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ACRONYMS

amsl Above mean sea level

bgs Below ground surface

CBT Camp Butler Boy Scout Reservation
CMN Camp Manatoc Boy Scout Reservation
Cv Coefficient of variation

DDP Adell Durbin City Park, Stow

DERR Division of Environmental Response and Revitalization
FMP Firestone Summit Metro Park

ft Feet

FP-XRF Field Portable X-ray Fluorescence
FRM Furnace Run Summit Metro Park

GMP Goodyear Heights Summit Metro Park
GOF Goodness-of-fit

HSP Hudson Springs City Park, Hudson

KM Kaplan-Meier

mg/kg Milligram per kilogram

Ny Number of background observations
OAC Ohio Administrative Code

ODNR Ohio Department of Natural Resources
OEPA Ohio Environmental Protection Agency
QA Quality Assurance

QAPP Quality Assurance Project Plan

RCRA Resource Conservation Recovery Act
SAP Sampling and Analysis Plan

Sh Standard deviation

SGP Southgate City Park

SIFU Site Investigation Field Unit

SRM Sand Run Summit Metro Park

TAL Target Analyte List

TBA Targeted Brownfields Assessment
TCVP Center Valley City Park, Twinsburg
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 10 Akron-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).

A reconnaissance was performed whereby one preliminary soil boring was installed at each
property. The reconnaissance evaluated the shallow soil horizon (less than four feet deep) to
ensure that areas of the property where samples were 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.

Ten soil samples per targeted soil horizon at each property were collected to provide a
statistically representative data set as described by OAC 3745-300-07(H)(21)(d)(i). Ohio EPA
collected all surficial soil samples between the ground surface and depth of two feet using a hand
auger. Sample locations were within a 15 ft. radius of the preliminary soil boring location.
Upon sample collection completion all samples were sent to a fixed-base, VAP-certified
laboratory for analyses of each soil sample.

Statistical evaluations were performed to determine the representative background
concentrations for each metal. Background soil concentrations were calculated in accordance
with the VAP rules effective August 1, 2014, 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 Summit County are provided in tablular format as part
of this report. Final and representative background concentrtions of metals in Summit County are
as follows:

Arsenic 13.5 mg/kg
Barium 107 mg/kg
Cadmium 0.672 mg/kg
Chromium 19.0 mg/kg

Lead 22.7 mg/kg
Mercury 0.066 mg/kg
Nickel 22.6 mg/kg
Selenium 1.05 mg/kg
Thallium 0.35 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 Summit County and Akron-area
brownfield properties being assessed and remediated under the Ohio VAP. For the
purposes of this investigation, “Summit County — Akron area urban soils” means surficial
soils within the City of Akron 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 10 Akron-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 Summit County as described on the “General Soil
Map, Summit County, Ohio” of the Soil Survey of Summit 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.
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Data quality objectives (DQOs) for this project included the following:

1.

Soil samples from Akron-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,
Sh, 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)
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3.0

AKRON-AREA SOIL TYPES

Figure 2 (“General Soil Map, Summit County, Ohio” from the Soil Survey of Summit
County, Ohio) shows the general soil mapping units present in the Akron-area (USDA
Soil Conservation Service, 1974). These include the following:

10.

“Mahoning-Ellsworth association: Nearly level to gently sloping, somewhat
poorly drained and moderately well drained soils that formed in moderately fine
textured glacial till.”

“Ellsworth-Mahoning association: Gently sloping to steep, moderately well
drained and somewhat poorly drained soils that formed in moderately fine
textured glacial till.”

“Rough Broken land association: Very steep land types and soils.”

“Rittman-Wadsworth association: Nearly level to moderately steep, moderately
well drained and somewhat poorly drained soils that have a fragipan; formed in
medium-textured and moderately fine textured glacial till.”

“Canfield-Wooster association: Gently sloping to moderately steep, moderately
well drained and well drained soils that have a fragipan; formed in medium-
textured glacial till.”

