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ACRONYMS

amsl Above mean sea level

bgs Below ground surface

Cv Coefficient of variation

DERR Division of Environmental Response and Revitalization
DET Detwiler Golf Course

ft Feet

FP-XRF Field Portable X-ray Fluorescence
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GOF Goodness-of-fit
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KM Kaplan-Meier
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Sb Standard deviation
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SID Side Cut Metropark

SIFU Site Investigation Field Unit

SWA Swan Creek Preserve

TAL Target Analyte List

TBA Targeted Brownfields Assessment

TOC Total Organic Carbon

UCL Upper confidence level

USCS Unified Soil Classification System
USDA United States Department of Agriculture
USEPA United States Environmental Protection Agency
UPL Upper prediction limit

UTL Upper tolerance limit

VAP Voluntary Action Program

VAP UL Voluntary Action Program Upper Limit
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EXECUTIVE SUMMARY

Ohio EPA Division of Environmental Response and Revitalization (DERR) sampled and
analyzed surface soils at 11 Toledo-area properties for background concentrations of Resource
Conservation and Recovery Act (RCRA) metals (As, Ba, Cd, Cr, Pb, Hg, and Se) in addition to
nickel (Ni) and thallium (TI). Silver was removed from the RCRA analytical suite due to
repeated non-detections found in other Ohio counties. Soil sample locations met the location
restriction requirements of OAC 3745-300-07(H)(1)(b).

An initial reconnaissance was performed to install one preliminary soil boring at each
property. The reconnaissance evaluated the shallow soil horizon (less than four feet deep) to
ensure that the property where samples were to be collected met location restrictions. Select
soil samples from the preliminary borings were screened for metals concentrations using Ohio
EPA’s mobile laboratory field-portable X-ray fluorescence (FP-XRF) analyzer. Screening
results were used to further evaluate the suitability of the sampling locations and depth intervals.

Once the suitability of the property was determined, ten soil samples were collected per targeted
soil horizon at each property to provide a statistically representative data set as described by
OAC 3745-300-07(H)(1)(d)(i). Ohio EPA collected all surficial soil samples between the
ground surface and a depth of two feet using a hand auger. Sample locations were within a 15
ft. radius of the preliminary soil boring location. Once collected, all samples were sent to a
fixed-base, VAP-certified laboratory for analysis.

Statistical evaluations were performed to determine the representative background concentration
for each metal. Background soil concentrations were calculated in accordance with the
VAP rules effective April 23, 2012, found in OAC 3745-300-07(H)(1)(d)(ii). All statistical
analyses, including outlier tests, were run using ProUCL version 4.1. A summary of the
background determination results for Lucas County are provided in tabular format as part of
this report. Results were found to be dependent upon predominant soil type and are
generally segregated into soil types either greater, less than or equal to 50% sand content.
Therefore, site specific soil classification must be completed through geotechnical analysis
prior to applying these background results to site specific samples. Final
representative concentrations could not be determined for cadmium and selenium due to the high
number of non-detections in each dataset. Final and representative background concentrations
of metals in Lucas County are as follows:

<50% Sand >50% Sand

Arsenic 9.7 mg/kg 2.42 mglkg
Barium 90.1 mg/kg 41.0 mg/kg
Chromium 23.2 mg/kg 7.14 mglkg
Lead 17.0 mg/kg 12.2 mg/kg
Mercury 0.045 mg/kg 0.045 mg/kg
Nickel 28.5 mg/kg 6.30 mg/kg
Thallium 0.44 mg/kg 0.067 mg/kg
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1.0 INTRODUCTION

Evaluation of metals in soils for the assessment and remediation of brownfield sites often
requires that “background” concentrations be determined. Background metal
concentrations are typically attributed to the natural composition of soil and not from the
impact of hazardous substances or petroleum, hazardous or solid wastes, or wastewater.
Background concentrations are assumed to be largely dependent on soil texture and
composition (i.e., the percentages of sand, silt and clay; the specific mineral components
present; and the naturally occurring organic matter present) and also the types of geologic
material from which the soil has been derived (e.g., sand and gravel outwash, shale
bedrock, till, etc.).

Background metal concentrations in urban soils are particularly challenging to
characterize as opposed to background concentrations in suburban or rural areas. Urban
soils often have been subjected to decades of various unregulated anthropogenic activities
that can elevate background metal concentrations. For example, aerial deposition of
particulate matter from fuel combustion or industrial activities in urban areas may
increase the concentrations of lead, arsenic, zinc and certain other metals in soils.
Construction activities, demolition activities, and surface water runoff from roofs and
paved areas may also increase soil metal concentrations.

This investigation evaluates background metal concentrations in urban, suburban and
rural surface soils to provide a dataset that may be used as a reference to help satisfy the
requirements of, in part, Ohio Voluntary Action Program (VAP) rules (OAC Chapter
3745-300). Specifically, this summary report applies to Lucas County and Toledo-area
brownfield properties being assessed and remediated under the Ohio VAP. For the
purposes of this investigation, “Lucas County —Toledo area urban soils” means surficial
soils within the City of Toledo or adjacent municipalities, including suburban areas and
metro parks within suburban or rural areas.
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2.0

SCOPE

Under the direction of Ohio EPA — VAP Central Office, the Ohio EPA Site Investigation
Field Unit (SIFU) sampled and analyzed surface soils at 11 Toledo-area properties for
background concentrations of Resource Conservation and Recovery Act (RCRA) metals
(As, Ba, Cd, Cr, Pb, Hg, and Se) in addition to nickel and thallium. Silver was removed
from the RCRA metals analytical suite due to repeated non-detections found in soil
samples collected from other counties. The property locations are shown on Figure 1,
and Tables 1A and 1B provide additional location information and property
characteristics including setting (land use), topography and general soil data. The
properties were selected based on the following criteria:

o The ability to obtain access from local governments or private property
OWners.

o Compliance with the VAP location restrictions for background soil sampling
investigations [OAC 3745-300-07(H)(1)(b)].

o Design of an investigation that provided representative data for the major
soil mapping units within Lucas County as described on the “General Soil
Map, Lucas County, Ohio” of the Soil Survey of Lucas County, Ohio
(USDA Soil Conservation Service) to the extent possible given limitations
imposed by the first two criteria.

In addition, at each property one representative sample of the targeted soil horizon was
submitted to a contract soil laboratory for USCS and USDA soil texture classification
based on sieve, hydrometer and Atterberg limits analyses.

Prior to performing sampling activities, SIFU performed a reconnaissance and collected
one preliminary soil boring at each property. The objectives of the reconnaissance were
to evaluate the shallow (less than four feet deep) soil horizons present and select a target
sampling horizon, ensure that areas of the property where samples were collected met
location restrictions, and select a general sampling area. Each preliminary soil boring
(one per sampling area) was field logged in accordance with the Unified Soil
Classification System (USCS) and the USDA soil classification system to evaluate the
soil types present and screen the sampling location for fill or waste materials. In
addition, selected soil samples from the preliminary borings were screened for metals
concentrations using Ohio EPA’s mobile laboratory field-portable X-ray fluorescence
(FP-XRF) analyzer. The screening results were used to further evaluate the suitability of
the sampling locations and depth intervals for background data.

Evaluation of Background Metal Soil Concentrations in Lucas County — Toledo Area
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Data quality objectives (DQQs) for this project included the following:

1.

Soil samples from Toledo-area urban properties meeting the location
restriction requirements of OAC 3745-300-07(H)(1)(b)

USCS field classification of each preliminary soil boring per ASTM D2488,
Standard Practice for Description and Identification of Soils (Visual-
Manual Procedure)

USDA field classification of each preliminary soil boring using “texture-by-
feel” analysis (Presley and Thien, 2008)

FP-XRF analyzer screening of each preliminary soil boring for selected
metals (Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr, Zr, Mo, Ag, Cd, Sn,
Sb, Hg and Pb) meeting the requirements of SW-846 Method 6200

Analysis of 10 soil samples per targeted soil horizon at each property to
provide a statistically representative data set as described by OAC 3745-
300-07(H)(1)(d)(i)

Fixed-base, VAP-certified laboratory analyses of each soil sample for
RCRA metals (As, Ba, Cd, Cr, Pb, Hg, Se and Ag), nickel, and thallium
meeting the requirements of Ohio EPA’s Voluntary Action Program

USCS and USDA classification and textural composition of one selected
soil sample per property based on soil laboratory testing in accordance with
ASTM D422, Standard Test Method for Particle Size Analysis of Soils
(modified to provide USDA soil particle size classes); ASTM D4318, Test
Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; and
ASTM D2487, Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System)

Evaluation of Background Metal Soil Concentrations in Lucas County — Toledo Area
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3.0 TOLEDO-AREA SOIL TYPES

Figure 2 (“General Soil Map, Lucas County, Ohio” from the Soil Survey of Lucas
County, Ohio) shows the general soil mapping units present in the Toledo-area (USDA
Soil Conservation Service, 1980). These include the following:

1. “Latty-Toledo-Fulton association: Level to gently sloping, very poorly drained and
somewhat poorly drained soils that formed in clayey glacial lake sediment.”

2. “Del Rey-Lenawee association: Level to nearly level, somewhat poorly drained
and very poorly drained soils that formed in clayey and loamy glacial lake
sediment.”

3. “Toledo-Fulton association: Level to gently sloping, very poorly drained and
somewhat poorly drained soils that formed in clayey glacial lake sediment.”

4. “Hoytville-Nappanee-Mermill association: Level to nearly level, very poorly
drained and somewhat poorly drained soils that formed in clayey and loamy,
water-worked glacial till.”

5. “Bixler-Dixboro association: Nearly level to gently sloping, somewhat poorly
drained soils that formed in loamy and sandy glacial lake sediment.”

6. “Colwood-Dixboro association: Level to gently sloping, very poorly drained and
somewhat poorly drained soils that formed in loamy and sandy glacial lake
sediment.”

7. “Mermill-Metamora-Haskins association: Level to nearly level, very poorly
drained and somewhat poorly drained soils that formed in loamy and clayey
glacial lake deposits.”

8. “Granby-Ottokee-Tedrow association: Level to gently sloping, very poorly drained,
moderately well drained, and somewhat poorly drained soils that formed in sandy
material.”

9. “Urban land association: Level and nearly level urban areas.”

The majority of the soils in Lucas County are formed on silt- and clay-rich glacial till and
lacustrine sediment.
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4.0

In summary, properties were selected to incorporate as many of these general soil
mapping units as possible to provide a background metal data set that is representative
with respect to the soils present in Lucas County.

PROPERTY USE AND REGULATORY HISTORY

Properties evaluated for soil sampling included public parks that were not underlain by
engineered or structural fill [OAC 3745-300-01(A)(43)] or industrial fill [OAC 3745-
300-01(A)(72)], and where industrial or waste disposal activities have not occurred
(Tables 1A and 1B and Figure 1). Soil types where disposal has occurred must be
excluded from background determinations by rule. The reconnaissance effort conducted
prior to the actual sampling event prevented sampling of these prohibited soil types.

Properties underlain by native fill may be sampled [OAC 3745-300-01(A)(83)]. “Native
fill” is soil material derived from the property and transferred from one area of the
property to another area in such a manner that the original soil structure and physical
properties may be altered from the initial pre-excavation conditions, but the chemical and
physical properties remain consistent with other undisturbed native soils at the property.

5.0 SUMMARY OF SAMPLING STRATEGY AND FIELD ACTIVITIES

5.1 Property Reconnaissance and Preliminary Soil Boring Evaluation

SIFU performed a property reconnaissance to evaluate potential sampling areas and
inspect the property soils. The results of the reconnaissance were used to select the
general area where samples were ultimately collected, as well as determine the soil
horizon sampled for chemical (metals) and soil texture analysis (classification).

Prior to each property reconnaissance, a review of property soil descriptions provided by
the Soil Survey of Lucas County, Ohio was conducted. During site reconnaissance, field
staff evaluated sampling location restrictions based on OAC 3745-300-07(H)(1)(b),
which include:

(1)  Areas underlain by engineered fill, structural fill or industrial fill

(i)  Areas where the management, treatment, handling, storage or disposal of
hazardous substances or petroleum, solid or hazardous wastes, waste
waters or material handling areas are known or are suspected to have
occurred

(iii)  Areas within three feet of a roadway

(iv) Parking lots or areas surrounding parking lots or other paved areas

(v) Railroad tracks or railway areas or other areas affected by their runoff

Evaluation of Background Metal Soil Concentrations in Lucas County — Toledo Area
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(vi) Areas of concentrated air pollution depositions or areas affected by their
runoff

(vii) Storm drains or ditches presently or historically receiving industrial or
urban runoff

(viii) Spill areas

The sampling locations were evaluated based on visual inspection of the property,
interviews with the property owners or representatives, review of Sanborn Maps and
other historical records, and sampling and inspection of property soils.

A hand auger was used to collect a preliminary soil boring at each proposed sampling
area to evaluate the upper four (4) feet of surficial soils, which were field-classified in
accordance the USCS (ASTM D2488) and the USDA soil classification system (Presley
and Thien, 2008). Soil boring logs are included in Appendix A.

Ohio EPA analyzed selected soil samples from each preliminary soil boring for selected
metals (Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr, Zr, Mo, Ag, Cd, Sn, Sb, Hg, and
Pb) using the FP — XRF analyzer in accordance with SW-846 Method 6200. The results
were used to evaluate the influence of anthropogenic activities on the soil metal
concentrations. Based on the screening results, the soil metal concentrations did not
appear to be elevated by anthropogenic activities at any of the selected properties.

The FP-XRF results also were used to examine the vertical distributions of metal
concentrations in the soil profile at each preliminary soil boring location. The results
appear to indicate that some metal concentrations may be depth-related (e.g., at some
locations, lead concentrations are higher near the ground surface and decrease with
depth). The trends were not tested for statistical significance. However, based on these
results, a sampling interval of ground surface to two feet deep (or until refusal on shallow
bedrock) was selected for all analytical samples to avoid introducing additional variation
in the analytical data set due to potential variability associated with an inconsistent
sampling depth interval.

The XP-XRF analytical results are considered ‘screening’ level data quality under the
current VAP rules. As such, these results cannot be used as part of a background
demonstration where comparison to soil applicable standards is required. However, the
results are provided in Appendix B for general reference purposes.

5.2 Soil Sampling and Analysis

Based on the results of the preliminary field investigation, the team selected 11 soil
sampling localities (properties) to collect soil samples for RCRA metal laboratory
analysis (excluding silver), including nickel and thallium.

At each locality, Ohio EPA collected 10 surficial soil samples between the ground
surface and depth of two feet using a hand auger. At the Farnsworth Metropark location
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the depth to limestone bedrock varies between 0.7 and 3.0 ft, and Ohio EPA encountered
auger refusal between those depths. At a few other locations auger refusal was
encountered due to very stiff to hard or heaving clays before reaching the target depth of
two feet. As a result the sampling interval was slightly smaller (e.g., ground surface to
1.5 feet) at these locations, but was never less than one foot.

The sample locations were within a 15 ft. radius of the preliminary soil boring location
(the sampling area circular with an approximate diameter of 30 ft. with the preliminary
soil boring location in the center). Ohio EPA collected the geotechnical and 10 analytical
samples within an area approximately 30 feet in diameter to ensure that the soil samples
were similar in texture and composition (i.e., from the same population). The Ohio EPA
SIFU sampling team used this approach at all sampling localities for a consistent
investigative approach across all properties sampled.

The first of the 10 samples at each locality (e.g., DET-1,FAR-1, GRE-1, etc.) was
collected adjacent to the preliminary soil boring location, and included analytical sample
for metals analyses and a soil sample for geotechnical analysis. The other nine analytical
samples were collected at random locations within a radius of 15 ft. of the preliminary
soil boring. Upon completion, each sampling location was backfilled with native soil.

Each soil sample (approximately three to four pounds) was homogenized in a stainless
steel mixing pan. A two-ounce subsample was collected and preserved on ice at 4° C and
submitted to Ohio EPA’s contract laboratory for RCRA metals, nickel and thallium
analysis. Approximately two (2) pounds of soil were collected for laboratory USCS and
USDA classification and soil texture composition based on sieve, hydrometer, and
Atterberg limits testing (one per sampling area).

5.3 Field Sampling Equipment Decontamination

Hand augers, sampling spoons, mixing bowls, and other field equipment used to sample
soils were decontaminated between properties by washing with a solution of non-
phosphate detergent and potable water and rinsing with deionized water.

5.4 Laboratory Analyses

Ohio EPA’s contract laboratory (Microbac Laboratories, Inc.) analyzed 110 soil samples
(10 per site) for RCRA metals (As, Ba, Cd, Cr, Pb, Hg and Se), nickel (Ni), and thallium
(T1) using Inductively Coupled Plasma (ICP) and/or Graphite Furnace Atomic
Absorption Spectrophotometry (GFAAS) via U.S. EPA Method 6020 and Method 7471.
Geotechnics, subcontracted by Microbac, Inc. performed the USCS and USDA
classification (see Table 2 and Appendix C) and soil texture composition in accordance
with ASTM D422, Standard Test Method for Particle Size Analysis of Soils (modified to
provide USDA soil particle size classes); ASTM D4318, Test Method for Liquid Limit,
Plastic Limit, and Plasticity Index of Soils; and ASTM D2487, Standard Practice for
Classification of Soils for Engineering Purposes (Unified Soil Classification System).

Evaluation of Background Metal Soil Concentrations in Lucas County — Toledo Area
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6.0

7.0

Data received from Microbac are considered certified under the Ohio EPA VAP certified
laboratory program.

SAMPLING LOCATIONS

6.1 Property Descriptions and Locations

Details for the 11 locations sampled for this investigation are included in Tables 1A and
1B. Information contained in Table 1A provides property information such as site
location (latitude/longitude), generalized setting (e.g., urban, suburban or rural), and the
topography (e.g., level, gently sloping, etc.). Surveying the location of each sampling
point was determined not to be practical; therefore, the longitude and latitude coordinates
are presented for the approximate location of the preliminary soil boring. As noted in
Section 5.0, samples were collected within a 15-foot radius of the original preliminary
sample boring. Table 1B provides information relative to the soil survey for Lucas
County. Specific details on the table includes the mapping (soil type) unit at each
property and the underlying parent material (e.g., bedrock, lake deposits, etc.) underlying
each property.

METHOD OF BACKGROUND VALUE DETERMINATION

Upon receipt of all laboratory data, statistical evaluations were performed to determine
the representative background concentrations. It was originally determined that data
collected from all 11 property locations would be incorporated into a single data set.
However, preliminary evaluations proved to show that two distinct groupings emerged
whereby statistically similar sites would need to be combined resulting in two data sets
based on soil type. Upon further evaluation, statistically similar sites could be grouped
based on the sand/clay content at each site. Good correlation was found when sites were
segregated into those locations where soil either had greater, or less than or equal to 50
per cent sand content.

Statistical methodologies in Sections 7.1 through 7.7 were run for each data set. Outliers
were removed for each data set as appropriate. Similarly, there are two values presented
in the results sections (Section 8.0) that are based on representative soil type. Therefore,
the result of this approach is that two representative background numbers are generated
for each metal. The representative background numbers are segregated and presented
based on soil type. Background values were determined for the 0-2 ft bgs interval from
all 11 property locations.

7.1 Outlier Test

The data set was evaluated for the presence of outliers in accordance with the VAP Rule
OAC 3745-300-07(H)(1)(d)(i1)(d). The presence of outliers in the background data sets
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could yield higher or lower estimates of the upper limits. Statistical outlier tests give
evidence that a value does not fit with the distribution of the remainder of the data and is,
therefore, a statistical outlier. The outlier identification was performed by the Rosner
outlier test utilizing ProUCL. All outliers were removed prior to completing background
calculations.

7.2 Nondetect Test

According to the ProUCL user’s guide, when the percentage of nondetects in a data set is
high (greater than 50 percent (%)) or when multiple detection limits are present, it is hard
to reliably perform goodness-of-fit (GOF) tests to determine data distribution. In those
cases, the uncertainty associated with the GOF tests is high, especially with smaller data
sets (less than 10 to 20 samples). In those situations, the use of nonparametric methods
such as the Kaplan-Meier (KM) method to compute statistics such as upper confidence
limits, upper prediction limits (UPLs), and upper tolerance limits (UTLs) is preferred
because nonparametric methods do not require any distributional assumptions about the
data sets.

7.3 Soil Backaround Mean

The background mean (Xp) for data sets without nondetects was calculated by ProUCL
by dividing the sum of the total background values (Xn) by the total number of
background readings (no):

Xp = X1 + X2 + X3 (etc.)
Nb
The background mean for data sets with nondetects was calculated by ProUCL using the
appropriate method based on the distribution (e.g., the KM method for nonparametric
data sets with multiple detection limits).

7.4 _ Standard Deviation

The standard deviation (Sp) for data sets without nondetects was calculated by ProUCL
by taking the square root of the sum of the squares of each value (X») minus the mean
(Xb), divided by the degrees of freedom (number of background soil samples minus one):

Evaluation of Background Metal Soil Concentrations in Lucas County — Toledo Area
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Sp = [ (Xz=Xp)* + (X2 = Xb)* + (Xa-Xp)” (etc.)] *
np-1

For data sets with nondetects, the standard deviation was calculated by ProUCL using the
appropriate method based on the distribution (e.g., the KM method for nonparametric
data sets with multiple detection limits).

7.5 Coefficient of Variation

The Cy is the ratio of the standard deviation (Sp) to the mean (X,) and describes the
magnitude of sample values and the variation within them:

Cv= §Q
Xp
The Cy is used to evaluate the distribution of the data, where generally a Cy of less than
0.5 indicates a normal distribution. A Cy was calculated only for data sets without
nondetects.

7.6 Distribution

The values for each data set were also evaluated using ProUCL to determine if the
data followed normal, lognormal, or gamma distributions. The upper limits for the
data sets that were normal were then calculated as described below. For data that
followed the lognormal distribution the upper tolerance limit (UTL) was calculated using
95% confidence and 95% coverage. In no case was a background value assigned higher
than the greatest observed value.

Data sets that followed no standard distribution were evaluated for the upper limits
using nonparametric methods (Upper tolerance limit, 95% confidence, 95% coverage).
Nonparametric methods do not assume a particular population probability
distribution, and are therefore valid for data from any population with any probability
distribution, which can remain unknown.

7.7 VAP Upper Limit (UL)

In accordance with the VAP background soil determination requirements in OAC 3745-
300-07(H)(1), the background mean plus two standard deviations is the maximum
allowable limit or upper limit for normally distributed data. The background upper limit
for normally distributed data sets was calculated by multiplying the standard deviation by
two and adding the background mean such that:

VAP UL = Xp + (2 X Sp)
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If the data follows a lognormal, nonparametric, or gamma distribution, the upper limit
was calculated using ProUCL to determine the 95% upper tolerance limit (UTL) based
on the best fit distribution. This is noted in Tables 3A and 3B.

8.0 TOLEDO-AREA SOIL BACKGROUND VALUES

Background soil concentrations were calculated in accordance with the VAP rules
effective April 23, 2012, found in OAC 3745-300-07(H)(1)(d)(ii). As noted in Section
7.7, for normally distributed data, the background mean plus two standard deviations is
the maximum allowable limit, or UL, which was calculated by multiplying the standard
deviation by two and then adding the mean concentration. Normally distributed data
were observed in the arsenic, barium, nickel, lead, and mercury less than or equal to 50
per cent sand data sets. The chromium and thallium data sets from the clayey soils and
all of the greater than 50 per cent sand data sets were all determined to be non-normal
distributions. The 95% upper tolerance limit was used as the representative
background concentrations for the remaining, non-normal data sets.

A summary of the background determination results for Lucas County are provided in
Tables 3A and 3B. Seven of the eight original RCRA metals are presented. As
previously discussed, silver was not included in this study due to the characteristically
high number of nondetects found for other county-wide soil background studies
completed in the State. Therefore, silver has been determined not to be a significant
contributor to elevated background concentrations across the Lucas County region. As a
replacement both nickel and thallium were added to the suite of metals analyses.

The ProUCL output data sheets are provided in Appendix D. Analytical results for each
metal are provided in Tables 5 through 13. Metal concentrations for each sample at each
location are provided. Summary statistics including maximum, minimum, average, and
standard deviation are also provided. The following sections are a narrative of the
summary results.

8.1 Arsenic

Concentrations of arsenic ranged from 0.452 to 9.36 mg/kg with no nondetects.
There were 110 valid data points, with no outliers removed. The data set mean for the
less than or equal to 50 per cent sand soil was calculated to be 6.373 mg/kg, with
a standard deviation of 1.645 mg/kg. The data set mean for the greater than 50 per
cent sand soil was calculated to be 1.206 mg/kg, with a standard deviation of 0.444
mg/kg. The VAP UL for the less than or equal to 50 per cent sand soil was
determined to be 9.7 mg/kg. This value is determined to be the representative soil
background concentration for soils comprised of less than or equal to 50 per cent sand.

The VAP UL for the greater than 50 per cent sand soil was determined to be 2.1 mg/kg;
however the data set was not normally distributed. Therefore the VAP UL cannot be
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used as the representative concentration. The 95% UTL with 95% coverage was
determined to be 2.42 mg/kg. This value is determined to be the representative soil
background concentration for soils comprised of greater than 50 per cent sand.

8.2 Barium

Concentrations of barium ranged from 7.41 to 85.6 mg/kg with no nondetects. There
were 110 valid data points with no outliers removed. The data set mean for the less than
or equal to 50 per cent sand soil was calculated to be 68.18 mg/kg, with a standard
deviation of 11.02 mg/kg. The VAP UL for the less than or equal to 50 per cent sand soil
was determined to be 90.1 mg/kg. This value is determined to be the representative soil
background concentration for soils comprised of less than or equal to 50 per cent sand.

The VAP UL cannot be used as the representative concentration for the greater than 50
per cent sand soils because the data have a nonparametric distribution. The 95% UTL
was determined to be 41.0 mg/kg. This value is determined to be the representative
soil background concentration for soils comprised of greater than 50 per cent sand.

8.3 Cadmium

Detected concentrations of cadmium ranged from 0.217 to 0.388 mg/kg. There were 110
valid data points with no outliers removed. There were 79 nondetects, or 71.81%, of the
final data set. Due to the elevated number of nondetections in the overall data set no
meaningful statistics could be performed on the cadmium data. Therefore, cadmium has
been determined not to be a significant contributor to elevated background concentrations
across the Lucas County region. As such, no representative background concentration is
presented.

