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1.0 INTRODUCTION

The Mannik & Smith Group, Inc. (MSG) was contracted by the Ohio Environmental Protection Agency (EPA) to
complete a Focused Phase Il Environmental Site Assessment (ESA) at 3203 West 71st Street in Cleveland, Ohio
44102 (hereinafter referred to as the “Subject Property”). Figure 1 shows the Subject Property Location and Subject
Property features are depicted on Figure 2.

The Subject Property is comprised of two parcels totaling 1.79 acres of undeveloped industrial land situated on the
east side of West 71st Street and south of Dearborn Avenue. Access to the Site is from West 71st Street and
Dearborn Avenue.

MSG completed a Phase | ESA of the Subject Property in February 2023. According to property ownership records,
historical aerial photographs, Sanborn Maps, and city directories, the northern Subject Property parcel was formerly
undeveloped land from the late 1930s to the early 1950s and the southern Subject Property parcel has never been
developed. The northern Subject Property parcel was developed with at least one structure from the late 1960s
through the late 2010s. According to city directories, Hull R. O. Company Inc. operated at the northern Subject
Property parcel from at least 1966 to 1975, Rohco Inc. operated at the northern Subject Property Parcel from at least
1980 to 1985, and various commercial companies operated at the Subject Property parcel from at least 1990 to
2011. Vendetta Towing Inc. most recently occupied the former Subject Property building in 2018.

According to Sanborn Maps, three gasoline underground storage tanks (USTs) of unknown size were located on the
northern Subject Property parcel from 1950 through 1971. However, no records pertaining to the installation or
closure of USTs at the Subject Property were identified during the preparation of the Phase | ESA.

MSG'’s February 2023 Phase | ESA of the Subject Property identified the following Recognized Environmental
Conditions (RECs) / Identified Areas (IAs):

REC-1/1A-1: Three gasoline USTs of unknown size were reported located on the northern Subject Property parcel
from at least 1950 through 1971; however no records pertaining to the installation or closure of USTs
at the Subject Property were identified during the preparation of this Phase | ESA. Accordingly, the
potential presence of orphan USTs at the Subject Property and/or potential presence of former USTs
with no closure documentation represents a REC/IA in connection with the Subject Property.

REC-2/IA-2: The SPILLS database identified one spill of an unknown size from an orphan drum of unknown
contents on the Subject Property in April 2016. Additionally, the Ohio EPA provided limited records
related to the former storage and handling of hazardous materials. The lack of information in the
SPILLS database related to the type and quantity of material spilled, affected environmental media,
and any subsequent cleanup activities, as well as the Ohio EPA records related to the former storage
and handling of hazardous materials, this represents a REC/IA in connection with the Subject
Property.

MSG completed this Focused Phase Il ESA to investigate the above RECs/IAs and identify if a release of petroleum
and/or hazardous substances has occurred at the northern Subject Property parcel addressed at 3203 W. 71st Street,
Cleveland, Ohio. This report summarizes the findings of the field activities completed by MSG in May 2023. MSG
completed the assessment of this Subject Property under Contract Number CSP904622-5, Mobilization Order
#MS23-13.
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2.0 GEOGRAPHICAL/GEOLOGICAL SETTING

Understanding the physical setting of the Subject Property is essential to understanding the potential pathways and
exposure routes that may exist. To understand local hydrogeologic conditions in the Subject Property vicinity, MSG
compiled the following geologic information from publicly available resources:

21

22

Surficial Geology and Geologic Setting

The Subject Property lies within the Huron-Erie Lake Plains Section of the Central Lowland Physiographic
Province of North America. Specifically, the Subject Property lies within the Erie Lake Plain, which is
characterized by low relief lake basin separated from Lake Erie by shoreline cliffs. Major streams are in
deep gorges (Division of Geological Survey, 1998).

The Subject Property lies within an area containing Devonian-age Ohio Shale containing carbonaceous
shale with carbonate/siderite concretions. MSG obtained soils information for the Subject Property vicinity
from the Soil Survey of Cuyahoga County, Ohio (United States Department of Agriculture, 1977 and 2019).
Soils on the Subject Property have been identified as belonging to the Urban Land (Ub) and Urban Land-
Mahoning complex (UmB). These soils consist of areas where the original soils have been disturbed,
removed, cut, and/or filled over by pavement, buildings, and other structures that obscure the original soils.
The underlying Mahoning complex consists of silt loam, silty clay loam, silty clay, and clay loam.

Hydrogeology

According to the Ohio Department of Natural Resources (ODNR) Ground Water Resources Map of
Cuyahoga County, the Subject Property is underlain by impermeable clay deposits overlying shale or shaley
limestone. Well yields typically less than three gallons per minute may be developed. Depth to the
underlying shale bedrock is between 10 to 12 feet in the vicinity of the Subject Property (Crowell, 1992).

Potable water is available to the Subject Property and surrounding area from the City of Cleveland. MSG
also reviewed the ODNR website for water well logs for the Subject Property and surrounding area.
According to the online map reviewed for the Subject Property, no potable water wells are located on or
near the Subject Property. Further, it is important to note that the Subject Property exists within a verified
Ohio EPA Urban Setting Designation (USD) area, which precludes the use of groundwater for potable
purposes.
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3.1

3.0 FIELD ACTIVITIES AND SAMPLING PROCEDURES

Investigation Methods

As described in Section 1.0 of this report, MSG’s February 2023 Phase | ESA identified a total of two
RECs/IA at the Subject Property. Accordingly, to identify if abandoned USTs may still be present at the or if
a release of hazardous substances and/or petroleum occurred at the Subject Property, MSG completed
Focused Phase Il ESA activities that consisted of a geophysical survey, the installation of 22 soil borings
(SB-1 through SB-22) and the installation of five temporary monitoring wells (TW-2, TW-4, TW-6, TW-8, and
TW-10). Sample locations are depicted on Figure 2.

3141

3.1.2

Geophysical Survey

Geophysical Imaging, Inc. (Gll) performed a geophysical survey on April 17, 2023 of REC/IA-1 to
identify if abandoned USTs might still be present at the Subject Property. GIlI completed a
combined electromagnetic induction (EM) and ground-penetrating radar (GPR) survey at the
designated survey locations.

Gll performed the EM survey in “continuous survey” mode along 2.5-foot spaced transects using a
GSSI EMP-400 multi-frequency EM profiler with an integrated global positioning system (GPS).
Two EM exploration frequencies (9,000 Hz and 12,000 Hz) were selected for the Subject Property.
In “continuous survey” mode, data are acquired at a fixed time interval while the operator walks
along a survey line at a steady pace. Field measurements were automatically stored in a wireless
data logger and later downloaded to a computer for processing.

Gll performed the GPR survey along five-foot spaced profiles using a GSSI SIR-3000 GPR system
with a 400-megahertz (MHz) dipole antenna mounted on a wheeled cart to scan the survey area.
A survey wheel was used to acquire distance-based data at the density of 18 scans per foot.
Anomalous reflective objects/structures were noted and marked on the ground surface during data
acquisition. Field data were automatically stored in a data logger and later downloaded to a
computer for processing.

Figures depicting the geophysical survey areas are contained in GlI's Geophysical Survey Report
(Appendix A).

