control duplicate sample (SED-05D) also was
collected for analysis.

In addition to the sediment samples collected along the Lake Erie shoreline, three unknown
‘material samples’ (MS-1 through MS-3) also were collected along the shoreline. These samples
consisted of unknown material that appeared to be disposed over the bluff near the lakeshore
during historical site operations. All three samples had a distinctively different makeup (color,
shape, fractures, weathering, etc.). An example of an unknown material sample that was analyzed
is shown on Photograph #10 in Attachment A.

3.4.2 Laboratory Analytical Results - Lake Erie Shoreline

The laboratory analytical results of the shoreline sediment samples are summarized on Table 2
and the detailed laboratory analytical reports are provided in Attachment C. All ten of the
sediment samples (and quality control duplicate sample) exhibited similar laboratory analytical
results in that no VOCs or pesticides were detected but did exhibit detections and/or criteria
exceedances for SVOCs and metals. The criteria comparison methodology was consistent with
the sediment sampling described above where the results would be compared to the BTAG values
unless not available. Results would then be compared to the MSCs for comparison and screening.

SVOC criteria exceedances varied significantly between the sediment samples. Samples SED-06
and SED-07 exhibited no SVOC criteria exceedances, whereas samples SED-02, SED-03, and SED-
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09 exhibited at least ten SVOCs that exceeded criteria. The remaining samples exhibited between
two and ten SVOC exceedances. SVOC constituents acenaphthylene and indeno(1,2,3-cd) pyrene
exhibited the most criteria exceedances having elevated levels in eight and nine samples,
respectively.

With respect to metals, four of the samples exhibited no metal criteria exceedances (SED-01, SED-
05, SED-05D, and SED-08), one of the samples exhibited six criteria exceedances (SED-04), and the
remainder exhibited between one and five metal criteria exceedances. Iron and manganese
exhibited the most criteria exceedances having elevated levels in five and seven samples,
respectively.

It should be noted that PCBs were detected in two of the samples (PCB-1254 in SED-05 and SED-
08) but both at concentrations (32 ug/kg and 14[J] ug/kg, respectively) below criteria.

3.4.3 Shoreline Material Sampling and Laboratory Analytical Results

During the site reconnaissance in April 2022, three areas were identified along the Lake Erie
shoreline that consisted of large volumes of unknown process/waste material dumped over the
bluff above and adjacent to the shoreline below. The Department and OBG | Baker agreed to
sample the material as part of the investigation. A photograph of one of the three areas is shown
at Photograph #10 in Attachment A.

Samples of the ‘material’ were collected using disposable hand tools and nitrile gloves from each
of the three areas along the shoreline (MS-1 through MS-3 shown on Figures 7, 9, and 13,
respectively). Each of the samples was analyzed for the same extensive analytical suite as the
sediment samples above except for pesticides.

The laboratory analytical results of the three material samples are summarized on Table 4 and the
detailed laboratory analytical reports are provided in Attachment C. For comparison, the criteria
used for the material samples were the Residential and Non-Residential soil MSCs. No VOCs or
PCBs were detected in the three material samples, but they did exhibit numerous SVOC detections
at concentrations below criteria. SVOC detections ranged from 11 detections in MS-1 to 18
detections in MS-2.

Several metals also were detected in the three material samples with only one criteria
exceedance. The vanadium concentration (21[J] mg/kg) in MS-1 exceeded the Residential MSC
of 15 mg/kg. All three of the samples exhibited at least 15 metal detections below criteria.

3.4.4 On-Site Surface Water and Residual Sediment Sampling Activities

Although the site is relatively flat, there are areas where there may be collection points of
potential contamination from the years of operational history. These collection points included
concrete vaults of various sizes and depths with most located adjacent to site buildings (see
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Photographs #11 and #12 in Attachment A). Surface water and residual sediment samples were
collected from each of these vaults. It should be noted that because these collection points may
contribute to deeper contaminant impact, borings also were advanced near these collection
points to assess for potential deeper contaminant impact (soil sampling discussed later in report).

Four surface water and five residual sediment samples (and one duplicate of each) were collected
as part of the investigation using the same sampling methodologies described above for the vault
and outfall surface water and residual sediment sampling. Samples were collected from concrete
vaults adjacent to the old main office (80-SED01), the laboratory (81-SEDO1 and 81-SWO01), the
Loci/Diesel Shop (87-SEDO1 and 87-SW01), the Boiler House (89-SEDO1 and 89-SWO01), and the
transformer yard (56-SED0O1, 56-SWO01, and duplicates 56-SED0O1D and 56-SWO01D).

In addition to the collection of the surface water sample for analysis, a separate sample was
collected to measure applicable field parameters including temperature, ORP, pH, dissolved
oxygen, and conductivity. The field parameters are presented in Table 1. Note that elevated pH
values were exhibited on all of the samples.

3.4.5 Laboratory Analytical Results - On-Site Surface Water and Residual Sediment

The laboratory analytical results of the on-site residual sediment and surface water samples are
summarized on Tables 2 and 3, respectively, and the detailed laboratory analytical reports are
provided in Attachment C.

For the five residual sediment samples and one duplicate, three of the samples (80-SEDO1, 87-
SEDO1, and 89-SEDO01) exhibited criteria exceedances for total xylenes with concentrations as high
as 790 [J] ug/kg. No PCBs were detected, but samples did exhibit multiple SVOC and metals
criteria exceedances. Samples from near the old main office (80-SED01), the laboratory (81-
SEDO01), and the Boiler House (89-SED01) exhibited the most SVOC criteria exceedances with 18,
18, and 20 SVOC analyte exceedances, respectively. Conversely, residual sediment samples from
near the Loci/Diesel Shop (87-SED01) and the transformer yard (56-SEDO1) exhibited only four
and two SVOC criteria exceedance, respectively.

Metal detections and criteria exceedances were similar to the SVOC detections and criteria
exceedances. Residual sediment samples from the old main office (80- SED0O1) and the laboratory
(81-SEDO01) exhibited the most metals criteria exceedances with 13 and six metal analyte
exceedances, respectively. Conversely, residual sediment samples from the Loci/Diesel Shop (87-
SEDO1), the Boiler House (89-SEDO01), and the transformer yard (56-SEDO1 and duplicate)
exhibited only two, one, and one criteria exceedances, respectively.

For the surface water samples, no PCBs were detected and no VOCs or SVOCs were detected
above criteria (see surface water and residual sediment criteria discussion earlier). Two surface
water samples did exhibit pesticide criteria exceedances with 87-SW01 exhibiting an endrin
concentration of 0.044 ug/L and 89-SWO01 exhibiting heptachlor (0.0043 ug/L) and heptachlor
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epoxide (0.0014 ug/L) concentrations above criteria. Two of the surface water samples exhibited
dissolved metals criteria exceedances including chromium (22 ug/L), cobalt (42 [J] ug/L), iron
(54,000 ug/L), manganese (1,600 ug/L), mercury (0.18 [J] ug/L), and nickel (360 ug/L) in 87-SW01
and cadmium (0.98[J] ug/L) and mercury (0.24 ug/L) in 89-SW01. Note that the dissolved metals
analysis for sample 81-SW01 was inadvertently not analyzed by the laboratory. General chemistry
criteria exceedances were limited to total alkalinity for all surface water samples, chloride and
sulfate for 89-SW01, and Total Dissolved Solids (TDS) for 87-SW01 and 89-SWO01.

3.5 Coke Boring Sampling and Laboratory Analytical Results

At the request of the Department, representative samples of the coke from across the site were
sampled for characterization purposes. Surface samples of coke material (COKE-SS01, COKE-SS02,
COKE-SS03, and duplicate COKE-SS03D) were collected from various locations around the site for
laboratory analysis from associated borings COKE-SBO1, COKE-SB02, and COKE-SB03 shown on
Figures 7 and 9). Photograph #24 in Attachment A shows the retrieved soil core from boring
COKE-SBO1. The findings from these coke samples allows for a better evaluation of surface
conditions at the time of future site development.

In addition to the surface samples of coke product collected for analysis, additional at-depth
samples were collected across the site of coke and the coke/soil interface through borings
advanced with a rotasonic drilling rig. Detailed drilling and sampling methodologies are presented
below in Section 4.0 (Focused Soil Investigation Activities). The analyses of these at-depth
samples allowed for a better assessment of potential leaching of contaminants from site
operations into the subsurface soil horizon and migration to groundwater. Samples included
COKE-SS/SB01-7 at a depth of 7 feet bgs and COKE-SS/SB01-18 at a depth of 18 feet bgs, both
from boring COKE-SB0O1, COKE-SS/SB02-13 at a depth of 13 feet bgs from boring COKE-SS/SB02,
COKE-SB03-5.5 (and its duplicate) from a depth of 5.5 feet bgs and COKE-SB03-6.5 at a depth of
6.5 feet bgs from boring COKE-SB03. Sample locations are shown on Figures 7 and 9 and
associated boring logs are provided in Attachment D.

Each of the coke and soil samples described above were analyzed for the same extensive
analytical suite as done for the residual sediments including VOCs, SVOCs, pesticides, PCBs, and
metals. Laboratory analytical results of the coke and coke interface samples described above are
presented on Table 5 with the laboratory analytical reports provided in Attachment C.

Limited VOCs were detected in the samples presented above with the only criteria exceedance
being benzene (19,000 ug/kg) in at-depth sample COKE-SS/SB01-7 from 7 feet bgs. Several SVOCs
were detected in all nine of the investigative and quality control samples with criteria exceedances
limited to 1,1’-biphenyl (940 [J] ug/kg) in COKE-SS/SB01-7 and 4 SVOCs and 5 SVOCs in COKE-SS03
and its duplicate. No pesticides or PCBs were detected in the nine samples. Conversely,
numerous metals were detected in all nine samples but with limited criteria exceedances. The
only criteria exceedances were exhibited in COKE-SS/SB01-7 (chromium at 100 mg/kg and
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vanadium at 33 mg/kg), COKE-SB03-5.5D (manganese at 2,200 [B] mg/kg), and COKE-SB03-5.5
(manganese at 2,500 [B] mg/kg and vanadium at 18 [J]] mg/kg).

3.6 Background Borings

To provide an evaluation of background site conditions, several background borings and
associated soil samples were collected from the site including borings SB-01, SB-12, SB-16, SB-17,
SB-18/GWG, and SB-40 shown on Figures 6, 7, 8, 11, 14, and 16. Boring depth ranged from 5 to
24 feet bgs.

Note that these samples were not intended to be true native (undisturbed) background samples
but rather ‘Erie Coke background’ as they were intended to evaluate soils not impacted from
former historical site operations. Most of these samples were collected near the southern site
boundary away from Lake Erie in anticipation of being topographically-upgradient and in non-
operational or disposal areas of the site.

As noted in the associated boring logs (Attachment D), no true native areas were identified at
these six background boring locations. Manmade materials (e.g., bricks and slag) were
encountered in all six borings at the surface and/or at depth. Sample collection and associated
laboratory analytical results are discussed in Section 4.0 of this report.

3.7 Exploratory Bedrock Borings

Several soil borings were advanced across the site to determine the depth of the top of bedrock.
The borings were spread across the site to provide a better understanding of the overburden
depth.

A total of eight borings were advanced to bedrock during the investigation including SB-15, SB-
17, SB-30, SB-40, 81-SB01, 81-SBO2/GWG, 85-SB02, and 87-SB01/GWG. Additionally, five of the
monitoring wells also were advanced to the top of bedrock including MW-5D, MW-6D, MW-8D,
MW-9D, and MW-11D.

In all eight borings and five deep (relative) wells, encountered bedrock was a weathered silty shale
with depths ranging from 14.5 feet bgs (81-SB01 and 81-SB02/GWG) to 25 feet bgs (MW-6D and
MW-9D). Some of these borings were advanced up to three feet into the bedrock to confirm the
geology and sufficient sample collection. As noted for the background borings above, samples
were collected for analysis from each of these bedrock borings with the findings and associated
analytical results discussed in the appropriate sections below.
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4.0 FOCUSED SOIL INVESTIGATION ACTIVITIES

In addition to the ancillary investigation and sampling presented above, surface and subsurface
soil samples (including coke and potentially other fill material) were collected from the site to
determine if hazardous substances, pollutants, or contaminants have been released into the
environment. Sample locations are shown on Figures 6 through 16. A general overview of the
soil sampling activities is provided below. As shown on the figures, soil borings (and soil samples)
were placed in locations that aided in the identification of contaminant impact at each AOC. Some
sample locations were skewed to areas of obvious or suspected contamination for better
characterization.

For investigating areas that were not related to a specific AOC, one test boring was advanced in
loosely gridded areas shown on the figures (actual grids not shown to mitigate figure clutter).
Within each grid area, and similar to the AOC borings, the test boring location may have been
moved to an area of a potentially higher environmental concern (e.g., stained area, stressed
vegetation, etc.) for a better understanding of site conditions.

4.1 Drilling and Soil Collection Methodology

Although a large portion of the site is covered in coke and/or fill material, the collection of some
surface soil samples was completed with disposable or decontaminated hand tools and/or a
shovel. If collection appeared to be difficult, the surface soil sample was collected from the
retrieved soil cores of the rotasonic drilling rig. The rotasonic drilling method was used for all
subsurface soil sampling and included a combination of rotary power, hydraulic pull down
pressure, and mechanically generated oscillations to advance a dual line of drill pipe. Due to site
conditions, it was agreed between the Department and OBG | Baker that rotasonic drilling would
be the most effective and efficient drilling methodology for the investigation. The drill rig used
for the investigation is shown on Photograph #13 in Attachment A.