8.4 Chromium

Concentrations of chromium ranged from 2.28 to 24.0 mg/kg with no nondetects. There
were 110 valid data points with no outliers removed. The data set mean for the less than
or equal to 50 per cent sand soil was calculated to be 15.99 mg/kg, with a standard
deviation of 3.115 mg/kg. The VAP UL for the less than or equal to 50 per cent soil was
determined to be 22.2 mg/kg. The VAP UL cannot be used as the representative
concentration for the less than or equal to 50 per cent sand soils because the data have a
lognormal distribution. The 95% UTL with 95% coverage was determined to be 23.2
mg/kg. This value is determined to be the representative soil background concentration
for soils comprised of less than or equal to 50 per cent sand.

The VAP UL for the greater than 50 per cent sand soil was determined to be 7.2 mg/kg;
however the data set was not normally distributed. The VAP UL cannot be used as the
representative concentration for the greater than 50 per cent sand soils because the data
have a nonparametric distribution. The 95% UTL with 95% coverage was determined to
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be 7.14 mg/kg. This value is determined to be the representative soil background
concentration for soils comprised of greater than 50 per cent sand.

8.5 Lead

Detected concentrations of lead ranged from 2.77 to 17.6 mg/kg. There were 110 valid
data points, with no outliers removed. There were no nondetects in the data set. The data
set mean for the less than or equal to 50 per cent sand soil was calculated to be 13.35
mg/kg, with a standard deviation of 1.827 mg/kg. The VAP UL for the less than or equal
to 50 per cent soil was determined to be 17.0 mg/kg. This value is determined to be the
representative soil background concentration for soils comprised of less than or equal to
50 per cent sand.

The VAP UL for the greater than 50 per cent sand soil was determined to be 11.0 mg/kg;
however the data set was not normally distributed. Therefore the VAP UL cannot be
used as the representative concentration because the data are lognormally distributed.
The 95% UTL with 95% coverage was determined to be 12.2 mg/kg. This value is
determined to be the representative soil background concentration for soils comprised of
greater than 50 per cent sand.

8.6 Mercury

Concentrations of mercury ranged from 0.0102 to 0.0478 mg/kg. There were 109
valid data points after removal of one outlier. There were eight nondetects in the data
set; all of which came from the Swan Creek Preserve (SWA) and the Wildwood
Preserve (WIL) sites. The values for those specimens were approximated
using regression-on-statistics (ROS) methods. The data for mercury at all 11
sites were combined to form one normally distributed group. No statistical distinction
is made for mercury content in either clay- rich or sandy-rich soils. The data set
mean was calculated to be 0.026 mg/kg, with a standard deviation of 0.00953 mg/kg.
The VAP UL for the entire data set was determined to be 0.045 mg/kg. The VAP UL
was determined to be the representative soil background concentration for the entire
mercury data set.

8.7 Nickel

Detected concentrations of nickel ranged from 1.80 to 29.6 mg/kg. There were 109 valid
data points, with one outlier removed from the greater than 50 per cent sand data set.
There were no nondetects in the data set. The data set mean for the less than or equal to
50 per cent sand soil was calculated to be 22.45 mg/kg, with a standard deviation of
2.982 mg/kg. The VAP UL for the less than or equal to 50 per cent soil was determined
to be 28.5 mg/kg. This value is determined to be the representative soil background
concentration for soils comprised of less than or equal to 50 per cent sand.

The VAP UL for the greater than 50 per cent sand soil was determined to be 7.40 mg/kg;
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9.0

however the data set was lognormally distributed. Therefore the VAP UL cannot be
used as the representative concentration. The 95% UTL with 95% coverage was
determined to be 6.30 mg/kg. This value is determined to be the representative soil
background concentration for soils comprised of greater than 50 per cent sand.

8.8 Selenium

Detected concentrations of selenium ranged from 0.103 to 0.501 mg/kg. There were 110
valid data points with no outliers removed. There were 67 nondetects, or 60.9%, of the
final data set. Due to the elevated number of nondetections in the overall data set no
meaningful statistics could be performed on the selenium data. Therefore, selenium has
been determined not to be a significant contributor to elevated background concentrations
across the Lucas County region. As such, no representative background concentration is
presented.

8.9 Thallium

Concentrations of thallium ranged from 0.0218 to 0.438 mg/kg with six nondetects.
There were 110 valid data points with no outliers. The data set mean for the less than or
equal to 50 per cent sand soil was calculated to be 0.288 mg/kg, with a standard deviation
of 0.073 mg/kg. The VAP UL for the less than or equal to 50 per cent soil was
determined to be 0.44 mg/kg. The VAP UL cannot be used as the representative
concentration for the less than or equal to 50 per cent sand soils because the data have a
lognormal distribution. The 95% UTL with 95% coverage was determined to be 0.44
mg/kg. This value is determined to be the representative soil background concentration
for soils comprised of less than or equal to 50 per cent sand.

The VAP UL for the greater than 50 per cent sand soil was determined to be 0.061
mg/kg; however the data set was not normally distributed. The VAP UL cannot be used
as the representative concentration for the greater than 50 per cent sand soils because the
data have a lognormal distribution. The 95% UTL with 95% coverage was determined to
be 0.067 mg/kg. This value is determined to be the representative soil background
concentration for soils comprised of greater than 50 per cent sand.

APPLICATION OF THIS REPORT AND SUMMARY OF
BACKGROUND DETERMINATION

Background results generated in this report are specific to Lucas County. Users of this
report may elect to utilize the results presented in Section 8.0 and Tables 3A and 3B for
direct comparison purposes to other properties in Lucas County in accordance with VAP
soil background rule requirements (OAC 3745-300-07(H)(2)). It is generally
inappropriate to apply these background values to properties located in non-adjacent or
surrounding counties. Exceptions to this provision may be allowable if the user can
demonstrate that the subject property has a similar soil provenance and type to one or
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more soil types listed for properties within this study. Geotechnical analysis of the
subject property soil type is advisable to make the soil type comparison. Additionally,
samples collected at the subject property must be representative of the zone (e.g., 0-2 ft.
bgs.) assessed in this study.

Results were found to be dependent upon predominant soil type and results are generally
segregated into soil types either greater, or less than or equal to 50% sand content.
Therefore, site specific knowledge of soil classification must be obtained through
geotechnical analyses prior to application of these results when making a comparison to
background. Final representative concentrations could not be determined for cadmium
and selenium due to the high number of non-detections in each dataset. The following
results are the background upper limits for metal soil concentrations in Lucas County —
Toledo Area:

<50% Sand >50% Sand

Arsenic 9.7 mg/kg 2.42 mglkg
Barium 90.1 mg/kg 41.0 mg/kg
Chromium 23.2 mg/kg 7.14 mgl/kg
Lead 17.0 mg/kg 12.2 mg/kg
Mercury 0.045 mg/kg 0.045 mg/kg
Nickel 28.5 mg/kg 6.30 mg/kg
Thallium 0.44 mgl/kg 0.067 mg/kg
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TABLE 1A

Soil Sampling Property Information Summary:
Locations, Settings & Topography

Sampled Property (Sample Address Latitude Longitude Setting Topography
Abbreviation)
Detwiler Golf Course (DET) 4001 N. Summit St., Toledo, OH Level to nearly
Toledo City Park 43611 41.701361 83.484469 Urban Park level
8505 South River Road, (Old U.S.
Ili/la(;?:c\)m;)arrtkh (FAR) Toledo Rt. 24, near Neowash Road) 41.479164 | -83.746915 Rural Park Levillct)oiiently
P Waterville, OH 43566 ping
6150 Jackman Road (at Darrel
girtee;a";’lfw (GRE) Toledo Rd., via Gage Rd. and W. Alexis | 41726731 | -83.576681 | VPN t;’af‘;b“rba” Levi:;"iie”t'y
y Rd.) Toledo, OH 43613 ping
. North of residence at 12150
;aet:l'(re"p Park (LAT) Village of [ ¢\ - nia-Matamora Road, 41.716549 | -83.837780 Rural Park Levellzser'lear'y
¥ Berkey, OH 43504
2315 Walden Pond Drive (at
?;ltzt‘;"; gf'fpzcxrse (01T) Sherbrooke Rd. & Kenwood 41670116 | -83.446a14 | UrPM tsasrﬁb“rban N:g;:y LT;’e:nto
y Blvd.) Toledo, OH 3606 gently sloping
Pearson (PEA) 761 Lallendorf Road, Oregon, OH 41639514 | -83.446414 suburban Park Level toigently
Toledo Metropark 43616 sloping
Secor (SEC) 10001 West Central Avenue (S. Level to nearl
Toledo Metronark of Wolfinger Cemetary, W, of 42.665410 | -83.785488 Rural Park level y
P Wolfinger Rd.) Berkey, OH 43504




Sidecut (SID)

1025 West River Road (Fallen
Timbers Lane) (Adjacent to

Suburban to Rural

Level to gently

1.542 -83. 1
Toledo Metropark Fallen Timbers St. Pk. 41.542883 83.69604 Park sloping
Monument) Maumee, OH 43537
4659 Airport Highway (near
Swan Creek Preserve (SWA) Wenz Road entrance) Toledo, 41.617556 | -83.646517 Suburban Park Nearly Ieve! to
Toledo Metropark gently sloping
43615
. 5100 W. Central Avenue, (near
Wildwood Preserve (WIL) Exmoor Road entrance) Toledo, | 41.681262 | -83.670073 Suburban Park Level to gently
Toledo Metropark sloping
OH 43615
1226 Woodsdale Ave. (at
Woodsdale (WOO) Anthony Wayne Trail or Ohio 41.617414 | -83.590671 Urban Park Level to nearly

Toledo City Park

Route 25) Toledo, OH 43609

level urban areas




TABLE 1B
Soil Sampling Property Information Summary: Soil Mapping Units, Parent Materials and Soil Types

Preliminary Soil Bn:}nring1 (PSB)

Soil Mapping Units, Classification and Parent Materials

Sampled Property & Location
(Sample Abbreviation) . 2 ’ . o - : vy
PSB Latitude® | Longitude | Mapping Unit® | USCS Soil Type USDA Soil Type Parent Material
- Colwood loam, Co, 5
Detwiler Golf Course (DET),  |pr pop| 41701361 | -83.484468 | & Udorthents, | Fat Clay (CH) Silty Clay Loam T
Toledo City Park loamy, Uo sediment
Farnsworth (FAR), Haskins loam, Lean Clay with .
Toledo Metropark FAR-PSB| 41.479164 | -83.746915 HRA sand (CL) Clay Loam weathered limestone bedrock
Sisson loam, SmC & : " .
Greemmacs (CRE), GRE- | 41726731 | -83.576681 | Bixter.urban land, o Loamy Sand s fsirden v i
Toledo City Park PSB loamy fine sand, ByA (SM) plains, beach ridges and deltas
Haskins loam, HnA
Lathrop Park (LAT), ’ Sandy Lean Clay clayey and loamy, water-worked
Village of Berkey LAT-PSB| 41.716549 | -83.837780 | & Napiﬁ::e loam, (L) Loam glacial till
Ottawa Golf Course (OTT), Ottokee-Urban land Silty Sand loamy and sandy glacial lake
Toledo City Park OFIFSE SLEMTR | SOBRERE | aeipter b (SM) aany Sand sediment
Pearson (PEA), Latty silty clay, ; - 2
Toledo Metropark PEA-PSB| 41.639514 | -83.446414 i Fat Clay (CH) Silty Clay clayey glacial lake sediment
Gilford fine sandy Poorly Graded .
HEEARI e SEC-PSB| 41.665410 | -83.785488 | loam, Gf & Tedrow | Sand with Silt sand v TR e
Toledo Metropark fine sand, TdA (SP-SM) deposits
Side Cut (SID), 7 e p— cccassionally fooded, so| Lean Clay with TEINE PR T
Toledo Metropark ¥ z B & Stl. Clairssilgclay Sand (CL) y yey g
oam, Su
. Poorly Graded .
Swan Creek Preserve (SWA), SWA- 41.617556 | -83.648517 Sisson loam, S vt St ol Ioar'!'ly and sandy glacial lake
Toledo Metropark PSB SmD sediment
(SP-SM)

5 Oakville fine sand, % =
Wildwood Preserve (WIL), WIL- PSB| 41.681262 | -83.670073 |0aB & Ottokes fine Poorly Graded Sand s.andy material forming beach
Toledo Metropark i Sand (SP) ridges and dunes
Woodsdale (WOQ), Colwood-Urban land Silty Sand loamy and sandy material
Toledo City Park WOO-PSB| 41.617414 | -83.590671 i (SM) Sandy Loam fowanliigy ikt

Note:
1

included in Appendix A

Mapping Number is based on Lucas County Soil Survey data.
Parent Matenal is based on Lucas County Soil Survey data and Preliminary Soil Boring (PSB) logs.

Latitude and longitude values (Google Earth) are for the approximate center of area from which soil samples were collected

One preliminary soil boring (PSB) was installed at each samplilng location to evaluate soil conditions prior to collecting analytical samples; PSB logs (with field soil descriptions) are




TABLE 2

Summary of Soil Geotechnical Testing Results

Unified Soil Classification System (USCS)

USDA Soil Classification System

Particle Size Distribution

Soil Soil Parent Atterberg Limits Particle Size Distribution
Sample Material uscs ] USDA ] -
Soil Type % Gravel | % Sand % Silt % Clay LL PL Pl Soil Type % Gravel | % Sand % Silt % Clay
(=478 mm) | (<=4.76 mm, | (<=0.074 mm, | {<=0.002 mm) | (%} (%) (%) {>2 mm) (e=2mm, | (<=0.05mm, |(<=0.002 mm)
>0 074 mm) | >0.002 mm) =005 mm) =0.002 mm)
clayey and loamy silty Cla
DET-1 glacial lake Fat Clay (CH) 0 0.88 69.41 29.71 64 | 30 34 Ly Y 0 3.49 66.8 29.71
sediment oam
loamy and sandy Lean Clay
FAR-1 glacial lake with Sand 3.29 26.12 40.73 29.85 40 21 19 | Clay Loam 6.38 25.72 38.06 29.85
sediment (CL)
sandy material forming Silty Sand
GRE-1 | outwash plains, beach !gM 0.23 86.75 8.09 4,93 NP [ NP | NP | Loamy Sand| 0.45 86.86 .77 4.93
ridges and deltas (SM)
clayey and loamy,
LAT-1 [water-worked glacial 52?:;'{';3" 075 | 4167 | 3492 | 2267 | 37 | 19 | 18 Loam 25 4234 | 3248 | 2267
till
loamy and sandy silty Sand
OTT1 glacial lake iM 0.01 84.11 8.68 7.2 NP | NP | NP |Loamy Sand| 0.11 85.04 7.85 7.2
sediment (SM)
PEA-1 "'a"'es‘;gi'x 2: lake 1ot clay cH)| 0 176 | 53.88 | 4436 | 60 | 23 | 37 | SityClay | 0.07 2.78 51.79 | 44.36
loamy and clayey Poorly Graded
SEC-1 . .| Sand with Silt | 1.24 89.2 4.78 4.78 NP [ NP | NP Sand 1.64 89.06 4.53 4.78
glacial lake deposits
(SP-SM)
weathered limestone Lean Clay
SID-1 bedrock with Sand 0.34 20.6 42.19 36.87 46 18 28 | Clay Loam 2.01 22.58 38.54 36.87
(cL)
loamy and sandy |Poorly Graded
SWA-1 glacial lake Sand with Silt 0 89.7 5.1 5.2 NP | NP | NP Sand 0.04 20.73 4.03 5.2
sediment (SP-SM)
sandy material |Poorly Graded
WIL-1 forming beach Sand 0 > 953 <47 <4.7 NP NP NP Sand 0 >95.3 <47 <4.7
ridges and dunes (SP)
loamy and sandy silty Sand
WOO0-1 material forming iM 0 87.52 18.12 14.36 NP [ NP | NP | Sandy Loam| 0.48 89.77 15.39 14.36
deltas (SM)
1 Parent Material is based on Lucas County Soil Survey data and Preliminary Soil Boring (PSB) logs.
NP = Non-plastic




Summary Results for Nine Metals

Table 3A
Background Statistics for Lucas County

in

Soils with Less Than or Equal to 50% Sand

Number of 95% UTL
Sites Number of Data with 95%  95%
Metal Included™ Cutliers % ND  points  Maximum Mean SD Distribution VAP UL Coverage UPL  Units Comments
Arsenic ] 0 0.0% 50 936 6373 | 1645 Maormal 9.7 9759 9158 | ma'kg
Barium 5 0 0.0% 50 856 68.18 | 11.02 Mormal 90.1 856 2585 | mokg
. ma'kg Mo stats completed, excess non-
- 5 - - - - - -
Cadmium 5 71.8% 50 detects
Chromium 4] 0 0.0% 50 24.0 15.99 | 3.115 Lognormal 222 23.2 21.63 | makg
Lead ] 0 0.0% 50 176 1335 | 1827 Mormal 17.0 171 16.44 | ma'kg
Mercury 1™ 1 0.0% 109 0.0478 0.026 | 0.009 MNormal 0.045 0.044 0.084 | Mmakg Highest value deleted as outlier
MNickel 5 0 0.0% 50 2596 2245 | 2982 Mormal 28.5 286 275 | mokg
. ~ j ~ j ~ j ma’kg Mo stats completed, excess non-
Selenium A 60.9% 50 detects
Thallium 5 0 0.0% 50 0.438 0.288 | 0.073 Lognormal 0.44 0.44 0.432 | ma/kg

(1) Based on geotechnical data samples from the Detwiler Golf Course (DET), Famsworth Metropark (FAR),
Lathrope Park (LAT), Pearson Metropark (FEA), and Side Cut Metropark (S1D) sites were identified as those sites
where soils with less than or equal to 50% sand are located.

(2) The data for mercury at all 11 sites were combined to form one normally distnbuted group. Mo statistical

distinction is made for mercury content in either clay-rich or sandy-rich soils.

Mote: ND — Nondetect

5D — Standard deviation

VAP UL — Voluntary Action Program upper limit

UTL - Upper tolerance limit

UPL — Upper prediction limit

{} =mean + 25D calculated, but dataset is not normal or lognomal and value

may not be appropriate for use as the UL.

Bold Number = Representative background value for associated metal




Table 3B

Background Statistics for Lucas County
Summary Results for Nine Metals

in

Soils with Greater than 50% Sand

Number of 95% UTL
Sites Number of Data with 95%  95%
Metal Included™ Cutliers % ND points Maximum Mean sD Distribution VAP UL Coverage UPL Units Comments
Arsenic i} 0 0.0% &0 9.36 6373 | 1.645 Lognormal 21 2.42 3.158 | mgfkg
Barium B 0 0.0% &0 856 6318 | 11.02 Monparametric 3580 41.0 40.72 | mofkg
- mgikg Mo stats completed, excess non-
Cadmium 6 - 71.8% 60 - - - - - - - detects
Chromium B 0 0.0% &0 240 15949 | 3115 Monparametric 720 7.10 7.13 | mokg
Lead 6 0 0.0% 60 17.6 1335 | 1.827 Lognormal 11.0 12.2 10.94 | mo/kg
Mercury 11 1 0.0% 109 0.0478 0.026 | 0.009 Mormal 0.045 0.044 0.084 | mofkg Highest value deleted as outlier
Mickel i} 1 0.0% fatt] 296 2245 | 2982 Lognormal 740 6.30 5679 | Mokg COne outlier detected
. i ] _ ] ] _ _ _ mgikg No stats completed, excess non-
Selenium 6 60.9% &0 detects
Thallium 6 0 0.0% 60 0438 D288 | 0.073 Lognormal 0.061 0.067 0.055 | makg

(1) Based on gectechnical data samples from the Greenwood Park (GRE), Ottawa Golf Course (OTT), Secor
Metropark (SEC), Swan Creek Preserve (SWA), Wildwood Preserve (WIL), and Woodsdale Park (WOQ) sites
were identified as those sites where soils with greater than 50% sand are located.

(2) The data for mercury at all 11 sites were combined to form one normally distributed group. No stafistical
distinction is made for mercury content in either clay-rich or sandy-rich soils.

Note: ND — Nondetect
5D — Standard deviation
WAP UL — Voluntary Action Program upper limit
UTL — Upper tolerance limit
UPL — Upper prediction limit

{}=mean + 25D calculated, but dataset is not normal or lognormal and value
may not be appropriate for use as the UL.

Bold Number = Representative background value for asscciated metal




Table 4

Property Abbreviation Key

Abbreviation

Property & General Location

DET Detwiler Golf Course
FAR Farnsworth Metropark
GRE Greenwood Park

LAT Lathrop Park (Village of Berkey)
oTT Ottawa Golf Course
PEA Pearson Metropark
SEC Secor Metropark

SID Side Cut Metropark
SWA Swan Creek Preserve
WIL Wildwood Preserve
WO0O0 Woodsdale Park




Summary of Arsenic Data

Table 5

Lucas County Background Soils Summary Report

- Qamnle LOJaF:on DET FAR GRE LAT oTT PEA SEC SID SWA WIiL | WOO
nits
1 mg/kg 6.49| 6.54 | 0.788 | 8.36 1.34 5.92 134 [ 752 0864 | 1.21 | 1.84
2 mg/kg 5.83| 8.36 1.17 7.76 1.34 3.92 | 0876 | 861 | 152 | 1.03 | 1.93
3 mg/kg 5.65| 856 | 0.705 | 8.52 1.75 3.30 1.29 [ 6.13| 230 | 1.17 | 2.52
4 mg/kg 5.34| 821 1.00 7.73 10935 | 350 | 0.596 | 6.54 | 1.13 | 0.981 | 1.54
5 mg/kg 452 | 7.42 1.01 6.41 1.26 411 | 0945 | 747 | 1.08 | 0.966 | 1.79
6 mg/kg 3.80| 7.70 | 0.958 | 8.77 1.20 4.43 143 [ 7.16 | 1.19 |0.930 | 2.14
7 mg/kg 5.73| 7.53 1.17 6.66 | 0.860 | 3.88 | 0.399 | 522 | 1.10 | 1.11 | 1.66
8 mg/kg 505| 9.36 | 0.724 | 7.47 1.31 443 | 0486 | 873 | 1.12 |0.712 | 1.28
9 mg/kg 6.75| 7.46 1.83 6.83 1.06 428 | 0452 | 6.92 | 1.20 | 0.814 | 2.06
10 mg/kg 476 | 8.68 1.30 6.53 1.26 407 | 0842 | 572 | 145 |0.681 | 1.43

Notes:
mg/kg = milligrams per kilogram




Table 6
Summary of Barium Data
Lucas County Background Soils Summary Report

- camnle Location | DET FAR GRE LAT oTT PEA SEC SID SWA | WIL | WOO
Units
1 mg/kg 76.3 55.7 121 57.0 22.2 85.4 13.3 66.4 10.5 121 | 373
2 mg/kg 67.3 50.3 15.3 73.5 27.3 73.5 13.6 80.3 114 | 16.7 | 41.0
3 mg/kg 63.3 55.1 13.5 771 241 80.8 11.9 78.5 16.2 16.1 | 43.8
4 mg/kg 69.4 56.1 14.3 72.4 24.3 83.1 8.08 67.9 13.0 | 12.8 | 409
5 mg/kg 57.5 52.7 12.7 69.2 22.0 80.0 14.0 77.9 14.2 12.7 | 36.0
6 mg/kg 63.5 52.0 15.9 83.7 24.2 85.0 15.6 79.7 16.1 16.7 | 36.4
7 mg/kg 63.2 56.2 14.3 68.9 234 81.7 7.95 63.3 11.3 120 | 37.1
8 mg/kg 54.5 43.5 15.3 73.5 27.5 74.7 7.41 67.1 12.1 10.2 | 36.4
9 mg/kg 63.7 55.5 30.9 61.0 25.0 85.6 7.90 69.6 12.0 | 12.0 | 36.8
10 mg/kg 58.7 55.9 194 63.6 21.3 83.8 16.2 74.5 15.2 115 | 336

Notes:
mg/kg = milligrams per kilogram




Summary of Cadmium Data

Table 7

Lucas County Background Soils Summary Report

. camnle Location DET FAR GRE LAT oTT PEA SEC SID SWA WIL WO0O0
Units

1 mg/kg 0.236 | 0.265 | <0.370 | 0.247 | <0.379 | <0.410 | <0.420 | <0.424 | <0.370 | <0.350 | <0.421
2 mg/kg 0.283 | 0.251 | <0.392 | 0.309 | <0.382 | <0.461 | <0.410 | <0.442 | <0.353 | <0.354 | <0.422
3 mg/kg 0.280 | 0.225 | <0.369 | 0.271 | <0.387 | <0.460 | <0.415 | <0.450 | <0.387 | <0.355 | <0.393
4 mg/kg 0.268 | 0.258 | <0.397 | 0.237 | <0.408 | 0.244 | <0.428 | <0.438 | <0.384 | <0.355 | <0.398
5 mg/kg <0.500 | 0.298 | <0.360 | 0.388 | <0.395 | <0.445 | <0.393 | <0.419 | <0.359 | <0.346 | <0.382
6 mg/kg 0.265 | 0.217 | <0.402 | 0.283 | <0.378 | 0.245 | <0.378 | <0.402 | <0.456 | <0.366 | <0.404
7 mg/kg 0.258 | 0.283 | <0.368 | 0.308 | <0.367 | <0.487 | <0.409 | <0.431 | <0.459 | <0.392 | <0.406
8 mg/kg 0.254 | 0.237 | <0.381 | 0.316 | <0.389 | <0.471 | <0.408 | <0.425 | <0.419 | <0.394 | <0.399
9 mg/kg 0.299 | 0.270 | <0.367 | 0.260 | <0.382 | <0.457 | <0.400 | <0.416 | <0.365 | <0.388 | <0.398
10 mg/kg 0.270 | 0.284 | <0.401 | 0.270 | <0.376 | <0.471 | <0.376 | <0.418 | <0.353 | <0.379 | <0.383