Soil Borings and Soil Sampling

On May 22 and May 23, 2023, MSG advanced 22 soil borings (SB-1 through SB-22) with a track-
mounted Geoprobe® 7822DT drill rig using direct push sampling techniques to a maximum depth of
20 feet below surface grade (bsg). MSG installed five deep (0-15 feet) soil borings within REC-
1/IA-1 and five deep (up to 20 feet) and 12 shallow (0-2 feet) soil borings within REC-2/IA-2.

MSG collected soil samples continuously using a 3.25-inch diameter duel tube sampling system.
The duel tube sampling system collects soil samples using a five-foot sample core barrel fitted with
a polyvinyl chloride (PVC) liner.

MSG described each soil sample in the field by the Visual Manual Method consistent with the
Unified Soil Classification System (USCS) with regard to texture and moisture content. Copies of
boring logs are presented in Appendix B.
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3.2

313

MSG collected soil samples on a continuous basis and screened each two-foot interval in the field
for the presence of volatile organic compounds (VOCs) using a RAE Systems MiniRAE
photoionization detector (PID). Field PID readings are presented on the boring logs (Appendix A).
MSG submitted soil samples to the laboratory as follows:

e REC/IA-1:

o Two soil samples from each of the deep borings (one from the interval above
observed groundwater during drilling and one from the interval exhibiting the highest
field screening reading).

o REC/IA-2:

o Two soil samples from each of the deep borings (one from the zero to two foot
interval and one from the interval exhibiting the highest field screening reading); and,

o One soil sample from each shallow soil boring.

Groundwater Sampling

MSG converted five soil borings (SB-2, SB-4, SB-6, SB-8, and SB-10) into temporary groundwater
monitoring wells TW-2, TW-4, TW-6, TW-8, and TW-10, respectively. MSG constructed the
monitoring wells using 1.0-inch diameter, ten-foot long, 0.10-slot PVC screens and sufficient
lengths of 1.0-inch diameter PVC risers to reach the ground surface.

MSG collected groundwater samples from the five temporary monitoring wells on May 22 and May
23, 2023 using low flow sampling methods with a peristaltic pump into laboratory provided bottles
prepared with the preservative appropriate to the analytical method. MSG then placed all samples
on ice in a cooler pending delivery to the laboratory. Upon the completion of groundwater
sampling, MSG removed the temporary wells and backfilled the boreholes using a mixture soil
removed from the hole and bentonite.

Laboratory Analysis

Upon collection, MSG placed the soil and groundwater samples in a cooler on ice. MSG delivered all
samples under standard chain-of-custody procedures to VAP Certified Laboratory (CL) ALS Environmental
(ALS) of Cincinnati, Ohio either by courier or by delivering the samples directly to ALS. Copies of the final
analytical reports are provided in Appendix C.

3.241

Soil Samples

MSG submitted soil samples collected from borings SB-1 through SB-22 for laboratory analysis of
the following based on COCs identified in the Phase | ESA for the Subject Property:

e Soil samples from REC/IA-1 (SB-1 through SB-5) were submitted for the following analyses:
o Bureau of Underground Storage Tank Regulations (BUSTR) VOCs by EPA Method
SW8260B;
o Total lead by EPA Method SW6010B; and,
Polycyclic aromatic hydrocarbons (PAHs) by EPA Method SW8270C.
o Total Petroleum Hydrocarbons (TPH) gasoline range organics (GRO) and diesel range
organics (DRO) by EPA Method 8015A and 8015B.

(0]

e Soil samples from REC-2/IA-2 (SB-6 through SB-22) were submitted for the following
analyses:
o VOCs by EPA Method SW8260B;
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o RCRA metals by EPA Methods SW6010B/SW7471A,;
o Semi volatile organic compounds (SVOCs) by EPA Method SW8270C and,
o Polychlorinated biphenyls (PCBs) by EPA Method SW8282.

3.22 Groundwater Samples

MSG submitted groundwater samples collected from temporary wells TW-2, TW-4, TW-6, TW-8,
and TW-10 for laboratory analysis of the following based on COCs identified in the Phase | ESA for
the Subject Property:

e Groundwater samples from REC/IA-1 (TW-2 and TW-4) were submitted for the following
analyses:
o BUSTR VOCs by EPA Method SW8260B;
o 1,2-Dibromoethane (EDB) by EPA Method 8011
o Total lead by EPA Method SW6010B; and,
o PAHs by EPA Method SW8270C.

e The groundwater sample from REC-2/IA-2 (TW-6, TW-8, and TW-10) were submitted for the
following analysis:
o VOCs by EPA Method SW8260B;
o RCRA Metals by EPA Method SW6010B/7471A,;
o SVOCs by EPA Method SW8270C; and,
o PCBs by EPA Method SW8282.

33 Field Quality Assurance and Quality Control Procedures

MSG employed field quality assurance and quality control (QA/QC) processes in accordance with standard
industry practices and ensured that adequate QA/QC protocols were administered by following standard
operating procedures (SOPs). Prior to use for screening samples, the PID was “zeroed-out” in ambient air
and then calibrated with a 100 parts per million (ppm) isobutylene in air standard. All samples were
transported to the laboratory on ice under chain-of-custody procedures. (Appendix C).
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4.1

4.2

4.3

4.0 DATA EVALUATION

Geophysical Survey Results

The EM survey identified a strong EM in-phase (‘metal’) anomaly located at the western portion of the
Subject Property. Gl performed two targeted GPR linescans (Linescans A and B) in this anomaly area.
Two hyperbolic reflection responses were identified on the GPR scans. The shape, strength and ring-down
of these reflections are similar to the GPR response that is often observed over cylindrical-shaped steel
objects such as USTs, large diameter metal pipes, or cylindrical-shaped metal containers. Based on the EM
and GPR data, Gll interpreted this anomaly area to represent two possible USTs. The EM survey also
identified a strong EM in-phase (‘metal’) anomaly located at the southwestern portion of the Subject
Property. Gll performed two targeted GPR linescans (Linescans B and C) in this anomaly area. A
cylindrical-shaped steel object was not identified on the GPR scans; however, it is not uncommon for some
large metal objects to be undetectable to GPR when highly conductive backfill materials are present over
the target. Based on the EM data, Gll interpreted this anomaly area to represent a possible UST. Other
strong EM metal anomalies identified during the survey were most likely associated with known
aboveground interference, such as reinforced concrete sidewalks and a chain-link fence.

A copy of the GlII's report is included in Appendix |.
Boring Log Descriptions

Logs of borings advanced for this Focused Phase Il ESA are presented in Appendix B. Observations of the
borings during drilling indicate that much of the property is underlain by clayey fill to approximately two feet
bsg. The clayey fill is generally underlain by more permeable granular material consisting of silty sand to
the termini of the borings at 15 to 20 feet bsg.

Analytical Results

MSG performed this Focused Phase Il ESA sampling to assess the potential impacts to soil and
groundwater from the RECs/IAs identified at the Subject Property MSG’s February 2023 Phase | ESA.
MSG compared the soil analytical results from REC/IA-1 to the BUSTR Closure Action Levels and Ohio
VAP Residential, Commercial/Industrial, and Construction/Excavation Worker Generic Numerical Standards
(GNS) for direct-contact and MSG compared the soil analytical results from REC/IA-2 to the Ohio VAP
Residential, Commercial/Industrial, and Construction/Excavation Worker GNS for direct contact. Metals
were the only constituents detected in the collected groundwater samples. Accordingly, MSG compared the
groundwater analytical results to the Ohio VAP Unrestricted Potable Use Standards (UPUS).