Continuous four-inch diameter soil core samples were collected for lithologic identification and
field screening during boring advancement. As each boring was advanced, the inner casing
collected a continuous 4-inch nominal diameter soil core in typically 5- or 10-foot long increments.
Once the soil core was extracted, it was placed directly into a clear polyethylene liner using a
vibration technique of the rotasonic rig (see Photograph #14 in Attachment A). Housing the
sample in a clear plastic liner allowed the OBG | Baker field personnel to log the core and field
screen the continuous soil sample while minimizing potential volatilization. Based on the
anticipation of significant fill and non-cohesive soils, an outer 6-inch diameter casing was used to
advance the borings deeper than ten feet to achieve the desired boring depths.

Field screening of surface and subsurface soil samples consisted of placing the tip of the PID
through small slits cut in the polyethylene liner at approximately one-foot intervals to measure
the total concentration of VOCs in ppm. If the surface soil sample was collected by hand, a
representative sample was placed in a sealable bag with the PID inserted into the bag for
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screening. The PID responses were recorded on the associated boring logs. At the request of the
Department, a field radiation meter also was used to field screen the retrieved soil samples. In
addition to the PID and radiation meter results, other items that were documented on the boring
logs include geologic descriptions of the soil type, odor, discoloration, recovery amount, sample
depth, moisture content, grain size, and any other features observed in the soil sample. Test
boring logs are provided in Attachment D.

Residual soil cuttings from the rotasonic drill rig not collected for laboratory analysis were
returned to its boring of origin unless waste material (e.g., liquid, or semi-solid waste, oils, etc.)
or notable contamination was present based on field screening and visual/olfactory observations.
If encountered, the contaminated soil and/or waste was placed in 55-gallon steel drums for later
characterization and disposal by the waste disposal subcontractor. An example of notable
contamination at depth is shown in Photographs #15 and #18 from boring 31-SB01 in Attachment
A. Surrounding site materials were used to backfill any remaining void in the open borehole.

4.2 Soil Sample Selection Methodology

Generally, most borings were terminated once groundwater or native material was encountered,
unless the boring was advanced for the collection of a groundwater grab sample or chasing noted
contamination or fill downward. Retrieved soil cores were field-screened and up to three soil
samples were collected from each rotasonic boring for laboratory analysis as described below:

Identified Areas with Contaminant Impact:

e One surface sample from 0-1 foot bgs to represent the potential greatest exposure
pathway of contaminants on site.

e One ‘worst-case’ soil sample based on PID readings and/or visual evidence of
staining/odor.

e One soil sample collected at the soil/groundwater interface.

Areas with NO Obvious Contaminant Impact:

e One surface sample from 0-1 foot bgs to represent the potential greatest exposure
pathway of contaminants on site.

e One soil sample from 4-5 feet bgs to document subsurface conditions and potentially
delineate contaminant impact not obvious through screening (e.g., metals, pesticides).

The site history has documented releases from tanks and other operational issues throughout the
site’s history causing environmental concerns across the various AOCs. For consistency,
delineation, and overall site characterization, OBG | Baker and the Department agreed that all
soil samples discussed below would be analyzed for VOCs, SVOCs, metals (including mercury), and
PCBs. In addition, pesticide analysis was targeted on approximately 25% of the soil samples to
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assess for its presence across the site. Dioxin analysis also was targeted on approximately 10% of
the soil samples collected within the footprint of the former coke plant operational areas to assess
its presence and distribution.
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5.0 LABORATORY ANALYICAL RESULTS — FOCUSED SOIL INVESTIGATION ACTIVITIES

The laboratory analytical results discussed in the sections below are focused on the soil samples
collected across the site. The previous sections of this report focused on ancillary sampling to
allow these ensuing sections of the report to focus primarily on the operational areas of the site
and the ramifications of their historical operations.

5.1 Laboratory Analytical Results — Soil

As summarized on Table 6, and shown on Figures 6 through 16, nearly 200 soil samples were
collected for laboratory analysis from the investigation following the sample selection and
collection methodologies described above. Soil sampling in each boring followed the
methodologies described above with either two or three soil samples submitted for laboratory
analysis from each boring for characterization and/or potential delineation. Soil samples were
collected at the surface (0 to 1 foot bgs) and at varying depths depending upon lithology and
encountered groundwater / contamination.

Throughout the nearly 200 soil samples, a significant number of analyte detections and criteria
exceedances were exhibited for SVOCs and metals. Conversely, only four VOC detections
exceeded criteria and pesticides, PCBs, and dioxin concentrations did not exceed criteria in any of
the soil samples collected for analysis. Laboratory analytical reports for the soil samples are
provided in Attachment C.

Because of the significant number of SVOCs and metals detected across the site, the development
of ‘Hits Box’ figures showing criteria exceedances at each sample location would be problematic
and bring little value due to the extensive clutter it would bring to the figures. With the large
volume of samples spread across eleven different and connecting figures, presentations of the
analytical results and findings from the soil sampling activities have been segregated into each of
the eleven figures (Figures 6 through 16 with the figure key provided as Figure 5).

5.1.1 Soil Analytical Results — Lampe Marina Area

As shown on Figure 6, four soil borings (SB-01, SB-02, SB-03, and SB-41) were advanced in this
area to provide spatial coverage for characterization across the site. For borings SB-01 through
SB-03, soil samples were collected at the surface (0 to 1 foot bgs) and from four to five feet bgs.
Samples from SB-41 were collected at the surface and at nine feet bgs below the coal breeze.

Most of the eight soil samples exhibited low-level, sporadic VOC detections (primarily benzene)
and PCB detections (primarily PCB-1260) with no criteria exceedances of each. Pesticides were
analyzed in one sample (SB-41-1) and exhibited no detections above criteria.

Although several SVOCs were detected in all eight of the soil samples within this collective area
(e.g., 22 SVOC analytes detected in sample SB-01-1), there were limited SVOC criteria

Page |20



exceedances. SB-01-1 exhibited one SVOC criteria exceedance, SB-03-1 exhibited two SVOC
criteria exceedances, and SB-03-5 exhibited eight SVOC criteria exceedances.
Benzo(b)fluoranthene was the most common SVOC criteria exceedance in this area.

Similar to the SVOCs above, although several metals also were detected in all eight samples within
this collective area, there were limited metals criteria exceedances. Metals criteria exceedances
were limited primarily to arsenic and vanadium with exceedances in three of the eight samples.
Chromium (180 mg/kg) and manganese (2,300 mg/kg) also exceeded criteria in sample SB-03-1
and manganese in SB-03-5.

5.1.2 Soil Analytical Results — Industrial North Area

As shown on Figure 7, 15 soil borings were advanced in this area to provide spatial coverage for
characterization across the site. Seven of the borings (SB-04, SB-09 through SB-13, and SB-15)
were advanced in the wooded area to the west to identify background locations and to investigate
potential contamination from historical site operations dumping. Coincidently, boring SB-09
exhibited a hardened tar or coal tar material at depth in the boring (see Photograph #25 in
Attachment A). The sample exhibited a toluene concentration of 6,800 ug/kg. The remaining
eight borings were spread along the former railroad lines (rails and ties removed, not shown)
coming on site from the northwest. It should be noted that two of the borings in this area (COKE-
SB01 and COKE-SB02) were previously discussed in Section 3.5 of this report (Coke Boring
Sampling and Laboratory Analytical Results).

A total of 28 soil samples were collected from this area including the collection of one quality
control duplicate sample. Excluding acetone, only sporadic, low-level VOCs were detected in this
area with no VOCs exceeding criteria in any of the 28 samples. These same sporadic, low-level
concentrations were also exhibited for pesticides and PCBs in some of the samples. Sample SB-
08-8 exhibited an Arochlor-1254 concentration of 2,100 ug/kg at a depth of eight feet bgs.
Although the PCB concentration was below criteria, the result conveys the sporadic detections
and concentrations of various contaminants encountered throughout the site regardless of
sample depth or location.

Conversely and as expected, several SVOC and metal constituents were detected in all the soil
samples from this area. With respect to SVOCs, seven of the samples exhibited SVOC
concentrations above criteria. SB-04-3 and SB-05-1 had seven SVOC exceedances, SB-06-1, SB-6-
5, SB-07-1, and SB-09-9 had one SVOC exceedance, and SB-12-2.5 had four SVOC criteria
exceedances. SVOC exceedances were limited primarily to Polyaromatic Hydrocarbon (PAH)
constituents  including  benzo(a)anthracene, benzo(a)pyrene,  benzo(b)fluoranthene,
benzo(k)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene.

Similar to the SVOCs above, although several metals also were detected in all 28 of the samples
within this collective area, there were limited metals criteria exceedances. Metals criteria
exceedances were exhibited in 16 of the 28 samples with exceedances varying from one analyte
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in six of the soil samples to seven analytes (antimony, arsenic, cadmium, chromium, cobalt, lead,
and vanadium) in sample SB-09-9. Chromium and arsenic were the most abundant with criteria
exceedances in 11 and 10 of the soil samples, respectively.

5.1.3 Soil Analytical Results — Industrial South Area — Northwest Region

As shown on Figure 8, seven soil borings were advanced in this area to provide spatial coverage
for characterization across the site. A discussion of the surface water and residual sediment vault
sampling completed in this area was presented in Section 3.4.4 of this report, and the monitoring
wells shown are discussed later in Section 6.0 of the report.

Borings in this region focused on the Boiler House (#89) (89-SB01, 89-SB02, and 89-SB03), the
Loci/Diesel Shop (#87) (87-SB01 and 87-SB02), discharges from the Power House/Engine Building
(#85) (85-SB01), and background coverage (SB-16). Photographs #22 and #23 in Attachment A
shows the retrieved soil cores from borings 89-SB02 and SB-36, respectively.

A total of 16 soil samples were collected from this area including the collection of two quality
control duplicate samples. Excluding acetone, only sporadic, low-level VOCs (primarily benzene)
were detected in this area with no VOCs exceeding criteria in any of the 16 samples. Only one
pesticide and one PCB was detected in this area with concentrations below criteria. lronically, the
PCB detection (73 ug/kg) was from the background boring surface sample (SB-16-1) in the area.

Conversely and as expected, several SVOC were detected in the soil samples from this area. With
respect to SVOCs, only three of the investigative (not duplicate) samples exhibited SVOC
concentrations above criteria. Sample 87-SB02-1 exhibited three SVOC criteria exceedances
including benzo(a)anthracene (17,000 ug/kg), benzo(a)pyrene (6,500 ug/kg), and
benzo(b)fluoranthene (11,000 ug/kg) with similar concentrations and exceedances in associated
duplicate sample 87-SB02-1D. Sample 89-SB01-1 also exhibited three SVOC criteria exceedances
including benzo(a)pyrene (4,800 ug/kg), benzo(b)fluoranthene (6,600 ug/kg), and
dibenz(a,h)anthracene (1,100 ug/kg). One SVOC criteria exceedance for 1,1’-biphenyl was
exhibited in sample 89-SB02-1. The pesticide endrin was detected (1.5 ug/kg) in one sample (89-
SB01-1) below criteria.

As shown on Table 6, there are no metal analytical data for nine of the 16 soil samples collected
from this area. Although the appropriate sample jars were filled, labeled, placed on the Chain of
Custody, and shipped to the laboratory, the metals samples were not logged in by the laboratory
for these nine samples and were later discarded. Follow up conversations were had with the
laboratory once the issue was identified, but OBG | Baker was informed that the sample jars had
already been disposed per their laboratory sample holding guidelines. For the five soil samples
analyzed for metals in this area, only sample 85-SB01-1 exhibited metals criteria exceedances
including arsenic (18 mg/kg), chromium (47 mg/kg), and lead (4,000 mg/kg). No other metals
constituents exceeded criteria in the five samples even though numerous metals were detected
in each sample.
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5.1.4 Soil Analytical Results — Industrial South Area — Northcentral Region

As shown on Figure 9, seven soil borings were advanced in this area to provide spatial coverage
for characterization across the site including SB-31, SB-32, SB-37, 33-SB02, 22-SB01, 23-SB01, and
103-SB02. Boring COKE-SBO3 was previously discussed in Section 3.5 of this report (Coke Boring
Sampling and Laboratory Analytical Results). Surface soil samples also were collected around the
former T-101 tank (#23 on Figure 9) and the adjacent SBR1 tank (#22 on associated figures).

A discussion of the surface water and residual sediment vault sampling completed in this area was
presented in Section 3.4.4 of this report, and the monitoring wells shown are discussed later in
Section 6.0 of the report.

Boring SB-31 was advanced as part of the overall characterization grid sampling of the complete
investigation area. Boring 103-SB02 was advanced to investigate impact in the former Coal
Storage Area, borings SB-32 and SB-37 to investigate impact in the Battery Area (#62 and #64)
(group of coke ovens connected by a common wall), boring 33-SB02 to investigate an adjacent
sump to the Liquor Storage Area (#33 on Figure 12), boring 22-SB01 to investigate SBR1 tank (#22),
and 23-SB01 to investigate the T-101 tank (#23). Four surface soil samples also were collected
around the tanks and the Liquor Settling Area (adjacent to Sump - #27 on figure).

A total of 20 soil samples were collected from this area including the collection of one quality
control duplicate sample. Excluding sporadic acetone detections, no VOCs were detected in any
of the 20 samples. No pesticides were detected in this area, but there were low-level PCB
detections below criteria in 33-SB02-1 (12[J] ug/kg) and 103-SB02-1 (54 ug/kg). Numerous low-
level detections of dioxins were detected in samples 23-SB01-1 and its duplicate but were
qualified (‘B’) with the dioxin analytes also being detected in the associated laboratory blank.
With this qualifier and other comparable results, it is likely that dioxins were not actually in these
two soil samples and should be evaluated with caution.