Notes:
mg/kg — milligrams per kilogram




Table 8

Summary of Chromium Data

Lucas County Background Soils Summary Report

Sambole Location DET FAR GRE LAT oTT PEA SEC SID SWA WIL WO0O0
Units
1 mg/kg 199 | 158 | 285 12.7 | 2.40 15.9 7.14 16.8 3.03 3.62 6.33
2 mg/kg 14.2 14.2 | 336 16.5 | 2.65 12.2 5.49 21.6 2.82 3.11 7.42
3 mg/kg 138 | 166 | 3.58 16.7 | 3.22 15.4 6.09 22.1 3.58 3.14 7.14
4 mg/kg 144 | 156 | 3.27 18.0 | 2.76 13.9 3.26 17.9 3.37 2.85 6.93
5 mg/kg 12.1 14.0 | 3.09 11.0 | 2.99 15.6 5.27 24.0 3.50 2.74 6.17
6 mg/kg 10.2 14.7 | 3.15 219 | 2.68 15.5 6.83 22.7 2.68 3.09 6.88
7 mg/kg 138 | 145 | 3.12 141 | 2.80 16.2 3.41 17.2 2.86 3.38 6.29
8 mg/kg 126 | 123 | 3.01 175 | 2.28 14.7 5.09 20.8 3.15 2.56 6.53
9 mg/kg 147 | 158 | 270 145 | 2.36 16.7 3.64 19.4 3.15 3.16 6.66
10 mg/kg 12.7 | 150 | 3.79 155 | 2.46 15.2 6.18 20.6 3.69 2.63 6.46
Notes:

mg/kg — milligrams per kilogram




Summary of Lead Data

Table 9

Lucas County Background Soils Summary Report

Samole Location DET FAR GRE LAT oTT PEA SEC SID SWA WIL WO00
Units
1 mg/kg 143 | 11.7 | 592 | 9.57 | 7.88 14.2 3.74 13.5 3.82 6.06 8.72
2 mg/kg 139 | 123 | 537 | 134 | 6.43 14.1 2.77 15.3 5.44 14.7 7.94
3 mg/kg 145 | 12.1 | 586 | 9.44 | 12.3 14.0 4,18 13.6 7.74 8.49 7.79
4 mg/kg 128 | 123 | 6.00 | 10.0 | 6.45 15.1 5.38 14.6 5.27 4.72 7.48
5 mg/kg 10.8 | 17.6 | 440 | 15.1 | 9.28 16.2 5.51 14.0 5.95 4.53 8.74
6 mg/kg 138 | 11.2 | 6.15 | 12.6 | 6.46 15.0 10.3 13.1 7.81 4,96 9.17
7 mg/kg 139 | 155 | 8.14 | 133 | 597 13.6 3.65 135 5.52 5.55 8.01
8 mg/kg 10.7 | 9.69 | 423 | 114 | 9.02 13.9 4,12 15.0 5.59 4.40 7.54
9 mg/kg 147 | 125 | 847 | 11.1 | 8.95 13.7 3.56 13.9 6.37 5.67 7.87
10 mg/kg 126 | 13.1 | 544 | 175 | 9.13 13.6 3.81 14.2 7.53 3.98 8.47
Notes:

mg/kg — milligrams per kilogram




Summary of Mercury Data

Table 10

Lucas County Background Soils Summary Report

Samole Location DET FAR GRE LAT oTT PEA SEC SID SWA WIL WO00
Units

1 mg/kg | 0.0418 | 0.0221 | 0.0137 | 0.0413 | 0.0241 | 0.0419 | 0.0260 0.0309 | <0.251 | 0.0120 | 0.0225
2 mg/kg | 0.0478 | 0.0218 | 0.0165 | 0.0399 | 0.0262 | 0.0352 | 0.0300 0.0284 | <0.241 | 0.0106 | 0.0208
3 mg/kg | 0.0410 | 0.0185 | 0.0159 | 0.0335 | 0.0333 | 0.0387 | 0.0228 0.0307 | 0.0114 | 0.0150 | 0.0245
4 mg/kg | 0.0394 | 0.0207 | 0.0115 | 0.0336 | 0.0235 | 0.0371 | 0.0214 0.0326 | 0.0120 | 0.0111 | 0.0225
5 mg/kg | 0.0309 | 0.0325 | 0.0151 | 0.0366 | 0.0326 | 0.0360 | 0.0290 0.0302 | <0.255 | 0.0102 | 0.0243
6 mg/kg | 0.0322 | 0.0263 | 0.0140 | 0.0338 | 0.0219 | 0.0336 | 0.0306 0.0286 | <0.308 | <0.246 | 0.0222
7 mg/kg | 0.0345 | 0.0227 | 0.0140 | 0.0409 | 0.0240 | 0.0344 | 0.0121 0.0284 | <0.298 | 0.0164 | 0.0207
8 mg/kg | 0.0407 | 0.0182 | 0.0111 | 0.0414 | 0.0216 | 0.0318 | 0.0153 0.0244 | <0.302 | 0.0127 | 0.0188
9 mg/kg | 0.0357 | 0.0248 | 0.0208 | 0.0363 | 0.0251 | 0.0368 | 0.0214 0.0325 | <0.252 | 0.0170 | 0.0222
10 mg/kg | 0.0400 | 0.0189 | 0.0126 | 0.0371 | 0.0272 | 0.0383 | 0.0211 0.0317 | 0.0119 | 0.0130 | 0.0222

Notes:

mg/kg — milligrams per kilogram




Table 11
Summary of Nickel Data

Lucas County Background Soils Summary Report

Sample Location DET FAR GRE LAT oTT PEA SEC SID SWA WIL WO0O0
Units

1 mg/kg 24.4 21.9 2.60 18.4 3.04 19.8 5.67 26.3 3.61 7.10 4.99
2 mg/kg 23.6 23.8 3.07 20.2 3.46 16.9 4,24 27.0 3.27 2.79 5.50
3 mg/kg 22.7 22.9 2.78 22.4 3.93 19.6 5.40 26.7 3.86 2.82 5.08
4 mg/kg 24.6 23.0 3.03 22.6 3.50 20.2 1.90 23.6 3.68 2.58 5.35
5 mg/kg 21.9 21.0 2.76 18.5 3.60 19.9 4.57 26.6 3.98 2.75 14.5
6 mg/kg 14.5 22.1 2.77 29.6 3.29 22.3 4.61 284 3.50 2.83 4.80
7 mg/kg 22.7 22.7 2.75 19.2 3.28 22.1 1.80 23.9 3.12 2.87 4.75
8 mg/kg 22.0 18.0 2.71 25.2 3.48 20.8 1.91 25.2 3.55 2.33 4.46
9 mg/kg 26.3 22.6 3.66 21.3 3.43 21.3 191 234 3.68 3.01 4.77
10 mg/kg 21.8 23.6 3.67 17.6 3.31 21.8 438 255 413 2.59 4,99

Notes:

mg/kg — milligrams per kilogram




Summary of Selenium Data

Table 12

Lucas County Background Soils Summary Report

Samole Location DET FAR GRE LAT oTT PEA SEC SID SWA WIL WO00
Units
1 mg/kg 0.200 | <0.448 | <0.213 | 0.229 0.162 | <0.241 | 0.237 | <0.454 | <0.203 | 0.109 0.254
2 mg/kg 0.146 | <0.225 | <0.214 | 0.443 | <0.202 | <0.245 | 0.182 | <0.232| <0.202 | <0.201 | <0.146
3 mg/kg 0.278 | <0.227 | <0.205 | 0.115 0.147 | <0.252 | 0.241 | <0.224| <0.207 | <0.208 | 0.143
4 mg/kg 0.202 | <0.227 | <0.208 | <0.217 | <0.221 | <0.242 | 0.148 | <0.234| <0.193 | <0.207 | 0.134
5 mg/kg <0.263 | <0.230 | <0.202 | 0.305 | <0.206 | <0.255 | <0.216 | <0.439| <0.210 | 0.103 | <0.217
6 mg/kg 0.277 | <0.422 | 0.113 | <0.218 | 0.124 | <0.240 | 0.146 | <0.448| <0.247 | <0.199 | <0.209
7 mg/kg 0.224 | <0.228 | 0.125 0.339 0.420 | 0.150 | <0.217 | <0.233| <0.241 | <0.204 | 0.198
8 mg/kg <0.251 | <0.233 | <0.201 | 0.272 | <0.206 | <0.247 | 0.179 | <0.441| <0.246 | <0.206 | 0.128
9 mg/kg 0.501 | <0.223 | 0.132 0.213 | <0.200 | <0.241 | <0.220 | <0.227 | <0.209 | 0.108 | <0.212
10 mg/kg 0.488 | <0.462 | <0.208 | 0.264 | 0.160 | 0.335 0.188 | <0.227 | <0.208 | 0.196 0.121
Notes:

mg/kg — milligrams per kilogram




Table 13

Summary of Thallium Data
Lucas County Background Soils Summary Report

Samole Location | DET FAR GRE LAT oTT PEA SEC SID SWA WIL WO0O0
Units

1 mg/kg 0.308 | 0.321 | 0.0252 | 0.212 | 0.0329 | 0.252 0.0280 | 0.384 | 0.0273 0.0312 | 0.0453
2 mg/kg 0.257 | 0.402 | 0.0359 | 0.266 | 0.0435 | 0.249 0.0405 | 0.410 | 0.0330 | 0.0241 | 0.0535
3 mg/kg 0.256 | 0.438 | 0.0219 | 0.279 | 0.0462 | 0.207 0.0224 | 0.276 | 0.0375 0.0286 | 0.0914
4 mg/kg 0.237 | 0.307 | 0.0269 | 0.271 | 0.0331 | 0.220 <0.0444 | 0.309 | 0.0227 0.0232 | 0.0446
5 mg/kg 0.190 | 0.420 | 0.0310 | 0.238 | 0.0380 | 0.224 0.0218 | 0.404 | <0.0420 | 0.0256 | 0.0545
6 mg/kg 0.133 | 0.395 | 0.0315 | 0.334 | 0.0357 | 0.260 0.0319 | 0.354 | <0.0493 | 0.0277 | 0.0672
7 mg/kg 0.269 | 0.384 | 0.0335 | 0.233 | 0.0283 | 0.205 0.0273 | 0.269 | 0.0268 0.0249 | 0.0519
8 mg/kg 0.253 | 0.371 | 0.0277 | 0.294 | 0.0424 | 0.258 0.0428 | 0.376 | 0.0257 | <0.0412 | 0.0394
9 mg/kg 0.185 | 0.355 | 0.0483 | 0.259 | 0.0344 | 0.221 0.0266 | 0.343 | 0.0218 | <0.0403 | 0.0599
10 mg/kg 0.222 | 0.395 | 0.0316 | 0.220 | 0.0403 | 0.232 0.0255 | 0.264 | 0.0254 | <0.0393 | 0.0443

Notes:

mg/kg — milligrams per kilogram




APPENDIX A

BORING LOGS (PRELIMINARY SOIL BORINGS)




Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795
Edward.Link@epa.ohio.gov

Detwiler (DET) Golf Course, Toledo

4001 North Summit Street

Toledo, OH 43611

Lucas County, NWDO

Project No/Type: NA/County Soil Background

DERR-SIFU
Soil Boring Log

DET--PSB
Page 1 of 1

LAT/LONG andior LOCATION DESCRIPTION: Lat 41.701361° / Long -83.484468°, W.

side of 14th Hole; in rough grass, among maples; 67'E. of prop. line

GROUND ELEVATION: ~572ft. amsl | TOC ELEVATION: MNA

DRILLING SERVICES: Chio EPA SIFU

EOPROBE LOG - OHIO EPA GEOPROBE LOG.GDT - A714 12:49 - GALUCAS_COUNTY--BACKGROUND_SOILS_STUDYILC-GINT_SOIL_BORING_LOGSWC-DETWEILER_CITY_PARKGPJ

G

OHIO EPA

START DATE: 9/24/13 COMPLETION DATE: 9/24/13 DRILLER: Ed Link, Jeff Martin
DRILLING 8 SAMPLING METHODS: Hand Auger LOGGED BY: Ed Link, Jaff Martin
GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTAL DEPTH (t): 4 | REFUSAL (f): NE Date Time |Depth {ft) Notes
NOTES: Preliminary Soil Boring (PSE) & Lab sampling performed on cool, early 09/24/13 00:00 Mot Encountared
fall day (~65 F); sunny; slight wind
T CORING SAMPLING 2 0
E = = | GRAPHIC | O pESC:
E £ [Core [ Core intervall Sample Sample PID 2 LOG a MAYErAL RIFTION
| Type | Recovery (it} | Interval (i) PurposellD (ppmv)| =
3 1 / USCS Lean Clay (USDA Silt Loam): dark brown to dark
i 0.0-0.5 00- | XRF screening, / a . : 2
| ]ha g 0.5 o5 | bET n_n-u_snﬁ_ NA é = 8| gray;, lowplasticity, mots; no gravel; litfle sand
™ 05-1.0 05- | XRF screening, | o ,// | samaasabove
4 % 0.5 10 | DET 05101t A b
14 1" AR | S IRt ) R 7, IR L O mipe e I —————
- 1.0-1.5 10- | XRF screening, | 7 o | Eemaasabov, but medium pasicly
05 15 | DET 10151t / o]
| il .2 < PP
Y 8 1.5-2.0 15- | XRF screening, | . {/ | PR
[ 0.5 20 | DET 1520ft o At
2 --s ] n i
5 i USCS Organic Soil or Peat (USDA Peat): dark brown fo
- 20-25 20- ARF screening, : -
I i HA g 0.5 25 DET 2.0-2.5nﬁ. MA e - a' dark gray; |ow plasticity
H— A If 1 e I R L LR L L T T T TN T T T il Wb G e R
m - 3540 a5. XRF screening, i Ju r\_ il same as above, but black to dark brown; roots
. g 0.5 30 | DET 253.0ft P - o
3_ 1 Hdr - P e e e R e
| 3035 30- | XRF soreening, | 0 3 | B ahous
| g 0.5 35 | DET 3.0-35ft e - o
1] H \ I’ { ae L T T R T e S T PR T TS T Y
T 3540 35- | XRFscreening, | wn | | ] o o
4 E 05 40 | DET 35401t Jp = o

Soil analytical and geotechnical testing samples DET-1
through DET-10 were collected on 09-24-2013 @ 13:35.
DET-1 was collected adjacent to the DET-PSE location, and
DET-2 through DET-10 were collected at random locations
within a 15 ft radius of DET-PSB. Each sample was
collected from ground surface to a depth of 2 ft usinga 1.5
to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample DET-1 was submitted to
Geoctechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterbeng limits, and USDA and USCS laboratory
soil classification.

REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location DET-1) consists of USCS Fat Clay (CH) / USDA Sity Clay Loam, based on lab analysis.

SURVEY BENCHMARK & DATUM: Googe Earth




OHIO EPA GEOPROBE LOG - OHIO EPA GEOPROEE LOG,GDT - 2/20/14 0850 - GALUCAS COUNT Y-BACKGROUND_S0ILS STUDYWC--GINT_S0IL_BORING_LOGSWC-FARNSWORTH_ METROPARK.GPJ

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795

Farnsworth (FAR) Metropark

8505 South River Road (Old U.S. 24)
Waterville, OH 43566

Lucas County, NWDO

DERR-SIFU
Soil Boring Log

FAR--PSB

Edward Link@epa.ohio.gov

Project No.JType: NA/County Soil Background

Page 1 of 1

LAT/LONG and/or LOCATION DESCRIPTION: Lat 41.479164" / Long -83.748915", Northeastern Parking Lot for Boat Launch & Tow Path Area

GROUND ELEVATION: ~620 ft. am.s.l. TOC ELEVATION: NA

DRILLING SERVICES: Ohic EPA SIFU

START DATE: 7/15M13

COMPLETION DATE: 7/15/13

DRILLER: Kelvin Jones, Ed Link

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Ed Link, Jeff Martin

GROUND WATER LEVELS
DIAMETER (in). ~2 | TOTAL DEPTH (fi): 3 | REFUSAL (ft): 3 Date | Time |Depth (ft) Motes
NOTES: Preliminary Soil Boring (PSE) sampling performed on hot summer day 071513 00:00 Mot Encounterad
{~80 F).
E CORING SAMPLING 2 0
— z | GRAPHIC
ili = [Core| Core Intorvall | Sampie Sample P ]3| Loc |8 MATERIAL DESCRIFTION
8  [Type| Recovery (ft) | Interval (ff)| PurposeiD | (ppmv) | =
) 1 ‘// USCS Lean Clay with Sand (USDA Clay Loam): dark brown
1 HA D-g'g-ﬁ D.jDs‘ ii;mns'rﬁ MNA / - to dark grayish brown; some organic matter; low to medium
i . . PR s y /i 05 plasticity
i il T 11 s s . ‘// same as above, but medium brown to dark gray; medium
.51, .5 - sCreening, - it ra |
o 05 10 | FAR0S10f | NA 4 s PIRRICAR. e e
1 i i Lg
: / g USCS Sandy Lean Clay with Sand (USDA Clay Loam):
1 HA 1.0-15 1.0- | XRF screening, | 0 / = dark brown; increasing clay content; increase in sand size;
05 15 FAR1.0-15ft ; s
E : . RO K A 15 trace gravel
4 {530 15 | spe G y . same as above, but grayish brown to brown
{ Ha 0.5 20 | FaR1520f | NA A Wi
24 1l i 11 o y same as above, but with limestone fragments
1 BV = . -
HA 05 25 R / / o
1 B RN s s ey RENR L s gt SN A
E y same as above, but dark brown with carbonate mineralization;
1 HA 2.3—;.0 23;50' MA /// o alluvial deposits on weathered limestone
BT i | 1 | SO
Refusal (@ 3' on weathered limestone /_
Soil analytical and geotechnical testing samples FAR-1
through FAR-10 were collected on 09-24-2013 @ 18:10.
FAR-1 was collected adjacent to the FAR-PSB location, and
FAR-2 through FAR-10 were collected at random locations
within a 15 ft radius of FAR-PSBE. Each sample was
collected from ground surface to a depth of 2 ft usinga 1.5
to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample FAR-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location FAR-1) consists of USCS Lean Clay with Sand (CL) / USDA Clay Loam, based on lab analysis.

SURVEY BEENCHMARK & DATUM: Googe Earth




OHIO BPA GEOPROBE LOG - OHIO EPA GEOPROBE LOG. GOT - 224/ 14 07:38 - GALUCAS COUNTY-BACKGROUND_SOILE STUDY'WC--GINT_S0IL_BOR ING_LOGS'LC-GREENWOOD CITY PARK.GPJ

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795
Edward.Link@epa.ohio.gav

Greenwood (GRE) Park, City of Toledo DERR-SIFU
6150 Jackman Rd. (at Darrel Rd. entr.) Soil Boring Log
Toledo, OH 43613

Lucas County, NWDO GRE--PSB
Project Mo Type: MA/County Soil Background Page 1 of 1

LAT/LONG andior LOCATION DESCRIPTION: Lat 41.726731° / Long -83.576681°, ~650" NE of Greenwood's Damel Rd. parking area; M. trail into woods

GROUND ELEVATION: ~592ft. am.sl

TOC ELEVATION: MNA

DRILLING SERVICES: Chio EFA SIFU

START DATE: 7/23/13

COMPLETION DATE: 7/23/13

DRILLER: Kelvin Jones, Ed Link

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Ed Link, Jeff Martin

GROUND WATER LEVELS
DIAMETER (in). ~2 | TOTAL DEPTH (ft): 4 | REFUSAL (ft): NE Date Time |Depth (ft) Motes
NOTES: Preliminary Soil Boning (PSE) sampling performed on hot summer day orrzaa 100:00 Not Encountered
(~B0 F).
E CORING SAMPLING 2 GRAPHIC | ©
& = [Core| Core Intervall | Sample Sample PD |3| LOG § MATERIAL BESCRIFTION
2 | Type| Recovery (ft) | Interval ()| PurposelD |ippmv) [ =
0.0-05 0.0 T USCS Sand (USDA Loamy Sand): dark brown to dark
1 HA 05 08 NA 2| oray; mots; trace rounded fine gravel
E 0510 1 05- same as above, but color change yellowish brown fo brown;
] Ha oE / _ NA | nogavel
0.5 1.0 XRF screening, -
1 H H 0.0- GRE 0.0-2.0ft, MA o e e
i & 20 COMPOSITE
HA 1'3_;'5 1.0- NA .
] Ll . B | [ | R L i i e b i e
g same as abave
1.5-2.0 15- =
4 HA 05 20 A H
- H H
2_ D005 50. = USCS Sandy Silt to Sandy Clay (USDA Loamy Sand to
Ha -G 5' 2 5 BA g Sandy Clay layers): layers of interbedded, loose sand
E x | : = (~75%) & clay or clay clasts (~25%); low to medium plasticity;
2 1 roois
HA 2530 25 NA 2| 'USCSClay(USDA Sand with Sandy Clay layers):
2 05 30 o : y (! Loamy wi andy Clay layers):
3 1! | I[ag:;]:ﬁ interbedded., loose sand (~50%) & clay or clay clasts
1 Ha 3-3’2-5 33;'35' NA § USCS Clayey Sand to Sandy Clay (USDA Sandy Clay to
g ! | g ] Sandy Clay Loam layers): layers of interbedded, loose clay
i Ml _ [~ or day clasts (~75%) & sand (~25%) 55
| HA 3-3‘2-” :‘:1-5@' MA 2| USCS Sandy Clay (USDA Sandy Clay Loamj: medium
1 : | : o plasticity; little to some fine sand; massive structure; delta
<50 N\ depasits 4
Soil analytical and geotechnical testing samples GRE-1
through GRE-10 were collected on 2013-09-18 @ 14:15.
GRE-1 was collected adjacent to the GRE-PSB location,
and GRE-2 through GRE-10 were collected at random
locations within a 15 ft radius of GRE-PSB. Each sample
was collected from ground surface to a depth of 2 ft using a
1.5 to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Ph, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample GRE-1 was submitted to
Geotechnics of Pitisburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location GRE-1) consists of USCS Silty Sand (SM) / USDA Loamy Sand, based on lab analysis.

SURVEY BENCHMARK & DATUM: Google Earth




OHIO EPA GEOPROBE LOG - OHIO BPA GEOPROBE LOG GDT - 22014 08:54 - GALUCAS_COUNTY--BACKGROUND _SOILS_STUDY'LC-GINT_SOIL_BORING_LOGS'LC--LATHROP_VILLAGE PARK.GPJ

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795
Edward.Link@epa.ohio.gov

Lathrop (LAT) Park, Village of Berkey
MNorth of 12150 Sylvania-Metamora Rd.
Berkey, OH 43504

Lucas County, NWDO

DERR-SIFU
Soil Boring Log

LAT--PSB

Project NoJType: NA/County Sail Background

Page 1 of 1

LAT/LONG andior LOCATION DESCRIPTION: Lat 41.716549° / Long -83.837780°, between 2 large cak trees; W. of 2 balffields; on terrace above floodplain

GROUND ELEVATION: ~702 ft. am.s.l.

TOC ELEVATION: NA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 9/18/13 COMPLETION DATE:

9/18M13

DRILLER: Kelvin Jones, Ed Link, Jeff Martin

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Ed Link, Jeff Martin

GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTAL DEPTH (ft): 4 | REFUSAL (ft): NE Date Time |Depth (fi) Motes
NOTES: Preliminary Soil Borng (PSB) & Lab sampling performad on cool, late 01813 00:00 Mot Encountersd
summer day (~80 F).
E CORING SAMPLING g 0
— z | GRAPHIC
L= Core | Core Interval/ | Sample Sample PID s LOG § MATERIAL DESCRIPTION
Q Type | Recovery (ft] | Interval {ft) PurposellD {ppmv) | =
" 1 / " o USCS Lean Clay with Sand (USDA Loam): dark brown;
1 HA 0.3-2.5 Odns' ﬁ.Fl. :;cg-agr;nr:tg MA / '} roots; sand is fine-grained; trace fine subangular gravel;
g L = | i i /6 05| | medumplascty |
E | ] ; s o same as above, but USDA Loam to Clay Loam
| 1A 0.5-1.0 0.5- XRF screening, NA / g
0.5 1.0 LATD.510f / ;
1 — H4 H / 1 U ...........................................................................
i / g o same as above, but USCS Lean Clay with Sand
N 1] A8
E ; f 4 - USCS Lean Clay with Sand to Sandy Lean Clay (USDA
1 HA I'E'g'n 1250' ﬁ'.:r s;m's_azeranr? NA / 5 Clay Loam): dark brown; roots; increase in clay & sand
2 ' 1] & R ot //( > o content sand is fine-grained; low to medium plasticity
N I ; 7 o | 'same as above, but recdish brown to dark brown; slightly
1 HA 2'3'2'5 2205' ﬁ'FI' Sz'm:gr;"f? MNA y g more fine-grained sand; race fine subangular gravel;
7 1] - i i /4 P R L L L A
E | | f s o same as above, but dark brown fo brown
™ 2530 25- | XRF screening, | o / g
05 30 | LAT2530f A 4|3
3_ H4 -~ 7 1 1 p—=]  fccriiiiiesaaccssiiseiiaaaa. serresiiaanan mmeeenaiae P R R LR
| | 5 W ] same as above, but light brown; increase in clay content
R Bk SR Z R
T L] 1 ) BB e e T T
1 3540 35- | XRF screening, | V g| rndonn
1 05 40 | LAT3540f / |2
4 F A4
Soil analytical and geotechnical testing samples LAT-1
through LAT -10 were collected on 2013-09-18 @ 10:30.
LAT -1 was collected adjacent to the LAT -PSB location,
and LAT -2 through LAT -10 were collected at random
locations within a 15 ft. radius of LAT-PSB. Each sample
was collected from ground surface to a depth of 2 fi. using a
1.5 to 2-inch inside diameter hand auger. Each sample was
hemogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample LAT-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2_0 ft deep (sampling location LAT-1) consists of USCS Sandy Lean Clay {CL) / USDA Loam, based on lab analysis.