431  Soil Analytical Results — REC-1/IA-1

The attached Table 1 presents the analytical results of identified constituents in the soil samples
collected from REC-1/IA-1, which are summarized as:

e Benzene was detected in the soil sample collected from SB-2 (0-2') below its BUSTR Closure
Action Level and Ohio VAP Residential (unrestricted use) GNS. No other BUSTR VOCs were
detected above their respective laboratory reporting limits;

e Benzo(a)pyrene was detected in the soil sample collected from SB-2 (0-2') above the BUSTR
Closure Action Level and VAP Residential GNS; however, the concentration was below the
VAP Commercial/Industrial and Construction/Excavation Worker GNS. Low levels of several
PAHs were detected in shallow soil samples SB-2 (0-2'), SB-4 (0-2') and SB-5 (0-2') at
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concentrations below their respective BUSTR Closure Action Levels and/or Ohio VAP
Residential (unrestricted use) GNS;

o Low levels of TPH-DRO and ORO were detected in shallow soil samples SB-2 (0-2'), SB-4 (0-
2') and SB-5 (0-2') at concentrations below their respective BUSTR Closure Action Levels;
and,

o Lead was detected in all 10 of the soil samples submitted for analyses from REC-1/IA-1. The
lead concentration in sample collected from SB-5 (0-2') was 880 mg/kg exceeding the Ohio
VAP Residential, Commercial/Industrial, and Construction/Excavation Worker GNS. BUSTR
does not have an Action Level for lead. The remaining lead concentrations ranged from were
all below the Ohio VAP Residential (unrestricted use) GNS.

4.3.2  Soil Analytical Results — REC-2/IA-2

The attached Table 2 presents the analytical results of identified constituents in the collected soil
samples collected from REC-2/IA-2, which are summarized as:

e Low levels of carbon disulfide, chloroform, and/or naphthalene were detected in one or more
soil samples at concentrations below their respective Ohio VAP Residential (unrestricted use)
GNS. No other VOCs were detected above their respective laboratory reporting limits;

e Benzo(a)pyrene was detected in the soil samples collected from SB-10 (0-2’), SB-6 (0-2), and
SB-22 (0-2') above the VAP Residential GNS, but below the VAP Commercial/Industrial and
Construction/Excavation Worker GNS. Low levels of several other SVOCs were detected in
several soil samples at concentrations below their respective Ohio VAP Residential
(unrestricted use) GNS;

e Arsenic was detected in 20 of the 22 soil samples submitted for analyses at concentrations
ranging from 6.3 to 27.0 mg/kg with 11 samples at or exceeding the Ohio VAP Residential
GNS of 14.0 mg/kg, but below the VAP Commercial / Industrial GNS of 100 mg/kg and
Construction/Excavation GNS of 760.0 mg/kg;

e Mercury was detected in 17 of the 22 soil samples submitted for analyses at concentrations
ranging from 0.5 to 26.0 mg/kg with eight samples exceeding the Ohio VAP Residential GNS,
Construction/Excavation GNS, and Commercial / Industrial GNS of 3.1 mg/kg; and,

e PCBs were not detected in any of the soil samples submitted for analyses above their
laboratory reporting limits.

4.3.3  Groundwater Analytical Results - REC-1/1A-1

The attached Table 3 presents the analytical results of identified constituents in the collected
groundwater samples from REC-1/IA-1, which are summarized as:

e BUSTR VOCs and PAHs were not detected above their laboratory reporting limits in either of
the two groundwater samples (TW-2 and TW-4) collected from REC-1/IA-1; and,

o Lead was detected at TW-2 and TW-4 at concentrations of 26.0 and 410.0 ug/l above the
UPUS of 15.0 pg/l. BUSTR has not promulgated a standard for lead.

4.3.4  Groundwater Analytical Results - REC-2/IA-2

The attached Table 3 presents the analytical results of identified constituents in the collected
groundwater samples from REC-2/IA-2, which are summarized as:
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e VOCs and SVOCs were not detected above their laboratory reporting limits in the three
groundwater samples (TW-6, TW-8, and TW-10) collected from REC-2/IA-2.; and,

e Arsenic, total chromium, and lead were detected in all three groundwater samples (TW-6, TW-
8, and TW-10) collected from REC-2/IA-2 at concentrations above their respective UPUS.
Barium was detected in all three groundwater samples and mercury was detected in
groundwater samples TW-8 and TW-10 at concentrations below their respective UPUS.

44 Arsenic Background Evaluation

Occasionally, a risk based comparison standard (i.e. Ohio VAP GNS) is lower than the background
concentration of a constituent in soil. This frequently occurs for naturally occurring metals in soils,
especially arsenic. Accordingly, because arsenic detections in soil from this Focused Phase Il ESA
exceeded the Ohio VAP Residential (unrestricted use) GNS, MSG compared the arsenic concentrations in
soil at the Subject Property with published background levels of arsenic in Cuyahoga County and the state
of Ohio.

441 Natural Occurrence of Arsenic in Soils

Arsenic is a naturally occurring element in the earth’s crust and is present throughout the
environment.  Arsenic levels in soil vary widely and are found in urban areas as well as
undeveloped areas in Ohio. Cox-Colvin (1996) completed a study of arsenic background
concentrations around the state of Ohio in 1996. This study was undertaken to provide a statewide
statistical evaluation of background metal concentrations in Ohio soils. Data were compiled from
public Ohio EPA files for RCRA Closure, RCRA Corrective Action, and CERCLA projects.
Background data from 64 environmental projects completed between 1984 and 1994 were used in
the study. In this study, the authors determined that heavy metals found in these background
studies fell into two distinct populations: background soils and “industrially-impacted” soils. Some
of the heavy metals were determined to have both types of populations and arsenic was in the
group of heavy metals that was found in the background soil population. They found that the data
were log-normally distributed and after removing outliers, the background (unaffected by industrial
activity) data set ranged from 0.5 to 56 mg/kg, with a median concentration of 5.72 mg/kg arsenic.
Other studies defining arsenic concentrations in Ohio Soils include:

e Ohio EPA (October 2013) Division of Environmental Response and Revitalization (DERR)
sampled and analyzed surface soils at 13 Cuyahoga County area properties for background
concentrations of arsenic and other metals. The study indicated that concentrations of arsenic
ranged from 4.6 to 33.1 mg/kg with a mean calculated to be 14.06 mg/kg and a representative
background concentration determined to be 24.0 mg/kg.

e Venteris (April 2010) in a presentation at the North-Central Geological Society of America
Sectional meeting collected samples at 348 locations in Ohio, selecting site minimizing
anthropomorphic influences. Arsenic concentrations were found to range from 2 to 45.6
mg/Kg with a median value of 10 mg/Kg. The study concluded that arsenic naturally and
commonly occurs at concentrations exceeding 20 mg/kg;

e Vosnakis, et. al. (2010), completed a study based upon 313 samples; and reported arsenic in
Ohio soil ranging from 1.6 to 71.3 mg/Kg, with a median value of 10.1 mg/Kg.