Several SVOC and metal constituents were detected in all the soil samples from this area. With
respect to SVOCs, nine of the samples exhibited SVOC concentrations above criteria. 22-SS01 had
eight SVOC exceedances, while the remaining eight samples had between four and six SVOC
exceedances. SVOC criteria exceedances were primarily limited to PAHs including
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene.

Similar to the SVOCs above, although several metals also were detected in all 20 of the samples
within this collective area, there were limited metals criteria exceedances. Metals criteria
exceedances were exhibited in 9 of the 20 samples with no more than three exceedances in a
sample. For all samples in this area, only arsenic, iron, manganese, and vanadium exceeded
criteria with vanadium having the most criteria exceedances (seven samples) followed by
manganese exceedances in five of the soil samples.
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5.1.5 Soil Analytical Results — Industrial South Area — Northeast Region

As shown on Figure 10, three soil borings were advanced in this area to provide spatial coverage
for characterization across the site including SB-30, 21-SB01, and 22-SB01.

Boring SB-30 was advanced as part of the overall characterization grid sampling of the complete
investigation area. Boring 21-SB01 was advanced to investigate impact adjacent to the SBR2 tank
(#21), and boring 22-SB01 was advanced to investigate impact adjacent to the SBR1 tank (#22).

Analytical data from boring 22-SB01 was discussed above in Section 5.1.4 and is not reiterated for
this section. With this discussion omission, a total of four soil samples were collected from this
area for analysis (21-SB01-1, 21-SB01-12, SB-30-1, and SB-30-12).

In the four soil samples, no VOCs or pesticides were detected (if analyzed), but one sample did
exhibit one PCB detection below criteria (SB-30-1: PCB-1260 at 7.3[J] ug/kg). Numerous low-level
detections of dioxins were present in sample 21-SB01-1 but were qualified (‘B’) with the dioxin
analytes also being detected in the associated laboratory blank. With this qualifier and other
comparable results, it is likely that dioxins were not actually in this soil sample and should be
evaluated with caution.

Several SVOC constituents were detected in all the soil samples from this area with the most being
22 SVOCs detected in SB-30-1. Only 21-SB01-1 exhibited SVOC concentrations above criteria
including PAHs benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene.

Several metals were detected in all four soil samples with each sample having at least one analyte
exceeding criteria. Arsenic results in samples 21-SB01-1 and SB-30-1 exceeded criteria with
concentrations of 13 mg/kg and 14 mg/kg, respectively. Manganese concentrations exceeded
criteria in samples 21-SB01-12 and SB-30-12. The vanadium concentration (24 [J]] mg/kg) in 21-
SB01-1 also exceeded criteria.

5.1.6 Soil Analytical Results — Industrial South Area — West Region

As shown on Figure 11, 12 soil borings were advanced and five surface soil samples were collected
in this area to provide spatial coverage for characterization across the site. A discussion of the
surface water and residual sediment vault sampling completed in this area was presented in
Section 3.4.4 of this report.

Boring SB-17 was advanced as part of the overall characterization grid sampling of the complete
investigation area. Borings 85-SB01 through 85-SB05 and 87-SB03 were advanced to assess
contaminant impact from identified discharge areas outside of the Loci/Diesel Shop (#87) and the
Power House/Engine Building (#85). Borings 104-SB01 and 104-SB02 were advanced to
investigate the Containment Ring (#104) and surrounding area. Borings 81-SB01 and 81-SB02
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were advanced to investigate impact around the Lab Building (#81). One surface soil sample also
was collected adjacent to the Lab Building and four surface soil samples were collected adjacent
to the Power House/Engine Building (Building #85). One boring (77-SB01) also was advanced in
the former Breeze Pile (#77) area.

With respect to VOCs, a few minor detections were exhibited with one sample exceeding criteria.
Sample 85-SB01-GWG2 was collected at a 2-foot depth after staining and a positive PID response.
Retrieved soil cores from the boring are provided in Photograph #20 in Attachment A. Although
other VOCs were detected, only the benzene concentration (71,000 ug/kg) exceeded criteria of
500 ug/kg. This was the highest benzene concentration exhibited in soil during the investigation.
This same sample also exceeded criteria for five SVOCs and one metal (vanadium).

Pesticides were not detected in any of the samples analyzed in this area but did have eight
samples exhibit PCB detections. All PCB concentrations were below criteria with the highest
concentration being 7,800 ug/kg in surface soil sample 85-55-02. This was the highest PCB
concentration in soil exhibited across the entire site.

Several SVOCs and metal constituents were detected in all the samples from this area. With
respect to SVOCs, ten of the samples exhibited SVOC concentrations above criteria. Samples 81-
SB01-1 and 85-SS-03 had the most SVOC criteria exceedances with seven followed by 87-SB03-1
with six. Benzo(b)fluoranthene was the most abundant SVOC with criteria exceedances in nine
samples.

Several metals were detected in all samples within this collective area with most samples
exhibited criteria exceedances. Most of the criteria exceedances were limited to one to two
metals for each sample with the most exceedances exhibited in 81-SB02-1, 81-SB02-6.5, and 85-
SS-03 with five each. Across the numerous samples with criteria exceedances, vanadium and
arsenic were the most abundant with exceedances in 16 and 12 samples, respectively.

5.1.7 Soil Analytical Results — Industrial South Area — Central Region

As shown on Figure 12, 17 soil borings were advanced and six surface soil samples were collected
in this area to provide spatial coverage for characterization across the site. A discussion of the
groundwater monitoring wells shown on this figure is presented in Section 6.0 of this report.

Borings SB-32 through SB-37 were advanced to assess contaminant impact in the Battery Area
(#62 and #64). Borings 31-SB01 (Photograph #18 in Attachment A) and 31-SB02 were advanced
to assess impact at the Coal Tar Storage Tank (#31). Boring 33-SB01 was advanced to assess
impact at Liquor Storage (#33). Borings 38-SB01 and 39-SB01 were advanced to assess impact
near the BP Pit/Sump #2 (#38) and tank T-33 (#39), respectively. Boring 43-SB01 was advanced
to assess impact at the East and West Decanters (#42 and #43) and borings 44-SB01 and 44-SB02
(Photograph #19 in Attachment A) were advanced near the Exhauster Engines (#44). Borings also
were advanced at the By-Products Building (#45) (45-SB01), the Sulfur Pit (#46) (46-SB01), and the
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Gas Holder (#53) (53-SB01). The six surface soil samples were collected near the SRB1 tank (#22)
(22-5S02), Tar Storage tank (#31) (31-SS01 and 31-5502), Liquor Storage tank (#33) (33-SS01 and
33-5S502), and the Exhauster Engines (#44) (44-S501).

A total of 41 soil samples were collected from this area including the collection of one quality
control duplicate sample. A few of the samples/borings were discussed previously due to
overlapped mapping (Figure 9 and Figure 12) but are repeated below as they bring better
evaluation of the specific AOC in its entirety (e.g., Battery Area borings).

Battery Area (#62 and #64)

For the 12 soil samples collected from six borings near the Battery Area (SB-32 through SB-37),
acetone was the lone VOC detection and in only one sample. No pesticides or PCBs were detected
in this area. Dioxins were detected in one sample, but the results were qualified (‘B’) as they were
also present in the laboratory blank sample. Several SVOCs were detected in all 12 samples but
at concentrations below criteria. Similarly, several metals also were detected in all 12 samples
with only one sample exceeding criteria (vanadium at 21 [J] mg/kg in SB-34-14) collected at a
depth of 14 feet bgs.

Tar Storage Tank Area (#31)

For the four soil samples collected from two borings and two other surface soil samples near the
Tar Storage Tank (#31), two low-level VOCs (benzene and toluene) were detected in one at-depth
sample (31-SB02-10) and one low-level PCB was detected in another sample (54 ug/kg in 31-SS01).

Dioxins were detected at concentrations below criteria in the lone surface soil sample for which
it was analyzed (31-SB02-1). Several SVOCs were detected in all six samples with the two surface
soil samples (31-SB01-1 and 31-SB02-1) each having seven SVOC criteria exceedances and the
associated deeper soil samples having no SVOC criteria exceedances. Surface sample 31-SS01
also had six SVOC criteria exceedances. Metals also were detected in all six soil samples but none
of the concentrations exceeded criteria.

Liquor Storage Tank Area (#33)

One boring (33-SB01) was advanced near the Liquor Storage Tank (#33) and two surface soil
samples (33-SS01 and 33-5502) were collected directly outside of the secondary containment
around the tank. Low-level VOCs (benzene and ethylbenzene) were detected in only one at-depth
sample (33-SB01-5.5) and PCBs were not detected in any of the samples.

Several SVOC and metal constituents were detected in all four soil samples from this area. With
respect to SVOCs, surface samples 33-SS01 and 33-SS02 exhibited six and eight SVOC criteria
exceedances, respectively, and both samples from the boring had none. Metal detections were
numerous in the four samples, but none exceeded criteria.
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BP Pit/Sump #2 (#38) and Tank T-33 Area (#39)

One boring (38-SB01) was advanced near the BP Pit/Sump #2 (#38) and another boring (39-SB01)
was advanced near Tank T-33 (#39). Only one sample was collected from the 38-SB01 boring due
to encountered concrete with possible underground utilities.

For all three samples collected from this area, no VOCs, pesticides, or PCBs were detected in the
samples. Dioxins were detected in the 38-SB01-1 surface soil sample, above the encountered
concrete. Several SVOCs were detected in all three samples, but only 38-SB01-1 had six criteria
exceedances. Although several metals also were detected in the samples, none of the
concentrations exceeded criteria.

Decanter Area (#42 and #43) and Exhauster Engines Area (#44)

Nine soil samples (including one duplicate) were analyzed from this collective area. One boring
(43-SB01) was advanced near the two decanters (#42 and #43) and two borings (44-SB01 and 44-
SB02) were advanced near the Exhauster Engines (#44). One surface soil sample (44-SS01) also
was collected near in the Exhauster Engine area.

Of the multiple VOCs detected in five of the nine samples, benzene and styrene exhibited the only
two criteria exceedances. Benzene exceeded criteria (500 ug/kg) in three of the surface soil
samples with concentrations as high as 25,000 ug/kg. Styrene (31,000 ug/kg) exceeded criteria in
surface sample 44-SS01.

Several SVOCs exceeded criteria in seven of the nine samples in this collective area. SVOC criteria
exceedances ranged from five analytes in 44-SB01-1 to 14 in 43-SB01-1 and 43-SB01-1D. PCB-
1260 was detected (23 [p] ug/kg) in sample 44-SB02-1 below criteria. Similar to some of the other
samples with dioxin analysis, 44-SB01-1 from this area had multiple dioxin detections but were all
qualified (‘B’) with also being detected in the laboratory blank.

Several metals were detected in all nine samples from this area with only two exhibiting criteria
exceedances. Sample 43-SB01-1D exceeded criteria for thallium with a concentration of 2.5
mg/kg, and 44-5S01 exceeded criteria with elevated concentrations of chromium (44 mg/kg) and
thallium (3.9 mg/kg).

By-Products Building (#45) and Sulfur Pit (#46) Area
One soil boring (45-SB01) was advanced near the By-Products Building (#45) and one boring (46-

SB01) was advanced near the Sulfur Pit (#46). One surface and one at-depth sample were
collected from each of the two borings.
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No VOCs or PCBs were detected in any of the four samples except for a low-level VOC detection
of acetone in 46-SB01-9. Several SVOCs were detected in all four samples with all concentrations
below criteria.

Several metal constituents also were detected in the four soil samples from this area with some
criteria exceedances. Samples 45-SB-01 and 46-SB01-1 exhibited the most metal criteria
exceedances with five (arsenic, chromium, iron, manganese, and vanadium) and 46-SB01-9 with
the least at two (manganese and vanadium).

Gas Holder Tank (#53)

One boring (53-SB01) was advanced between the Main Substation (#52 on Figure 12) and the Gas
Holder Tank (#53 — shown on Figures 12 and 15). In both the surface sample (53-SB01-1) and the
at-depth sample (53-SB01-7), no VOCs or PCBs were detected in the two samples. As with some
samples above, the surface soil sample did have multiple dioxin detections, but all detections
were qualified (‘B’) with also being detected in the associated laboratory blank. Several metals
were detected in the two soil samples with all concentrations below criteria.

5.1.8 Soil Analytical Results — Industrial South Area — East Region

As shown on Figure 13, one boring (21-SB01) was advanced near the SBR2 tank (#21), and one
boring (15-SB01 — Photograph #17 in Attachment A) was advanced near the Caustic Tank (#15).
Four surface soil samples (21-5S01, 21-SS02, 15-SS01, and 15-SS02) also were collected in this
area. To the south, surface soil sample 7-5501 was collected near the loading dock (#7) and grid
boring SB-26 was advanced for characterization coverage in this general area.

A discussion of the other samples shown on Figure 13 (e.g., MS-3) are included in other
appropriate sections of this report. Note sample 21-SS01 was discussed in Section 5.1.4 and
boring 21-SB01 was discussed in Section 5.1.5 but are reiterated in this section for evaluation of
the east region in its entirety with respect to soil. A total of 10 soil samples were collected from
this collective area.

No VOCs or pesticides were detected in any of the 10 soil samples from this area. Low-level PCB
concentrations ranging from 10 to 51 mg/kg were detected below criteria in three of the surface
soil samples (7-SS01, 15-5502, and 22-SS01). As for many other samples, one sample submitted
for dioxin analysis had multiple dioxin detections, but each were qualified (‘B’) with also being in
the associated lab blank.

All ten of the soil samples had several SVOC detections. Six of the ten soil samples had multiple
SVOC detections above criteria with the most being in 21-SS01 with seven SVOC exceedances.