SURVEY BENCHMARK & DATUM: Google Earth




OHID EPA GEDPROBE LDG - OHID EPA GEOPROBE LOGGDT - 2/24/14 (743 - GALUCAS COUNTY--BACKGROUND SOILS_STUDYILC-GINT _SOIL_BORING LOGSLC--OTTAWA_CITY PARK . GPJ

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) B36-8795

Edward. Link@epa.ohio.gov

Ottawa (OTT) Golf Course, Toledo City DERR-SIFU
2315 Walden Pond (Shebrooke tr. entr.) Soil Boring Log
Toledo, OH 43606

Lucas County, NWDO OTT--PSB
Project NoJType: NA/County Soil Background Page 1 of 1

LAT/LONG and/or LOCATION DESCRIPTION: Lat 41.670116° / Long -83.602980°, ~30° SW of Shebrooke & Kenwood intersection @ N woods trail entrance

GROUND ELEVATION: ~592ft. am.s.l. TOC ELEVATION: NA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 7/23/13

COMPLETION DATE: 7/23/13

DRILLER: Kelvin Jones, Ed Link

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Ed Link, J&ff Martin

GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTAL DEPTH (ft): 4 | REFUSAL (ft: NE Date Time |Depth (ft) Notes
NOTES: Preliminary Soil Bonng (PSEB) sampling performed on hot summer day 07f2an3 00:00 Not Encountered
(~B0 F).
T 2
CORING SAMPLING o
= = | GRAPHIC | O TERIAL
& £ [Core| Core intervall Sample Sample PID 3 LOG 2 MR DESCRIFTION
a Type | Recovery (ft) | Interval (ft) PurposellD (ppv) | =
0.0-05 00 1 USCS Silty Sand or Sand with Silt (USDA Loamy Sand):
| HA '{J 5' CIS- M ,!., brown; organic matier & roots; mostly fine sand; high
1 : T e
B 0510 | 05 same as above, but USCS Silty Sand with color transifion
4 HA a5 10 XRF screening, NA I ] from brown to yellowish brown
14 HH 0.0- | OTT 00201, | NA F—— e e E e T — — — —— — —]
10-15 I 20 COMPOSITE USCS Silty Sand (USDA Sand): yellowish brown
| HA 05 1.0- NA s
7 __g L 1.5 L
- | ] same as above
1 Ha 1.5-2.0 1.5 NA u:_l‘
0.5 2.0
2 — H4 X | e I AT L o L i T
same as above
4 2.0-25 20-
1 HA g 05 5E MNA . ]
1 il 1 R S
1 Ha 2530 25- MA E
0.5 30 i
3] i1 1 ] B = L I T L
same as abova
4 3.0-35 3.0-
1 HA 0E 5E MNA . Z
- Il 2540 I a5 ‘'same as above, but more intense yellow color with depth;
| HA Ty 1) D‘ NA H delta or beach depsoits
4 — =4 H
Soil analytical and geotechnical testing samples OTT-1
through OTT-10 were collected on 2013-09-18 {@ 15:10.
OTT-1 was collected adjacent to the OTT-PSE location, and
OTT-2 through OTT-10 were collected at random locations
within a 15 fi. radius of OTT-PSB. Each sample was
collected from ground surface to a depth of 2 ft. usinga 1.5
to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and T1
added. In addition, sample OTT-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location OT T-1) consists of USCS Silty Sand (SM)/ USDA Loam Sand, based on lab analysis.

SURVEY BENCHMARK & DATUM: Google Earth




NUCAS COUNTY-BACKGROUND SOILS STUDYWC-GINT_SOIL_BORING _LOGSWC--PEARSON_METROPARK GP)

G

OHID EPA GEOPROBE LOG - OHIO EPA GEOPROBE LOG.GDT - 3/7/14 1255

Ohio Environmental Protection Agency | Pearson (PEA) Metropark DERR-SIFU
4675 Homer-Ohlo Lane 4600 Starr Ave. (near 761 Lallendorf) Soil Boring Log
Groveport, OH 43125 Oregon, OH 43616
Telephone: (614) 836-8760, Fax: (614) 836-8795 | Lucas County, NWDO PEA--PSB
Edward Link@epa.ohio.gov Project No./Type: NA/County Sail Background Page 1 of 1
LAT/LONG andior LOCATION DESCRIPTION: Lat 41.639514° / Long -83.446414° ~700" NE of W. park enfr. & Lallendorf Rd.; at NW edge of new prainie
GROUND ELEVATION: ~800ft. amsl | TOC ELEVATION: MNA DRILLING SERVICES: Chic EPA SIFU
START DATE: 711513 COMPLETION DATE: 7/1513 DRILLER: Kebvin Jones, Ed Link
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin, Ed Link
GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTAL DEPTH (ft): 3.5 | REFUSAL (ft): 3.5 Date Time |Depth (ft) Notes
NOTES: Preliminary Soil Bonng (PSEB) sampling performed on hot summer day 071513 00:00 Not Encounterad
(~80 F).
E_ CORING SAMPLING £ | craPvc
i = [Core| Core Intervall | Sample Sample PD |3| LOG 8 MATERIAL DESCIETION
2  |Type| Recovery (it} |Interval (ft)| PurposelID  [(ppmv) | 2
1 #ﬁy # USCS Lean Clay (USDA Silty Clay Loam): dark brown fo
1 HA D_g—g_ﬁ Dljos- NA ’;’, o dark gray; organic; roots; high to medium plasticity
1 ' ' B L T T
N 1] I - same as above, but to 7.5°
& z pus | o !
| ha || 0510 [ 08 | BmmSL
. 4 XRF screening, ] 5 USCS Fat Clay (USDA Clay): brown to gray; high to
- § %0- [PEA 00-201, | NA 4—11 © |- medum plasticty & toughness; mofting
- 1.0-15 1200 COMPOSITE NA / - same as above, but lighter brown
1 | // L T T
B same as above
| Ha 1.5-2.0 15- NA 5
0.5 20
2 H A
e i B o / o same as above
05 25 / L
] il 1] AR e e e
2 S = / same as above
S B e =
{ HA 05 20 NA / |®
ad 11 // B
same as above, but lacusinne deposits
1 Ha 3.0-35 30- NA =
0.5 3.5 o
2 2 /| 35
| - ..T .....................................
\REFUSAL @ 3.5 /_
Soil analytical and geotechnical testing samples PEA-1
through PEA -10 were collected on 2013-09-24 @ 10:10.
PEA -1 was collected adjacent to the PEA -PSB location,
and PEA -2 through PEA -10 were collected at random
locations within a 15 fi. radius of PEA-PSB. Each sample
was collected from ground surface to a depth of 2 ft. using a
1.5 to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample PEA -1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location PEA-1) consists of USCS Fat Clay (CH) / USDA Sity Clay, based on lab analysis.

2. Refusal @ ~3.5' due to collapse of auger hole from swelling clays,

hard to retrieve the auger.

SURVEY BEENCHMARK & DATUM: Goode Earth




QHID EPA GEOPROBE LOG - OHID EPA GEOPROBE LOG.GDT - ¥7/14 12:57 - GALUCAS_ COUNTY-BACKGROUND SOILS_STUDY\LC--GINT_SOIL._BORING_LOGSILC--SECOR_METROPARK.GPJ

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795
Edward Link@epa.ohio.gov

Secor (SEC) Metropark

10001 W. Central Ave.(off Wolfinger Rd
Berkey, OH 43504

Lucas County, NWDO

DERR-SIFU
Soil Boring Log

SEC--PSB

Project NoJ/Type: NA/County Soil Background

Page 1 of 1

LAT/LONG and'or LOCATION DESCRIPTION: Lat 41.665410" / Long -83.785488", in woods S. of Wolfinger Cemetary property line & S. of Secor’s hiking tr.

GROUND ELEVATION: ~655ft. ams.l

TOC ELEVATION: MA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 71313 COMPLETION DATE:

71513

DRILLER: Keivin Jones, Ed Link

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin, Ed Link

GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTAL DEPTH (ft): 4 | REFUSAL (ft): NE Date Time |Depth (ft) Notes
NOTES: Preliminary Soil Boring (PSE) sampling performed on hot summer day ofnsn3 11:00 3.00 E saturated sand in borehole

(~B80 F). Soil samples were moist to saturated.

E_ CORING SAMPLING £ | craPtic | @
i = [Core | Core Intervall|_Sampie Sample D (3| Lo |3 P RE RN Rt
o Type | Recovery (ft) | Interval (ff) Purpose/ID (ppmv) | =
i £ 1E USCS Silty Sand (USDA Loamy Sand): brown, roots &
1 HA D.g-g.S %Ds }S(EE: mmsrﬁ MNA - organic matter; maostly very fine to fine grained sand
e 111 LI ) e R WS SRR i e s AR i i R R SR R
g . same as above, but dark yellowish-brown; no roots; mostly
1 HA Rl G IR | | 3| mediumgrained sand
= HH N N =" ! AN N O N IS S M T
= = USCS Sand with Silt (USDA Loamy Sand):
1 HA 1-3';-5 1‘[-05' égg 5'1“5'_51”'5"? A @0 yellowish-brown: trace gravel; mostly fine-grained sand with
1 I /- SRl || _somemeumgrained |
T 1520 |f| 15- | XRF screening e ey e o
4.BA 0.5 20 |SEc 15z20f | MA %
2_ H— [ O T | e e T T L L T T T T T ey PR e
| | . same as above, but coarser sand texture (mone
_ 2025 20- | XRF screening, & : 5 :
HA MNA medium-grained sand); almost saturated
i 05 25 SEC 2.0-251t. . %
1 Il I . ‘same as above, but saturated @ ~3
| 1A 2530 25- XRF screening, MNA 5
05 3.0 SEC 253.0ft. .
3_ HH ER 0 ] T e TR P i I L L e A | e e U A Y e e e R A e Ly 0
25T 30-35 30- | XRF screening, | o o | S
| 0s 35 SEC 3.0-35ft w
- Il A ‘'same as above, but defta or beach deposits =~
1 Ha 3540 35- ARF screening, NA 5
05 40 SEC 35401t =
4 L HM
Soil analytical and geotechnical testing samples SEC-1
through SEC-10 were collected on 2013-09-18 @ 11:30.
SEC-1 was collected adjacent to the SEC-PSE location, and
SEC-2 through SEC-10 were collected at random locations
within a 15 ft. radius of SEC-PSB. Each sample was
collected from ground surface to a depth of 2 fi. usinga 1.5
to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni subsfituted for Ag and Tl
added. In addition, sample SEC-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location SEC-1) consists of USCS Poorly Graded Sand with Silt (SP-SM) / USDA Sand, based on lab

analysis.

SURVEY EENCHMARK & DATUM: Google Earth




OHIO EPA GEOPROBE LOG - OHID EPA GEOPROBE LOG.GDT - 220/ 14 0342 - GALUCAS_COUNT Y-BACKGROUND_SOILS STUDY'WC--GINT_SOIL_BORING_LOGEWLC-SIDECUT METROPARK.GPJ

Ohio Environmental Protection Agency
4675 Homer-Chio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795

Sidecut (SID) Metropark

Fallen Timbers Lane (near Anthony Dr.)
Maumee, OH 43537

Lucas County, NWDO

DERR-SIFU
Soil Boring Log

SID--PSB

Edward Link@epa.ohio.gov

Project NoJType: NA/County Sail Background

Page 1 of 1

LAT/LONG andior LOCATION DESCRIPTION: Lat 41.542883° / Long -83.696041°, 5. of Fallen Timbers Monument's fence & E. of Sidecufs paved, hiking tr.

GROUND ELEVATION: ~582ft amsl TOC ELEVATION: NA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 7/2313 COMPLETION DATE:

712313

DRILLER: Kelvin Jones, Ed Link

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin, Ed Link

GROUND WATER LEVELS
DIAMETER (in). ~2 | TOTAL DEPTH (ft;: 3.5 | REFUSAL (ft): 35 Date | Time |Depth (f) Notes
MNOTES: Preliminary Soil Bonng (PSE) sampling performed on hot summer day oFi2ana 00:00 Mot Encounterad
(~BO F).
E CORING SAMPLING g 0
— z | GRAPHIC
& = [Core [Core Intervall | Sample Sample PD |Z| LOG § MATERIAL DESCRIFTION
©  |Type| Recovery (ft) |Interval ift)| Purpose/D |{ppmv)| 2 >
g 1 WL USCS Sandy Lean Clay (USDA Clay Loam): dark brown to
1 HA 0.0-05 0.0- | XRF screening, | 0 / o dark gray; roots and organic matter;  litfle to some fine to
i § 05 [ 0.5 | SID DOOSH A 0.5 medium sand; low to medium plasticity
| __? v ; - L EUt lTBj ......... LI ................................
ua |[B4 0510 05- | XRF screening, | a ,// s || P
1 0.5 1.0 SID 0.5-1.0ft A " =
l é s T A G SR T
: f g USCS Sandy Lean Clay (USDA Clay Loam): brown;
1 ha B 1015 1.0- | XRF screening, | / a transitions from sand lean clay to clay; mottiing: less sand
i J;é 0.5 1.5 | SID 1.0-15# A i with depth: medium plasticity
4 1% "y ' | T USCS Clay (USDA Clay Loam): brown; fewiolitiefine |
na (B 1520 1.5- | XRF screening, | o / d sand; frace fine gravel; clay increasing with depth; medium
T by 05 20 | SID 1520f A " plasticily
2_ __R / __________ PR Y T TN T T S T N
, e USCS Lean Clay with Sand (USDA Clay): yellowish-brown
1 ha |[P] 2025 20- | XRFscreening, | 0 / - to brown; trace fine gravel; few to little fine sand; high
1] o
| 05 25 | SID 2025% A i plasiicily and toughnes
i e L e B B e P
[ 2530 se. | wpe g, | 7 2 same as above, but very hard clay to auger through
7 P4 05 30 | SID 25301 A = M
] K I Sl I
] § 4045 3- | vr g | V | same as above, but Iscustrine deposits
] K] o5 35 | SID 3035t A -
L HY s T P
REFUSAL @ 3.5 = VERY STIFF CLAY
Soil analytical and geotechnical testing samples SID-1
through SID-10 were collected on 2013-09-24 @ 16:45.
SID-1 was collected adjacent to the SID-PSB location, and
SID-2 through SID-10 were collected at random locations
within a 15 ft. radius of SID-PSB. Each sample was
collected from ground surface to a depth of 2 ft. usinga 1.5
to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample SID-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location SI0D-1) consists of USCS Lean Clay with Sand (CL) / USDA Clay Loam, based on lab analysis.

SURVEY BEENCHMARK & DATUM: Google Earth




OHIO EPA GEOPROBE LOG - OHIOEPA GEOPROBE LOG.GDT - 2020/ 14 0841 - GALUCAS_COUNT Y-BACKGROUND_S0ILS_STUDY'LC~GINT_SOIL_BORING_LOGS\LC-SWANCREEK_ME TROPARK.GP)

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795
Edward.Link@epa.ohio.gov

Swan (SWA) Cr. Preserve Metropark
4659 Airport Hiway (near Wenz Rd.entr.
Toledo, OH 43615

Lucas County, NWDO

Project No.Type: NA/County Soil Background

DERR-SIFU
Soil Boring Log

SWA--PSB
Page 1 of 1

LAT/LONG and/or LOCATION DESCRIPTION: Lat 41.6175556° / Long -83.646517°, ~600" W. of Swan Cr.'s Yager Center bidg. & W of paved trail; in woods

GROUND ELEVATION: ~616 ft. am.s.l. TOC ELEVATION: MNA DRILLING SERVICES: Ohio EPA SIFU
START DATE: 71513 COMPLETION DATE: 7/15M113 DRILLER: Kebhin Jones, Ed Link
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin, Ed Link
GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTAL DEPTH (ft): 4 | REFUSAL (ft NE Date Time |Depth (ft) Motes
MNOTES: Preliminary Soil Boring (PSEB) sampling performed on hot summer day 0711513 00:00 Not Encountered
(~80 F).
E- i R £ | GrapHIC §
&1 £ [Core [ Core Intervall | Sample Sampie PD |3| Lo |8 MATERIAL DESCRIFTION
O  |Type| Recovery (ft} | Interval ()| PurposellD | (ppmv) | =
005 30 XRE g 1E USCS Silty Sand (USDA Loamy Sand): dark brown fo dark
- .0-0. .0 - SCreening, :
i 0.5 05 |Swa 0005k | NA B e
2 11 W 11 B e : same as above, but dark brown; roots
.5-1. .5 - SCreening,
4 HA 0.5 10 |swa oston | ™A #
1 =% | HH BRES oo B RS e e R R R e A N N e R A L i i
abo
|- 1.0-15 1.0- | XRF screening, | ya 8 il
i 05 15 SWA 1.0-1.51.
| 1 e EEREL e e R S A
™ 1.5-2.0 1.5- | XRF screening, | ya |
1 05 2.0 SWA 1.5-201. L
27 Il 11 _ same as above
1 Ha 20-25 20- XRF screening, MA =
| 05 25 SWA 20-251. L
1 1 ) IO NN I i % 'y Kt ] [ IR et e R Gt
” 2530 25- | XRF screening, | o 2 SRR
1 05 30 SWA 2.5-3.0 fi.
3 HH L e N NN - i .= 1 S-S .4 o e ey MY Rt B g et o
: %) USCS Silty Sand to Clayey Sand (USDA Loamy Sand):
1 HA 3-8‘2-5 33-‘05' gﬁ;agge;g% MNA 2 dark brown; layers of sandy silt and layers/clasts of sandy
4 : : Sl w clay; low plasticity
a Il 1 : |~ USCS Silty Sand to Clayey Sand (USDA Sandy Loamto
1 HA 3.54.0 3.5- | XRFscreening, | :é; Sandy Clay Load to Sandy Clay): dark brown; stratified
0.5 4.0 SWA 3.54.0ft. = layers; low plasticity
4_ H HH
Soil analytical and geotechnical testing samples SWA-1
through SWA-10 were collected on 2013-09-18 (@ 16:00.
SWA-1 was collected adjacent to the SWA-PSB location,
and SWA-2 through SWA-10 were collected at random
locations within a 15 ft. radius of SWA-PSB. Each sample
was collected from ground surface to a depth of 2 ft. using a
1.5 to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample SWA-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location SWA-1) consists of USCS Poorly Graded Sand with Sit (SP-SM) / USDA Sand, based on lab

analysis.

SURVEY BEENCHMARK & DATUM: Google Earth
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Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795
Edward.Link@epa.ohio.gov

Wildwood (WIL) Preserve Metropark
5100 West Central Avenue

Toledo, OH 43615

Lucas County, NWDO

Project No. /Type: NA/County Soil Background

DERR-SIFU
Soil Boring Log

WIL--PSB
Page 1 of 1

LAT/LONG and/'or LOCATION DESCRIPTION: Lat 41.681262° / Long -83.670073", ~480° WNW of Metz Visitor Cir. & 65" N of Upland Woods Tr.; in woods

GROUND ELEVATION: ~639ft. ams.l. | TOC ELEVATION: NA DRILLING SERVICES: Ohio EPA SIFU
START DATE: 7/15/13 COMPLETION DATE: 7/15/13 DRILLER: Kelvin Jones, Ed Link
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Ed Link, Jeff Martin
GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTAL DEPTH (ft): 4 | REFUSAL (ftl: NE Date Time |Depth (ft) Notes
NOTES: Preliminary Soil Boring (PSE) sampling performed on hot summer day o7s3 00:00 MNet Encounterad
(~B0O F).
£ CORING SAMPLING 2 0
_ z | GRAPHIC
i = [Core| Core Intervall| Sample Sample D3| LoG |8 MATERIAL DESCRIETION
2 |Type| Recovery (ft} | Interval (ft)| PurposeliD | {ppmv) | £
0.00.5 B YRE ; 1 [ USCS Silty Sand (USDA Loamy Sand): dark brown to dark
E L.0-0. .0 - SCreening, i ; ; .
] Ha, 05 05 WIL 00.05 7. oy gg% roots and a lot of organic matter; mostly fine-grained
- M 1] ) USCS Silty Sand (USDA Loamy Sand to Sand): dark
| HA 0.5-1.0 0.5- | XRF screening, | 0 brown o orange brown; less organic matter; roots; mostly
0.5 1.0 WIL 0.5-1.0ft. fine-grained sand
q - HH HH
. USCS Sand (USDA Sand): orange brown fo brown; roots;
- 1.0-1.5 1.0- XRF screening, mostly fi rained sand
] EA 0.5 1.5 WIL 1.0-1.5ft. HA s
E ik 1.5-2.0 15- XRF i, s same as above, but orange brown fo brown
b 0.5 20 WIL 1.5-2.0ft.
2 il i 11 o s . same as above, but transition zone from orange brown to
i 0-2. 0- screening, brown or yellowizh brown
154 0.5 25 | wiL 20-25f | MNA ol s
4 ” 5530 ag. WRF g, - same as above, but lighter, yellowish-brown
h 0.5 30 WIL 2.5-3.0ft.
3 H At R N (7 7 AN, T - C e e P b R R R R R N
e 3035 30- | XRF screening, | A 0 SO N
| 0.5 35 WIL 3.0-3.5ft.
| il 1 N N st MR X PO e R T A
ki 354.0 35- | XRF screening, | \a i
b 0.5 4.0 WIL 3.5-4.0f.
4_ H HH
Scil analytical and geotechnical testing samples WIL-1
through WIL-10 were collected on 2013-09-18 @ 12:30.
WIL-1 was collected adjacent to the WIL-PSB location, and
WIL-2 through WIL-10 were collected at random locations
within a 15 ft. radius of WIL-PSB. Each sample was
collected from ground surface to a depth of 2 ft. usinga 1.5
to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Pb, Hg, Se) with Ni substituted for Ag and TI
added. In addition, sample WIL-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2_0 ft deep (sampling location WIL-1) consists of USCS Poordy Graded Sand (3P) / USDA. Sand, based on lab analysis.

SURVEY BENCHMARK & DATUM: Google Earth




OHIO EPA GEOPROBE LOG - OHIO EPA GEDOPROBE LOG.GDT - 37714 12:59 - GNUCAS_COUNTY-BACKGROUND_SOILS_STUDY'LC-GINT_SOIL_BORING_LOGSLC-WOODSDALE _CITY _PARK.GPJ

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

Telephone: (614) 836-8760, Fax: (614) 836-8795

Woodsdale (WOO) Park, City of Toledd
1226 Woodsdale Ave. (@ U.S. 25)
Toledo, OH 43614

Lucas County, NWDO

DERR-SIFU
Soil Boring Log

WOO0--PSB

Edward.Link@epa.ohio.gov

Project NoJ/Type: NA/County Soil Background

Page 1 of 1

LAT/LONG and/or LOCATION DESCRIPTION: Lat 41.617414" / Long -83.590671%, ~435' N of ballfield parking: ~55' N of bike path; Inwoods; near RR

GROUND ELEVATION: ~615ft. am.s.l. TOC ELEVATION: MA

DRILLING SERVICES: Chio EPA SIFU

START DATE: 7/15/13

COMPLETION DATE: 7/15/13

DRILLER: Kehin Jones, Ed Link

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin, Ed Link

GROUND WATER LEVELS

DIAMETER (in): ~2 | TOTAL DEPTH (ft): 4 | REFUSAL (ft; NE Date Time |Depth (ft) Notes
NOTES: Preliminary Soil Boring (PSE) sampling performed on hot summer day 0711513 | 00:00 Mot Encounterad
(~B0F)
E CORING SAMPLING 2 o
— i | GRAPHIC
&i £ [Core| Core Intervall | Sample Sample PD |3| LOG § MATERIAL DESCRIFTION
O  |Type| Recovery (ft) | Interval (ff)| Purpose/lD | (ppmv) | &
0.0:0.5 9.0 XRE ; T USCS Elastic Silt with Sand (USDA Silt Loam to Silf): dark
b L0, .G - screening, z s low icity; litthe sand; roots and a lot of organic
HA NA gray; plasticity; ; gan
| 0.5 0.5 | WOOO0.005R 05|~ |  mater, siight diantency
| il oo 1] o - . e A o e S
.5-1. .5 - SCreening, -
1HA 0.5 10 | wooos1of | NA of
1 — HH B I e I Y B B | O O oy g S S S —
. 13 USCS Silty Sand (USDA Sandy Loam): fransitions from
1 HaA 1.0-1.5 1.0- | XRF screening, |\ o @ dark gray to yellowish brown with depth; slight to moderate
i 0.5 15 | WOO1.0-15f %| diantency
| H [l AN BN ! i :ik S Syl RSNG| L s e
[k 1.5-2.0 15- | XRF screening, | S| IR N O o
. 0.5 20 | WOO1520f z
= 1l 11 _ same as above
THn 20-25 20- | XRF screening, | ya ]
| 05 25 |W002025ft H
| K HY . B
HA 2530 25- XRF screening, NA @
1 0.5 30 |W002530f H
3 HH e Nt R - = k. 1 STy iy i seiRie Sty o BT Lt Ll L LTt EE T T P PEPP PP PP
T 30-35 30- | XRF soreening, | § 2o T RO R
] 0.5 35 WOO 3.0-3.5ft. 5
| il 1] - - it e SO e g R
HA 3.54.0 35- XRF screening, NA
1 0.5 40 | WOO354.0f z
4_ H HH
Soil analytical and geotechnical testing samples WOO-1
through WOO-10 were collected on 2013-09-24 (@ 15:30.
WOO-1 was collected adjacent to the WOO-PSE location,
and WOO-2 through WOO-10 were collected at random
locations within a 15 ft radius of WO0-PSB. Each sample
was collected from ground surface to a depth of 2 ft using a
1.5 to 2-inch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH for RCRA metals analysis (As,
Ba, Cd, Cr, Ph, Hg, Se) with Ni substituted for Ag and T1
added. In addition, sample WOO-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location WOO0-1) consists of USCS Silty Sand (SM) / USDA Sandy Loam, based on lab analysis.