442 Arsenic Analytical Results
As noted in Section 4.3.2 and the attached Table 2, arsenic was detected in all 20 of the 22 soil

samples at concentrations ranging between 6.7 to 27.0 mg/kg, with all but two of the detected
concentrations below the Ohio EPA’s calculated representative background concentration of
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arsenic of 24.0 mg/kg in Cuyahoga County. Further, the two exceedances of the Ohio EPA
Cuyahoga County background arsenic concentration were the same order of magnitude as the
calculated background concentration and are within the degree of variability of published arsenic
background concentrations in Ohio soils.

4.5 Laboratory QA/QC Results

MSG evaluated laboratory QA/QC by analyzing surrogate recoveries, Laboratory Control Samples (LCS)
and Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples for each sample delivery group (SDG) to
evaluate the quality of the data reported by the laboratory. Following is a summary of MSG’s review of the
laboratory QA/QC report for the laboratory data packages submitted as part of this project (See Table 4).
Copies of the laboratory reports are presented in Appendix C.

The Chain-of-Custody forms were in good order;

Samples arrived in good condition and within temperature limits;
Samples were analyzed within hold times;

LCS were in control; and,

Method blanks were non-detect.

Based upon a review of the laboratory QA/QC documentation, MSG is of the opinion that the data
generated as part of this Focused Phase Il ESA are valid and representative of Subject Property conditions.
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5.0 SUMMARY AND CONCLUSIONS

Based on the results of the Focused Phase Il ESA, MSG concludes the following:

e The geophysical survey identified three anomalies interpreted to represent potential orphan USTs in the
southwest portion of the Subject Property parcel addressed at 3203 W. 71st Street, Cleveland, Ohio in the
general location as the three gasoline USTs depicted on the 1950 to 1971 Sanborn Maps identified during
MSG’s February 2023 Phase | ESA of the Subject Property;

o The data indicate that shallow subsurface soil in REC-1/IA-1 is impacted with lead at one location above the
above the Ohio VAP Residential (unrestricted use), Construction / Excavation Worker, and Commercial /
Industrial GNSs;

o Arsenic was detected in 20 of the 22 soil samples submitted from REC-2/IA-2 for analyses at concentrations
ranging from 6.3 to 27.0 mg/kg with 11 samples at or exceeding the Ohio VAP Residential GNS of 14.0 mg/kg,
but below the VAP Commercial / Industrial GNS of 100 mg/kg and Construction / Excavation Worker GNS of 760
mg/kg. Further, all but two of the detected arsenic concentrations are below the Ohio EPA’s calculated
background arsenic concentration in Cuyahoga County of 24.0 mg/kg and the remaining two that exceed that
concentration are within published arsenic background concentration ranges in Ohio sails;

e Mercury was detected in 17 of the 22 soil samples submitted for analyses from REC-2/IA-2 at concentrations
ranging from 0.5 to 26.0 mg/kg with eight samples exceeding the Ohio VAP Residential,
Construction/Excavation, and Commercial / Industrial of 3.1 mg/kg;

e Benzo(a)pyrene was detected in the soil samples collected from SB-2 (0-2), SB-10 (0-2’), SB-6 (0-2'), and SB-
22 (0-2') above the BUSTR Closure Action Level and VAP Residential GNS; however, the concentrations were
below the VAP Commercial/Industrial and Construction/Excavation Worker GNS;

¢ No other constituents were detected in the submitted soil samples above their respective BUSTR Action Levels
and/or Ohio VAP Residential (unrestricted use) GNS;
Lead was detected above UPUS in temporary monitoring wells TW-2, TW-4 TW-6, TW-8, and TW-10 and
arsenic and chromium were detected above UPUS in temporary monitoring wells TW-6, TW-8, and TW-10; and,

¢ No other constituents were detected in the submitted groundwater samples above their respective laboratory
reporting limits.

While the historical Sanborn Maps identified three USTs in the southwest portion of Subject Property parcel
addressed at 3203 W. 71st Street, Cleveland, Ohio as “gasoline tanks,” the soil laboratory analytical data from this
area of the Subject Property suggest that at least one of these tanks contained middle or heavy distillate fuel such as
diesel, heating oil, or used oil. Further, the geophysical survey indicates that these three USTs may still be present
at the Subject Property.

That data indicate that near surface (0-2 feet) soils comprised primarily of fill materials at the Subject Property are
impacted by benzo(a)pyrene, lead, and/or mercury in excess of Ohio VAP GNS and/or BUSTR Closure Action
Levels. The lead and mercury concentrations above Ohio VAP GNS exceeded the Residential,
Commercial/Industrial and Construction/Excavation Worker GNS, while the benzo(a)pyrene exceedances were
above the Ohio VAP Residential, but below the Commercial/Industrial and Construction/Excavation Worker GNS.
Further the detected arsenic concentrations across the Subject Property appear to be within the degree of variability
of published arsenic background concentrations in Ohio soils.

The elevated metals results detected in the groundwater samples are likely indications of turbidity that results from
the nature of sampling unfiltered water from a temporary well. Further, the groundwater samples were collected from
a shallow perched aquifer that is generally not suitable for use as a drinking water source, there are no potable wells
at or within 0.5-mile of the Subject Property, and the Subject Property is within a verified USD. Therefore, the
drinking water exposure pathway is currently incomplete at the Subject Property. However, if a volunteer intends to
seek a CNS for the Site through Ohio’s VAP and/or to continue to keep the future drinking water exposure pathway
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incomplete, an activity and use limitation (AUL) restricting the use of groundwater at the Site to non-potable uses
through an Environmental Covenant (EC) may be necessary.
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Table 1

Soil Sample Results - REC/IA-1
3203 W. 71st Street
Cleveland, Ohio

Soil Sample SB-1(0-2) SB-1(2-4) SB-2 (0-2) SB-2 (5-7) SB-3(0-2) SB-3 (5-7) SB-4 (0-2) SB-4 (3-5) SB-5 (0-2) SB-5 (3-5)

Laboratory ID 23051029-01 23051029-01 23051029-07 23051029-08 23051029-10 | 23051029-11 | 23051029-03 23051029-04 23051029-05 23051029-06

Sample Date 05/22/23 05/22/23 05/22/23 05/22/23 05/22/23 05/22/23 05/22/23 05/22/23 05/22/23 05/22/23