Several metals were detected in all ten samples from this area with five of the samples exhibited
criteria exceedances. Surface soil samples 21-SS01 and 21-SB01-1 had criteria exceedances for
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arsenic and vanadium. Sample 21-SS01 also exceeded criteria for chromium (40 mg/kg). Other
criteria exceedances included sample 21-SB01-12 for manganese, SB-28-1 for arsenic,
manganese, and vanadium, and SB-28-5.5 for arsenic, iron, manganese, and vanadium.

5.1.9 Soil Analytical Results — Industrial South Area — Southwest Region

As shown on Figure 14, five borings were advanced in this collective area with one (81-SB02/GWG)
advanced south of the Lab Building (#81), three (80-SB01, 80-SB02, and 80-SB03/GWG) near the
Old Main Office (#80), and one (SB-18) in the wooded area to serve as a background/grid boring.

A discussion of the other sample locations shown on Figure 14 (e.g., 80-SEDO1) are included in
other appropriate sections of this report. Note sample 81-SS01 and boring 81-SB02 were
discussed in Section 5.1.6 (Industrial South Area — West Region) but are reiterated in this section
for evaluation of this southwest region in its entirety with respect to soil. A total of 14 soil samples
including one duplicate sample were collected from this area for analysis.

One VOC (acetone) was detected below criteria in only one of the 14 sample. Pesticides were not
detected in the one sample (SB-18-1) submitted for the analysis from this area. PCBs were
detected at low levels (no PCB concentration above 75 ug/kg) in six of the 14 samples in this area,
all at concentrations below criteria.

Several SVOCs were detected in all 14 of the soil samples with only three of the samples exhibiting
criteria exceedances. Samples 80-SB01-1 and 81-SB02-1 concentrations (4,500 ug/kg and 4,100
ug/kg, respectively) for benzo(b)fluoranthene exceeded criteria, and SB-18-1 exceeded criteria
for five SVOC constituents.

Several metals were detected in all 14 soil samples from this area with 11 of the samples
exceeding criteria (except 80-SB01-7, 81-SS-01, and SB-18-8). Metal criteria exceedances were
similar to other areas across the site with exceedances for arsenic in nine samples, vanadium in
eight samples, chromium in five samples, iron, manganese, and lead in less than five samples, and
cobalt in one sample (SB-18-1).

5.1.10 Soil Analytical Results — Industrial South Area — Southcentral Region

As shown on Figure 15, nine borings were advanced in this collective area with one boring (103-
SB01) advanced in the coal storage area, one boring (57-SB01) advanced adjacent to Stack #1
(#57), and seven borings (SB-19 through SB-25) advanced along/in the southern wood line. A total
of 19 soil samples including one duplicate were collected from this area.

No VOCs were detected in any of the 19 soil samples from this area. Pesticides were detected in

one (SB-21-1) of the three samples submitted for the analysis from this area but were below
criteria. PCBs were detected at low levels (no PCB concentration above 140 ug/kg) in four surface
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soil samples in this area (103-SB01-1, SB-19-1, SB-21-1, and SB-25-1), all at concentrations below
criteria.

Several SVOCs were detected in 17 of 19 the soil samples with only four of the samples exhibiting
criteria exceedances. Samples 57-SB01-1, SB-25-1, and SB-25-5 exceeded criteria for six SVOC
constituents and 103-SB01-1 exceeded criteria for one constituent (1,1’-biphenyl). The SVOC
analytes with criteria exceedances in this area are consistent with other SVOC criteria
exceedances exhibited across the site (i.e., primarily PAHs).

As for many other samples across the site, one sample submitted for dioxin analysis from this area
had multiple dioxin detections, but each were qualified (‘B’) with also being in the associated lab
blank.

Several metals were detected in all 19 soil samples from this area with 11 of the samples
exceeding criteria. Most of the metal criteria exceedances were in/along the southern wood line
and consisted of arsenic, vanadium, and chromium. Metal criteria exceedances were similar to
other areas across the site with exceedances for arsenic and vanadium in ten samples, chromium
in three samples, and iron in one sample. The highest arsenic concentration (74 mg/kg) was in
surface soil sample SB-23-1 and the highest vanadium concentration (99 mg/kg) was in at-depth
soil sample SB-19-6.5.

5.1.11 Soil Analytical Results — Industrial South Area — Southeast Region

As shown on Figure 16, four borings (SB-26, SB-27, SB-29, and SB-40) were advanced in this area.
Retrieved soil sample photograph from boring SB-40 is shown as Photograph #21 in Attachment
A. These four borings were part of the generalized, strategic sampling grid used to attain the
project objective of sufficiently investigating all areas of the site. A total of nine soil samples
including one duplicate were collected from this area.

No VOCs or PCBs were detected in any of the nine soil samples from this area. Pesticides were
detected in one (SB-40-1) of the two samples submitted for the analysis from this area, but the
analyte detected (4,4’-DDE) was orders-of-magnitude below criteria.

Several SVOCs were detected in seven of nine soil samples with none of the samples exhibiting
criteria exceedances. Many of the SVOC detections were consistent with other SVOC detections
exhibited across the site (i.e., primarily PAHs).

Several metals were detected in all nine soil samples from this area with five of the samples
exceeding criteria. Surface soil sample SB-29-1 had seven metals criteria exceedances (arsenic,
chromium, iron, lead, manganese, thallium, and vanadium) and the remaining four samples each
exhibited one criteria exceedance. Manganese was the most abundant being detected above
criteria (2,000 mg/kg) in five of the nine soil samples from this area.
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6.0 GROUNDWATER INVESTIGATION ACTIVITIES

In addition to the surface water, sediment, coke, ‘material sample’, and soil sampling across the
site, groundwater samples also were collected as part of the Site Investigation. The groundwater
investigation methodology included the initial collection of a series of groundwater grab samples
across the site during the soil boring and sampling activities. The analytical results of the
groundwater grab samples, in conjunction with the soil analytical results presented at length
above, were used to identify the number, depths, and locations of the subsequent groundwater
monitoring well installations.

6.1 Groundwater Grab Sampling Methodology

The collection of groundwater grab samples enabled a more thorough preliminary evaluation of
groundwater conditions at the site before final placement of the groundwater monitoring wells.
The groundwater grab samples were analyzed for VOCs, SVOCs, metals (including mercury), PCBs,
pesticides, dioxin, and general chemistry by Eurofins.

Because of the size of the site and numerous potential AOCs, several groundwater grab samples
were collected from across the site. Groundwater grab samples were collected in unidentified
AOCs across the site (e.g., non-operational gridded areas throughout the facility and wooded
areas) and also in areas with known contamination from historical site operations.

A total of 16 groundwater grab samples and two quality control duplicate samples were collected
across the site including SS-SB01-GWG, SB-07-GWG, SB-18-GWG, 15-SB01-GWG, 21-SB01-GWG,
31-SB01-GWG, 33-SB02-GWG, 44-SB02-GWG, 53-SB01-GWG, 80-SB03-GWG, 81-SB02-GWG, 85-
SB01-GWG, 87-SB01-GWG, 89-SB01-GWG, 103-SB02-GWG, and 104-SB01-GWG. Quality control
duplicates SS-SB01-GWGD and 33-SB02-GWGD also were collected for laboratory analysis.
Because of the focused dispersion of the groundwater grab samples, the 16 groundwater grab
sample locations are shown across multiple figures (Figures 7 through 14).

At each of the groundwater grab boring locations, a dedicated, disposable, temporary 2-inch
diameter PVC well screen and riser were lowered to the bottom of the borehole through the six-
inch steel outer casing. At most locations, the steel casing was subsequently removed, and other
site work was completed while allowing time for groundwater to flow into the temporary PVC
well screen. Once the volume was sufficient, the groundwater grab sample was collected using a
dedicated, disposable polyethylene bailer. A dedicated, disposable field filter was used at each
location for the collection of the dissolved metals sample aliquot for analysis.

After the groundwater grab sample was collected, the temporary well screen and riser were
removed from the borehole and disposed in the on-site dumpster for later disposal as
construction debris. The open borehole was subsequently backfilled with surrounding soil
cuttings.
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6.2 Laboratory Analytical Results - Groundwater Grabs

The laboratory analytical results of the 18 groundwater grab samples are summarized on Table 7
and the detailed laboratory analytical reports are provided in Attachment C. After review of the
table, itis evident that the groundwater detections and criteria (Pennsylvania Groundwater MSCs)
exceedances were similar to those in the soil horizon above.

VOCs were detected in 11 of the 18 groundwater grab samples. Criteria exceedances were limited
to eight of the 18 groundwater grab samples and were almost exclusively limited to benzene.
Benzene criteria (5 ug/L) was exceeded in samples 15-SB01-GWG (5,100 ug/L), 21-SB01-GWG (23
ug/L), 31-SB01-GWG (12,000 ug/L), 33-SB02-GWG (43 ug/L), 33-SB02-GWGD (45 ug/L), 44-SB02-
GWG (1,200 ug/L), 53-SB01-GWG (54 ug/L), and 85-SB01-GWG (9.1 ug/L). The only other VOC
exceedances were styrene (740 ug/L) and toluene (6,000 ug/L) in 31-SB01-GWG.

SVOCs were detected in all 18 of the groundwater grab samples with 11 of the samples exhibiting
criteria exceedances. Most of the SVOC criteria exceedances were exhibited in the same samples
that exhibited VOC criteria exceedances. Groundwater grab samples with the most SVOC criteria
exceedances included 31-SB01-GWG (19 exceedances), 15-SB01-GWG (17 exceedances), 44-
SB02-GWG (16 exceedances), and 33-SB02-GWG (11 exceedances).

PCBs were not detected in any of the groundwater grab samples, and low-level pesticides were
detected in three of the groundwater grab samples with no concentrations exceeding criteria.
Dioxins were detected in all 18 of the groundwater grab samples with criteria exceedances in only
one of the samples (104-SB01-GWG) with a 32 (J) picograms per liter (pg/L) concentration of
dioxin 2,3,7,8-TCDD.

Although both a total and dissolved metals analysis sample were collected from each location,
the discussion below is focused solely on the dissolved component of the samples as these data
provide a better understanding of groundwater quality without interference. Note that one
sample (31-SB01-GWG) was inadvertently not marked for dissolved metals analysis and have no
dissolved metals analytical results available.

Several metals were detected in the 17 groundwater grab samples analyzed for dissolved metals.
Metals criteria exceedances were exhibited in 15 of the 17 grab samples (except SB-07-GWG and
89-SB01-GWG) with no samples having more than two exceedances. Iron and manganese were
the most abundant with criteria exceedances of one or both metalsin 11 of the 17 samples. Other
criteria exceedances were limited to aluminum (two samples), selenium (two samples), vanadium
(two samples), and thallium (one sample).

General chemistry also was analyzed in the groundwater grab samples. As summarized on Table

7, elevated sulfate levels were present in ten of the groundwater grab samples with a lesser
number of samples also exhibiting elevated pH levels, nitrate, and chloride levels. The elevated
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sulfate levels were anticipated as ammonium sulfate is produced as a by-product during removal
of ammonia from raw coke oven gas.

6.3 Groundwater Monitoring Well Locations

All of the aqueous and non-aqueous analytical data received from Eurofins was forwarded to the
Department for review and preparation for a meeting with OBG | Baker. The meeting was to
determine the appropriate number and construction specifications of the ensuing groundwater
monitoring well installation and sampling phase. After multiple meetings and correspondences,
it was agreed that 15 shallow and deep overburden groundwater monitoring wells would be
installed during this phase of the investigation. The wells proposed and the considerations for
their locations were provided in Letter Report No. 1 (OBG | Baker, January 2023) to the
Department and are summarized below.

MW-1 was proposed and installed near boring SB-14 (Figure 7) as it provides groundwater data
for the northwestern area of the site and soil contamination appeared to increase with depth in
the area.

MW-2 was proposed and installed near boring SB-03 (Figure 6) as it also provides groundwater
data in the northwestern area of the site.

MW-3 was proposed and installed near boring 87-SB-01, west of Loci/Diesel Shop (#87) (Figure
8). This well provides documentation of upgradient water quality before groundwater flows
toward the main operations area of the facility and assesses potential impact from the diesel
shop.

MW-4 was proposed and installed near boring/sample 80-SB03-GWG (Figure 14) as this was one
of the most impacted groundwater grab samples collected and also is located in an area of other
notable contamination.

MW-5S was proposed and installed near the ‘Containment Ring’ Area (well on Figure 8,
Containment Ring [#104] on Figure 11) as this was a noted burn/disposal area during site
operations. This area also had one of the most impacted groundwater grab samples collected and
the well would provide data from not only the Containment Ring area, but also groundwater
flowing from the Loci/Diesel Shop (#87) towards other facility operational areas.

MW-5D was proposed and installed adjacent to MW-5S as a deep (relative) nested well. A deeper
well to bedrock was installed at this location to evaluate the complete vertical profile of the

overburden aquifer and assess for potential contamination at the soil/bedrock interface.

MW-6S was proposed and installed near boring 43-SB01 (Figure 12) as this boring exhibited not
only the most SVOC criteria exceedances in the groundwater grabs, but also had elevated benzene
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levels. A well at this location also provides groundwater coverage south of the anticipated most
impacted areas of the site (former Wastewater Treatment Plant [WWTP] tank farm area includes,
but not limited to, tanks #20 through #23).

MW-6D was proposed and installed adjacent to MW-6S as a deep (relative) nested well. A deeper
well down to bedrock was installed at this location to evaluate the complete vertical profile of the
overburden aquifer and assess for potential greater contamination at the soil/bedrock interface
as it flows toward the former WWTP tank farm area.