“Chili association: Nearly level to steep, well-drained soils formed in sandy
gravely glacial outwash.”

“Sebring-Canadice association: Nearly level, poorly drained soils formed in silty
and clayey lacustrine materials.”

“Glenford-Fitchville association: nearly level to moderately steep, moderately
well drained and somewhat poorly drained soils formed in silty lacustrine
material.”

“Carlisle association: Nearly level, very poorly drained soils formed in organic
materials.”

“Chagrin-Holly-Lobdell association: Nearly level, well drained, poorly drained
and moderately well drained soils formed in medium-textured recent alluvium.”

The majority of the land surface of Summit County is dominated by glacial deposits of
Wisconsin Age (USDA, 1974). Soils in Summit County are formed on silt- and clay-rich
glacial till.

Evaluation of Background Metal Soil Concentrations in Summit County — Akron Area
Summary Report for Ohio EPA’s Voluntary Action Program Page 4



4.0

5.0

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 the Akron-area.

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)(41)] or industrial fill [OAC 3745-
300-01(A)(70)], 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)(81)]. “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.

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 Summit County, Ohio was conducted. During site reconnaissance,
field staff evaluated sampling location restrictions based on OAC 3745-300-07(H)(1)(b),
which include:

(i)  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

Evaluation of Background Metal Soil Concentrations in Summit County — Akron Area
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(v) Railroad tracks or railway areas or other areas affected by their runoff

(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, Sh, 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 10 soil
sampling localities (properties) to collect soil samples for RCRA metal laboratory
analysis (excluding silver), including nickel and thallium.
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At each locality, Ohio EPA collected 10 surficial soil samples between the ground
surface and depth of two feet using a hand auger. At each of the 10 locations Ohio EPA
was able to auger to the minimum required depth interval (i.e., two-feet below ground
surface). At a few locations auger refusal was encountered on very stiff to hard or
heaving clays before reaching the target depth of four feet, and the sampling interval was
slightly smaller (e.g., ground surface to 3.0 feet), but was never less than two feet.
Locations where auger refusal occurred included Firestone Metro Park (3.0 ft.), Furnace
Run Metro Park (2.5 ft.), and Sand Run Metro Park (3.0 ft.).

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.

At each locality, the first analytical sample (e.g., DDP-1, CMN,-1, CBT-1, etc.) and the
geotechnical sample were collected adjacent to the preliminary soil boring location. 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
(20 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
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6.0

7.0

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).
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 10 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 Summit
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 determined that data collected from
all 10 property locations would be incorporated into a single data set. Preliminary
evaluations were performed whereby a comparison of properties was performed. Using
this method statistically similar sites were combined into a single data set. Though
statistically correct, this method was found to be cumbersome such that multiple
background values were generated per metal. Therefore, the more direct approach was
selected whereby all data points were combined into a single data set and outliers were
removed as the entire data set was analyzed. The result was that a single, representative
background number was generated for each metal. Background values were determined
for the 0-2 ft bgs interval from all 10 property locations.

7.1 Qutlier Test

The data set was evaluated for the presence of outliers in accordance with the VAP Rule
OAC 3745-300-07(H)(2)(d)(ii)(d). The presence of outliers in the background data sets
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
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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 non-detects 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.

By example, Table 3 shows that cadmium results had approximately 91% non-detectable
values. In this scenario the KM method was not used, however the maximum value in
the dataset was chosen as the representative concentration by ProUCL. Due to the
elevated number of non-detects a definitive distribution of the dataset could not be
determined. Further evaluation of the data set detailed below shows that this provides an
acceptable representation of the data obtained.