RECIIA Location REC-1/1A-1
Ohio VAP | Ohio VAP | Ohio VAP CIaleiSITST)iI Analytical
Constituent CAS# | Units | Residential | Const/Exc | Comm/Ind Action Method Results
GNS GNS GNS
Levels
Inorganics
Lead [7439-92-1 | mgkg| 400 | 400 | 800] NA | EPA6010B 19.0 16.0 58.0 12.0 11.0 13.0 58.0 9.8 880 12.0
Volatile Organic Compounds
Benzene [71-43-2  |mgkg| 28 | 1,200 | 130 167 | EPA8260 <0.0052 <0.0054 0.074 <0.0050 <0.0051 <0.0061 <0.0054 <0.0046 <0.0052 <0.0053
Polycyclic Aromatic Hydrocarbons
Anthracene 120-12-7 [ mgkg[ 36,000 | 1,000,000 | 670,000 NA EPA 8270 <0.24 <0.24 0.52 <0.23 <0.25 <0.26 <0.25 <0.23 <0.23 <0.26
Benzo(a)anthracene 56-55-3 | mglkg 23 9,600 610 12 EPA 8270 <0.12 <0.12 2.90 <0.12 <0.12 <0.13 0.43 <0.12 0.59 <0.13
Benzo(a)pyrene 50-32-8 | mglkg 23 230 62 1.2 EPA 8270 <0.12 <0.12 3.70 <0.12 <0.12 <0.13 0.49 <0.12 0.66 <0.13
Benzo(b)fluoranthene 205992 | mglkg 23 10,000 620 12 EPA 8270 <0.24 <0.24 3.90 <0.23 <0.25 <0.26 0.56 <0.23 0.85 <0.26
Benzo(g,h,i)perylene 191-24-2 [ mghkg| 3,600 430,000 67,000 NA EPA 8270 <0.24 <0.24 2.30 <0.23 <0.25 <0.26 0.33 <0.23 0.47 <0.26
Benzo(k)fluoranthene 207089 |mgkg| 230 100,000 6,200 120 EPA 8270 <0.24 <0.24 1.50 <0.23 <0.25 <0.26 <0.25 <0.23 0.33 <0.26
Chrysene 218019 |mgkg| 2,300 1,000,000 | 62,000 1,200 EPA 8270 <0.24 <0.24 2.90 <0.23 <0.25 <0.26 0.43 <0.23 0.62 <0.26
Dibenz(a,h)anthracene  [53-70-3 | mglkg 23 1,000 62 1.2 EPA 8270 <0.12 <0.12 0.49 <0.12 <0.12 <0.13 <0.12 <0.12 0.12 <0.13
Fluoranthene 206-44-0 | mglkg| 4,800 170,000 89,000 NA EPA 8270 <0.24 <0.24 4.20 <0.23 <0.25 <0.26 0.87 <0.23 1.10 <0.26
Indeno(1,2,3-cd)pyrene  {193-39-5 | mglkg 23 10,000 620 12 EPA 8270 <0.12 <0.12 1.90 <0.12 <0.12 <0.13 0.27 <0.12 0.41 <0.13
Phenanthrene 85018  |mgkg| 36,000 | 1,000,000 | 670,000 NA EPA 8270 <0.24 <0.24 1.60 <0.23 <0.25 <0.26 0.42 <0.23 0.55 <0.26
Pyrene 129-00-0 [ mghkg| 3,600 430,000 67,000 NA EPA 8270 <0.24 <0.24 3.60 <0.23 <0.25 <0.26 0.75 <0.23 0.93 <0.26
Total Petroleum Hydrocarbons

TPH C6-C12 mglkg 1,000 1,000 EPA 8015A <2.4 <2.4 <2.3 <2.3 <25 <2.6 <25 <2.3 <2.3 <2.6
TPH C10-C20 mglkg 2,000 2,000 EPA 8015B <16.0 <16.0 55.0 <15.0 <17.0 <17.0 17.0 <16.0 22,0 <17.0
TPH C20-C34 mglkg 5,000 5,000 EPA 8015B <16.0 <16.0 120 <15.0 <17.0 <17.0 32,0 <16.0 56.0 <17.0

NA -- Not Applicable (No BUSTR Action Level for this constituent)
mg/Kg - milligram per kilogram (ppm)
Highlighted cell indicates constituent above BUSTR Action Level and/or one or more Ohio EPA VAP Generic Numeric Standard (GNS)
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Table 2

Soil Sample Results - REC/IA-2
3203 W. 71st Street
Cleveland, Ohio

Soil Sample SB-6 (0-2) SB-6 (3-5") SB-7 (0-2)) SB-7 (5-7") SB-8 (0-2) SB-8 (6-8") SB-9 (0-2)) SB-9 (6-8") SB-10 (0-2) SB-10 (5-7") SB-11(0-2))

Laboratory ID 23051029-14 23051029-15 23051029-12 23051029-13 23051029-16 23051029-17 23051029-20 23051029-21 23051029-18 23051029-19 23051093-01

Sample Date 05/22/23 05/22/23 05/22/23 05/22/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23

REC/IA Location REC-2/IA-2
Ohio VAP | Ohio VAP | Ohio VAP cgﬁ:‘:?a ——
Constituent CAS# | Units | Residential | Const/Exc [ Comm/Ind Background|  Method Results
GNS GNS GNS 1
Levels
Inorganics
Arsenic 7440-38-2 | mglkg 14 760 100 24 EPA 6010B 14.0 6.0 14.0 <6.4 <5.8 17.0 8.4 12.0 14.0 22.0 6.3
Barium 7440-39-3 | mgkg| 30,000 350,000 760,000 98.9 EPA 6010B 51.0 42.0 24.0 <26.0 42.0 <24.0 62.0 <24.0 90.0 54.0 140
Cadmium 7440-43-9 | mglkg 140 710 3,300 0.83 EPA 6010B <1.2 <1.2 <1.2 <1.3 <1.2 <1.2 <1.1 <1.2 <1.2 <1.2 2.3
Chromium, Total 7440-47-3 | mglkg| 230,000 920,000 1,000,000 21.1 EPA 6010B 13.0 18.0 14.0 <13.0 <12.0 <12.0 14.0 <12.0 40.0 12.0 20.0
Lead 7439-92-1 | mglkg 400 400 800 51.7 EPA 6010B <24.0 28.0 <24.0 <26.0 <23.0 <24.0 43.0 <24.0 180 33.0 26.0
Mercury 7439-97-6 | mglkg 3.1 3.1 3.1 0.097 EPA 7471 <0.33 <0.33 <0.34 <0.36 <0.34 <0.33 5.2 0.5 7.8 <0.37 1.2
Volatile Organic Compounds
Carbon disulfide 75-15-0 mglkg 740 740 740 NA EPA 8260 < 0.0046 < 0.0046 <0.0042 < 0.0058 < 0.0046 <0.0055 < 0.0046 <0.0049 <0.0049 <0.0049 <0.0054
Chloroform 67-66-3 mglkg 7.9 320 38 NA EPA 8260 <0.0046 <0.0046 <0.0042 <0.0058 <0.0046 <0.0055 <0.0046 <0.0049 <0.0049 <0.0049 <0.0054
Naphthalene 91-20-3 mglkg 96 560 450 NA EPA 8260 < 0.0046 < 0.0046 <0.0042 < 0.0058 < 0.0046 <0.0055 < 0.0046 <0.0049 <0.0049 <0.0049 <0.0054
Polycyclic Aromatic Hydrocarbons