MW-7 was proposed and installed near boring SB-25 (Figure 15) as SVOC impact was encountered
at the surface and at depth in the boring. This location also was chosen as it was installed near
one of the only USEPA active areas on site (mixing area) during the investigation. A well in this
area also would provide contaminant delineation to the south.

MW-8S was proposed and installed near boring 33-SB-02 (Figure 9) as this location provides a
good proximity between most of the former WWTP tank farm and Lake Erie. Contaminant impact
was exhibited both at the surface (SVOCs and metals) and at depth (metals).

MW-8D was proposed and installed adjacent to MW-8S as a deep (relative) nested well. A deeper
well down to bedrock was installed at this location to evaluate the complete vertical profile of the
overburden aquifer between the former WWTP tank farm and Lake Erie.

MW-9D was proposed and installed near boring 31-SB01 (Figure 12) as this boring exhibited
notable fuel odor and staining at depths several feet below encountered groundwater (10 feet
bgs). Because of the at-depth contamination, it was agreed to install the well deeper to evaluate
potential contaminant impact at the soil/bedrock interface.

MW-10 was proposed and installed between borings 38-SB01 and 15-SB01-GWG (Figure 12) as
this was a suitable location to monitor shallow groundwater quality and flow beneath the former
WWTP tank farm area (Tanks #20 through #23). Groundwater data from this well would provide
value for assessing groundwater quality coming into the former WWTP tank farm and flow beyond
the former WWTP tank farm.

MW-11S was proposed and installed between the former WWTP tank farm and Lake Erie to
provide an evaluation of groundwater quality effects from the tanks as it flows toward Lake Erie
(Figure 9).

MW-11D was proposed and installed adjacent to MW-11S as a deep (relative) nested well. A

deeper well to bedrock was installed at this location to evaluate the complete vertical profile of
the overburden aquifer as it flows from the former WWTP tank farm toward Lake Erie.
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6.4 Groundwater Monitoring Well Installation Activities

The groundwater monitoring well installation activities were completed in late November/early
December 2022 by Cascade with the OBG | Baker on-site geologist providing oversight and
direction.

The well borings (approximately 15 to 25 feet deep) were drilled using the same rotasonic drilling
methods used for the soil boring and groundwater grab sampling activities. Rotasonic methods
were ideally suited for monitoring well installations because the methods minimized generation
of waste, reduced difficulties with heaving sands, provided for more controlled well installations,
and reduced development time due to the ability to vibrate the outer casing in or out of the
borehole.

As was earlier described for the soil sampling drilling, continuous soil core samples were collected
for lithologic identification during well boring advancement. As directed by OBG | Baker's on-site
geologist, the wells were constructed using two-inch diameter, Schedule 40, PVC well casing and
screen materials. Screens (0.010-inch slot) for all wells were ten feet in length as summarized on
Table 8. All 15 wells were installed at depths between 15 and 25 feet bgs.

Notable hydrostatic pressure (head) from the overburden aquifer’s heaving sands (a.k.a., running
sands) was encountered during the drilling activities across the site and proved to be more
challenging during well drilling and installation. To address this issue, approximately 45 gallons
of potable water (from on-site source) was pumped into the casing used at each well location.
The head generated from the potable water was sufficient to equalize the hydrostatic head of the
overburden aquifer.

Once the hydrostatic pressure was neutralized, the well construction activities were initiated. At
each well location, after placement of the well screen and riser, sand pack was placed between
the well screen and drill casing up to a level approximately two feet above the top of the well
screen. Above the well screen, granulated bentonite was installed between the PVC riser and the
drill casing to near grade. As the construction materials were installed, the outer drill casing was
slowly removed from the borehole annulus to allow the construction materials to fill the annulus
void. The granular bentonite was hydrated after placement, if needed.

At the ground surface, each well was constructed as a ‘stick up’ (vs. flush mounted) well fitted
with an outer steel protective casing and protective bollards. The wells and bollards were painted
with a highly visible color (yellow) for ease of locating and protection from possible damage from
site activities. Each well was fitted with a keyed-alike lock.

The Test Boring and Well Construction Records for the 15 wells are provided in Attachment E and
an example of a completed monitoring well is shown on Photograph #16 in Attachment A.
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6.4.1 Monitoring Well Development

Monitoring well development activities were performed no sooner than 24 hours after
completing the installation of the monitoring wells. Before development, groundwater level and
total well depth measurements were collected to calculate the volume of groundwater present
within the well casing and determine the appropriate volume to be evacuated for development.
The approximate 45 gallons of potable water that was needed during construction to suppress
heaving sands also was removed (pumped) from the well.

Because of the large volume of water warranting removal during development, a disposable
submersible pump (e.g., Whale pump) was used to remove not only the introduced potable water,
but also to remove fine sediments and residual drill cuttings from the well casing and the borehole
annulus.

The pump was raised and lowered during development to agitate (i.e., stir up) the water within
the well to remove additional suspended solids. Development continued at each well until the
calculated five well volumes plus the potable water used to combat head from heaving sands was
removed.

Water generated from the well development activities was containerized in 55-gallon steel drums
and placed in the centralized staging area near the former facility office. The management of
Investigation-Derived Waste (IDW) is discussed further in Section 9.0 (IDW Management) of this
report.

6.5 Groundwater Monitoring Well Sampling Activities

At the direction of the Department, two groundwater sampling events were included in the scope
of work. After completing the well development activities, the 15 monitoring wells were allowed
to rest approximately one week to allow the wells to stabilize prior to the initial sampling event.

The first groundwater sampling event was completed the week of December 5, 2022. A complete
round of groundwater level and total depth measurements were collected from the wells and
recorded in the field notebook prior to initiating the purging and sampling activities and are
summarized on Table 8. The monitoring wells were purged prior to sampling to collect a
representative groundwater sample from the overburden aquifer.

All 15 wells were purged and sampled using low flow purging and sampling methods to minimize
sampling-induced turbidity problems and provide samples more representative of ambient
groundwater quality. A peristaltic pump with dedicated, disposable polyethylene tubing was used
for well purging and sampling to mitigate cross contamination between wells. A dedicated,
disposable field filter was used in line to collect the groundwater sample aliquot designated for
dissolved metals analysis.
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The groundwater samples from the initial sampling event were analyzed for VOCs, SVOCs, metals
(total and dissolved, including mercury), general chemistry, pesticides, dioxins, and PCBs. After
collection of the samples for laboratory analysis, field parameter samples were collected and
measured for pH, specific conductance, temperature, dissolved oxygen, ORP, and turbidity. The
field parameters were recorded in the field notebook and are summarized on Table 9.

The second groundwater sampling event was completed the week of March 13, 2023,
approximately three months after completion of the initial groundwater sampling event. The
timeframe between the two events was to assess if there are potential seasonal variations in
hydrology and geochemistry at the site. In addition, the second groundwater sampling event also
is considered another data set to potentially corroborate data from the initial round of
groundwater sampling.

For the second sampling event, an Interface Probe (IFP) was used to measure free petroleum
product in the wells. Dense Non-Aqueous Phase Liquids (DNAPLs) were encountered in wells
MW-8D, MW-9D, and MW-10 (see Photograph #26 in Attachment A). More than two feet of
DNAPL may be present in one or more wells. The exact thicknesses were unable to be measured
as the IFP was operating inconsistently due to the viscosity of the DNAPL.

A sample of the DNAPL was collected (‘MW-9D PRODUCT’) from well MW-9D and submitted for
analysis. Laboratory analytical results (Attachment C) and field observations were consistent with
free petroleum product with notable high concentrations of PAHs.

Meetings and correspondences took place in March 2023 between the Department and OBG |
Baker after completion of the initial groundwater sampling event and evaluation of the data. The
purpose of this meeting was to discuss any potential changes to the second groundwater sampling
event. From the meeting and associated correspondences, it was agreed that the analytical suite
for March 2023 would be identical to the December 2022 groundwater sampling event.

A complete round of groundwater level and total depth measurements were collected again from

the wells in March 2023 and are presented on Table 10. The field parameters for the March 2023
sampling event were recorded in the field notebook and are summarized on Table 11.
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7.0 LABORATORY ANALYTICAL RESULTS — GROUNDWATER MONITORING WELLS

Because of the unknown future use of the site and the mixture of commercial, industrial, and
residential areas near the site, the groundwater analytical results were compared to both the
Residential and Non-Residential MSCs for Used Aquifers. A summary of the groundwater
analytical result detections is provided on Table 12 for the December 2022 sampling event and
Table 13 for the March 2023 sampling event. The detailed laboratory analytical reports from both
sampling events are provided in Attachment C.

7.1 December 2022 Sampling Event

VOCs were detected in 13 of the 15 groundwater monitoring wells (except MW-4 and MW-7).
VOC criteria exceedances were limited to seven of the 15 wells and were exclusively limited to
benzene. Benzene criteria (5 ug/L for both Residential and Non-Residential MSC) was exceeded
in wells MW-2 (6,800 ug/L), MW-5D (14 ug/L), MW-8S (380 [E] ug/L), MW-8D (290 [E] ug/L), MW-
9D (280 [E] ug/L), MW-10 (560 [E] ug/L), and MW-11S (62 [E] ug/L). Duplicate samples for MW-2
and MW-9D also exceeded criteria. The ‘E’ qualifier denotes the result exceeded the calibration
range of the laboratory instruments.

SVOCs were detected in all 15 of the groundwater wells and associated two duplicate samples
with eight of the wells exhibiting criteria exceedances. SVOC detections varied from two SVOC
detections (MW-4 and MW-5S) to 16 SVOC detections (MW-8D, MW-9D, and MW-9D DUP). Most
of the SVOC criteria exceedances were exhibited in the same wells that exhibited VOC criteria
exceedances. Multiple SVOC criteria exceedances were exhibited in wells MW-2 (five
exceedances), MW-6S (two exceedances), MW-6D (four exceedances), MW-8S (two
exceedances), MW-8D (two exceedances), MW-9D (five exceedances), MW-10 (five
exceedances), and MW-11D (four exceedances). 1,1’-biphenyl, 2-methylnaphthalene, carbazole,
dibenzofuran, and naphthalene were the most common SVOC analytes to exceed criteria in
December 2022.

No PCBs were detected in any of the 15 wells or the associated two duplicate samples. Pesticides
(4,4’-DDD) were detected in two wells (MW-6S and MW-6D), both at concentrations orders of
magnitude below criteria. Dioxins were detected in all 15 wells and the two duplicates with all
concentrations below available criteria. Consistent with other dioxin detections across the site,
all groundwater samples exhibited multiple dioxin detections, but most were qualified (‘B’) with
also being detected in the associated laboratory blank. However, some dioxins (e.g., 1,2,3,4,6,7,8-
HpCDD) were detected in most groundwater samples without the ‘B’ qualifier conveying that the
analyte is actually present in the sample and not an artifact of laboratory interference.

Although both a total and dissolved metals analysis sample were collected from each well, the

discussion below is focused solely on the dissolved component of the groundwater samples as
these data provide a better understanding of groundwater quality without interference.
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As expected, several dissolved metals were detected in the 15 wells and the two duplicate
samples. Dissolved metals criteria exceedances were exhibited in 13 of the 15 wells (excluding
MW-10 and MW-11S) and the two duplicate samples with no sample in the 13 wells exhibiting
less than one, and no more than four, metals criteria exceedances. Most samples exhibited two
metals criteria exceedances (iron and manganese) with wells MW-6S and MW-6D exhibiting the
most with four exceedances (iron, manganese, lead, and selenium). Iron and manganese were
the most frequently detected metals in groundwater having criteria exceedances in 12 wells and
nine wells, respectively. The thallium concentration in MW-7, aluminum in MW-1, and arsenic in
MW-8S and MW-8D also exceeded criteria.

General chemistry also was analyzed in the groundwater well samples. As summarized on Table
12, elevated chloride levels were exhibited in MW-9D and MW-11D, elevated nitrate levels in
MW-6S and MW-6D, elevated pH in MW-1, and elevated sulfate levels above criteria (250 mg/L)
in all wells excluding MW-1, MW-2, and MW-11S. Similar to the groundwater grab samples, the
elevated sulfate levels were anticipated in groundwater as ammonium sulfate is produced as a
by-product during removal of ammonia from raw coke oven gas.

7.2 March 2023 Sampling Event

VOCs were detected in 11 of the 15 groundwater monitoring wells (except MW-3, MW-4, MW-
6S, MW-7). VOC criteria exceedances were limited to six of the 15 wells and were exclusively
limited to benzene. The ‘H’ qualifier is for samples that were prepped or analyzed beyond specific
holding times, and the ‘E’ qualifier is for sample results that exceeded the calibration range.
Benzene criteria (5 ug/L for both Residential and Non-Residential MSC) was exceeded in wells
MW-2 (6,900 ug/L), MW-8S (1,100 [E] ug/L), MW-9D (490 [E] ug/L), MW-10 (1,300 [E] ug/L), MW-
11S (62 [H] ug/L), and MW-11D (2,100 [H] ug/L). Duplicate samples for MW-8S and MW-10 also
exceeded criteria.

SVOCs were detected in all 15 of the groundwater wells and associated two duplicate samples
with seven of the wells exhibiting criteria exceedances. SVOC detections varied from three SVOC
detections (MW-3 and MW-5S) to 17 SVOC detections (MW-8S, MW-8S DUP, MW-8D, MW-9D,
and MW-10 DUP). Most of the SVOC criteria exceedances were exhibited in the same wells that
exhibited VOC (benzene) criteria exceedances. Multiple SVOC criteria exceedances were
exhibited in wells MW-2 (four exceedances), MW-8S (three exceedances), MW-8S DUP (four
exceedances), MW-8D (five exceedances), MW-9D (seven exceedances), MW-10 (four
exceedances), MW-10 DUP (five exceedances), and MW-11D (two exceedances). 1,1’-biphenyl,
2-methylnaphthalene, carbazole, 3&4 methylphenol, and naphthalene were the most common
SVOC analytes to exceed criteria in March 2023.