SURVEY BENCHMARK & DATUM: Googe Earth




APPENDIX B

FP-XRF SOIL ANALYTICAL SCREENING RESULTS




SAMPLE | Pass Fail

Date of

Readin i i
D e | A g Ti Cr Mn Fe Co Ni Cu Zn As
Metal or Chemical Element = = >| Titanium Chromium Manganese  Iron Cobalt Nickel  Copper Zinc Arsenic

BLANK SiO2 19-Aug-13 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
BLANK SiO2 19-Aug-13 58 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Standardizati PASS 16-Oct-13 1
BLANK 16-Oct-13 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
DET-1 0.0-0.5 16-Oct-13 3 3853.81 <LOD 263.64 2485423  201.2 <LOD 30.39 94.77 10.59
DET-1 0.5-1.0 16-Oct-13 4 3870.51 <LOD 250.3  25983.33 <LOD <LOD 28.54 90.86 10.2
DET-1 1.0-1.5 16-Oct-13 5 3315.3 153.32  195.88 25639.52 <LoD 53.27 38.26 75.66 10.67
DET-1 1.5-2.0 16-Oct-13 6 3449.87 <LOD 180.77 24544.41 <LOD 52.1 30.32 73.18 <LOD
DET-1 2.0-2.5 16-Oct-13 7 3164.01 <LOD 149.69 24957.24 <LoD 53.21 26.67 71.97 10.58
DET-1 2.5-3.0 16-Oct-13 8 3222.42 <LOD 182.71 25567.35 <LOD 53.05 <LOD 67.19 9.96
DET-1 3.0-3.5 16-Oct-13 9 3014.84 <LoD 161.5  23652.01 <LOD <LOD 32.73 59.33 10.68
DET-1 3.0-3.5--DU 16-Oct-13 10 3558.51 <LOD 176.66  24303.28 <LOD <LOD 29.62 72.68 6.67
DET-1 3.5-4.0 16-Oct-13 11 2201.67 <LOD 204.42 23527.93 199.91 <LoD <LoD 69.26 7.69
BLANK 16-Oct-13 12 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
FAR 0.0-0.5 8/19/2013 6 3038.74 <LOD 498.37 26379.05 <LOD 73.18 <LOD 67.28 9.49
FAR 0.5-1.0 8/19/2013 5 3778.7 197.88 321.46 27713.79  <LOD <LoD 34.31 64.13 12.22
FAR 1.0-1.5 8/19/2013 4 3797.03 <LOD 423.17 28656.01 <LoD <LOD <LOD 70.04 9.89
FAR 1.5-2.0 8/19/2013 3 3284.96 <LOD 437.39 25454.74  <L0D <LoD 38.79 69.51 11.63
GRE 0.0-2.0 COMP  19-Aug-13 18 1920.52 <LOD 157.49 8397.48 <LOD <LOD <LoD 22.49 <LoD
Standardizati PASS 20-Sep-13 1
BLANK 20-Sep-13 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
LAT 0.0-0.5 20-Sep-13 3 3350.54 <LOD 464.87 23611.17 <LoD <LoD <LOD 95.93 7.98
LAT 0.5-1.0 20-Sep-13 4 3446.62 197.89 405.31 25450.93 <LoD <LOD 26.29 73.74 <LOD
LAT 1.0-1.5 20-Sep-13 5 3461.38 <LOD 392.93 27069.55 <LOD 52.37 28.87 75.3 11.77
LAT 1.5-2.0 20-Sep-13 6 3581.22 <LOD 339.55 27422.55 <LOD 58.88 <LOD 69.83 9.39
LAT 1.5-2.0 --DUP  20-Sep-13 7 3396.01 150.85 468.91 28491.31 <LOD 53.64 <LOD 73.75 11.61
LAT 2.0-2.5 20-Sep-13 8 2981.5 <LOD 232.58 25536.18 171.9 <LOD 28.83 69.27 10.92
LAT 2.5-3.0 20-Sep-13 9 4226.73 <LOD 552.37 35423.62 <LOD 63.24 43.8 82.67 12.8
LAT 3.0-3.5 20-Sep-13 10 3641.37 181.07 471.9 33084.13 <LoD <LOD <LOD 91.33 11.84
LAT 3.5-4.0 20-Sep-13 11 3752.86 <LOD 372.14 28720.3 <LoD <LoD 27.6 74.04 11.52
LAT 3.5-4.0 --DUP  20-Sep-13 12 3135.81 205.36 534.74 29324.67 251.71 <LOD 40.74 74.59 14.6
BLANK 20-Sep-13 13 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
BLANK 20-Sep-13 14 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
OTT 0.0-2.0 COMP  19-Aug-13 20 1105.79 <LOD 206.72 7541.52 <LoD <LOD <LoD 27.69 <LOD
PEA 0.0-2.0 COMP  19-Aug-13 17 4021.43 <LOD 291.41 29298.09  <LoD <LOD 34.22 91.9 <LoD




Pass Fail Date of
SAMPLE ID Readin
standard|  Analyses g| Se Rb Sr Zr Mo Ag cd Sn Hg Pb
Metal or Chemical Element = = >| Selenium Rubidium Strontium Zirconium Molybdenum Silver ~ Cadmium Tin Mercury  Lead
BLANK SiO2 19-Aug-13 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
BLANK SiO2 19-Aug-13 58 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 8.7
Standardization PASS  16-Oct-13 1
BLANK 16-Oct-13 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
DET-1 0.0-0.5 16-Oct-13 3 <LoD 91.07 132,78 178.85 <LOD <LOD <LoD <LoD <LoD 29.07
DET-1 0.5-1.0 16-Oct-13 4 <LOD 101.83 135.79 192.61 <LOD <LOD <LoD <LoD <LoD 23.08
DET-1 1.0-1.5 16-Oct-13 5 <LOD 86.45 140.03  188.91 <LOD <LoD <LoD <LoD <LOD 18
DET-1 1.5-2.0 16-Oct-13 6 <LOD 87.11 135.98  206.64 <LoD <LoD <LoD <LoD <LoD 27.33
DET-1 2.0-2.5 16-Oct-13 7 <LOD 84.98 138.12  196.25 <LOD <LoD <LoD <LoD <LoD 19.1
DET-1 2.5-3.0 16-Oct-13 8 <LOD 79.55 130 162.08 <LOD <LoD <LoD <LoD <Lob 16.4
DET-1 3.0-3.5 16-Oct-13 9 <LOD 78.77 115.64 133.36 <LoD <LoD <LoD <LoD <LoD 12.29
DET-1 3.0-3.5--DUP 16-Oct-13 10 <LoD 79.4 120.1 136.5 <LOD <LOD <LoD <LoD <LoD 15.38
DET-1 3.5-4.0 16-Oct-13 11 <LOD 70.88 118.58 132.39 <LOD <LOD <LoD <LoD <LoD 20.39
BLANK 16-Oct-13 12 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
FAR 0.0-0.5 8/19/2013 6 <LOD 85.4 172.24 155.7 <LOD <LOD <LoD <LoD <Lob 19.03
FAR 0.5-1.0 8/19/2013 5 <LOD 88.56 180.58 179.41 <LOD <LOD <LOD <LOD <LOD 16.5
FAR 1.0-1.5 8/19/2013 4 <LOD 90.23 190.54 154.3 <LOD <LOD <LoD <LoD <LoD 16.64
FAR 1.5-2.0 8/19/2013 3 <LoD 89.26 180.43  217.47 <LoD <LoD <LoD <LOD <LOD 14.31
GRE 0.0-2.0 COMP 19-Aug-13 18 <LoD 34.35 153.37 134.21 <LoD 41.45 <LOD <LOD <LOD 16.28
Standardization PASS  20-Sep-13 1
BLANK 20-Sep-13 2 N.R. <LOD <LOD <LOD <LOD <LOD N.R. N.R. <LOD <LoD
LAT 0.0-0.5 20-Sep-13 3 N.R. 79.9 170.78  239.59 <LOD <LoD N.R. N.R. <LoD 24.03
LAT 0.5-1.0 20-Sep-13 4 N.R. 82.99 160.49 227.64 <LOD <LoD N.R. N.R. <LoD 25.68
LAT 1.0-1.5 20-Sep-13 5 N.R. 84.75 160.18 238.72 <LOD <LOD N.R. N.R. <LOD 16.98
LAT 1.5-2.0 20-Sep-13 6 N.R. 87.38 170.91 205.12 <LOD <LOD N.R. N.R. <LOD 14.15
LAT 1.5-2.0 -- DUP 20-Sep-13 7 N.R. 84.32 146.5 216.78 <LOD <LoD N.R. N.R. <LoD 13.58
LAT 2.0-2.5 20-Sep-13 8 N.R. 85.99 194.39 205.02 <LOD <LOD N.R. N.R. <LOD 10.83
LAT 2.5-3.0 20-Sep-13 9 N.R. 110.15 151.71 201.51 <LOD 49.52 N.R. N.R. <LOD 18.26
LAT 3.0-3.5 20-Sep-13 10 N.R. 105.75 166.56  197.85 <LOD <LoD N.R. N.R. <LoD 17.88
LAT 3.5-4.0 20-Sep-13 11 N.R. 93.33 169.27  148.59 <LOD <LoD N.R. N.R. <LoD 14.66
LAT 3.5-4.0 -- DUP 20-Sep-13 12 N.R. 95.29 179.17 170.53 <LoD <LoD N.R. N.R. <LoD 13.27
BLANK 20-Sep-13 13 N.R. <LoD <LOD <LOD <LoD <LoD N.R. N.R. <LoD <LoD
BLANK 20-Sep-13 14 N.R. <LOD <LOD <LOD <LOD <LOD N.R. N.R. <LOD <LOD
OTT 0.0-2.0 COMP 19-Aug-13 20 <LOD 39.07 150.41 102.84 <LOD 50.96 <LoD <LOD <LOD 19.99
PEA 0.0-2.0 COMP 19-Aug-13 17 <LOD 107.6 124.32 214 <LoD <LoD <LoD <LOD <LOD 23.35




SAMPLE | Pass Fail | Date of

. Standard | Analyses Reading Ti Cr Mn Fe Co Ni Cu Zn As
Metal or Chemical Element = = >| Titanium Chromium Manganese Iron Cobalt Nickel Copper Zinc Arsenic

SEC 0.0-0.5 19-Aug-13 12 1438.04 <LOD 87.45  7755.38 <LoD <LOD <LOD 38.44 <LOD
SEC 0.5-1.0 19-Aug-13 13 1086.83 <LoD <LoD 8400.58  <LoD <LOD <LoD 38.63 <LOD
SEC 1.0-1.5 19-Aug-13 14 872.96 <LoD 89.21 6455.42 <LOD 54.57 <LOD 32.64 <LOD
SEC 1.5-2.0 19-Aug-13 15 1346.15 <LOD 115.44 7427.94 <LOD <LOD <LoD 23.24 <LoD
SEC 1.5-2.0 -- DUP 19-Aug-13 16 1230.03 <LOD 89.48 6356.86 <LOD <LOD <LoD 21.46 <LoD
SEC 2.0-2.5 19-Aug-13 7 1607.14 <LOD <LOD 7525.01 <LOD 47.72 <LOD 28.71 <LOD
SEC 2.5-3.0 19-Aug-13 8 668.24 <LOD <LOD 4303.54 <LOD <LOD <LOD 11.85 <LOD
SEC 2.5-3.0 -- DUP 19-Aug-13 9 <LOD <LOD <LOD 4612.39 <LOD <LOD <LOD 19.55 <LOD
SEC 3.0-3.5 19-Aug-13 10 1579.15 <LOD <LOD 6109.33 <LOD <LOD <LOD 18.34 <LoD
SEC 3.5-4.0 19-Aug-13 11 1037.18 <LOD <LOD 5645.16 <LoD <LOD <LOD 12.79 6.03
SID 0.0-0.5 19-Aug-13 35 3911.02 <LOD 502.79 25574.57 <LOD <LOD <LoD 110.8 10.89
SID 0.5-1.0 19-Aug-13 36 4034.05 <LOD 471.85 27295.76 177.04 <LOD <LoD 91.86 <LOD
SID 0.5-1.0 -- DUP  19-Aug-13 37 3641 161.84 479.69 29898 <LOD <LOD <LOD 91.99 <LoD
SID 1.0-1.5 19-Aug-13 38 3739.81 <LOD 516.48 31250.5 <LoD 64.32 29.9 75.77 8.91
SID 1.5-2.0 19-Aug-13 39 4156.36 <LoD 516.82 37003.46 <LOD <LOD 29.12 80.47 16.4
SWA 0.0-0.5 19-Aug-13 26 1354.17 <LOD 181.18 6328.51 <LoD <LOD 27.72 27.58 <LOD
SWA 0.5-1.0 19-Aug-13 27 1580.44 <LOD 168.26 7069.78 <LoD <LOD <LoD 20.86 <LoD
SWA 1.0-1.5 19-Aug-13 28 993.48 <LOD 107.46 6992.64 <LoD <LoD <LoD 23.18 <LoD
SWA 1.5-2.0 19-Aug-13 29 819.76 <LOD 149.15 10195.96 <LoD <LOD <LOD 25.71 <LOD
SWA 1.5-2.0 -- DUP 19-Aug-13 30 1164.19 <LOD 193.24 10129.18 <LOD <LOD <LOD 25.87 6.43
SWA 2.0-2.5 19-Aug-13 31 1027.38 <LOD 124.81 9774.98 <LOD <LOD <LOD 31.4 <LoD
SWA 2.5-3.0 19-Aug-13 32 1345.17 <LOD 115.67 11474.58 <Lob <LOD <LoD 21.74 <LOD
SWA 3.0-3.5 19-Aug-13 33 1615.88 <LoD 164.62 13275.86 <Lob <LOD <LOD 29.33 <LOD
SWA 3.5-4.0 19-Aug-13 34 1894.9 <LOD 296.61 19078.14 <LoD <LOD <LOD 40.3 7.35
WIL 0.0-0.5 19-Aug-13 21 967.04 <LOD 74.44 7354.25 <LOD <LOD <LOD 32.57 <LOD
WIL 0.5-1.0 19-Aug-13 22 773.39 <LOD 122.5  7190.26 <LoD <LoD <LoD 30.1 <LoD
WIL 0.5-1.0 -- DUP 19-Aug-13 23 1399.13 <LOD 101.25 7927.48 <LOD <LOD <LoD 26.61 <LoD
WIL 1.0-1.5 19-Aug-13 24 <LOD <LOD 113.6  6219.91 <LOD <LOD <LOD 22.86 <LOD
WIL 1.5-2.0 19-Aug-13 25 1532.9 <LOD 125.98 8675.39 <LOD <LOD <LOD 22.55 <LOD
WOO 0.0-0.5 19-Aug-13 40 2168.48 <LOD 128.97 12856.75 <LOD 43.84 <LOD 44.59 7.65
WOO 0.5-1.0 19-Aug-13 41 2114.61 <LOD 89.05 12875.84 <LOD <LOD <LOD 36.22 7.08
WOO 1.0-2.0 COMF 19-Aug-13 42 1941.12 <LoD 125.15 12812.31 <LOD <LOD <LOD 34.71 <LOD
WOO 2.0-3.0 COMF 19-Aug-13 43 1984.73 <LOD 153.41 16480.87 <LOD 44.23 <LOD 44.83 <LOD
WOO 2.0-3.0 COMF 19-Aug-13 44 1740.65 <LOD 156.04 15955.64 <LOD 42.99 <LOD 32.12 <LoD
WOO 3.0-4.0 COMF 19-Aug-13 45 2165.74 <LOD 296.12 17559.81 <LOD <LOD <LoD 34.98 <LoD
Standardizati PASS 19-Aug-13 1




SAMPLE | Pass Fail | Date of

ID | Standard | Analyses Reading | Se Rb Sr Zr Mo Ag cd Sn Hg Pb
Metal or Chemical Element = = >| Selenium Rubidium Strontium Zirconium Molybdenum Silver  Cadmium Tin Mercury  Lead
SEC 0.0-0.5 19-Aug-13 12 <Lob 33.78 129.7 101.76 <LoD <LoD <LOD <LOD <LOD 16.5
SEC 0.5-1.0 19-Aug-13 13 <LoD 31.84 142.49 104.01 <LoD 44.07 <LoD <LoD <LoD 15.05
SEC1.0-1.5 19-Aug-13 14 <LOD 34.37 151.17 83.99 <LOD 67.45 <LOD <LOD <LOD 12.08
SEC 1.5-2.0 19-Aug-13 15 <LOD 34.94 156.54  142.55 <LoD <LoD <LoD <LoD <LoD 8.13
SEC 1.5-2.0 - DUP 19-Aug-13 16 <LoD 36.58 154.88 93.23 <LOD <LoD <LOD <LOD <LOD <LoD
SEC 2.0-2.5 19-Aug-13 7 <LoD 36.45 164.83 107.13 <LOD 50.36 <LoD <LoD <LoD <LOD
SEC 2.5-3.0 19-Aug-13 8 <LOD 31.37 153 67.89 <LOD <LOD <LOD <LOD <LOD <LOD
SEC 2.5-3.0 -- DUP  19-Aug-13 9 <LOD 32.57 150.5 89.36 <LOD <LOD <LOD <LOD <LOD <LOD
SEC 3.0-3.5 19-Aug-13 10 <LOD 34.93 157.5 82.11 <LOD 47.1 <LoD <LOD <LOD 8.55
SEC 3.5-4.0 19-Aug-13 11 <LoD 33.04 155.42 75.15 <LOD 63.94 <LOD <LOD <LoD <LoD
SID 0.0-0.5 19-Aug-13 35 <LOD 94.67 144.2 238.3 <LOD <LOD <LOD <LOD <LOD 26.65
SID 0.5-1.0 19-Aug-13 36 <LoD 97.08 131.31  205.25 <LoD <LoD <LoD <LoD <LoD 24.32
SID 0.5-1.0 -- DUP  19-Aug-13 37 <LoD 98.26 137.49  217.56 <LoD <Lob <LOD <LOD <LoD 29.25
SID 1.0-1.5 19-Aug-13 38 <LOD 107.32  129.87 182.73 <LOD <LoD <LoD <LoD <LoD 20.22
SID 1.5-2.0 19-Aug-13 39 <LOD 112.94  138.27 192.95 <LOD <LOD <LoD <LOD <LOD 15.05
SWA 0.0-0.5 19-Aug-13 26 <LOD 34.82 141.5 117.14 <LOD 45.63 <LoD <LoD <LoD 9.58
SWA 0.5-1.0 19-Aug-13 27 <LOD 33.9 145.74  122.47 <LOD <LoD <LoD <LoD <LoD 14.15
SWA 1.0-1.5 19-Aug-13 28 <LoD 39.28 148.15 89.37 <LOD <LoD <LOD <LOD <LOD 9.35
SWA 1.5-2.0 19-Aug-13 29 <LOD 41.54 144.5 75.78 <LoD <LOD <LOD <LOD <LOD 9.31
SWA 1.5-2.0 -- DUP 19-Aug-13 30 <LOD 43.57 137.47 64.25 <LOD <LOD <LOD <LOD <LOD <LOD
SWA 2.0-2.5 19-Aug-13 31 <LoD 43.06 135.67 53.85 <LOD <LOD <LOD <LoD <LOD <LOD
SWA 2.5-3.0 19-Aug-13 32 <LoD 40.21 122.8 55.21 <LOD <LOD <LOD <LOD <LoD <LOD
SWA 3.0-3.5 19-Aug-13 33 <LoD 50.23 150.82  118.32 <LoD 45.07 <LOD <LOD <LoD 12.37
SWA 3.5-4.0 19-Aug-13 34 <LOD 66.28 161.06  192.02 <LOD <LOD <LOD <LOD <LOD 11.98
WIL 0.0-0.5 19-Aug-13 21 <LoD 28.24 118.8 57.01 <LOD <LoD <LOD <LoD <LoD 26.24
WIL 0.5-1.0 19-Aug-13 22 <LOD 29.14 136.45 95.09 <LOD <LOD <LOD 78.26 <LOD 9.3
WIL0.5-1.0 -- DUP 19-Aug-13 23 <LOD 29.26 135.82 79.52 <LOD <LOD <LOD <LOD <LOD 14.11
WIL 1.0-1.5 19-Aug-13 24 <LoD 37.66 130.68 54.22 <LOD <LoD <LOD <LOD <LOD 10.73
WIL 1.5-2.0 19-Aug-13 25 <LoD 30.61 135.35 61.32 <LoD <LoD <LOD <LOD <LOD <LOD
WO0O 0.0-0.5 19-Aug-13 40 <LOD 50.13 192.82  192.83 <LoD <LoD <LoD <LoD <LoD 26.09
WO0O0 0.5-1.0 19-Aug-13 41 <LoD 47.06 187.01  149.01 <LOD <LOD <LoD <LOD <LOD 18.94
WOO 1.0-2.0 COMF 19-Aug-13 42 <LOD 48.6 188.5 200.12 <LOD <LOD <LOD <LOD <LOD <LOD
WOO 2.0-3.0 COMF 19-Aug-13 43 <LOD 53.8 184.86  201.92 <LoD <LoD <LoD <LoD <LOD 12.56
WOO 2.0-3.0 COMF 19-Aug-13 44 <LOD 51.58 190.49  204.04 <LoD <LoD <LoD <LoD <LoD 11.77
WOO 3.0-4.0 COMF 19-Aug-13 45 <LOD 54.64 183.93 161.53 <LOD <LOD <LoD <LOoD <LOD 10.86
Standardizati PASS 19-Aug-13 1




ABBREVIATIONS:

COMP = composite of 0.5-foot increments within this depth range
DET = Detweiler Golf Course -- City of Toledo
DUP = duplicate sample within this depth range
FAR = Farnsworth -- Metropark

GRE = Greenwood -- City of Toledo

LAT = Lathrop Park -- Village of Berkey

<LOD = less than the XRF's Limit of Detection
OTT = Ottawa Golf Course -- City of Toledo

ppm = part per million

PEA = Pearson -- Metropark

N.R. = Not Reported

SEC = Secor -- Metropark

SID = Sidecut -- Metropark

SWA = Swan Creek Preserve -- Metropark

WIL = Wildwood Preserve -- Metropark

WOO = Woodsdale -- City of Toledo

XRF = X-Ray Fluorescence
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SIEVE AND HYDROMETER ANALYSIS :
ASTM D 422-63 (2007) eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2014-039-001 Sample No.: LAT-1
Lab iD: 2014-039-001-001 Soil Color.  BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles | gravel 1 sand | silt and clay fraction
USDA cobbles | gravel I sand | silt | clay
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Particle Diameter (mim)
USCS Summary
Sieve Sizes (mm) P tag
Greater Than #4 Gravel 0.75
#4 To #200 Sand 41,67
Finer Than #200 Silt & Clay 57.59
USCS Symbol CL, TESTED
USCS Classification SANDY LEAN CLAY

page 1of 4 DCM: CT-534 DATE: JMENT REVISION: 11
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080881 Depth (ft):  NA
Project No.: 2014-039-001 Sample No.: LAT-1
Lab I1D: 2014-039-001-001 Soil Color: BROWN
90 10
80
PERCENT CLAY
M PERCENT SILT
SILTY
40 / E‘LAY CLAY

ﬁIITYGU\Y LOAM /
cmnc»w e
SANDY CLAY LOAM
e e —-(\/ \ 2
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SILT LOAM

90
S1LT
100 90 80 70 80 20 10 0
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
{mm) (%) (%) (%)
Grave! 2.50 0.00
2 97.50 Sand 42 34 43.43
0.05 55.16 Silt 32.48 33.32
0.002 2267 Clay 22.67 23.26

USDA Classification: LOAM

page 2 of 4 DEN: GT-534 DATE: 3M8M3 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS

ASTM D 422-83 (2007)
Client: MICROEAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft):  NA
Project No.: 2014-039-001 Sample No.: LAT-1
Lab ID: 2014-039-001-001 Soil Color: BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 1452 Tare No. NA
Wt. of Tare & Wet Specimen (g) 611.50 Wit. of Tare & Wet Specimen (g) NA
Wit. of Tare & Dry Specimen (g) 562.52 Wt. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 145.13 Weight of Tare (g) NA
Weight of Water (g) 48,98 Weight of Water (g) NA
Weight of Dry Specimen (g} 417.39 Weight of Dry Specimen (g) NA
Moisture Content (%) 1.7 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 417.39
Dry Weight of -3/4" Sample (g} 177.03 Weight of - #200 material (g) 240.36
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 177.03
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retained Finer
(mm) (9) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
8" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 250 0.00 0.00 0.00 100.00 100.00
314" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.5 0.08 0.02 0.02 99.98 99.98
3/8" 9.50 0.05 0.01 0.03 99.97 99.97
#4 4.75 2.98 0.71 0.75 99.25 99.25
#10 2.00 7.34 1.76 2.50 97.50 97.50
#20 0.85 10.13 243 493 95.07 95.07
#40 0.425 20.61 4.94 9.87 90.13 90.13
#60 0.250 46.50 11.14 21.01 78.99 78.99
#140 0.106 68.31 16.37 37.38 62.62 62.62
#200 0.075 21.03 5.04 42 41 57.59 57.59
Pan - 240.36 57.59 100.00 - -
Tested By B Date 9/27113 Checked By KC Date 173114
page 3of4 DON: CT-S34 DATE: 31813 REVISION: 11
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft):  NA
Project No.: 2014-039-001 Sample No.: LAT-1
Lab ID: 2014-039-001-001 Soil Color:  BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured Correction | Corrected Factor
(min) {°c) (%) {(mm ) (%)
0 NA NA NA NA NA NA, NA NA
2 40.0 21.1 512 349 90.2 0.01327 0.0293 52.0
5 37.0 211 512 39 825 0.01327 0.0190 47.5
15 320 211 5.12 26.9 69.5 0.01327 0.0114 40.0
30 30.0 21.1 5.12 249 64.4 0.01327 0.0082 3741
60 28.0 20.8 5.21 228 58.9 0.01332 0.0058 339
250 22,5 20.9 518 17.3 44.8 0.01330 0.0030 25.8
1440 18.0 21.1 512 12.9 333 0.01327 0.0013 19.2
Soil Specimen Data Other Corrections
Tare No. 922
Weight of Tare & Dry Material (g) 143.09 a - Factor 0.99
Weight of Tare (g) 99.81
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 57.59
Weight of Dry Material (g) 38.28
Specific Gravity 27 Assumed
Note: Hydrometer test is performed on - # 200 sieve malerial.
Tested By TO Daie 1/28/14 Checked By KC Date  1/31114
page 4 of 4 DCN: CT-53A DATE: 3813 REVISION: 11
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SIEVE AND HYDROMETER ANALYSIS .
ASTM D 422-63 (2007) eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2014-039-001 Sample No.: SEC-1
Lab ID: 2014-039-001-002 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt | clay
12" ¢ 3" 3i4" 318" #4  #10 #20 #40 #140 #200
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Particle Diameter {mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 1.24
#4 To #200 Sand 89.20
Finer Than #200 Silt & Clay 9.56
D60 = 0.21
USCS Symbol SP-SM, TESTED (NON-PLASTIC FINES) D30 = 013 CcC = 0.99
USCS Classification POORLY GRADED SAND WITH SILT D10 = 0.0761 CU = 2.73
page 1 of4 DCN: CT-83A DATE: 3HEM13 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client; MICROBAC Boring No.: NA
Client Reference: OHIC EPA-DERR L13080981 Depth (ft): NA
Project No.: 2014-039-001 Sample No.: SECA1
Lab ID: 2014-039-001-002 Scil Color. BROWN
a0 . 10
80 £ 20
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100 90 80 70 80 50 40 30 20 10 0
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 1.64 0.00
2 98.36 Sand 89.06 90.54
0.05 9.31 Silt 453 4.60
0.002 4.78 Clay 478 4.86

USDA Classification: SAND

page 2 of 4 DCM: CT-53A DATE: JHEMI REVISION: 11
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS

ASTM D 422-63 (2007}
Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft).  NA
Project No.: 2014-039-001 Sample No.. SEC-1
Lab ID: 2014-039-001-002 Soil Color: BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 1414 Tare No. NA
Wi, of Tare & Wet Specimen (g) 668.50 Wit. of Tare & Wet Specimen (g) NA
Wt. of Tare & Dry Specimen (g) 613.21 Wit. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 145.35 Weight of Tare (g) NA
Weight of Water (g) 55.29 Weight of Water (g) NA
Weight of Dry Specimen (g) 467.86 Weight of Dry Specimen (g) NA
Moisture Content (%) 11.8 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 467.86
Dry Weight of -3/4" Sample (g) 42311 Weight of - #200 material (g) 4475
Wet Weight of +3/4" Sample (g) NA Weight of +#200 material (g) 423.11
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retained Finer
{mm) (@) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
g" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 0.00 0.00 0.00 100.00 100.00
38" 9.50 3.89 0.83 0.83 99.17 99.17
#4 475 1.89 0.40 1.24 98.76 98.76
#10 2.00 1.88 0.40 1.64 98.36 98.36
#20 0.85 2.10 0.45 2.09 97.91 97.91
#40 0.425 17.83 3.81 590 94.10 94.10
#50 0.250 108.36 23.16 29.06 70.94 70.94
#140 0.106 238.01 50.87 79.93 20.07 20.07
#200 0.075 49.15 10.51 90.44 9.56 9.56
Pan - 4475 9.56 100.00 - -
Tested By B Date 912713 Checked By KC Date 113114
page 3 of 4 DCM: CT-53A DATE: 311813 REVISION. 11
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eotechnics
HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-63 (2007)