1,3-Dinitrobenzene 99-65-0 mg/kg 13 1,600 250 NA EPA 8270 <0.40 <0.40 <0.40 <0.43 <0.39 <0.41 <0.41 <0.42 <0.40 <0.42 <0.36
1-Methylnaphthalene 90-12-0 mglkg 350 31,000 1,500 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 0.45 <0.25 <0.22
2-Methylnaphthalene 91-57-6 mg/kg 480 5,200 6,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 0.56 <0.25 <0.22
Acenaphthene 83-32-9 mgkg| 7,200 290,000 1,000,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 0.55 <0.25 <0.22
Acenaphthylene 208-96-8 | mg/kg| 7,200 290,000 130,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 <0.24 <0.25 <0.22
Anthracene 120-12-7 [ mg/kg| 36,000 1,000,000 | 670,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 1.80 <0.25 <0.22
Benzo(a)anthracene 56-55-3 mg/kg 23 9,600 610 NA EPA 8270 <0.12 <0.12 <0.12 <0.13 <0.12 <0.12 <0.12 <0.13 5.00 <0.13 0.45
Benzo(a)pyrene 50-32-8 mglkg 2.3 230 62 NA EPA 8270 <0.12 <0.12 <0.12 <0.13 <0.12 <0.12 <0.12 <0.13 5.00 <0.13 0.44
Benzo(b)fluoranthene 205-99-2 | mglkg 23 10,000 620 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 5.50 <0.25 0.54
Benzo(g,h,i)perylene 191-24-2  [mg/kg| 3,600 430,000 67,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 3.20 <0.25 0.30
Benzo(k)fluoranthene 207-08-9 | mglkg 230 100,000 6,200 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 2.20 <0.25 0.25
Butyl benzyl phthalate 85-68-7 mgkg| 5,700 590,000 37,000 NA EPA 8270 <0.40 <0.40 <0.40 <0.43 <0.39 <0.41 <0.41 <0.42 <0.40 <0.42 0.55
Carbazole 86-74-8 mglkg 540 56,000 3,500 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 0.71 <0.25 <0.22
Chrysene 218-01-9 | mg/kg| 2,300 1,000,000 62,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 4.90 <0.25 0.50
Dibenz(a,h)anthracene  |53-70-3 mg/kg 2.3 1,000 62 NA EPA 8270 <0.12 <0.12 <0.12 <0.13 <0.12 <0.12 <0.12 <0.13 0.90 <0.13 <0.11
Dibenzofuran 132-64-9 [ mg/kg 160 9,700 4,700 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 0.42 <0.25 <0.22
Di-n-butyl phthalate 84-74-2 mglkg NS NS NS NA EPA 8270 <0.40 <0.40 <0.40 <0.43 <0.39 <0.41 <0.41 <0.42 <0.40 <0.42 <0.36
Fluoranthene 206-44-0 | mg/kg| 4,800 170,000 89,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 9.00 <0.25 1.00
Fluorene 86-73-7 mgkg| 4,800 580,000 89,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 0.57 <0.25 <0.22
Indeno(1,2,3-cd)pyrene  [193-39-5 [ mg/kg 23 10,000 620 NA EPA 8270 <0.12 <0.12 <0.12 <0.13 <0.12 <0.12 <0.12 <0.13 2.80 <0.13 0.26
Naphthalene 91-20-3 mg/kg 96 560 450 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 0.51 <0.25 <0.22
Phenanthrene 85-01-8 mg/kg| 36,000 1,000,000 | 670,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 6.10 <0.25 0.73
Pyrene 129-00-0 [mg/kg| 3,600 430,000 67,000 NA EPA 8270 <0.24 <0.24 <0.24 <0.26 <0.24 <0.25 <0.25 <0.26 7.30 <0.25 0.81

NS -- No Ohio VAP Standard available. Constituent is not a hazardous or petroleum-related substance as defined by
the VAP statuate (ORC 3746.01)

NA - Not Applicable

mg/Kg - milligram per kilogram (ppm)
Highlighted cell indicates constituent above one or more Ohio EPA VAP Standard
"Evaluation of Background Metal Soil Concentrations in Cuyahoga County - Cleveland Area Summary Report, Ohio
EPA, Division of Environmental Response and Revitalization, Voluntary Action Program, March 2013
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Table 2
Soil Sample Results - REC/IA-2

3203 W. 71st Street
Cleveland, Ohio

Soil Sample SB-12 (0-2) SB-13 (0-2)) SB-14 (0-2) SB-15 (0-2)) SB-16 (0-2)) SB-17 (0-2') SB-18 (0-2) SB-19 (0-2)) SB-20 (0-2)) SB-21(0-2)) SB-22 (0-2))

Laboratory ID 23051029-29 | 23051093-02 | 23051029-28 | 23051029-27 | 23051093-03 | 23051029-23 | 23051093-04 | 23051029-22 | 23051029-24 | 23051029-25 | 23051029-26

Sample Date 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23 05/23/23

REC/IA Location REC-2/IA-2
Ohio VAP | Ohio VAP | Ohio VAP cgﬁma ——
Constituent CAS# | Units | Residential | Const/Exc [ Comm/Ind Background|  Method Results
GNS GNS GNS 1
Levels
Inorganics
Arsenic 7440-38-2 | mglkg 14 760 100 24 EPA 6010B 14.0 8.5 19.0 20.0 14.0 74 6.8 27.0 25.0 6.7 18.0
Barium 7440-39-3 | mgkg| 30,000 350,000 760,000 98.9 EPA 6010B 130 34.0 120 62.0 120 22.0J 69.0 <24.0 160 81.0 130
Cadmium 7440-43-9 | mglkg 140 710 3,300 0.83 EPA 6010B <11 1.9 <1.2 <1.2 2.9 <1.1 1.6 <1.2 1.5 2.9 <11
Chromium, Total 7440-47-3 | mglkg| 230,000 920,000 1,000,000 21.1 EPA 6010B 12.0 <11.0 49.0 <12.0 38.0 <11.0 15.0 12.0 22.0 50.0 55.0
Lead 7439-92-1 | mglkg 400 400 800 51.7 EPA 6010B 190 <23.0 150 <23.0 280 <22.0 <24.0 <24.0 280 53.0 280
Mercury 7439-97-6 | mglkg 3.1 3.1 3.1 0.097 EPA 7471 0.48 <0.31 3.3 <0.33 10.0 0.82 <0.31 26.0 6.0 3.6 4.9
Volatile Organic Compounds
Carbon disulfide 75-15-0 mg/kg 740 740 740 NA EPA 8260 <0.0051 <0.0050 <0.0050 <0.0052 <0.0051 <0.0040 <0.0062 <0..0047 <0.0051 0.022 <0.0049
Chloroform 67-66-3 mg/kg 7.9 320 38 NA EPA 8260 <0.0051 0.0076 <0.0050 <0.0052 <0.0051 <0.0040 <0.0062 <0..0047 <0.0051 <0.0059 <0.0049
Naphthalene 91-20-3 mg/kg 96 560 450 NA EPA 8260 <0.0051 <0.0050 <0.0050 <0.0052 <0.0051 <0.0040 <0.0062 0..0095 <0.0051 <0.0059 <0.0049
Polycyclic Aromatic Hydrocarbons