No PCBs or pesticides were detected in any of the 15 wells or the associated two duplicate

samples. Dioxins were detected in all 15 wells and the two duplicates with all concentrations
below available criteria. Consistent with other dioxin detections across the site, all groundwater

Page |39



samples exhibited multiple dioxin detections, but most were qualified (‘B’) with also being
detected in the associated laboratory blank.

Although both a total and dissolved metals analysis sample were collected from each well, the
discussion below is focused solely on the dissolved component of the groundwater samples as
these data provide a better understanding of groundwater quality without interference.

As expected, several dissolved metals were detected in the 15 wells and the two duplicate
samples. Dissolved metals criteria exceedances also were exhibited in all 15 of the wells and the
two duplicate samples with each sample exhibiting between one and four metals criteria
exceedances. Wells MW-5S and MW-7 exhibited the most metals criteria with four each. Iron
and manganese exhibited the most metals criteria exceedances across all wells with criteria
exceedances in 14 and 8 wells, respectively.

General chemistry also was analyzed in the March 2023 groundwater well samples. As
summarized on Table 13, elevated (above 250 mg/L) chloride levels were exhibited in MW-9D and
MW-11D, elevated (above 10 mg/L) nitrate levels in MW-6S and MW-6D, and elevated sulfate
levels above criteria (250 mg/L) in all wells excluding MW-1 and MW-2. It should be noted that
the laboratory inadvertently did not analyze any of the March 2023 groundwater samples for
general chemistry parameters acidity, turbidity, alkalinity, pH, and conductivity.

When comparing the two groundwater sampling events, detections were similar with some
analytes exhibiting increases and some decreases from December 2022 to March 2023. The most
notable difference was MW-11D exhibiting no benzene in December 2022 but had a benzene
concentration of 2,100 ug/L in March 2023. Future monitoring will allow a better evaluation of
groundwater quality in this well.
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8.0 QUALITY ASSURANCE / QUALITY CONTROL

In addition to the investigative surface water, sediment, unknown material (‘material samples’),
coke, groundwater grab, and groundwater monitoring well samples, Quality Assurance/Quality
Control (QA/QC) samples also were collected as part of the investigation. A summary of the
QA/QC samples collected with their associated analytical results are provided below.

Duplicates

Duplicate samples were collected across all media sampled during the investigation and were to
be collected at a rate of 10% of the associated investigative samples. Using this criterion, a total
of 13 soil samples, one surface water sample, two sediment samples, two groundwater grab
samples, and four groundwater well samples (two from each round) had duplicate samples
collected in addition to the associated investigative sample. As presented in the Quality
Assurance Plan (OBG | Baker, June 2022), the Data Quality Objectives (DQOs) for the Relative
Percent Difference (RPD) between investigative samples and the associated duplicate samples is
20% for aqueous samples and 30% for non-aqueous samples.

With respect to soil samples, a detailed comparison discussion of the hundreds of VOC, SVOC, and
metal individual analyte detections in the investigative versus the associated duplicate samples
would be burdensome and bring little value to this report. As an example, for the data set 81-
SB02-1 and its duplicate 81-SB02-01D, some SVOC analytes had an acceptable RPD
[benzo(b)fluoranthene RPD = 28%] and some did not (acenaphthylene RPD = 75%). The lack of
homogeneity of the soils on site with fill and coke throughout the vertical profile makes the
desired RPD for site soils likely unattainable.

Similarly, one of the residual sediment sample sets did not meet the desired RPD for most analytes
(SED-05 and SED-05D), and the other residual sediment sample set (VAULTA-SED and VAULTA-
SEDD) appeared to have most analyte detections within the desired RPD of 30%. Generally,
detections were commensurate in the duplicate data sets.

For the one surface water sample set (56-SWO01 and 56-SW01D), patterns were similar to the soils
above in that one specific analyte may be within the desired RPD (e.g., phenanthrene) while
others are not (e.g., caprolactam). Generally, detections were commensurate in the duplicate
data set.

For the two groundwater grab sample sets, the pattern was similar to the surface water above
where some analytes in a given sample met the desired RPD (RPD for ethylbenzene in 33-SB02-
GWG and duplicate = 6%) and others did not [RPD for benzo(a)anthracene in 33-SB02-GWG and
duplicate = 77%].

Page |41



For the two groundwater well sample sets from the December 2022 sampling event (MW-2 and
MW-9D and their duplicates), most analyte concentrations met the desired RPD of 20% with
limited exceptions (e.g., zincin MW-9D and duplicate).

For the March 2023 sampling event, the two groundwater well sample sets (MW-8S and MW-10
and their duplicates) met the desired RDP of 20% for most analyte concentrations with limited
exceptions (e.g., lead and iron in MW-10 and duplicate).

Trip Blanks

Trip blanks were analyzed to document VOC sample integrity during shipment of investigative
samples from the site to the laboratory for analytical testing. Trip blanks were supplied by
Eurofins at project onset and were stored in the conex storage trailer and/or heated guard shack
during the duration of the investigation field activities.

One trip blank accompanied each cooler housing VOC samples that was shipped to the laboratory
during the site investigation. A total of 29 trip blanks were submitted for laboratory analysis
during the site investigation and both comprehensive groundwater sampling events. Excluding a
low-level benzene detection (1.1 ug/L) in the December 13, 2022, trip blank sample, all other low-
level VOC detections are considered common laboratory contaminants and not actually present
in the sample. Based on the trip blank analytical results as compared to their associated
investigative samples shipped concurrently, it is believed that none of the samples shipped from
the site to the laboratory during the site investigation were compromised during shipment.

Field Blanks

To document both the quality of the potable water used for the decontamination activities and
document background/ambient site conditions, three field blanks were collected as part of the
investigation activities. One potable water field blank (PWO01) was collected for analysis during
the groundwater investigation activities. The sample was collected from the holding tank used by
the drilling subcontractor for decontamination of equipment. The analysis of this field blank
documented the integrity/quality of the water used for the decontamination process. The water
source and analytical results were discussed previously in this report. Essentially, low-level VOCs
that are common laboratory contaminants were detected in the PW0O1 sample as well as low-level
SVOCs. Some metals were detected in the sample with all concentrations being below criteria.
Based on these specific analytes detected and their associated low-level results, it is believed that
this water source was adequate for the investigation and did not affect the quality or accuracy of
the investigative samples analyzed from the site.

The second (FB-1) and third (FB-02) field blanks were collected during the two groundwater
sampling events by pouring laboratory-grade, organic-free, deionized water (provided by
Eurofins) into the appropriate sample containers for laboratory analyses. The analysis of these
two field blanks documented the integrity/quality of the water supplied by the laboratory in case
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erroneous detections are observed from the laboratory analytical results of the equipment rinsate
samples and also document ambient site conditions during sample collection.

As summarized on Table 14, FB-1 (collected in December 2022) did exhibit low-level detections of
chloroform, phenanthrene, dioxins, and metals. Other than the common laboratory contaminant
(chloroform) and the metals, the source(s) of the dioxin detections is unclear.

For FB-02 collected in March 2023, the field blank exhibited low-level detections of benzene,
caprolactam, di-n-butyl phthalate, naphthalene, phenanthrene, and dioxins. The source(s) of

these low-level analytes is unclear.

Equipment Rinsate Blanks

Equipment rinsate blanks were collected to document sufficient decontamination practices and
verify that reusable sampling equipment that came in contact with the sampling media did not
contribute to the contamination of the sample. A total of four equipment rinsate blanks (RB-01
through RB-04) were collected during the investigation drilling and sampling activities. No rinsate
blanks were collected during the surface water, sediment, or groundwater sampling activities as
only dedicated, disposable equipment was used for sample collection. The only reusable piece of
sampling equipment used during the drilling activities was the rotasonic drill rig cutting head as
disposable polyethylene liners were used to catch/collect the soils in the sample barrel.

The four rinsate blanks were collected by pouring laboratory-grade water (provided by Eurofins)
over the decontaminated drill rig cutting head and collecting the rinsate into the appropriate
sample containers. The four rinsate blanks were collected over an 11 day period as they were
proposed to be collected at a rate of 5% that of the investigative samples.

As summarized on Table 14, the lone VOC detection in all four samples was chloroform, a common
laboratory contaminant. Four low-level SVOCs were detected across the four samples including
caprolactam, di-n-butyl phthalate, naphthalene, and phenanthrene. No PCBs or pesticides were
detected in any of the four samples. Two of the rinsate blanks exhibited low-level dioxin
detections that were also in the associated laboratory internal method blank (‘B’ qualifier) and
are considered a laboratory contaminant. Low-level concentrations of iron, manganese, and/or
zinc were detected across the four samples. The limited detections of select analytes and their
low-level concentrations across the four rinsate blanks convey that the decontamination practices
between boreholes was sufficient.

With respect to the groundwater sampling effort, equipment rinsate blanks were proposed to be
collected at a frequency of approximately 5% for each type of reusable sampling equipment. The
results would then be used to verify that the sampling equipment did not contribute to
contamination of the samples. Because of the shallow depth to groundwater (approximately 8
feet bgs) and sufficient aquifer production, groundwater monitoring well sampling for both events
was completed with a peristaltic pump and dedicated, disposable polyethylene tubing. Because
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no reusable sampling equipment was used for sampling (e.g., bladder submersible pump), the
collection of an equipment rinsate blank was not warranted as there was no mechanism for cross
contamination between wells being sampled. Being that this sampling methodology was used for

both groundwater sampling events, no equipment rinsates were collected from either sampling
event.
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9.0 INVESTIGATION-DERIVED WASTE MANAGEMENT

From the site preparation and subsequent investigation field activities, IDW was generated and
managed accordingly. Ancillary wastes that were not believed to pose a potential threat to the
environment (e.g., disposable gloves, tubing, soil sample liners, disposable bailers, rope, paper
towels, etc.) were temporarily staged on site in a Construction and Demolition (C&D) rolloff box
until completion of the first round of groundwater sampling. The approximate one ton of C&D
waste was disposed at nearby Erie Municipal Landfill on December 15, 2022.

In all other instances, wastes generated from the characterization field activities were
containerized in drums for off-site transportation and disposal by the IDW management
subcontractor (AWMSI). Soil cuttings that did not appear to be notably contaminated (e.g., no
elevated PID readings, odor, or staining) were placed back in the open borehole and/or spread on
the ground surface near the boring of origin to minimize off-site waste disposal.

A total of four soil drums were generated from the investigation activities and included soil
cuttings from borings and/or wells that appeared grossly contaminated (e.g., strong odor, high
PID reading, staining). The four soil drums were characterized as hazardous and were transported
and disposed at Chemtron Corporation in Avon, Ohio on November 21, 2022.

From the monitoring well installation, decontamination, development and first round of
groundwater sampling activities, a total 17 non-hazardous aqueous drums were generated. The
drums were transported and disposed at The PennOhio Corporation in Ashtabula, Ohio on January
31, 2023. The two drums generated from the second round of groundwater sampling also were
transported and disposed at the Ashtabula facility on March 17, 2023.

Copies of the manifests for all materials described above are presented in Attachment F.
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10.0 HYDROGEOLOGY

As documented in the numerous boring and well construction logs from the investigation
(Attachments D and E), a majority of the overburden consists of sand and silt with various
quantities fill materials (e.g., bricks, slag, gravel, coke, wood). Overburden thickness varies from
approximately 14 feet in the southwestern area of the site to 23 feet further northwest. Bedrock
below the overburden consists of a gray silty shale.

The water table in the overburden, unconfined aquifer was generally encountered at a depth of
approximately eight feet bgs and provided sufficient production for groundwater sampling. To
collect representative groundwater elevation measurements, the water levels in each of the 15
wells shown on Figure 17 were measured after the development activities, but before the well
purging/sampling activities. The groundwater levels in the wells were allowed to stabilize
approximately one week after development prior to collecting the water level measurements.

As summarized on Table 8, the depth to groundwater in the 15 wells in December 2022 varied
from approximately seven to 17 feet below the top of the PVC casing and four to 14 feet below
grade. All 15 of the wells were installed in the unconfined aquifer to either straddle the water
table (ten shallow wells) or be installed at the overburden/bedrock interface (five deep wells).

Based on the groundwater elevation measurements collected prior to sampling in December 2022
(see Table 8), a groundwater elevation contour map was developed (Figure 18). As shown on the
figure, the groundwater flow direction is to the north toward Lake Erie with an approximate
hydraulic gradient of 3.3 x 10° feet per foot.

As summarized on Table 10, the depth to groundwater in the 15 wells in March 2023 also varied
from approximately seven to 17 feet below the top of the PVC casing and four to 14 feet bgs.
Based on the groundwater elevation measurements collected prior to sampling, a groundwater
elevation contour map was developed (Figure 19). As shown on the figure, the groundwater flow
direction is consistent with the December 2022 event with flow north toward Lake Erie with a
similar hydraulic gradient.
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11.0 NATURE AND EXTENT OF CONTAMINANT IMPACT

One of the primary objectives of this investigation was to identify the various contaminants on
site and assess the nature and extent of the identified contaminant impact. This section was
developed to evaluate the various physical and chemical properties of the contaminants detected
in the impacted media during the investigation and provide a discussion of the relationship these
properties have on influencing the fate and transport of the constituents of concern in the
environment.