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft)  NA
Project No.: 2014-039-001 Sample No.: SEC-1
Lab ID: 2014-039-001-002 Soil Color:.  BROWN
Elapsed R Temp. | Composite R N K Diameter N*
Time Measured Correction | Corrected Factor
{min) (°C) (%) {mm ) (%)
0 NA NA NA NA NA NA NA NA
2 1.5 211 5.12 6.4 95.0 0.01327 0.0356 9.1
5 10.5 211 512 54 80.1 0.01327 0.0227 77
15 10.0 211 512 4.9 727 0.01327 0.0131 7.0
30 9.5 21.1 512 4.4 65.2 0.01327 0.0093 6.2
60 9.5 20.8 521 43 63.8 0.01332 0.0066 6.1
250 8.5 20.9 5.18 3.3 49.4 0.01330 0.0032 4.7
1440 8.5 211 5.12 3.4 50.4 0.01327 0.0013 4.8
Soil Specimen Data Other Corrections
Tare No. 1321
Weight of Tare & Dry Material (g) 109.35 a - Factor 0.99
Weight of Tare (g) 97.7
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 9.56
Weight of Dry Material (g) 6.65
Specific Gravity 2.7 Assumed
Note: Hydrometer test is performed on - # 200 sieve material.
Tested By TO Date 1/28/14 Checked By KC Date  1/31/14
page 4 of 4 DCN: CT-53A DATE: 31843 REVISION: 11
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eotechnics

INTEGRITY IN TESTING
SIEVE ANALYSIS
ASTM D 422-63 (2007)

Client: MICROBAGC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2014-038-001 Sample No.: WIL-1
Lab ID: 2014-039-001-003 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
uscs gravel | sand | silt and clay
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USCS Symbol: SP, TESTED D60 = 0.28 cC = 0.38
USCS Classification: POORLY GRADED SAND D30 = 0.17 CuU = 2.44
(NON-PLASTIC FINES)
UNABLE TO RUN HYDROMETER D10 = 0.11
Tested By TB Date 9/27/13 Checked By KC Date 1/31114
page 1 of 2 DCN: CT-S3C DATE 3120113 REVISION: 3
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WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)

eotechnics

INTEGRITY IM TESTING

Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2014-039-001 Sample No.; WIL-1
Lab ID: 2014-039-001-003 Soil Color: BROWN
Moisture Content of Passing 3/4" Sample Water Content of Retained 3/4" Sample
Tare No. 1431 Tare No. NA
Wit. of Tare & Wet Sample (g) 720.50 Weight of Tare & Wet Sample (g) NA
Wt. of Tare & Dry Sample {g) 695.17 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 144.41 Weight of Tare (g) NA
Weight of Water (g) 25.33 Weight of Water (g) NA
Weight of Dry Sample (g) 550.76 Weight of Dry Sample {g) NA
Moisture Content (%) 4.6 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Sample (g) 550.76
Dry Weight of - 3/4" Sample {(g) 524.8 Weight of - #200 Sample (g) 25.96
Wet Weight of +3/4" Sample (g) NA Weight of + #200 Sample (g) 524.80
Dry Weight of + 3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent Accumulated Percent  Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
(mm) (a) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
34" 18.0 0.00 0.00 0.00 100.00 100.00
12" 12.50 0.00 0.00 0.00 100.00 100.00
318" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.60 0.11 0.1 99.89 99.89
#20 0.850 1.34 0.24 0.35 99.65 99.65
#40 0.425 25.26 4.59 4.94 95.06 95.06
#B0 0.250 243.39 44.19 49.13 50.87 50.87
#140 0.106 246.93 4483 93.96 6.04 6.04
#200 0.075 7.28 1.32 95.28 4.71 4.7
Pan - 25.96 4.71 100.00 - -
Tested By TB Date 9/27113 Checked By KC Date 13114
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SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 (2007) eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.:  NA
Client Reference: OHIOQ EPA-DERR L13080981 Depth (ft):  NA
Project No.: 2014-039-001 Sample No.: SWA-1
Lab 1D: 2014-039-001-004 Soil Color:  BROWN
SIEVE ANALYSIS HYDROMETER
USCS cobbles _gravel | sand | silt and clay fraction
USDA cobbles gravel ] sand I silt | clay
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm} Percentage
Greater Than #4 Gravel 0.00
#4 To #200 Sand 89.70
Finer Than #200 Siff & Clay 10.30
D60 = 0.19
USCS Symbol SP-SM, TESTED (NON-PLASTIC FINES) D30 = 0413 CC = 1.27
USCS Classification POORLY GRADED SAND WITH SILT D10 = 0.0670 CuU = 2.89
page 1 of 4 DCM: CT-S3A DATE: 31813 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft):  NA
Project No.: 2014-039-001 Sample No.: SWA-1
Lab ID: 2014-039-001-004 Soil Color:  BROWN

PERCENT CLAY
PERCENT SILT
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PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 0.04 0.00
2 99.96 Sand 90.73 90.77
0.05 9.23 Sitt 4.03 4.03
0.002 520 Clay 5.20 521

USDA Classification: SAND

page 2 of 4 DCM: CT-53A DATE: 3MEM3 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft)  NA
Project No.: 2014-039-001 Sample No.: SWA-1
Lab ID: 2014-039-001-004 Scil Color:  BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 1451 Tare No. NA
Wit. of Tare & Wet Specimen (g) 615.10 Wit. of Tare & Wet Specimen {g) NA/
Wt. of Tare & Dry Specimen (g) 582,97 Wit. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 144.80 Weight of Tare (g) NA
Weight of Water (g) 2213 Weight of Water (g) NA
Weight of Dry Specimen (g) 44817 Weight of Dry Specimen (g) NA
Moisture Content (%) 4.9 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 44817
Dry Weight of -3/4" Sample (g) 402,02 Weight of - #200 material (g) 46.15
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 402.02
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample () NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retfained | Percent Finer Percent
Retained Finer
(mm) @ (%) %) %) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
23 475 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.19 0.04 0.04 99.96 99.96
#20 0.85 0.37 0.08 0.12 99.88 99.88
#40 0.425 6.10 1.36 1.49 98.51 98.51
#60 0.250 89.52 19.97 2146 78.54 78.54
#140 0.106 279.61 62.39 83.85 16.15 16.15
#200 0.075 26.23 5.85 89.70 10.30 10.30
Pan - 46.15 10.30 100.00 - N
Tested By B Date 92713 Checked By KC Date 1431114
page 3of 4 DCM:CT-534 DATE: 318113 REVISION. 11

544 Braddock Avenue + East Pittsburgh, PA 15112 « 412-823-7600 * FAX 412-823-8999 + www.geotechnics.net




Client:

HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

eotechnics

INTEGRITY IN TESTING

MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2014-038-001 Sample No.: SWA-1
Lab ID: 2014-039-001-004 Soil Color: BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured Caorrection | Corrected Factor
{min) {°C) (%) (mm) (%}
0 NA NA NA NA NA NA NA NA
2 10.5 211 512 54 81.1 0.01327 0.0358 8.4
5 10.5 211 512 54 81.1 0.01327 0.0227 84
15 10.0 21.1 512 49 7386 0.01327 0.0131 7.6
30 10.0 21.1 5.12 49 736 0.01327 0.0093 7.6
60 10.0 20.8 5.21 4.8 721 0.01332 0.0066 7.4
250 8.5 20.9 5.18 3.3 50.0 0.01330 0.0032 52
1440 8.6 211 512 34 51.0 0.01327 0.0013 5.2
Soil Specimen Data Other Corrections
Tare No. 929
Weight of Tare & Dry Material (g) 112.91 a - Factor 0.99
Weight of Tare (g) 101.34
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 10.30
Weight of Dry Material (g) 6.57
Specific Gravity 2.7 Assumed
Note: Hydrometer test is performed on - # 200 sieve material.
Tested By TO Date 112814 Checked By KC Date  1/31/14
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SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 (2007) eotechnics

INTEGRITY IMN TESTING

Client: MICROBAC Boring No.:  NA
Client Reference; OHIO EPA-DERR L13080981 Depth (ft):  NA
Project No.: 2014-039-001 Sample No.: OTT-1
Lab 1D: 2014-039-001-005 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel | sand | silt and clay fraction i
UspA cobbles gravel | sand | silt [ ciay
12" g" 3" 3/4" 318" #4 #0  #20 #40 #140 #200
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1000 100 10 1 0.1 0.01 0.001
Particle Diameter {(mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.01
#4 To #200 Sand 84,11
Finer Than #200 Silt & Clay 15.88
USCS Symbol SM, TESTED (NON-PLASTIC FINES)
USCS Classification SILTY SAND
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eotechnics

INTEGRITY IMN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth {ft)  NA
Project No.: 2014-039-001 Sample No.: OTT-1
Lab 1D: 2014-039-001-005 Soil Color:  BROWN
80 10
80 20

PERCENT CLAY
PERCENT SILT
50
4
4 oy SWTY
40 /<CW CLaY 60
v X\ \/\ /\ uILTYLLAI' LOAM
30 / , CLAY LOAM 70

wmglmmm / /\
o [T \(/W 7" \/ VAN
1 O /'M s@y&”“f ] SILT LOAM gu
/A / \/\/\“

100 90 80 70 60 50 0
S PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 0.1 0.00
2 99.89 Sand 85.04 85.13
0.05 14.85 Sift 7.65 7.66
0.002 7.20 Clay 7.20 7.21
USDA Classification: LOAMY SAND

page 2 of 4 DCN: CT-S3A DATE: 3(18/13 REVISION: 11
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WASH SIEVE ANALYSIS

eotechnics

INTEGRITY IN TESTING

ASTM D 422-63 (2007)
Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (fty:  NA
Project No.: 2014-039-001 Sample No.. OTT-1
Lab ID: 2014-039-001-005 Soil Color.  BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 1443 Tare No. NA
Wt. of Tare & Wet Specimen {g) 580.00 Wt. of Tare & Wet Specimen (g) NA
Wt. of Tare & Dry Specimen (g) 563.58 Wit. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 145.09 Weight of Tare (g) NA
Weight of Water (g) 16.42 Weight of Water (g) NA
Weight of Dry Specimen (g) 418.49 Weight of Dry Specimen (g) NA
Moisture Content (%) 3.9 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 418.49
Dry Weight of -3/4" Sample (g) 352.05 Weight of - #200 material {g) 66.44
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material {g) 352.05
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g} NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retained Finer
(mm) (9) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
8" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
34" 19.0 0.00 0.00 0.00 100.00 100.00
142" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.04 0.01 0.01 99.99 99.99
#10 2.00 0.42 0.10 0.1 99.89 99.89
#20 0.85 0.90 0.22 0.32 99.68 99.68
#40 0.425 11.94 2.85 3.18 96.82 96.82
#60 0.250 84.68 20.23 23.41 76.59 76.59
#140 0.108 205.08 49.00 72.42 27.58 27.58
#200 0.075 48.99 11.71 84.12 15.88 15.88
Pan - 66.44 15.88 100.00 - -
Tested By B Date 9127113 Checked By KC Date 1131114
page 3of4 DOCN: CT-S34 DATE: U183 REVISION: 11

544 Braddock Avenue « East Pitisburgh, PA 15112 = 412-823-7600 « FAX 412-823-8999 « www.geotechnics.net




eotechnics
HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-63 (2007)

Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2014-038-001 Sample No.: OTT-1
Lab ID: 2014-039-001-005 Sail Color:  BROWN
Elapsed R Temp. | Composite R N K Diameter N’
Time Measured Correction | Corrected Factor
(min} (°c) (%) (mm ) (%)
0 NA NA NA NA NA NA NA NA
2 12.5 211 5.12 7.4 88.1 0.01327 0.0354 14.0
5 11.0 211 512 58 70.2 0.01327 0.0226 1141
15 10.5 211 5.12 5.4 64.2 0.01327 0.0131 10.2
30 10.5 21.1 5.12 5.4 64.2 0.01327 0.0092 10.2
60 10.5 20.8 5.21 53 63.1 0.01332 0.0066 10.0
250 9.5 20.9 5.18 4.3 51.5 0.01330 0.0032 8.2
1440 8.5 211 5.12 34 40.3 0.01327 0.0013 6.4
Soil Specimen Data Other Corrections
Tare No. 2324
Weight of Tare & Dry Material (g) 111.92 a - Factor 0.99
Weight of Tare (g) 98.62
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 15.88
Weight of Dry Material (g) 8.3
Specific Gravity 2.7 Assumed
Nofte: Hydrometer fest is performed on - # 200 sieve material.
Tested By TO Date 1/28/14 Checked By KC Date  1/31/14
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SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 (2007) eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth {ft):  NA
Project No.: 2014-038-001 Sample No.: GRE-1
Lab ID: 2014-039-001-006 Soil Color:  BROWN
SIEVE ANALYSIS HYDROMETER
uUscs cobbles gravel sand | silt and clay fraction
USDA cobbles gravel | sand | silt | clay
12" " 3" 3/4" 38" #4  #0 #20 #40 #140 #200
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Particle Diameter (mm)

USCS Summary

Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.23

#4 To #200 Sand 86.75
Finer Than #200 Sitf & Clay 13.02
USCS Symbol SM, TESTED (NON-PLASTIC FINES)

USCS Classification SILTY SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.. NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft):  NA
Project No.: 2014-039-001 Sample No.: GRE-1
Lab ID: 2014-039-001-006 Soil Color.  BROWN
Q0 ‘A 10
80 a 20

PERCENT CLAY 7
Ma {//V\ PERCENT SILT
60 40

SANDY E‘LAY LOAM

XL N/

/ L{rAn
10 W"“‘ \/\/>‘

100 a0 80 70 80 50 40 30 20 10 0
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm} (%) (%) (%)
Gravel 045 0.00
2 99.55 Sand £86.86 87.25
0.06 12.70 Sitt 7.77 7.80
0.002 4.93 Clay 4.93 4.95
USDA Classification: LOAMY SAND

page 2 of 4 DCM: CT-53A DATE: 31813 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICRCBAC Boring No.:  NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft).  NA
Project No.: 2014-039-001 Sample No.: GRE-1
Lab ID: 2014-039-001-006 Soil Color: BROWN
Moisture Content of Passing  3/4" Material Water Content of Retained 3/4" Material
Tare No. 1429 Tare No. NA
Wit. of Tare & Wet Specimen (g) 633.00 W, of Tare & Wet Specimen (g) NA
Wi. of Tare & Dry Specimen (g) 595.31 Wt. of Tare & Dry Specimen (g} NA
Weight of Tare (g) 144,86 Weight of Tare (g) NA
Weight of Water (g) 37.69 Weight of Water (g) NA
Weight of Dry Specimen (g) 450.45 Weight of Dry Specimen (g) NA
Moisture Content (%) 8.4 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen {g) 450.45
Dry Weight of -3/4" Sample (g) 391.81 Weight of - #200 material (g) 58.64
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 391.81
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
(mm) @ (%) (%) (%) %)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
12" 125 0.00 0.00 0.00 100.00 100.00
38" 9.50 0.00 0.00 0.00 100.00 100.00
4 475 1.05 0.23 0.23 89.77 98.77
#10 2.00 0.87 0.22 045 99.55 99.55
#20 0.85 3.98 0.88 1.33 98.67 98.67
#40 0.425 47.65 10.58 11.91 88.09 88.09
#560 0.250 169.58 37.65 49.56 50.44 50.44
#140 0.108 1561.26 33.58 83.14 16.86 16.86
#200 0.075 17.32 3.85 86.98 13.02 13.02
Pan - 58.64 13.02 100.00 - -
Tested By B Date 9127113 Checked By KC Date 113114
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eotechnics

HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.. NA
Client Reference: CHIO EPA-DERR L13080981 Depth (ft)  NA
Project No.: 2014-039-001 Sample No.: GRE-1
Lab ID: 2014-039-001-006 Soil Color: BROWN
Elapsed R Temp. | Composite R N K Diameter N'
Time Measured Correction | Corrected Factor
(min) cc) (%) {mm) (%)
0 NA NA NA NA NA NA NA NA
2 14.0 211 5.12 8.9 95.4 0.01327 0.0351 12.4
5 13.0 21.1 5.12 7.9 84.6 0.01327 0.0223 11.0
15 115 211 5.12 6.4 68.5 0.01327 0.0130 8.9
30 11.0 211 512 5.9 63.2 0.01327 0.0092 8.2
62 11.0 20.8 521 5.8 62.1 0.01332 0.0064 8.1
250 9.5 209 518 43 46.4 0.01330 0.0032 6.0
1440 8.0 211 5.12 29 30.9 0.01327 0.0014 4.0
Soil Specimen Data Other Corrections
Tare No. 656
Weight of Tare & Dry Material (g) 100.89 a - Factor 0.99
Weight of Tare (g) 95.67
Weight of Deflocculant (g) 50 Percent Finer than # 200 13.02
Weight of Dry Material (g) 9.22
Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 1/28M14 Checked By KC Date  1/31/14
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eotechnics

INTEGRITY [M TESTING

SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: LAT-1
Lab ID: 2013-397-002-001 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
USCs gravel | sand ] silt and clay
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Particle Diameter (mm)
USCS Symbol: CL, TESTED
USCS Classification: SANDY LEAN CLAY
TestedBy 7B Date 927113 Checked By KC Date 9/30/13
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.. 2013-397-002 Sample No.: LAT-1
Lab ID: 2013-397-002-001 Soil Color: BROWN
Moisture Content of Passing 3/4" Sample Water Content of Retained 3/4" Sample
Tare No. 1452 Tare No. NA
Wt. of Tare & Wet Sample (g) 611.50 Weight of Tare & Wet Sample (g) NA
Wt. of Tare & Dry Sampie (g) 562.52 Weight of Tare & Dry Sample (q) NA
Weight of Tare (g) 14513 Weight of Tare {g) NA
Weight of Water (g) 48.98 Weight of Water (g) NA
Weight of Dry Sample (g) 417.39 Weight of Dry Sample (g) NA
Moisture Content (%) 11.7 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Sample (g) 417.38
Dry Weight of - 3/4" Sample (g) 177.0 Weight of - #200 Sample (g) 240.36
Wet Weight of +3/4" Sample (q) NA Weight of + #200 Sample (g) 177.03
Dry Weight of + 3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent Accumulated Percent  Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
(mom) (9) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
8" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 37.5 0.00 0.00 0.00 100.00 100.00
™ 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 18.0 0.00 0.00 0.00 100.00 100.00
12" 12.50 0.08 0.02 0.02 99.98 99.98
3/8" 9.50 0.05 0.01 0.03 99.97 99.97
#4 4.75 2.98 0.71 0.756 99.25 99.25
#10 2.00 7.34 1.76 2.50 97.50 97.50
#20 0.850 10.13 243 4.93 95.07 95.07
#40 0.425 20.61 4.94 9.87 90.13 90.13
#60 0.250 46.50 11.14 21.01 78.99 78.99
#140 0.106 68.31 16.37 37.38 62.62 62.62
#200 0.075 21.03 5.04 42.41 57.59 57.59
Pan - 240.36 57.59 100.00 - -
TestedBy TB Date  9/27/13 Checked By KC Date 9/30/13
page 2 of 2 DCH: CT-S3C DATE 32013 REVISION; 3
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 f AASHTO T88-10
Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA,
Project No.: 2013-397-002 Sample No.: LAT-1
Lab ID: 2013-397-002-001 Soil Description: BROWN LEAN CLAY

Note: The USCS symbol used with this test refers only to the minus No. 40 { Minus Mo. 40 sieve malerial, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description.

Liquid Limit Test 1 2 3
M
Tare Number 432 461 43 u
Wi, of Tare & Wet Sample (g) 44.37 38.25 40.12 L
Wt. of Tare & Dry Sample (g) 38.36 32.04 3455 T
Wi. of Tare (g} 23.05 15.05 18.02 |
Wit. of Water (g) 6.0 6.2 56 P
Wit. of Dry Sample (g) 15.3 17.0 155 (8]
1
Moisture Content (%) 39.3 36.6 35.9 N
Number of Blows 15 24 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 473 151 Liquid Limit (%) 37
Wt of Tare & Wet Sample (g) 28.38 25.40
Wit. of Tare & Dry Sample (g) 27.30 24 .41 Plastic Limit (%) 19
Wt. of Tare (g) 21.52 19.18
Wt. of Water (g) 1.1 1.0 Plasticity Index (%) 18
Wt. of Dry Sample (g) 5.8 5.2
USCS Symbol CL
Moisture Content {%) 18.7 18.9 -0.2
Note: The acceplable range of the two Moisture contents is £+ 2.6
Flow Curve Plasticity Chart
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Tested By BK Date 9/30/13 Checked By KC Date  10/1113
page 1of 1 DCN: CT-84B DATE: 3118113 REVISION: 4
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eotechnics

INTEGRITY IN TESTING

SIEVE ANALYSIS
ASTM D 422-63 (2007)

Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: SEC-1
Lab ID: 2013-397-002-002 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
Uscs gravel | sand i silt and clay
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Particle Diameter (mm)
USCS Symbol: SP-SM, TESTED D60 = 0.21 cc = 0.99
USCS Classification: POORLY GRADED SAND WITH SILT D30 = 0.13 Cu = 2,73
(NON-PLASTIC FINES)
D10 = 0.08
Tested By TB Date 927113 Checked By KC Date 9/30/13
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: SEC-1
Lab ID: 2013-397-002-002 Soil Color: BROWN
Moisture Content of Passing 3/4" Sample Water Content of Retained 3/4" Sample
Tare No. 1414 Tare No. NA
Wht. of Tare & Wet Sample (g) 668.50 Weight of Tare & Wet Sample (g) NA
Wt. of Tare & Dry Sample (g) 613.21 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 145.35 Weight of Tare (g) NA
Weight of Water (g) 55.29 Weight of Water (g) NA
Weight of Dry Sample (g) 467.86 Weight of Dry Sample (g) NA
Moisture Content (%) 11.8 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Sample (g) 467.86
Dry Weight of - 3/4" Sample (g) 423.1 Weight of - #200 Sample (g) 4475
Wet Weight of +3/4" Sample (g) NA Weight of + #200 Sample (g) 423.11
Dry Weight of + 3/4" Sample (qg) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
(mm) (9) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
a" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
142" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.50 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 3.89 0.83 0.83 99.17 99.17
#4 4.75 1.89 0.40 1.24 98.76 98.76
#10 2.00 1.88 0.40 1.64 98.36 98.36
#20 0.850 2.10 045 2.09 97.91 97.91
#40 0.425 17.83 3.81 5.90 94.10 94.10
#60 0.250 108.36 23.16 29.08 70.94 70.94
#140 0.108 238.01 50.87 79.93 20.07 20.07
#200 0.075 49.15 10.51 90.44 9.56 9.56
Pan - 44.75 9.56 100.00 - -
Tested By TB Date 912713 Checked By KC Date 9/30/13
page 2 of 2 DCM: CT-S3C DATE 2720113 REVISION; 3
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eotechnics

INTEGRITY IN TESTING

SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: WIL-1
Lab 1D: 2013-397-002-003 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
uUscs gravel | sand | silt and clay
12" & 3" 314" 318" #4 #0  #20 #40 #140 #200
100 < oo Ot
>
T ‘ T W
90 i \
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70 ]
g
= 60 -
=
2
> ]
@ 50
E 1 I
'S
5 40 .
o ]
& \
10 \l i
o | | | ‘f L i |
1000 100 10 1 0.1 0.01 0.001
Particle Diameter {(mm)
USCS Symbol: SP, TESTED D60 = 0.28 cC = 0.88
USCS Classification: POORLY GRADED SAND D30 = 0.17 Cu = 244
{NON-PLASTIC FINES)
D10 = 0.1
Tested By TB Date 927113 Checked By KC Date 9/30/13
page 1of 2 DCHN: GT-S3C DATE 320113 REVISION: 3
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WASH SIEVE ANALYSIS
ASTM D 422-83 (2007)

Client:

eotechnics

INTEGRITY IN TESTING

MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: WIL-1
Lab ID: 2013-397-002-003 Sail Color: BROWN
Moisture Content of Passing 3/4" Sample Water Content of Retained 3/4" Sample
Tare No. 1431 Tare No. NA
Wt. of Tare & Wet Sample (g) 720.50 Weight of Tare & Wet Sample (g) NA
Wt. of Tare & Dry Sample (g) 695.17 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 144.41 Weight of Tare (g) NA
Weight of Water (g) 25.33 Weight of Water (g) NA
Weight of Dry Sample (g) 550.76 Weight of Dry Sample (g) NA
Moisture Content (%) 4.6 Moisture Content (%) NA
Wet Weight of -3/4" Sample (@) NA Weight of the Dry Sample (g) 550.76
Dry Weight of - 3/4" Sample (g) 5248 Weight of - #200 Sample (g) 25.96
Wet Weight of +3/4" Sample (g) NA Weight of + #200 Sample (g) 524.80
Dry Weight of + 3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent Accumulated Percent  Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
{mm) (@) (%) (%) (%) (%o}
12" 300 0.00 0.00 0.00 100.00 100.00
&" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
34" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.50 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
4 475 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.60 0.11 0.1 99.89 99.89
#20 0.850 1.34 0.24 0.35 99.65 99.65
#40 0.425 2526 4.59 494 95.06 95.06
#80 0.250 243.39 4418 49.13 50.87 50.87
#140 0.108 246.93 44.83 93.96 6.04 6.04
#200 0.075 7.28 1.32 95.28 4.71 4.71
Pan - 25.95 4.71 100.00 - -
TestedBy TB Date 92713 Checked By KC Date 9/30/13
page 2of 2
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eotechnics

INTEGRITY M TESTING
SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: SWA-1
Lab ID: 2013-397-002-004 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
USCS gravel | sand silt and clay
12" " 3 34" 38" #4 #H0 #20 #40 #140 #200