1,3-Dinitrobenzene 99-65-0 mglkg 13 1,600 250 NA EPA 8270 <0.38 <0.39 0.53 <0.40 <0.37 <0.38 <0.39 <0.39 <0.39 <0.37 <0.38
1-Methylnaphthalene 90-12-0 mg/kg 350 31,000 1,500 NA EPA 8270 <0.23 <0.24 0.71 <0.24 0.58 <0.23 <0.24 <0.24 0.49 <0.22 0.92
2-Methylnaphthalene 91-57-6 mglkg 480 5,200 6,000 NA EPA 8270 <0.23 <0.24 0.86 <0.24 0.64 <0.23 <0.24 <0.24 0.58 <0.22 1.10
Acenaphthene 83-32-9 mgkg| 7,200 290,000 1,000,000 NA EPA 8270 <0.23 <0.24 <0.24 <0.24 0.68 <0.23 <0.24 <0.24 <0.24 <0.22 0.95
Acenaphthylene 208-96-8 | mg/kg| 7,200 290,000 130,000 NA EPA 8270 <0.23 <0.24 <0.24 <0.24 0.29 <0.23 <0.24 <0.24 <0.24 <0.22 0.32
Anthracene 120-12-7 [ mg/kg| 36,000 1,000,000 | 670,000 NA EPA 8270 <0.23 <0.24 0.36 <0.24 1.90 <0.23 <0.24 <0.24 <0.24 <0.22 0.23
Benzo(a)anthracene 56-55-3 mglkg 23 9,600 610 NA EPA 8270 0.54 <0.12 1.50 <0.12 5.70 0.12 <0.12 <0.12 1.30 1.10 6.60
Benzo(a)pyrene 50-32-8 mg/kg 2.3 230 62 NA EPA 8270 0.52 <0.12 1.60 <0.12 4.90 <0.11 <0.12 <0.12 1.30 1.00 5.90
Benzo(b)fluoranthene 205-99-2 | mglkg 23 10,000 620 NA EPA 8270 0.64 <0.24 2.10 <0.24 5.80 <0.23 <0.24 <0.24 1.60 1.20 7.40
Benzo(g,h,i)perylene 191-24-2  [mg/kg| 3,600 430,000 67,000 NA EPA 8270 0.28 <0.24 0.93 <0.24 2.60 <0.23 <0.24 <0.24 0.75 0.66 3.20
Benzo(k)fluoranthene 207-08-9 | mglkg 230 100,000 6,200 NA EPA 8270 <0.23 <0.24 0.73 <0.24 2.70 <0.23 <0.24 <0.24 0.54 0.41 2.80
Butyl benzyl phthalate 85-68-7 mgkg| 5,700 590,000 37,000 NA EPA 8270 <0.38 <0.39 <0.40 <0.40 <0.37 <0.38 <0.39 <0.39 <0.39 15.0 <0.38
Carbazole 86-74-8 mglkg 540 56,000 3,500 NA EPA 8270 <0.23 <0.24 <0.24 <0.24 0.75 <0.23 <0.24 <0.24 <0.24 <0.22 0.97
Chrysene 218-01-9 | mg/kg| 2,300 1,000,000 62,000 NA EPA 8270 0.51 <0.24 1.70 <0.24 5.80 <0.23 <0.24 <0.24 1.40 1.10 7.40
Dibenz(a,h)anthracene  |53-70-3 mglkg 2.3 1,000 62 NA EPA 8270 <0.12 <0.12 0.26 <0.12 0.79 <0.11 <0.12 <0.12 0.24 0.17 0.94
Dibenzofuran 132-64-9 [ mg/kg 160 9,700 4,700 NA EPA 8270 <0.23 <0.24 0.25 <0.24 0.46 <0.23 <0.24 <0.24 <0.24 <0.22 0.82
Di-n-butyl phthalate 84-74-2 mglkg NS NS NS NA EPA 8270 <0.38 <0.39 <0.40 <0.40 <0.37 <0.38 <0.39 <0.39 <0.39 0.49 <0.38
Fluoranthene 206-44-0 | mg/kg| 4,800 170,000 89,000 NA EPA 8270 0.85 <0.24 3.00 <0.24 12.0 0.24 <0.24 <0.24 2.40 2.20 15.0
Fluorene 86-73-7 mgkg| 4,800 580,000 89,000 NA EPA 8270 <0.23 <0.24 <0.24 <0.24 0.61 <0.23 <0.24 <0.24 <0.24 <0.22 1.20
Indeno(1,2,3-cd)pyrene ~ [193-39-5 [ mg/kg 23 10,000 620 NA EPA 8270 0.25 <0.12 0.84 <0.12 2.50 <0.11 <0.12 <0.12 0.72 0.57 1.30
Naphthalene 91-20-3 mglkg 96 560 450 NA EPA 8270 <0.23 <0.24 0.69 <0.24 0.49 <0.23 <0.24 <0.24 0.35 <0.22 1.00
Phenanthrene 85-01-8 mg/kg| 36,000 1,000,000 | 670,000 NA EPA 8270 0.42 <0.24 1.80 <0.24 7.70 <0.23 <0.24 <0.24 1.30 1.60 12.0
Pyrene 129-00-0 [mg/kg| 3,600 430,000 67,000 NA EPA 8270 0.72 <0.24 2.50 <0.24 9.30 <0.23 <0.24 <0.24 2.00 1.70 12.0

NS -- No Ohio VAP Standard available. Constituent is not a hazardous or petroleum-related substance as defined by
the VAP statuate (ORC 3746.01)

NA - Not Applicable

mg/Kg - milligram per kilogram (ppm)
Highlighted cell indicates constituent above one or more Ohio EPA VAP Standard
"Evaluation of Background Metal Soil Concentrations in Cuyahoga County - Cleveland Area Summary Report, Ohio
EPA, Division of Environmental Response and Revitalization, Voluntary Action Program, March 2013

THE MANNIK & SMITH GROUP, INC.
ODAS003-19.Hillson Nut Tables.xIsx Table 2 - Soil REC-2
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20600 Chagrin Blvd., Suite 500
Shaker Heights, Ohio 44122
Tel: 216.378.1490

Fax: 216.378.1497
www.MannikSmithGroup.com

Figure 1:
Site Location Map
3203 W. 71%t Street and
Dearborn Avenue,
Cleveland, Ohio

Notes: Map adapted from USGS,
2019 Cleveland South, Ohio and
Lakewood, Ohio Quadrangles
7.5 Minute series

Scale: 1inch =0.25 miles
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Geophysical Imaging, Inc.
3765 Timber Valley Dr
Maumee, OH 43537
Phone/fax: (419) 868-2902

Geophysical
Imaging

April 21, 2023 GlI Project No. 23-976

Matt Pesci

Project Manager / Geologist
The Mannik & Smith Group, Inc.
1800 Indian Wood Circle
Maumee, Ohio 43537

Geophysical Survey Report
3203 West 71st Street
Cleveland, Ohio

Dear Mr. Pesci:

This letter report summarizes the results and interpretations of the geophysical survey
performed for The Mannik & Smith Group, Inc. (MSG) by Geophysical Imaging, Inc.
(GIl) at the above-referenced site. The purpose of the survey was to detect if
abandoned underground storage tanks (USTs) are present at the site.

Project Background

According to MSG, USTs were historical present at the site. The status of the USTs is
unknown.