11.1 Surface (Vault) Water

Excluding Lake Erie that borders the site to the north and east, there were no natural surface
water features (e.g., ponds, lakes, streams) identified on site during the multiple site walks and
implementation of the investigation activities. Consequently, there does not appear to be any
natural collection point or area of surface or near-surface contaminant migration other than the
adjacent Lake Erie.

However, because the site is relatively flat, there are areas across the site where there may be
small collection points of potential contamination from the years of operational history. These
collection points primarily included concrete vaults of various sizes and depths with most adjacent
to site operational buildings.

Surface water from the vaults exhibited minimal contaminant impact. No VOCs, SVOCs, or PCBs
were detected above criteria, but two of the vault samples did exhibit two pesticide criteria
exceedances. Metals criteria exceedances were limited to arsenic, chromium, cobalt, iron,
manganese, nickel, and cadmium.

Being that the discussion above focuses only on the various concrete vaults throughout the site,
the extent of the minimal surface water impact is obviously limited to the interior of the vaults

themselves.

11.2 Sediment

The nature and extent of sediment impact is segregated into two distinct discussions, the
sediments in the various vaults discussed above and the sediments of the Lake Erie shoreline.

Vault Residual Sediments

Residual sediments in one or more of the concrete vaults across the site exhibited no VOCs or
PCBs above criteria but did exhibit multiple SVOC and metals criteria exceedances. Samples from
near the Old Main Office (#80), the Laboratory (#81), and the Boiler House (#89) exhibited no less
than 16 SVOC analyte exceedances. Conversely, residual sediment samples near the Loci/Diesel
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Shop (#87) and the Transformer Yard (#56) exhibited only four and two SVOC criteria exceedance,
respectively.

Metal detections and criteria exceedances were similar to the SVOC detections and criteria
exceedances. Residual sediment samples from vaults adjacent to the Old Main Office and the
Laboratory exhibited the most metals criteria exceedances with 13 and six metal analyte
exceedances, respectively. Conversely, residual sediment samples from the Loci/Diesel Shop, the
Boiler House, and the Transformer Yard exhibited no more than two criteria exceedances.

With respect to the extent of the impact from the vaults, borings advanced adjacent to four of
the vaults associated with the Old Main Office, Laboratory, Loci/Diesel Shop, and the Boiler House
exhibited some analyte criteria exceedances consistent with residual sediments from within the
vaults. Thus, there may be some migration of contaminants from these vaults outward into the
surrounding soils.

Lake Erie Shoreline Sediments

The evaluation of the nature and extent of sediment impact along the Lake Erie shoreline was
completed through the sediment sampling at the two outfalls (#001 and #002) and also along the
approximate 2,000 feet of Lake Erie shoreline at the site.

Sediments below Outfall #001 (OF-001-SEDO01) exhibited 15 SVOC and nine metal detections
above criteria. Similar detections and criteria exceedances were exhibited in the down gradient
sediment sample (OF-001-SED02) from Outfall #001 toward the shoreline. For the Outfall #002
sample (SED-09) to the northwest, criteria exceedances again were limited to SVOCs and metals
with 11 SVOCs detected above criteria, but only one metal exceedance (manganese).

The ten sediment samples collected along the Lake Erie shoreline exhibited similar laboratory
analytical results in that no VOCs or pesticides were detected but did exhibit detections and/or
criteria exceedances for SVOCs and metals. PCBs were detected in two of the samples but at
concentrations below criteria.

SVOC criteria exceedances varied significantly between the shoreline sediment samples.
Shoreline sediment samples near the main operational part of the facility exhibited no SVOC
criteria exceedances, whereas shoreline sediment samples further northwest in the non-
operational areas of the facility exhibited at least ten SVOCs that exceeded criteria. The remaining
samples exhibited between two and ten SVOC exceedances. SVOC constituents acenaphthylene
and indeno(1,2,3-cd) pyrene exhibited the most criteria exceedances having elevated levels in
eight and nine samples, respectively.

With respect to metals, criteria exceedances also were inconsistent with four shoreline sediment
samples exhibiting no metal exceedances, one sample exhibiting six criteria exceedances, and the
remainder exhibited between one and five metal criteria exceedances. Iron and manganese
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exhibited the most criteria exceedances having elevated levels in at least five samples.

Unexpectedly, data shows that a majority of the contaminant impact in shoreline sediments is in
the northwestern, non-operational area of the site near Outfall #002 and to a lesser extent in
sediments near the main operational area of the site. The nature and extent of contaminants in
the shoreline sediments is likely a function of contaminant leaching from the decades of disposing
of various process waste (fill) on and over the bluff above the shoreline. A reconnaissance along
the shoreline and the shoreline drone video survey documented the extensive waste disposal.
Based on these analytical results of sediments, it appears the impacted sediments from the two
outfalls and waste deposits along the shoreline may be adversely impacting the water quality of
the lake and associated sediments.

11.3 Soil

Of the nearly 200 soil samples submitted for laboratory analysis from the Site Investigation, some
reasonable and generalized observations can be made regarding the nature and extent of
contaminant impact in site soils.

Volatile Organic Compounds

As expected from the coke manufacturing process, VOCs were not the primary contaminants
encountered during the investigation. Excluding acetone, benzene was the most detected VOC
in soil (14 detections out of 187 samples) and only exceeded criteria in four of the samples.
Toluene was second most detected in soil with detections in 11 samples with no criteria
exceedances. The only VOC exceedances in soil were in surface soil samples collected near the
East Decanter (#43), the Exhauster Engines (#44), and the Power House (#85). Styrene was
detected in the sample from near the Exhauster Engines.

Semi-Volatile Organic Compounds

Conversely, SVOCs and metals were detected above criteria in soil across the site. A total of 31
SVOCs were detected across the site with benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene,  benzo(g,h,i)perylene,  chrysene, fluoranthene,  naphthalene,
phenanthrene, and pyrene being the most abundant with detections in over 90% of the soil
samples submitted for analysis. The nature of this impact is understandable as this subgroup of
SVOCs is collectively categorized as PAHs which occur naturally in coal and are released to the
atmosphere when burned.

With respect to SVOC criteria exceedances, six SVOCs exhibited significantly more exceedances
than the remainder of the SVOC detections. Benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene exceeded criteria in more than 20% of the samples submitted for analysis.
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Benzo(b)fluoranthene was the most abundant with criteria exceedances in 54 of the soil samples
(29%). Again, these analyte criteria exceedances were understandable due to the high levels of
PAHs in coal.

The horizontal extent of SVOC impact appears to be sitewide with multiple SVOC criteria
exceedances exhibited not only in the main operational and tank areas, but also in the non-
operational areas of the facility to the north and east. Multiple SVOC detections above criteria in
borings SB-01 and SB-03 on Figure 6, SB-04, SB-05, and SB-12 on Figure 7, 85-SB-03 and SB-17 on
Figure 11, and SB-18 on Figure 14 convey the horizontal breadth of SVOC impact.

Although a majority of the SVOC impact above criteria were in surface soils (less than one foot
deep), SVOC impact at depth also was encountered in borings advanced near the East Decanter
(43-SB01), Power House (85-SB01), marina area (SB-03), farthest west ‘background’ boring (SB-
12), along the wood line near the southern property boundary (SB-25), and in the storage tank
area. With these at-depth SVOC impacts not having additional delineation borings advanced
nearby, the horizontal breadth of the SVOC impact at depth cannot be determined in these areas.

The most SVOC impacted area at depth appears to be near the East Decanter area (#43) where
samples from boring 43-SB01 exhibited several SVOC criteria exceedances in surface soil (0-1 ft.
bgs), shallow subsurface soil (0-5 ft. bgs), and in deeper soil (11-12 ft. bgs). Examples of
contamination at depth are shown on Photographs #14 and #15 in Attachment A. Although no
samples were submitted for analysis during the well installation activities, obvious contamination
(e.g., odor, elevated PID readings, sheen) was observed at depth and/or at the soil/bedrock
interface in wells MW-85/8D, MW-9D, and MW-10 (see Attachment E).

Metals

Metal detections were as abundant as SVOC detections in site soils with all 23 metals analyzed
being detected in at least one sample. Aluminum, barium, calcium, iron, and manganese were
detected in all soil samples submitted for analysis. The 23 metal analytes were detected in a
majority of the soil samples excluding antimony (only in 40% of samples), silver (only in 17% of
samples), and thallium (only in 21% of samples). Although the detections were ubiquitous,
criteria exceedances were not.

Among the 178 soil samples submitted for metals analysis, seven of the 23 metals exhibited
criteria exceedances in more than one sample. As expected from coke manufacturing, arsenic
and vanadium were the most abundant having criteria exceedances in 53 and 60 soil samples,
respectively. Other notable metal criteria exceedances included chromium (29 samples),
manganese (29 samples), lead (14 samples), iron (ten samples), and thallium (four samples).
Antimony, cadmium, cobalt, and mercury were detected above criteria in two or less soil samples.

Similar to the SVOC discussion above, the horizontal extent of metals impact appears to be
sitewide with multiple metal criteria exceedances exhibited not only in the main operational and
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tank areas, but also in the non-operational areas of the facility to the north and west. Multiple
metal detections above criteria in borings SB-01, SB-02, and SB-03 on Figure 6, SB-04, SB-12, SB-
14, and SB-15 on Figure 7, SB-17 on Figure 11, and SB-18 on Figure 14 convey the horizontal
breadth of metals impact beyond the operational areas.

Although a majority of the metals impact above criteria were in surface soils, metals impact at
depth also were encountered in 45 of the borings across the site. Some of the at-depth metal
criteria exceedances were encountered below the water table (approximately eight feet bgs) and
as deep as 14 feet bgs (vanadium in SB-34-14). A majority of the metals criteria exceedances in
soils at depth were limited to manganese, vanadium, and arsenic. Similar to the SVOC discussion
above, the horizontal breadth of the metals impact at the surface and at depth cannot be
determined from the available data at this time.

PCBs, Dioxins, and Pesticides

All soil samples also were analyzed for PCBs. Three PCB arochlors were detected across the site
(1248, 1254, and 1260) with Arochlor 1260 being the most prevalent being detected in 34 soil
samples. Aroclor 1248 and 1254 were detected in two and 18 samples, respectively. None of the
detected PCB concentrations exceeded criteria with a majority of the detections being an order
of magnitude below criteria. Although it is understood that there may be small areas of potential
PCB impact due to the limiting nature of a large area investigation, it appears that there are no
areas on site with extensive PCB impact above criteria.

Dioxins are considered ubiquitous in urban areas due to their formation from most forms of
combustion (e.g., smelting, waste incineration, coal burning, wood burning) and were
ubiquitously detected across the site. Only nine soil samples were submitted for dioxin analysis
and all nine samples exhibited dioxin detections below criteria. However, a majority of the
detections were suspect due to their detection also being in the associated laboratory blank.
From this limited data, it appears the extent and impact from dioxin on site is negligible.

Similar to dioxins, pesticides were not analyzed on all soil samples submitted for analysis
(approximately 10% submission rate). All 16 of the pesticide analytes were detected in at least
one of the 21 samples submitted for pesticide analysis with none of the concentrations exceeding
criteria. Dieldrin and endrin were the most abundant of the pesticides being detected in four of
the 21 soil samples. From this limited data, it appears the extent and impact from pesticide on
site is negligible.

11.4 Groundwater

From the numerous groundwater grab samples and subsequent two rounds of groundwater
sampling from the 15 monitoring wells, some reasonable observations can be made regarding the
nature and extent of contaminant impact in the overburden aquifer. However, the nature and
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extent of all groundwater discussions below are limited to areas where groundwater grabs were
collected and where monitoring wells were installed. It is well documented herein that there may
be other areas on site where vadose zone contamination has impacted the groundwater quality.

Volatile Organic Compounds

As presented above for soil, VOC detections were limited in groundwater. This was expected due
to the nature of coke manufacturing. Although several VOCs were detected in groundwater
throughout the site, benzene was the primary VOC of concern with criteria exceedances in
approximately one half of the groundwater grab samples and monitoring wells. This was
anticipated as benzene is typically the primary VOC in concentrated byproducts, air emissions,
and wastewater from the coke manufacturing process.

The extent of VOC impact in groundwater is unknown at this time with the highest benzene
concentration being in MW-2 located almost 2,000 feet north of the main operational areas of
the facility, where lower benzene concentrations were observed in groundwater. A depiction of
benzene criteria exceedances in groundwater are provided on Figure 20 for the December 2022
sampling event and Figure 21 for the March 2023 sampling event. It is unlikely that the VOC
(benzene) plume at MW-2 is associated with the VOC plume in the main operational area of the
facility due to reported concentrations, proximity, groundwater flow direction, and MW-1
exhibiting no benzene detections (located between MW-2 and main operational area of facility).

Semi-Volatile Organic Compounds

SVOCs were detected in all groundwater grab samples and monitoring wells with criteria
exceedances in approximately one half of the wells. Most of the SVOC criteria exceedances were
exhibited in the same wells that exhibited VOC exceedances with MW-2, MW-9D, and MW-10
exhibiting the most with five SVOC criteria exceedances.

The nature of the SVOC impact in the groundwater wells is different from the soil presented
above. For the groundwater wells, 1,1’-biphenyl, 2-methylnaphthalene, carbazole, dibenzofuran,
3&4 methylphenol, and naphthalene were the most common SVOC analytes to exceed criteria in
December 2022 and March 2023. The reason the elevated PAHs [e.g., benzo(k)fluoranthene]
detected in the groundwater grab samples were not in the ensuing groundwater monitoring well
samples is unknown but may be attributed to the PAH source being the suspended solids in the
agitated groundwater grab samples.