100 S I-T-a--o-o—ojT--, - \ | T ‘ ‘
%0 .

80

| 1 -
: | \
| Tl

Al \
30 \
. \

Percent Finer By Weight {%)
g

10 N
. | Ll | |
1000 100 10 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Symbol: SP-SM, TESTED D60 = 0.19 cC = 1.20
USCS Ciassification: POORLY GRADED SAND WITH SILT D30 = 0.13 cu = 2.75
(NON-PLASTIC FINES)
D10 = 0.07
Tested By B Date 9127113 Checked By KC Date 9/30/13

page 1of 2 DCN: CT-53C DATE 320113 REVISION: 3
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eotechnics

IMTEGRITY IN TESTING
WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)

Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): MNA
Project No.: 2013-397-002 Sample No.: SWA-1
Lab 1D: 2013-397-002-004 Soil Color: BROWN
Moisture Content of Passing 3/4" Sample Water Content of Retained 3/4" Sample
Tare No. 1451 Tare No. NA
Wi of Tare & Wet Sample (g) 615.10 Weight of Tare & Wet Sample (g) NA
Wit. of Tare & Dry Sampie (g) 592 97 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 144.80 Weight of Tare (g) NA
Weight of Water (g) 22.13 Weight of Water (g) NA
Weight of Dry Sample (g) 448.17 Weight of Dry Sample {g) NA
Moisture Content (%) 4.9 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Sample (g) 44817
Dry Weight of - 3/4" Sample (g) 402.0 Weight of - #200 Sample (qg) 46.15
Wet Weight of +3/4" Sample (g) NA Weight of +#200 Sample (g) 402.02
Dry Weight of + 3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
{mm) (@) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
g" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11" 3756 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
112" 12.50 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.19 0.04 0.04 99.96 99.96
#20 0.850 0.37 0.08 0.12 99.88 99.88
#40 0.425 6.10 1.36 1.48 98.51 93.51
#60 0.250 89.52 19.97 21.46 78.54 78.54
#140 0.106 279.61 62.39 83.85 16.15 16.15
#200 0.075 26.23 5.85 89.70 10.30 10.30
Pan - 46.15 10.30 100.00 - -
Tested By T8 Date 9/2713 Checked By KC Date 9/30/13
page 2 of 2 DCH: CT-53C DATE 32013 REVISION: 3
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eotechnics

INTEGRITY IM TESTING
SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.: NA
Client Reference; OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: OTT1
Lab ID: 2013-397-002-005 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
Uscs gravel sand | silt and clay
12" s 3" 34" 318" #4  #10  #20 #40 #140 #200
100 ] ‘ I Q——0—|"0—T'9-'0-7—0T'|' > .“J""Li T T
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70 \\
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:5: 40 l l
s \ \
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ag L | \ll ‘ ‘
‘L I [ |.
10 i | } . ‘;
0 | l | ) | \ \ ‘ il Lil ‘
1000 100 10 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Symbol: SM, TESTED
USCS Classification: SILTY SAND
(NON-PLASTIC FINES)
Tested By TB Date 927113 Checked By KC Date 10/1/13
page 1or 2 DCN: CT-53C DATE 220013 REVISION: 3
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-83 (2007)

Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-387-002 Sample No.: OoTT-1
Lab ID: 2013-397-002-005 Soil Color: BROWN
Moisture Content of Passing 3/4" Sample Water Content of Retained 3/4" Sample
Tare No. 1443 Tare No. NA
Wt. of Tare & Wet Sample (g) 580.00 Weight of Tare & Wet Sample (g) NA
Wh. of Tare & Dry Sample (g) 563.58 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 145.09 Weight of Tare (g) NA
Weight of Water (g} 16.42 Weight of Water (g) NA
Weight of Dry Sample (g) 418.49 Weight of Dry Sample {Q) NA
Moisture Content (%) 3.9 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Sample (g) 418.49
Dry Weight of - 3/4" Sample (g} 352.1 Weight of -#200 Sample (g) 66.44
Wet Weight of +3/4" Sample (g) NA Weight of + #200 Sample (g) 352.05
Dry Weight of + 3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size GCpening Retained Retained Percent Finer Percent
Retained Finer
(mm) (9} (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
8" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/14" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.50 0.00 0.00 0.00 100.00 100.00
318" 9.50 0.00 0.00 0.00 100.00 100.00
#4 475 0.04 0.01 0.01 99.99 99.99
#10 2.00 0.42 0.10 0.11 99.89 99.89
#20 0.850 0.80 0.22 0.32 99.68 99.68
#40 0.425 11.94 2.85 3.18 96.82 96.82
#60 0.250 84.68 20.23 23.41 76.59 76.59
#140 0.106 205.08 49.00 72.42 27.58 27.58
#200 0.075 48.99 11.71 84.12 15.88 15.88
Pan - 66.44 15.88 100.00 - -
Tested By B Date 927113 Checked By KC Date 10/1/13
page 2of 2 DOM: GT-53C DATE 32013 REVISION: 3
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INTEGRITY IN TESTING
SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC Boring No.: NA
Client Reference: OHIO EPA-DERR L13080981 Depth (ft): NA
Project No.: 2013-397-002 Sample No.: GRE-1
Lab ID: 2013-397-002-006 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
uscs gravel | sand silt and clay

2" & 3 314" 318" #4 #10 #20 #40

100 T %T-TWT% =

90

#140 #200
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Percent Finer By Weight (%)

B A A
AR RN A

1000 100 10 1 0.1 0.01 0.001
Particle Diameter {mm)

USCS Symbol: SM, TESTED

USCS Classification: SILTY SAND
(NON-PLASTIC FINES)

Tested By TB Date 9/27/13 Checked By KC

DEN: ©T-53C DATE 212003 REVISION: 3

Date 10/1/13
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)

OHIO EPA-DERR L13080981

Client: MICROBAC
Client Reference;

Project No.: 2013-397-002
Lab ID:

2013-397-002-008

Boring No.:
Depth (ft):
Sample No.:
Soil Color:

eotechnics

INTEGRITY IN TESTING

NA

NA
GRE-1
BROWN

Moisture Content of Passing 3/4" Sample

Water Content of Retained 3/4" Sampie

Tare No. 1429 Tare No. NA
Wt. of Tare & Wet Sample (g) 633.00 Weight of Tare & Wet Sample (g) NA
Wt. of Tare & Dry Sample (q) 595.31 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 144.86 Weight of Tare (g) NA
Weight of Water (g) 37.69 Weight of Water (g) NA
Weight of Dry Sample (g) 45045 Weight of Dry Sample (g) NA
Moisture Content (%) 8.4 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Sample {g) 450.45
Dry Weight of - 3/4" Sample (g) 391.8 Weight of -#200 Sample (g) 58.64
Wet Weight of +3/4" Sample (g) NA Weight of +#200 Sample (g) 391.81
Dry Weight of + 3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Sail Percent Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
Retained Finer
(mm} (a) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
8" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
314" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.50 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 475 1.05 0.23 0.23 99.77 99.77
#10 2.00 0.97 0.22 0.45 99.55 99.55
#20 0.850 3.98 0.88 1.33 98.67 98.67
#40 0.425 47.65 10.58 11.91 88.09 88.09
#50 0.250 169.58 37.65 49.568 50.44 50.44
#140 0.106 151.26 33.58 83.14 16.86 16.86
#200 0.075 17.32 3.85 86.98 13.02 13.02
Pan - 58.64 13.02 100.00 - -
Tested By TB Date Checked By KC Date 10/1/13
page 2 of 2 DCN: CT-S3C DATE 312013 REVISION: 3
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USDA CLASSIFICATION CHART

Client: MICROBAC Baring No.:

Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft):

Project No.: 2013-454-001 Sample No.:

Lab ID: 2013-454-001-001 Soil Color:
PERCENT CLAY

eotechnics

INTEGRITY IN TESTING

SOIL

NA

PEA-1

DARK BROWN

PERCENT SILT

.
SANDY
40 " CLAY )<

0 AV
SANDY CLAY LOAM
20

SANDY LOAM

: \ SILT
\\ / N
100 90 80 70 80 50 40 20 10 0
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Ciassificat.
(mm) (%) (%) (%)
Gravel 0.07 0.00
2 99.93 Sand 378 3.78
0.05 96.15 Silt 51.79 51.83
0.002 44.36 Clay 44 .36 44.39
USDA Ciassification: SILTY CLAY

page 2 of 4
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-83 (2007)/AASHTO T88-00

Client: MICROBAC Boring No.:  SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft):  NA
Project No.: 2013-454-001 Sample No.: PEA-1
Lab ID: 2013-454-001-001 Soil Color:  DARK BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 702 Tare No. NA
Wt of Tare & Wet Specimen (g) 53057 Wt. of Tare & Wet Specimen (g) NA
Wt. of Tare & Dry Specimen (g) 44865 Wt. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 95.32 Weight of Tare (g) NA
Weight of Water (g) 81.92 Weight of Water (g) NA
Weight of Dry Specimen (g) 353.33 Weight of Dry Specimen (g) NA
Moisture Content (%) 23.2 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 353.33
Dry Weight of -3/4" Sample (g) 6.22 Weight of - #200 material (g) 347.11
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 6.22
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
{mm) @ %) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
g 50 0.00 000 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
i 250 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 475 0.00 0.00 0.00 100.00 100.00
#10 2.00 025 0.07 0.07 99.93 99.93
#20 0.85 0.53 0.15 0.22 99.78 99.78
#40 0425 059 0.17 0.39 99 61 99.61
#60 0.250 072 0.20 0.59 99.41 99.41
#140 0.106 2.51 0.71 1.30 98.70 98.70
#200 0.075 1.62 0.46 1.76 98.24 98.24
Pan - 347.11 98.24 100.00 - -
Tested By PC Date 3/18M13 Checked By KC Date 10/17/13

page 3 of 4 DCN: CT-534 DATE 31813 REVISION 11




eotechnics
HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-83 (2007)/AASHTOQ T88-00

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project Na.- 2013-454-001 Sample No.: PEA-1
Lab ID: 2013-454-001-001 Soil Color: DARK BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured Correction | Corrected Factor
(min) (°C) (%) {(mm ) (%)
0 NA NA NA NA NA NA NA NA
2 53.0 23.1 4.49 485 94.3 0.01296 0.0253 92.6
5 50.0 231 4.49 455 88.5 0.01296 0.0165 86.9
15 435 231 4.49 39.0 758 0.01296 0.0101 74.5
30 40.0 23.1 4.49 355 69.0 0.01296 0.0074 67.8
60 36.0 22.4 4.71 3.3 60.8 001307 0.0054 59.8
298 295 222 477 247 48.1 0.01310 0.0026 47.2
1440 250 221 4.80 202 393 0.01311 0.0012 386
Soil Specimen Data Other Corrections
Tare No. 947
Weight of Tare & Dry Material (g) 156.72 a - Factor 0.99
Weight of Tare (g) 100.79
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 98.24
Weight of Dry Material (g) 50.93
Specific Gravity 27 Assumed
Note: Hydrometer test is performed on - # 200 sieve material.
Tested By TO Date 10/18/13 Checked By KC Date 1011713
page 4 of 4 DCN: CT-S3A DATE: 31813 REVISION: 11
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ASTM D 4318-10/ AASHTO T89-10

Client: MICROBAC
Client Reference:

Project No.: 2013-454-001
Lab ID: 2013-454-001

ATTERBERG LIMITS

-001

Boring No.:

Ohio EPA-DERR-SIFU 113091659 Depth (ft):

Sample No.:

Soil Description:
Note: The USCS symbol used with this test refers only to the minus No. 40
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .

eotechnics

INTEGRITY IN TESTING

SOIL

NA

PEA-1

DARK BROWN FAT CLAY

( Minus No. 40 sieve material, Airdried)

Liquid Limit Test 1 2 3

M
Tare Number 399 1247 374 u
Wt. of Tare & Wet Sample (g) 34.67 39.37 34.65 L
Wit. of Tare & Dry Sample (g) 26.53 T2 273 T
WL. of Tare (g) 13.63 18.91 14.15 I
Wi of Waler (g) 8.1 7 75 P
Wt. of Dry Sample (g) 12.9 12.8 13.0 0

1
Moisture Content (%) 63.1 59.7 57.9 N
Number of Blows 17 26 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 446 468 Liquid Limit (%) 60
Wt of Tare & Wet Sample (g) 26.54 16.63
Wt. of Tare & Dry Sample (g) 25.36 15.47 Plastic Limit (%) 23
Wt of Tare (g) 20.30 10.43
Wt. of Water (g) 1.2 1.2 Plasticity Index (%) 37
Wit. of Dry Sample (g) 51 50

USCS Symbol CH

Moisture Content (%) 23.3 23.0 0.3

Note: The acceptable range of the two Moisture contents is + 2.6

Flow Curve Plasticity Chart
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wb— e e
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Number of Biows CL- ML Liguid Limit (%)
Tested By BK Date 10/5/13 Checked By KC Date  10/7/13
page 1of 1 DCN: CT-54B DATE: 31813 REVISION: 4 3ptlimit.xls



SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00

eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.: SOIL
Client Reference:  OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: WOO-1
Lab ID: 2013-454-001-002 Soil Color: DARK BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel sand [ silt and clay fraction
USDA cobbles gravel | sand silt | clay
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.00
#4 To #200 Sand 67.52
Finer Than #200 Silt & Clay 32.48
USCS Symbol SM, TESTED
USCS Classification SILTY SAND (NON-PLASTIC FINES)
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USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.:

Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft):

Project No.: 2013-454-001 Sample No

Lab ID: 2013-454-001-002 Soil Color:
PERCENT CLAY

50

eotechnics

INTEGRITY IN TESTING

SOIL

NA

WOO-1

DARK BROWN

PERCENT SILT

50
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30 %

SANDY CLAY LOAM
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20 75/

SANDY LOAM
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r
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PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 048 0.00
2 99.52 Sand 69.77 70.11
0.05 29.75 Silt 15.39 15.46
0.002 14.36 Clay 14.36 14.43

USDA Classification: SANDY LOAM
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)/AASHTO T88-00

eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.:  SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: WQOO-1
Lab ID: 2013-454-001-002 Soil Color:  DARK BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 963 Tare No. NA
Wht. of Tare & Wet Specimen (g) 476.95 Wt of Tare & Wet Specimen (g) NA
Wt. of Tare & Dry Specimen (q) 436.92 Wt. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 101.62 Weight of Tare (g) NA
Weight of Water (g) 40.03 Weight of Water (g) NA
Weight of Dry Specimen (g) 335.30 Weight of Dry Specimen (g) NA
Moisture Content (%) 11.9 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 335.30
Dry Weight of -3/4" Sample (g) 226.40 Weight of - #200 material (g) 108.90
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 226.40
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
(mm) (a) (%) (%) (%) (%)
1o 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
iy 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
i1y 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
12 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.00 0.00 0.00 100.00 100.00
#10 2.00 1.61 0.48 0.48 99.52 99.52
#20 0.85 1.75 0.52 1.00 99.00 99.00
#40 0.425 1.77F 0.53 1.63 98.47 98.47
#60 0.250 4.69 1.40 2.93 97.07 97.07
#140 0.106 153.41 4575 48.68 51.32 51.32
#200 0.075 63.17 18.84 6752 32.48 32.48
Pan - 108.90 32.48 100.00 - -
Tested By PC Date 10/7/13 Checked By KC Date 10/17/113
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eotechnics
HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-63 (2007)/AASHTO T88-00

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: WOO-1
Lab ID: 2013-454-001-002 Soil Color: DARK BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured Correction | Corrected Factor
(min) (°c) (%) (mm ) (%)
0 NA NA NA NA NA NA NA NA
2 20.5 2371 4.49 16.0 83.0 0.01296 0.0330 26.9
5 19.5 23.1 4.49 15.0 77.8 0.01296 0.0210 253
15 18.0 231 4.49 13.5 70.0 0.01286 0.0122 22.7
30 17.0 231 4.49 12.5 64.8 0.01296 0.0087 211
60 155 224 4.71 10.8 55.9 0.01307 0.0063 18.2
295 14.0 222 477 92 47.8 0.01310 0.0029 15.5
1440 125 221 4.80 T 39.9 001311 0.0013 13.0
Soil Specimen Data Other Corrections
Tare No. 968
Weight of Tare & Dry Material (g) 125.21 a - Factor 0.99
Weight of Tare (g) 1011
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 32.48
Weight of Dry Materiai (g) 19.11
Specific Gravity 247 Assumed
Note: Hydrometer test is performed on - # 200 sieve material.
Tested By TO Date 10/8/13 Checked By KC Date  10/17/13
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SIEVE AND HYDROMETER ANALYSIS H
ASTM D 422-63 (2007)/AASHTO T88-00 eOtec hn ICS

INTEGRITY IN TESTING

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: SID-1
Lab ID: 2013-454-001-003 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
uUscs cobbles gravel | sand [ silt and clay fraction
USDA cobbles gravel | sand | silt | clay
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.34
#4 To #200 Sand 2060
Finer Than #200 Silt & Clay 79.06
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: SID-1
Lab ID: 2013-454-001-003 Soil Color: BROWN

PERCENT CLAY
PERCENT SILT

10 0
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 2.01 0.00
2 97.99 Sand 22.58 23.04
0.05 75.41 Siit 38.54 39.33
0.002 36.87 Clay 36.87 37.62
USDA Classification: CLAY LOAM
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eotechnics

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00

INTEGRITY IMN TESTING

Client: MICROBAC Boring No.:  SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: SID-1
Lab ID: 2013-454-001-003 Soil Color:  BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 692 Tare No. NA
Wt. of Tare & Wet Specimen (g) 565.12 Wt. of Tare & Wet Specimen (g) NA
Wt of Tare & Dry Specimen (g) 496.98 Wt. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 94.86 Weight of Tare (g) NA
Weight of Water (g) 68.14 Weight of Water (g) NA
Weight of Dry Specimen (g) 402.12 Weight of Dry Specimen (g) NA
Moisture Content (%) 16.9 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 402.12
Dry Weight of -3/4" Sample (g) 84.21 Weight of - #200 material (g) 317.91
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 84.21
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
(mm) @ (%) (%) (%) (%)
12° 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
il 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
122 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 1.37 0.34 0.34 99.66 99.66
#10 2.00 6.73 1.67 2.01 97.99 97.99
#20 0.85 177 1.93 3.95 96.05 96.05
#40 0.425 9.09 2.26 6.21 93.79 93.79
#60 0.250 15.20 3.78 9.99 90.01 90.01
#140 0.106 32.69 813 18.12 81.88 81.88
#200 0.075 11.36 2.83 20.94 79.06 79.06
Pan - 31791 79.06 100.00 - -
Tested By PC Date 10/713 Checked By KC Date 10/17/13
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eotechnics
HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-63 (2007)/AASHTO T88-00

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: SID-1
Lab ID: 2013-454-001-003 Soil Color: BROWN
Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction | Corrected Factor
(min) (c) (%) (mm) (%)
0 NA NA NA NA NA NA NA NA
2 53.0 231 4.49 48.5 87.6 0.01296 0.0253 69.3
5 518 23.1 4.49 47.0 849 0.01296 0.0162 67.1
15 46.5 231 4.49 42.0 75.9 0.01296 0.0099 60.0
30 440 231 4.49 395 71.4 0.01296 0.0071 56.4
60 395 224 471 3438 62.8 0.01307 0.0053 49.7
292 325 222 477 257 50.1 0.01310 0.0025 39.6
1440 2685 221 4.80 214 39.2 0.01311 0.0012 31.0
Soil Specimen Data Other Corrections
Tare No. 2331
Weight of Tare & Dry Material (g) 154.58 a - Factor 0.99
Weight of Tare (g) 9476
Weight of Deflacculant (g) 50 Percent Finer than # 200 79.06
Weight of Dry Material (g) 54.82
Specific Gravity 27 Assumed
Note: Hydrometer fest is performed on - # 200 sieve material.
Tested By TO Date 10/8/13 Checked By KC Date  10/17/13
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Client:

Client Reference:
Project No.:

Lab ID:

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T82-10

MICROBAC Boring No.:
Ohio EPA-DERR-SIFU L13091659 Depth (ft):
2013-454-001 Sample No.:
2013-454-001-003 Soil Description:

Note: The USCS symbol used with this test refers only to the minus No. 40
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .

eotechnics

INTEGRITY IN TESTING

SOIL

NA

SID-1

BROWN LEAN CLAY

( Minus No. 40 sieve material, Airdried)

Liquid Limit Test 1 2 3

M
Tare Number 117 1293 375 u
Wt. of Tare & Wet Sample (g) 40.77 4118 34.31 L
Wt of Tare & Dry Sample (g) 34.06 34.75 27.87 T
Wt. of Tare (g) 20.20 20.74 13.18 1
Wt. of Water (g) 6.7 6.4 6.4 P
Wi. of Dry Sample (g) 139 14.0 147 a)

I
Moisture Content (%) 48.4 45.9 43.8 N
Number of Blows 15 23 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 1288 1290 Liquid Limit (%) 46
Wit. of Tare & Wet Sample (g) 19.32 20.96
Wt. of Tare & Dry Sample (g) 18.29 20.02 Plastic Limit (%) 18
Wt. of Tare (g) 12.57 14.77
Wt. of Water (g) 1.0 09 Plasticity Index (%) 28
Wt. of Dry Sample (g) 5.7 5.3

USCS Symbol CL

Moisture Content (%) 18.0 17.9 0.1
Note: The acceptable range of the two Moisture confents is £ 2.6

50

Flow Curve

Plasticity Chart
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Tested By BK Date 10/5/13 Checked By KC Date  10/7/13
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SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 (2007)/AASHTO T88-00

eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No - 2013-454-001 Sample No.: FAR-1
Lab ID: 2013-454-001-004 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
uUscs cobbles gravel sand [ silt and clay fraction
USDA cobbles gravel | sand silt | clay
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 3.29
#4 To #200 Sand 2612
Finer Than #200 Silt & Clay 70.58
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND
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Client:

Client Reference:
Project No.:

Lab ID:

PERCENT CLAY

40

USDA CLASSIFICATION CHART

MICROBAC Boring No.:
OHIO EPA-DERR-SIFU L13091659 Depth (ft):
2013-454-001 Sample No.:
2013-454-001-004 Soil Color:

50

SANDY
C LAY

eotechnics

INTEGRITY IN TESTING

SOIL

FAR-1
BROWN

PERCENT SILT

N/

-"" C!AV LOAM

SILTY CLAY  LOAM

SANDY ClAY LOAM

PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 6.38 0.00
2 93.62 Sand 2572 27.47
0.05 67.90 Silt 38.06 40.65
0.002 2985 Clay 29.85 31.88
USDA Classification: CLAY LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00

Client MICROBAC

Client Reference: OHIO EPA-DERR-SIFU L13091659
Project No.: 2013-454-001

Lab ID: 2013-454-001-004

Beoring No.:  SOIL
Depth (ft): NA
Sample No.: FAR-1
Soil Color:  BROWN

Moisture Content of Passing 3/4" Materiai

Water Content of Retained 3/4" Material

Tare No. 926 Tare No. NA
Wt. of Tare & Wet Specimen (g) 617.16 Wt of Tare & Wet Specimen (g) NA
Wt. of Tare & Dry Specimen (g) 543.43 Wt. of Tare & Dry Specimen (g) NA
Weight of Tare (g) 9545 Weight of Tare (g) NA
Weight of Water (g) 7373 Weight of Water (g) NA
Weight of Dry Specimen (g) 447.98 Weight of Dry Specimen (q) NA
Moisture Content (%) 16.5 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 447.98
Dry Weight of -3/4" Sample (g) 131.78 Weight of - #200 material (g) 316.20
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 131.78
Dry Weight of +3/4” Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Sail Percent | Accumulated Percent [Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retained Finer
(mm) (g) (%) (%) (%) (%)
12 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
27 50 0.00 0.00 0.00 100.00 100.00
1112 375 0.00 0.00 0.00 100.00 100.00
i 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 3.78 0.84 0.84 98.16 99.16
#4 4.75 10.98 2.45 3.28 96.71 96.71
#10 2.00 13.80 3.08 6.38 93.62 93.62
#20 0.85 13.28 2.96 9.34 90.66 90.66
#40 0.425 14.04 313 12.47 87.53 87.53
#60 0.250 17.47 3.90 16.37 8363 83.63
#140 0.106 40.09 8.95 2532 74.68 74.68
#200 0.075 18.34 4.09 29.42 70.58 70.58
Pan - 316.20 70.58 100.00 - -
Tested By PC Date 10/7113 Checked By KC Date 1011713
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTC T88-00

eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: FAR-1
Lab ID: 2013-454-001-004 Soil Color: BROWN
Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction | Corrected Factor
(min) (’c) (%) (mm ) (%)
0 NA NA NA NA NA NA NA NA
2 815 231 4.49 47.0 90.0 001296 0.0257 63.5
5 48.0 23.1 4.49 435 83.3 0.01296 0.0168 58.8
15 43.0 23.1 4.49 385 3.7 0.01296 0.0102 52.0
30 40.0 23.1 4.49 355 68.0 0.01296 0.0074 48.0
60 365 224 4.71 31.8 60.8 0.01307 0.0054 42.9
310 285 222 477 23.7 454 0.01310 0.0025 32.0
1440 235 221 4.80 18.7 35.8 0.01311 0.0012 2523
Soil Specimen Data Other Corrections
Tare No. 961
Weight of Tare & Dry Material (g) 158.46 a - Factor 0.99
Weight of Tare (g) 101.72
Weight of Deflocculant (g) 50 Percent Finer than # 200 70.58
Weight of Dry Material (g) 51.74
Specific Gravity 2.7 Assumed
Note: Hydrometer test is performed on - # 200 sieve material.
Tested By TO Date 10/8/13 Checked By KC Date 10/17/13
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T88-10
Client: MICROBAC Boring No.: SOIL
Client Reference: Ohio EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: FAR-1
Lab 1D: 2013-454-001-004 Soil Description: BROWN LEAN CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number 1235 1251 1283 U
Wt. of Tare & Wet Sample (g) 31.73 36.65 .73 k.
Wit. of Tare & Dry Sample (g) 25.76 3058 26.17 T
Wi. of Tare (g) 11.64 14.94 11.05 I
WI. of Water (g) 6.0 6.1 56 P
Wt. of Dry Sample (g) 14.1 156 151 (o]
1
Moisture Content (%) 42.3 38.8 36.8 N
Number of Blows 18 28 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 151 366 Liquid Limit (%) 40
Wi. of Tare & Wet Sample (g) 28.72 23.93
Wi. of Tare & Dry Sample (g) 24.59 22,75 Plastic Limit (%) 21
Wit. of Tare (g) 19.18 17.09
Wt. of Water (g) 11 1.2 Plasticity Index (%) 19
Wit. of Dry Sample (g) 54 5.7
USCS Symbol CL
Moisture Content (%) 209 20.9 0.0
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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Tested By BK Date 10/5/13 Checked By KC Date  10/7/13
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SIEVE AND HYDROMETER ANALYSIS H
ASTM D 422-63 (2007)/AASHTO T88-00 eOte Chn ICS