Field Activities and Data Processing

On April 17, 2023, a combined electromagnetic induction (EM) and ground-penetrating
radar (GPR) survey was conducted by GIll in the area designated by MSG. Figure 1
depicts the approximate area surveyed and the general site features. The EM survey
was performed in “continuous survey” mode along 2.5-foot spaced transects. Gll used a
GSSI EMP-400 multi-frequency EM profiler with integrated GPS. Two EM exploration
frequencies (9,000 Hz and 12,000 Hz) were selected for the site. Prior to the EM survey,
field, operator, and zero in-phase calibrations were performed at the site. In “continuous
survey” mode, data are acquired at a fixed time interval while the operator walks along a
survey line at a steady pace. Both in-phase (metal sensitive) and quadrature (terrain
conductivity) measurements  were acquired during the EM survey.

Geophysical Imaging, Inc.
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These measurements were automatically stored in a wireless data logger, and later
downloaded to a computer for subsequent processing. Two software packages were
utilized to define suspect areas, MagMap (supplied by E.G.& G. Geometrics) and
SURFER (developed by Golden Software). Selected EM measurement contour maps are
presented on Figures 2 and 3.

The GPR survey was performed along 5-foot spaced profiles. GIl used a GSSI SIR-
3000 GPR system with a 400-megahertz (MHz) dipole antenna mounted on a wheeled
cart to scan the survey area. Several test scans were completed to observe the overall
GPR responses to setup survey parameters prior to the GPR survey. A survey wheel
was used to acquire distance-based data at the density of 18 scans per foot. Anomalous
reflective objects/structures were noted and marked on the ground surface during the data
acquisition. Additional linescans were performed to better understand anomalous targets.
The GPR data were automatically stored in a data logger, and later downloaded to a
computer for subsequent processing. The data processing consisted of Time-Zero
Adjustment (time zero of the vertical scale aligned with the surface reflection) and
Background Removal (horizontal banding) to the GPR scans. Targeted GPR linescans are
presented on Figure 4.

Results and Interpretations

The EM survey identified a strong EM in-phase (‘metal’) anomalies located at the
western portion of the site. Two targeted GPR linescans (Linescans A and B) were
performed in this anomaly area. Two hyperbolic reflection responses were identified on
the GPR scans. The shape, strength and ring-down of these reflections are similar to
the GPR response that is often observed over cylindrical-shaped steel objects such as
USTs, large diameter metal pipes or cylindrical-shaped metal containers. Based on the
EM and GPR data, this anomaly area was interpreted to represent possible two USTs.
The EM survey identified a strong EM ‘metal’ anomaly located at the southwestern
portion of the site. Two targeted GPR linescans (Linescans B and C) were performed in
this anomaly area. Cylindrical-shaped steel object was not identified on the GPR scans.
It is not uncommon for some large metal objects to be undetectable to GPR when
highly conductive backfill materials are present over the target. Based on the EM data,
this anomaly area was interpreted to represent a possible UST. Other strong EM
‘metal’ anomalies identified during the survey were most likely associated with the
known aboveground interference, such as reinforced concrete sidewalk and fence, etc.

Survey Methods and Limitations

The EM operates by driving a transmitter coil with an AC current at audio frequencies to
generate a sinusoidal time-varying magnetic field. A receiver coil is positioned on or
near the surface of the earth some distance away from the transmitter coil. The
transmitted time-varying magnetic field generated by the transmitter coil induces
secondary currents to flow in the subsurface, which in turn generate a secondary

The Mannik & Smith Group, Inc. Gll Project No. 23-976
3203 West 71st Street, Cleveland, OH Page 2
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(induced) magnetic field. Both the induced secondary field, along with the primary field,
is detected and recorded at the receiver coil.

The EM instruments contain two sets of coils that are located within opposite sides of
the tool. One set of coil is used to transmit a primary magnetic field, which generates
electrical current in the ground. The created current then generates a secondary
magnetic field, which is sensed by the coils in the receiver end of the instrument. Data
is then collected on a control unit indicating the conductivity of the earth. The
magnitude of the secondary field is broken into two orthogonal components. The two
components of the secondary magnetic field are in-phase (real component) and the
guadrature or out-of-phase (imaginary component). For instruments operating within
the Low Induction Number (LIN) approximation, the magnitude of the quadrature
component of the secondary field is linearly proportional to the apparent conductivity.
The in-phase measurement is most sensitive to buried metallic objects and can be used
locate buried steel reinforced structures, UST, large utility pipes, and other metallic
targets. In the absence of a highly conductive material (e.g. metallic targets) in the
subsurface, the magnitude of the in-phase component is dependant on the magnetic
susceptibility of the subsurface. The EMP-400 allows multiple frequency measurements
at each survey station. The depth of exploration depends on the operating frequencies,
target size and shape, and host-target conductivity. Site conditions that can limit, even
preclude EM data interpretation include: urban or developed areas, thunderstorms and
nearby metallic objects at or above the ground surface such as parked vehicles near the
survey stations, rebar concrete, metal siding, overhead power lines, metal fence/guard
rail, and manhole covers, etc. Areas of a site that may be difficult or impossible to
survey include: steep slopes, standing water areas, overgrown vegetation areas, and
obstructed areas.

GPR operates by transmitting pulses of ultra high frequency radio waves (microwave
electromagnetic energy) down into the ground through a transducer or antenna. When
the transmitted signal enters the ground, it contacts objects or subsurface strata with
different electrical conductivities and dielectric constants. Part of the ground penetrating
radar waves reflect off of the object or interface; while the rest of the waves pass
through to the next interface. The reflected signals return to the antenna, pass through
the antenna, and are received by the digital control unit. The control unit registers the
reflections against two-way travel time in nanoseconds (ns) and then amplifies the
signals. The output signal voltage peaks are plotted on the GPR profile as different color
bands by the digital control unit.

GPR waves with 400 MHz frequency typically can reach depths up to 12 feet below
ground surface (bgs) in low conductivity materials such as dry sand or granite. Clays,
shale, and other high conductivity materials or materials having high moisture, may
attenuate or absorb GPR signals, greatly decreasing the depth of penetration to 3 feet
bgs or less. Other site conditions that can limit even preclude GPR data acquisition and
interpretation include: surface obstructions, uneven ground surface, standing water,

The Mannik & Smith Group, Inc. Gll Project No. 23-976
3203 West 71st Street, Cleveland, OH Page 3
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cellular tower, rebar concrete, small or shallow buried objects, and over-grown
vegetation, etc.

Conclusions

This geophysical survey has identified two anomalies, which may represent three buried
USTs. The geophysical results presented herein are interpreted. No warranty,
certification, or statement of fact, either expressed or implied, regarding actual
subsurface conditions within the surveyed area(s) is contained herein. If uncertainties
exist regarding the presence of geophysical anomalies, test pit excavations should be
conducted to explore the actual subsurface conditions. No interpretation of subsurface
conditions can be made for areas not surveyed or paved with rebar concrete. Please
note that the survey data reflect site conditions on the day of the field survey.

GllI greatly appreciates this opportunity to provide MSG with our geophysical survey
service. If you have any questions, please contact me at (419) 868-2902.

Sincerely,

Geophysical Imaging, Inc.
Ming He
President/Geophysicist

Attachments
Figures 1 -4

F\GINPROJECTS\23-976 MSG CLEVELAND OH\23-976 MSG CLEVELAND OH REPORT.DOC
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LINESCAN A: hyperbolic reflection responses
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LINESCAN B: dalong axis of the interpreted possible UST.
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interpreted possible a UST.
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