Although there were more SVOC constituents detected above criteria with higher concentrations,
the SVOC impact in groundwater does not appear to be as extensive as the VOC (benzene) impact.
SVOC impact above criteria appears to be limited to the MW-2 area to the north and also in the
entire main facility area, east of A and B Batteries (#62 and #64). VOC impact in groundwater
extended further west of the batteries in December 2022 (MW-5S and MW-5D). A depiction of
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VOC and SVOC criteria exceedances in groundwater are provided on Figure 20 for the December
2022 sampling event and Figure 21 for the March 2023 sampling event.

Metals

The focus of the nature and extent of metals discussion is solely on the dissolved metals analytical
results for both the groundwater grabs and groundwater monitoring wells as these aliquots
provide the best representation of actual groundwater quality.

Several dissolved metals were detected in all groundwater grab samples and monitoring wells
with criteria exceedances exhibited in most samples. Iron and manganese were the most
abundant with criteria exceedances of one or both metals in most groundwater grab samples and
most monitoring wells (except MW-10 and MW-11S in December 2022 and MW-1 in March 2023).
Most monitoring wells exhibited between one and four metals criteria exceedances in the two
sampling events. Other criteria exceedances between the two events were limited to aluminum,
arsenic, selenium, lead, and thallium in a few wells. With metal criteria exceedances in all wells
in at least one of the two sampling events, the extent of select metals impact above criteria in
groundwater is across a majority of the site.

PCBs, Dioxins, and Pesticides

No PCBs were detected in any of the groundwater grabs samples or the 15 monitoring wells.

Although dioxins were detected in all 15 wells with concentrations below available criteria, most
were qualified (‘B’) with also being detected in the associated laboratory blank. However, some
dioxins (e.g., 1,2,3,4,6,7,8-HpCDD in December 2022) were detected in most groundwater
samples without the ‘B’ qualifier indicating that the analyte is actually present in the sample and
not an artifact of laboratory interference. The source of the dioxins was presented in the soil
discussion above.

Pesticides were detected in three groundwater grab samples and two wells in December 2022
(MW-6S and MW-6D), both at concentrations orders of magnitude below criteria. Pesticides were
not detected in the groundwater wells in March 2023.

From the data above, PCBs, dioxins, and pesticides do not appear to be a concern in groundwater
quality at the site. However, there may be small (relative) historical disposal areas of
contamination not identified during the investigation that could leach these contaminants into
the overburden aquifer.
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12.0 CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations below are provided in a bulletized format for ease of

review and discussion. They are based on the available historical site information used to

formulate the Site Investigation Work Plan and the observations and associated laboratory

analytical results from the hundreds of soil, groundwater, surface water, sediment, and unknown

material samples collected and submitted for the extensive list of laboratory analyses. In general,

the site can be considered a potential threat to human health and the environment.

12.1 Conclusions

Surface (Vault) Water and Residual Sediments

Soil

Residual sediment samples collected from Outfalls #001 and #002 exhibited several SVOC
and metal detections above criteria concluding that the discharge waters from site
operations were insufficiently processed prior to discharge into Lake Erie. These results
support the conclusion that the NPDES discharges from the outfalls have adversely
affected the water (and sediment) quality of Lake Erie (noting that there could be other
potential sources of sediment contamination besides the outfalls).

Samples collected from the access vaults associated with the outfalls above also exhibited
several SVOC and metal detections above criteria supporting the conclusion above for the
outfalls.

Sediment samples collected along the Lake Erie shoreline exhibited detections and/or
criteria exceedances for SVOCs and metals. A majority of the contamination was in
shoreline sediments in the northwestern, non-operational area of the site near Outfall
#002 and to a lesser extent in sediments near the main operational area of the site. The
impact to shoreline sediments is likely a function of contaminant leaching from the
decades of disposing of various process waste (and possibly from off-site fill) on and over
the bluff above the shoreline.

Most of the analytical results of the three ‘unknown material’ samples collected from the
bluff above the Lake Erie shoreline exhibited detections of numerous SVOCs and metals.
These analyses support the conclusions above that contaminated waste material was
periodically dumped over/along the bluff above the Lake Erie shoreline contributing the
elevated SVOC and metals concentration in shoreline sediments and adversely affecting
the water (and sediment) quality of Lake Erie.

Several borings were advanced outside of the operational areas of the facility in an
attempt to evaluate background site conditions. No true native areas were identified at
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the six background boring locations. Manmade materials (e.g., bricks and slag) were
encountered in all six borings at the surface and/or at depth concluding there are likely
little to no areas on site with true native material at the land surface.

It appears that there is a large amount of man-made material, fill, or waste deposited
across the site to build up the land (especially to the north, northwest, and east).

As expected from the coke manufacturing process, VOCs were not the primary
contaminants encountered during the investigation. Benzene was the most detected
VOC in soil (<10% detection rate) and only exceeded criteria in four of the samples.

SVOCs and metals were detected extensively in soil across the site. PAHs (primarily
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) were the most abundant of the
SVOCs with detections in over 90% of the soil samples and criteria exceedances in
approximately 20% of the soil samples, including the non-operational areas of the facility
to the north and east. The widespread nature of these impacts is understandable because
this subgroup of SVOCs occurs naturally in coal and are released to the atmosphere when
burned.

Although most of the SVOC (primarily benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene) and metals impact was in surface soils, contamination at depth also is a
concern with 45 borings across the site exhibiting contamination. A majority of the
criteria exceedances at depth were limited to manganese, vanadium, and arsenic.

While metal detections were ubiquitous in site soils, criteria exceedances were not. As
expected from coke manufacturing, arsenic and vanadium were the most abundant
metals having criteria exceedances in 53 and 60 soil samples, respectively.

Similar to SVOCs, the horizontal extent of metals impact appears to be sitewide with
multiple metals criteria exceedances exhibited not only in the main operational and tank
areas, but also in the non-operational areas of the facility to the north and west.

Groundwater

Groundwater was generally encountered at eight feet bgs with the flow direction in the
overburden aquifer to be to the north toward Lake Erie, as expected.

Similar to the soil horizon above, VOC detections were limited in the overburden aquifer,
as was expected due to the nature of coke manufacturing.

Benzene was the primary VOC of concern with criteria exceedances in approximately one
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half of the groundwater grab samples and monitoring wells. This was anticipated as
benzene is typically the primary VOC in concentrated byproducts, air emissions, and
wastewater from the coke manufacturing process.

e The extent of VOC impact in groundwater in unknown with the highest benzene
concentration being in MW-2 located almost 2,000 feet north of the main operational
areas of the facility, where lower benzene concentrations were observed in groundwater.
It is unlikely that the VOC (benzene) plume at MW-2 is associated with the VOC plume in
the main operational area due to reported concentrations, proximity, groundwater flow
direction, and MW-1 exhibiting no benzene detections (located between MW-2 and main
operational area of facility).

e Most SVOC criteria exceedances in the groundwater wells differed from the SVOC
exceedances in vadose zone soils in that 1,1’-biphenyl, 2-methylnaphthalene, carbazole,
dibenzofuran, and naphthalene were the most common SVOC analytes to exceed criteria
in the wells versus PAHs in vadose soils.

o Although there were more SVOC constituents detected above criteria with higher
concentrations, the SVOC impact in groundwater does not appear to be as widespread as
the VOC (benzene) impact. SVOC impact above criteria currently appears to be limited to
the MW-2 area to the north and also in the entire main operations area, east of the A and
B Batteries. However, the VOC (benzene) impact in groundwater extends further west of
the Batteries (MW-5S and MW-5D).

e Several dissolved metals were detected and exceeded criteria in the monitoring wells.
Iron and manganese were the most abundant with criteria exceedances of one or both
metals in 13 of the 15 monitoring wells (except MW-10 and MW-11S in December 2022
and MW-1 in March 2023). With metals criteria exceedances in all wells between the two
events, the extent of metals impact in groundwater includes a majority of the site.

e PCBs, dioxins, and pesticides do not appear to be a concern in groundwater quality at the
site with little to no detections of each in the site wells.

12.2 Recommendations

From the extensive volume of analytical, geological, and hydrogeological data and the conclusions
presented above, recommendations for expanding the investigation (Phase II) are as follows:

Advancement of test borings, groundwater grab samples, and potential groundwater monitoring
well installations (shallow and/or deep):
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Near boring 85-SB01/GWG (Photograph #20 in Attachment A), west of Power
House/Engine Building (#85) on Figure 11. These recommended activities will aid in
characterizing the benzene impact in soil and groundwater as this was the highest
benzene concentration in soils observed on site.

Near boring COKE-SBO1 on Figure 7. Exhibiting one of the highest benzene detections in
soil on site at a depth of seven feet bgs warrants further investigation of this area.

Near boring SB-09 on Figure 7. Elevated VOCs (e.g., toluene), PCBs and coal tar at depth
during drilling warrants further investigation in this boring area.

Near boring SB-13 on Figure 7. Elevated PCBs at the surface and at depth and the
encountered coal tar at a depth of nine feet bgs during drilling warrants further
investigation in this boring area.

Near boring COKE-SBO2 on Figure 7. Elevated benzene at a depth of 13 feet bgs warrants
further investigation in this boring area.

Near and south of monitoring well MW-2. These recommended activities will aid in
characterizing the VOC and SVOC impact in the area and evaluate if an interconnection is
present between this area and the main operational areas to the south.

Further northwest of monitoring well MW-2. The lack of groundwater data northeast of
the most VOC-impacted well on site (MW-2) supports this recommendation to delineate
benzene impact.

In the non-operational areas of the facility further northwest and west of MW-1. The
documented high concentration of contaminants in soil and frequently-encountered
buried manmade materials convey that there are likely leachable sources of
contamination in this non-operational area of the facility.

Southeast of the Weld Shop (#47 on Figure 12) and directly south and adjacent to the
Store Room (#8 on Figure 12). Review of historical documents exhibited this area as an
aboveground tank farm of 12 large benzene and toluene recovery tanks.

Installation of a deep monitoring well (MW-10D) at the soil/bedrock interface adjacent to
MW-10. The documented oily sheen with heavy naphtha/benzene odor from 18 to 20
feet bgs conveys the need for a deeper well in this area.

Advancement of test borings, groundwater grab samples, and potential monitoring well
installations (shallow and deep) northwest of MW-10 in the vicinity of surface soil samples
21-S501, 22-SS01, 22-SS02, and 23-SS02. Although numerous surface soil samples were
collected from the WWTP tank farm area inclusive of tanks SBR1, SBR2, and T-101, no
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subsurface soil or groundwater grabs were collected from within this specific area (21-
SB01/GWG is outside and down gradient).

Advancement of test borings, groundwater grab samples, and potential monitoring well
installations (shallow and deep) in the area between wells MW-9D and MW-85/8D.
Shallow and deep well nests in this area will aid characterizing groundwater impact and
the presence of Non-Aqueous Phase Liquid (NAPL) in the vicinity of the Tar Storage Tank
(#31), Phenol Pump House (#29), and the Liquor Storage Tank (#33).

With the documented extensive debris and residual sediment in most of the NPDES
outfalls and access vaults, it is recommended that the previously-proposed geophysical
survey and effluent piping video of the NPDES two outfall lines be eliminated. In an
attempt to still characterize potential impact from the NPDES lines, it is recommended
that borings be advanced adjacent to select vaults (e.g., one at Vaults E and G, none at
Vaults D and F) with one soil sample per boring collected for analysis below the bottom
of the vault followed by one groundwater grab sample from each boring. These results
will dictate the need for a more involved assessment of the NPDES lines themselves in the
future.

With the lack of data coverage near Outfall #001, two borings are recommended to be
advanced in this area to assess potential migration of contaminants off site toward the
outfall.

For all Phase Il Site Investigation activities, it is recommended that the extensive analytical
suite used for the Site Investigation be truncated to eliminate dioxins and pesticides. PCBs
will be analyzed in select area (e.g., near SB-13). All three of these analyte groups
exhibited minimal detections, if any, across the site. If detected, most concentrations
were typically orders of magnitude below applicable criteria.

After recent meetings with the Department, it is recommended that all borings advanced
during the Phase Il Site Investigation be advanced to the top of bedrock. With numerous
borings exhibiting sporadic contaminant impact at depth across the site during the Site
Investigation, advancement of borings to bedrock during Phase Il will mitigate the
potential for unforeseen contamination at depth. Cross-sections and a map of the top of
bedrock will be included in the Phase Il Site Investigation reporting to provide a better
understanding of potential contamination impacts in the deepest areas of the
soil/bedrock interface across the site.

Because of the identification of free production (DNAPL) in multiple well borings (MW-
85/8D, MW-9D, and MW-10), it is recommended that all groundwater sampling efforts
moving forward include the evaluation of free petroleum product in the wells using an
electronic IFP capable of measuring NAPL thickness either floating on the water table or
in a layer at the base of the well.
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To better assess the affect that Lake Erie has on the movement of groundwater (and
potential contaminants) near the shoreline, it is recommended that approximately four
standpipes be installed and surveyed along the approximate 2,000-feet of shoreline at
approximate 500-foot intervals.

It is recommended that a brief data summary report be presented to the Department
summarizing the proposed activities above with the focus on the soil and groundwater
grab analytical results and the ensuing number and placement of the proposed Phase |l
Site Investigation groundwater monitoring wells.

Two comprehensive groundwater sampling events are recommended and would include
the recently-installed 15 monitoring wells and the Phase Il wells proposed above. The
two sampling events are proposed three months apart to assess variations in
groundwater quality between the two seasonal sampling events.

Itis recommended that a Phase Il Site Investigation Report be developed after completing
the Phase Il Site Investigation activities recommended above. The report will include
summaries of the investigation activities, field observations, findings, analytical results
compared to applicable criteria, and conclusions and recommendations moving forward.
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