INTEGRITY IN TESTINC

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: DET-1
Lab ID: 2013-454-001-005 Soil Color: DARK BROWN
SIEVE ANALYSIS HYDROMETER

USCcs cobbles gravel | sand [ silt and clay fraction
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.00
#4 To #200 Sand 0.88
Finer Than #200 Siit & Clay 99.12
USCS Symbol CH, TESTED
USCS Classification FAT CLAY
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.: SOIL

Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA

Project No.: 2013-454-001 Sample No.: DET-1

Lab ID: 2013-454-001-005 Soil Color: DARK BROWN
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100 90 80 70 50 50 40 30 20 10 0
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 0.00 0.00
2 100.00 Sand 349 3.49
0.05 96.51 Silt 66.80 66.80
0.002 28.71 Clay 29.71 29.71

USDA Classification: SILTY CLAY LOAM
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eotechnics

INTEGRITY IN TESTINC

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00

Client: MICROBAC

Client Reference: OHIO EPA-DERR-SIFU L13091659
Project No.: 2013-454-001

Lab ID: 2013-454-001-005

Boring No.:  SOIL

Depth (ft): NA

Sample No.: DET-1

Soil Color:  DARK BROWN

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4" Material

Tare No. 1139 Tare No. NA
Wt. of Tare & Wet Specimen (g) 493.48 Wt. of Tare & Wet Specimen (g) NA
Wt. of Tare & Dry Specimen (g) 384 57 Wt of Tare & Dry Specimen (g) NA
Weight of Tare (g) 97.10 Weight of Tare (g) NA
Weight of Water (g) 108.91 Weight of Water (g) NA
Weight of Dry Specimen (g) 287.47 Weight of Dry Specimen (g) NA
Moisture Content (%) 37.9 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 287.47
Dry Weight of -3/4" Sample (g) 252 Weight of - #200 material (g) 28495
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 2.52
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent | Accumulated
Size Opening Retained Retained Percent Finer Percent
Retained Finer
(mm) (g) (%) (%) (%) (%)
v 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
av 75 0.00 0.00 0.00 100.00 100.00
& 50 0.00 0.00 0.00 100.00 100.00
112 37.5 0.00 0.00 0.00 100.00 100.00
e 25.0 0.00 0.00 0.00 100.00 100.00
314" 19.0 0.00 0.00 0.00 100.00 100.00
12 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.00 0.00 0.00 100.00 100.00
#20 085 0.10 0.03 0.03 99.97 99.97
#40 0.425 0.26 0.08 0.13 99.87 99.87
#60 0.250 0.33 0.11 0.24 99.76 99.76
#140 0.106 1.08 0.38 0.62 99.38 99.38
#200 0.075 0.75 0.26 0.88 99.12 99.12
Pan - 284 95 99.12 100.00 - -
Tested By PC Date 10/7/113 Checked By KC Date 101713
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eotechnics
HYDROMETER ANALYSIS INTEGRITY IN TESTING
ASTM D 422-63 (2007)/AASHTO T88-00

Client: MICROBAC Boring No.: SOIL
Client Reference: OHIO EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: DET-1
Lab ID: 2013-454-001-005 Soil Color: DARK BROWN
Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction | Corrected Factor
(min) (°c) (%) (mm ) (%)
0 NA NA NA NA NA NA NA NA
2 50.0 231 4.49 455 93.1 0.01296 0.0261 923
5 47.0 231 4.49 425 87.0 0.01296 0.0170 86.2
15 39.0 231 4.49 345 70.6 001296 0.0105 70.0
30 34.0 23.1 449 295 60.4 0.01296 0.0077 59.9
60 25.0 224 4.71 243 49.7 0.01307 0.0057 49.3
307 21.0 222 477 16.2 33.2 0.01310 0.0027 329
1440 17.0 221 4.80 12.2 25.0 0.01311 0.0013 247
Soil Specimen Data Other Corrections
Tare No. 929
Weight of Tare & Dry Material (g) 155 a - Factor 0.99
Weight of Tare (g) 101.62
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 99.12
Weight of Dry Material (g) 48.38
Specific Gravity *T Assumed
Note: Hydrometer test is performed on - # 200 sieve material.
Tested By TO Date 10/8/13 Checked By KC Date  10/17/13
page 4 of 4 DCN: CT-SIA DATE: 311813 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10/ AASHTO T89-10
Client: MICROBAC Boring No.: SOIL
Client Reference: Ohio EPA-DERR-SIFU L13091659 Depth (ft): NA
Project No.: 2013-454-001 Sample No.: DET-1
Lab ID: 2013-454-001-005 Soil Description: DARK BROWN FAT CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 ({ Minus No. 40 sieve material, Airdried)
sieve material. See the “Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number 415 1232 1284 u
WA. of Tare & Wet Sample (g) 3518 40.77 34.70 L
Wt. of Tare & Dry Sample (g) 26.53 32.15 2528 19
Wit. of Tare (g) 12.82 18.89 11.00 1
Wt. of Water (g) 8.7 86 9.4 P
Wt of Dry Sample (g) 124 13.3 14.3 (¢]
|
Moisture Content (%) 63.1 65.0 66.0 N
Number of Blows 31 22 17 L
Plastic Limit Test 1 2 Range Test Results
Tare Number 443 1286 Liquid Limit (%) 64
Wt. of Tare & Wet Sample (g) 21.74 26.99
Wt. of Tare & Dry Sample (g) 20.28 25.53 Plastic Limit (%) 30
Wt. of Tare (g) 15.51 2067
Wt. of Water (g) 1.5 1.5 Plasticity Index (%) 34
Wt. of Dry Sample (g) 4.8 4.9
USCS Symbol CH
Moisture Content (%) 30.6 30.0 0.6
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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Tested By TO Date 10/9/13 Checked By KC Date 10117113
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APPENDIX D

PROUCL DATASET RUNS




From File: G:\Prujecis?\bsckg.round\Lucas_As._bota!.wst
Summary Statistics for Raw Full Dataset

Variable NumObs  Minimum Maximum Mean Median  Variance SD MAD/0.675 Skewness Kurlosis CvV
Lucas_As_clay 50 33 9.36 6.373 6.535 2706 1,645 1.772 -0.174 -1.016 0.258




v By Sraistics Tor Full Bata Sats S
User Selected Options
From File  G:\Projects2\backgroundiLucas_As_total wst
Full Precision OFF
Confidence Coefficient  95%
e g

Different or Fulure K Values 1

Lucas_As_clay
Raw Statistics
Number of Valid Observations 50
Mumber of Distinct Observations 47
Minimum 3.3
Maximum 9.36
Second Largest 8.77
Mean 6.373
First Quartile 4,978
Median 6.535
Third Quartiie 1573
sD 1.645
Coefficient of Variation 0.258

Skewness 0.174

Mormal Distribution Test
' Shapiro Wilk Test Statistic 0.949
5% Shapiro Wilk Critical Value 0.847
Data appear Normal at 5% Significance Lavel

Background Statistics Assuming Normal Distribution

90% Percentile (z) 8.481
85% Percentile {z) 2.079
99% Percentile (z} 10.2
95% UTL with 95% Coverage 9.75%

55% UPL (1) 9.158

Note: UPL {or upper percentile for gamma distributed
data) represents a preferred estimate of BTV




From File: GiiProjects2ibackgroundiLucas_As_totalwst
Summary Statistics for Raw Full Dataset

Variable NumObs  Minimum Maximum  Mean Median  Variance SD MADID.675 Skewness Kurtosis cv
Lucas_As_sandy 60 0.399 252 1.206 1.17 0.197 0.444 0.352 0.754 0.755 0.368




User Selected Options

From File  Gi\Projecis2\backgroundiLucas_As totalwst

Full Precision  OFF
Confidence Coefiicient  95%
Coverage  95%

Cifferent or Fulure K Values 1
Number of Bootstrap Operations 2000

Lucas_As_sandy

LDQ-Tlansfalmad Statistics
Number of Valid Observations
Number of Distinct Observations
Minimum
Maximum
Second Largest

Mean

60

-0.919

0.924
0.833
0.12

First Quartile  -0.0712

Median
Third Quartile
S0

Lognormal Distribution Test
Lilliefors Test Statistic
5% Liliefors Critical Value
Data appear Lognormal at 5% Significance Level

0157
0.341
0.379

0.0743
0.114

Background Statistics Assuming Lognormal Distribution

0% Percentile {z)
95% Percentile (z)

" 98% Percentile (z)
e

95% UTL with 95% Coverage

Some Nonparametric Background Statistics
95% Chebyshev UPL
95% Bootstrap BCA UTL with 95% Coverage
95% Percentile Bootstrap UTL with 95% Coverage

Note: UPL. {or upper percentile for gamma distributed
data) rep ap d esti of BTV

1.832
2103
2723
2135
2421

3.158
23
2.3
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Summary Statistics for Raw Full Dataset

"Varisble ~ NumObs Minimum Maximum  Mean = Median Variance ~ SD  MAD/0.675 Skewness Kurlosis =~ CV
Lucas_Ba_Clay 50 435 856 6818 684 1215 11.02 14.68 -0.12 -1.002 0.162




User Selected Options

Full Precision OFF

" Confidence Coefficient  95%

) ) Co'\;erage 5%
Different or Fulure K Values 1

Lucas_Ba_Clay

Raw Statistics

Number of Valid Observations
Number of Distinct Obsarvations
) Mirimum
U Maximum

‘Second Largest )
Mean
First Quartile
Median
Third Quartile
sD
Coefiicient of Variation
Skewness

Normal Distribution Test
Shapira Wilk Test Statistic
5% Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Background Statistics A ing Mormal Distribution
90% Percentile (2)
95% Percentile (2)
99% Percentile (2)

95% UTL with 95% Coverage
95% UPL (1)

Mote: UPL {or upper percentile for gamma distributed
dala) represents a preferred estimate of BTV

50
47
435
85.6
854
68.18
57.38
68.4
78.05
11.02
0.162
012

0.95
0.947

8231
86.31
93.83

90.87

86.85

From File GhFrojects2ibackgroundiLucas_Ba_tolalwst




Variable NumObs Minimum Maximum Mean Median  Variance 5D MAD/0.675 Skewness Kurlosis cv

[ S ' ' Summary Statistics for Raw Full Dataset
|
l Lucas_Ba_sandy 60 7.41 43.8 19.42 1545 967 9.834 5.856 1038 -0.107 0.506




* Nonparametric Background Statistics for Full Data Sets

User Selected Options

From File  G\Projects2ibackgroundiLucas_Ba_total.wst

Full Precision  OFF
Cenfidence Coefficient  95%
- Coverage  95%

Number of Bootstrap Operations 2000

Lucas_Ba_sandy

Some Non-Parametric Statistics
Number of Valid Observations
Mumber of Distinct Observations
Minirmum
Maximum
Second Largest
Mean
First Quartile
Median
Third Guartile
S0
Wariance
Coefficient of Variation
. Skewness
© Mean of 'Log'-Transmrmed' data
5D of Log-Transformed data

Data do not follow a Discernable Distribution (0.05)

Mon-Parametric Background Statistics
90% Percentile
95% Percentile
99% Percentile

95% UTL with 95% Coverage
Order Statistic
Achieved CC
) i

95% BCA Bootstrap UTL with 95% Coverage
95% Percentile Bootstrap UTL with 95% Coverage

95% UPL
85% Chebyshev UPL

Upper Limit Based upon 1QR

80

49
741
43.8
41
19.42
121
1545
24.28
9.834
96.7
0.506
1.039
2.853
0.469

36.76
40,72
43.8

59
0.954
41

41
41

40,72
62.64

4254

" 'Note: UPL (or upper percentile for gamma distributed

" data) represents a preferred estimate of BTV
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Summary Statistics for Raw Full Dataset

Varlable NumObs  Minlmum  Maximum  Mean Median  Variance sD MAD/D.675 Skewness Kurtosis cv
Lucas Cr_clay 50 10.2 24 15.99 15.5 9.701 3118 2,15 0.763 0.238 0.195




Lognomai Backgrotind §
User Selected Omiui'hs
From File G:\Pro]eclsmbackground\Lucas_Cr_miai.ws'l
Full Precision  OFF
Confidence Coefficient  95%
Coverage  95%
Different or Fulure K Values 1
Number of Bootstrap Operations 2000

Lucas_Cr_clay

Log-Transformed Statistics

Mumber of Valid Observations 50
Mumber of Distinct Observations 40

Minimum 2.322

Maximurm 3.178

Second Largest 3.122

Mean 2.754

First Quartle  2.644

| Median  2.741

Third Quartile  2.849

SD 0.189

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.969
5% Shapiro Wilk Critical Value 0.947
Data appear Lognormal at 5% Significance Level

Background Statistics Assuming Lognormal Distribution
90% Percentile (z} 20,01
95% Percentile () 21.43
99% Percentile (z)  24.38
95% UPL 2163
95% UTL with 5% Coverage  23.17

Some Nonparametric Background Statistics
95% Chebyshev UPL 29.71
95% Bootstrap BCA UTL with 95% Coverage  22.95
95% Percentile Booistrap UTL with 95% Coverage 2335

Note: UPL (or upper perc:eniiié for Qamma distributed
data) represents a preferred estimate of BTV




From File: GiProjectsib

Summary Statistics for Raw Full Dataset

Variable NumObs  Minimum Maximum  Mean Median  Variance sD MADID,675 Skewness Kurtosis

Lucas_Cr_sandy 60 . 2.28 742 3.997 3.24 2.556 1.589 0.688 0.988

-0.66

cv
04




" Nonparametric Background Statistics for Full Data Sets

User Selected Ominns

From File GhProjects2ibackgroundiLucas_Cr_totalwst

Full Precision OFF
Confidence Coefficient  95%
Coverage 95%

Number of Bootstrap Operations 2000

Lucas_Cr_sandy

Some Non-Parametric Stafistics
Mumber of Valid Observations
Number of Distinct Cbservations
Minimum
Maximum
Second Largest
Mean
First Quartile
Median
Third Quartile
3D
Variance
Coefficient of Variation
Skewness
Mean of Log-Transformed data
S0 of Log-Transformed data

Data do not follow a Discernable Distribution (0.05)

Non-Parametric Background Statistics
90% Percentile
95% Percentile
99% Percentile

95% UTL with 95% Coverage
Order Statistic
Achieved CC
uTL

95% BCA Bootstrap UTL with 95% Coverage
95% Percentile Bootstrap UTL with 95% Coverage

5% UPL
95% Chebyshev UPL

Upper Limit Based upan IQR

Note: UPL {or upper percentile for gamma distributed

data) represents a preferred estimate of BTV

53
228
7.42
714

3.997
2.85
324

5.435

1.58%

2.556

0.4

0.9838

1317
0.36

6.813
713
7.42

89
0.954
714

7.4
7.14

7.3
11.02

5.313
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Wariable
Lucas_Pb_clay

Summary Statistics for Raw Full Dataset

NumObs  Minimum  Maximum Mean Median  Variance

5

0

9.44

17.6 13.35 13.6 3.339

sD
1.827

MAD/O.675 Skewness Kurlosis cv

1.483

-0.197

0.28

0137




User Selected Options

From File  G:\ProjectsZibackgroundiLucas_Pb_total wst

Full Precision  OFF
Confidence Coefficient  95%
Coverage 95%

Different or Future K Values 1

Lucas_Pb_clay

Raw Statistics

Number of Valid Observations
MNumber of Distinct Observations
Minimum

Maximum

Second Largest

Mean

‘First Quartile
© Median

‘Third Quantile

sD

Coefiicient of Variation

Skewness

Mormal Distribution Test
Shapiro Wilk Test Statistic
5%, Shapiro Wilk Critical Value
Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution
80% Percentile (z)
© 95% Percentile (z)
99% Percentlle (z)
95% UTL with 95% Coverage

95% UPL (t)

Nole: UPL (or upper percentile for gamma distributed
' data) represents a preferred estimate of BTV

rm.lndSlaiIsllésfor!-:ullDataSets S SE——

50
37
9.44
17.6
17.5

13.35

123
138
14.35
1.827
0.137
-0.197

0.961
0.947

- 15.68

16.36
17.6

17.11

16.44




ackground\Lucas_Pb_totalwst
Summary Statistics for Raw Full Dataset

Variable NumCbs  Minimum  Maximum  Mean Median  Variance sD MAD/0.675 Skewness Kurlosis cv
Lucas Pb sandy 60 277 14.7 8.578 6.03 5.011 2.239 2.572 0.986 1.865 0.34




Logncrrmal BackgmﬂndSlah [Csm; T S ——

User Selected Options

From File  Gi\ProjectsZibackground\Lucas_Pb_total wst

Full Precision OFF
Confidence Coefficient  95%
Coverage 55%

Different or Future K Values 1

Number of Bootstrap Operations 2000

Lucas_Pb_sandy

Log-Transformed Statistics

Mumber of Valid Observations 60
MNumber of Distinct Observations 57

Minimum 1.018

Maximum 2,688

Second Largest  2.51

Mean 1.829

First Quartle  1.617

© Median  1.797

Third Quartile 2,078

3SD 0.334

Lognormal Distribution Test
Lilliefors Test Statistic 0.108
5% Lilliefors Critical Value 0114
Data appear Lognormal at 5% Significance Level

Background Statistics Assuming Loghcn'nal Distribution
) o | 90% Percentile (z)  9.557
95% Percentile (z)  10.7%
99% Percentile {z}  13.55
95% UPL  10.94
95% UTL with 95% Coverage  12.22

Some Nonparametric Background Statistics
95% Chebyshevy UPL  16.42
95% Bootstrap BCA UTL with 95% Coverage 123
95% Percentile Bootstrap UTL with 95% Coverage 12,3

Nate: UPL {or upper percentile for gamma distributed
data) represents a preferred estimate of BTV




Summary Statistics for Raw Dataset with NDs

Raw Statistics Llsing Detected Observations
% NDs  Minimum Maximum  Mean Median sD MAD/0.675 Skewness
7.34% 0.0102 0.0478 0.026 0.0245 0.00953 0.012 0.0972




Normal Background Statistics for Data Sets with Non-Deiscts
User Selected Options. . - B
From File  G\ProjectsZbackgroundilucas_Hg_lotal.wst
Full Precision OFF
Confidence Coefficient  55%
Coverage 55%
Different or Future K Values 1

total

Raw Statistics
Total Number of Dats 109
Number of Mon-Detect Data 8
Number of Detected Data 101
Minimum Detected  0.0102
Maximum Detected  0.0478
Percent Non-Delects 7.34%
Minimum Non-delect 0.241
Maximum Non-detect  0.308
Mean of Delecled Data  0.025
SD of Detected Data  0.00953

Normal Distribution Test with Detected Values Only
Liliefors Test Statistic  0.076
5% Liliefors Crilical Value 0.0882
Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

DLI2 Substitution Method
Mean  0.033%
8D 0.0301
95% UTL 95% Coverage  0.0915
95% UPL (1)  0.0841
90% Percentile () 0.0725
95% Percentile (z)  0.0835
99% Percentile (z)  0.104

Note: DL/Z is nol a recommended method.

Maximum Likelihood Estimate (MLE) Method
MLE Method is Not Appliable for This Data

Kaplan-Meier (KM) Method
Mean 0026

S0 0.00948

SE of Mean 9.4736E-4

95% UTL with 959% Coverage  0.0441
95% KM UPL ()  0.0418

95% KM Chebyshev UPL  0.0675

90% Percentile () 0.0381




0.0476
99% Percentile (z)  0.048

Note: UPL {or upper percentile for gamma distributed data)
represents a preferred estimate of BTV. For an Example:
KM-UFL may be used when multiple deteclion limits are present




Summary Statistics for Raw Full Dataset

Variable NumObs  Minimum  Maximum  Mean Median  Variance SD MAD/0.675 Skewness Kurlosis cv

Lucas Ni_clay 50 145 296 2245 225 8.89 2.982 2.372 00777 0411 0.133




User Selected Options
From File  G\Projects2ibackgroundiLucas_Ni_lotal.wst
Full Precision  OFF
Confidence Coefficient  95%
Coverage  95%
Different or Future K Values 1

Lucas_Ni_clay

Raw Statistics
Mumber of Vaiid Cbservations )
MNumber of Distinct Observations 38
Minimum 145
Maximum 20.6
Second Largest 284
Mean 22.43
First Quartile 20.65
Median 225
Third Quariile 24.03
s 2e82
Coefficient of Variation 0.133

Skewness  -0.0777

Mormal Distribution Test
Shapiro Wilk Test Statistic 0.99
5% Shapiro Witk Critical Value 0.947
Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

" 90% Percentile (z) 26.27

95% Percentile (z)  27.35

' 99% Percentile (z) 29.38

95% UTL with 95% Coverage 28.59
95% UPL {f} 275

Note: UPL (or upper percentile for gamma distributed
data) represents a preferred estimate of BTV

i v Backgwund S e e T B B e i e o i




From Filé:'G:iPré}é:3!éé\'b'a"::'kar'o'uﬁd'\l.'iiééél N lalwsl
Summary Statistics for Raw Full Dataset

Variable ~ NumObs Minimum Maximum  Mean Median  Variance sSD MAD/0.675 Skewness Kurtosis cv
‘Lucas_Nisandy 59 18 71 3614 348 1.14 1.068 1.038 0.762 0.738 0.295




Usar.S.éiéclad.bpi'iﬂns
From File G:\Projects2\backgroundilucas_Ni_total wst
Full Precision OFF -
Confidence Coefiicient  95%
Coverage 95%
Ditferent or Future K Values 1
Mumber of Bootetrap Operations 2000

Lucas_Ni_sandy

Log-Transforméd Statistics
Number of Valid Observations 59
Mumber of Distinct Observations 54
Minimum 0.588
Maximum 1.96
Second Largest 1.735

Mean 1.243

First Quartile 1.026
Median 1.247

Third Guartile 1477
sD 0.203

Lognormal Distribution Test
Lilefors Test Statistic 0,08
5% Lilliefars Critical Value 0,115
Data appear Lognormal at 5% Significance Level

Background Statistics Assuming Lognormal Distribution
i | 90% Percentile (z)  5.045
' 95% Percentlle (z)  5.611
99% Percentile (z)  6.851
95% UPL 5679
95% UTL with 95% Coverage 6.264

Some Monparametric Background Statistics
95% Chebyshev UPL 8.309
495% Bootstrap BCA UTL with 95% Coverage 5.67
95% Percentile Bootstrap UTL with 95% Coverage 5.742

Note: UPL (or upper percentile for gamma distributed
data) represents a preferred estimate of BTV

L,ognorma1 Bﬂci(grcund o s e e e e




From File: G:\Projects2\backgroundilucas_Tiwst o
Summary Statistics for Raw Full Dataset
Variable NumObs  Minimum  Maximum Mean Median  Variance sD MADI0.675 Skewness Kurlosis cv

TI-Clay 50 0133 0.438 0.288 0.268 0.00533 0.073 0.0682 0.376 -0.751 0.253 |
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User Selected Options

From File  Gi\ProjectsZibackgroundiLucas Tlwst

* Full Precision
‘Confidence Coefficient  95%
. Cﬁﬁa.r.aga 95%,

Different or Future K Values 1

Number of Bootstrap Operations 2000

Ti-Clay

Log-Transformed Statistics
Number of Vaiid Observations 50
MNumber of Distinct Cbservations 46
Minimum  -2.017
Maximum  -0.B26
Second Largest  -0.868

Mean -1.27%

First Quartile  -1.458
Median  -1.319

Third Quartile  -1.038
sD 02587

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0,958
5% Shapiro Wilk Critical Value 0,947
Data appear Lognormal at 5% Significance Level )

Background Statistics Assuming Lognormal Distribution
90% Percentile (z} 0.388
95% Percentile (z} 0.426
99% Percentila (z}  0.508
95% UPL 0.432
95% UTL with 95% Coverage  0.474

Some Nonparametric Background Statistics
95% Chebyshev UPL  0.51
95% Bootstrap BCA UTL with 95% Coverage 0.424
95% Percentile Bootstrap UTL with 95% Coverage 0429

Note: UPL (or upper percentile for gamma distributed
data) represents a preferred estimate of BTV




From File: Gi\Projects2\backgroundilucas_Tlwst
Summary Statistics for Raw Dataset with NDs
Raw Statistics using Detected

Variable Num Ds MNumNDs % NDs Minimum Maximum Mean Median
| ThSandy 53 7 11.67% 0.0218 0.0014 0.0351 0.0316




Dbservations
SD  MADI/0.675 Skewness
0.0131  0.00949 2,013

Cv
0.372




" Lognormal Background Statistics for Data Sefs with Non-Detects

User Selacted Options

From File  G'\Projects2\background\Lucas_Tlwst

Full Precision  OFF
Confidence Coefficient  95%
) " Coverage 95%
Different or Future K Values 1
Number of Bootstrap Operations 2000

Ti-Sandy

Log-Transformed Statistics
Total Number of Dala
Mumber of Non-Detect Data
 Number of Detected Data
Minimum Detected
Maximum Detected
* Percent Non-Detects
Minimum Mon-detect
Maximum Non-detect
Mean of Detecled data
S0 of Detected data

Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic
5% Lilliefors Critical Value
Data appear Lognormal at 5% Significance Level

60

53
-3.826
-2.393

11.67%
-3.237
-3.01
3403
0.317

0118
0122

Background Statistics hssu:.'ninﬁ Eughorhiai Distribution

DL/2 Substitution Method
Mean (Log Scale)
SD {Log Scale)
95% UTL 95% Coverage
85% UPL
S0% Percentile (z)
95% Percentile (z)
99% Percentile {z)

Note: DLIZ is not a recommended melhod.

Log ROS Method
Mean in Log Scale
SDin Log Scals
Mean in Crignal Scale
S0 in Original Scale
95% UTL 95% Coverage
95% BCA UTL with 85% Coverage
95% Boolstrap (%) UTL with 85% Coverage
95% UPL (1)
90% Percentite {z)
95% Percentile (z)

-3.455

0.331
0.0616
0.0552
0.0483
0.0545
0.0682

-3.414
0,295
0.0345
0.0124
0.0601
0.0672
0.0672
0.0545
0.0483
0.0538




S Pareanie (4 S

Kaplan Meier (KM} Method
© Mean
SD
SE of Mean:

95% UTL 95% Coverage.

95% KM Chebyshev UPL
95% KM UPL (1)
95% KM Percentile (z)

0.0345
0.0125
0.00165
0.0596
0.0892
0.0555
0.055

Note: UPL (or upper percentile for gamma distributed data)

represents a preferred estimate of BTV. For an Example:
KEM-UPL méy be used when muliiple detection limits are present
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