7.3 Soil Background Mean

The background mean (X,) for data sets without non-detects was calculated by ProUCL
by dividing the sum of the total background values (X;) by the total number of
background readings (np):

Xp = Xl + Xz + Xg (etc.)
Np
The background mean for data sets with non-detects 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 non-detects was calculated by ProUCL
by taking the square root of the sum of the squares of each value (X,) minus the mean
(Xp), divided by the degrees of freedom (number of background soil samples minus one):
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Sp = [ (X1—= Xp)* + (Xo— Xp)* + (X3-Xp)* (etc.)] *
Np-1

For data sets with non-detects, 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 C, 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=5
X
The C, is used to evaluate the distribution of the data, where generally a C, of less than
0.5 indicates a normal distribution. A C, was calculated only for data sets without non-
detects.

7.6 Distribution

The distribution of each data set was also evaluated using ProUCL to determine if the
distributions were normal, lognormal, or gamma distributed. The upper limits for the
data sets that were normal were then calculated as described below. Data sets that were
not normally distributed were evaluated for the upper limits using nonparametric
methods. 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 =X, + (2 X Sp)

If the data follows a lognormal, nonparametric, or gamma distribution, the upper limit
was calculated using ProUCL to determine the 95% upper prediction limit (UPL) based
on the best fit distribution. This is noted in Tables 3A and 3B.
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8.0

AKRON-AREA SOIL BACKGROUND VALUES

Background soil concentrations were calculated in accordance with the VAP rules
effective August 1, 2014, 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 data set only. The 95% upper tolerance limit was used as
the representative background concentrations for the barium, chromium, lead, mercury,
nickel, selenium, and thallium data sets. The maximum value was used in the cadmium
data set.

A summary of the background determination results for Summit County are provided in
Table 3. 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 Summit 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 3.08 to 15.3 mg/kg with no non-detects. There
were 100 valid data points, with no outliers removed. The data set mean was calculated
to be 8.76 mg/kg, with a standard deviation of 2.64 mg/kg. The 95% UTL was
determined to be 13.3 mg/kg. The VAP UL was determined to be 13.5 mg/kg. This value
is determined to be the representative soil background concentration for arsenic because
the data are normally distributed.
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8.2 Barium

Concentrations of barium ranged from 18.6 to 106 mg/kg with no non-detects. There
were no outliers removed. The data set mean was calculated to be 49.6 mg/kg, with a
standard deviation of 22.1 mg/kg. The VAP UL for was determined to be 93.8 mg/kg,
however the VAP UL cannot be used as the background concentration because the data
are not normally distributed. The 95% UTL was calculated to be 107 mg/kg. This value
is determined to be the representative soil background concentration for barium.

8.3 Cadmium

Detected concentrations of cadmium ranged from 0.205 to 0.672 mg/kg. There were 100
valid data points with no outliers removed. There were 91 non-detects, or 91%, of the
final data set. Due to the elevated number of non-detections in the overall data set no
meaningful statistics could be performed on the cadmium data. Therefore, the cadmium
representative background concentration was determined to be the maximum
concentration of the dataset which is 0.672 mg/kg.

8.4 Chromium

Concentrations of chromium ranged from 3.87 to 19.9 mg/kg with no non-detects. There
were 100 valid data points with no outliers removed. The data set mean was calculated to
be 10.9 mg/kg, with a standard deviation of 4.35 mg/kg. The VAP UL was determined to
be 19.6 mg/kg. The VAP UL cannot be used as the representative concentration because
the data have a nonparametric distribution. The 95% UTL with 95% coverage was
determined to be 19.0 mg/kg. This value is determined to be the representative soil
background concentration for chromium.

8.5 Lead

Detected concentrations of lead ranged from 9.31 to 26.7 mg/kg. There were 96 valid
data points, after the removal of four outliers. There were no non-detects in the data set.
The data set mean was calculated to be 15.4 mg/kg, with a standard deviation of 3.45
mg/kg. The VAP UL was determined to be 26.7 mg/kg which cannot be used as the data
set is not normally distributed. The 95% UTL with 95% coverage was determined to be
22.7 mg/kg. This value is determined to be the representative soil background
concentration for lead.
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8.6 Mercury

Concentrations of mercury ranged from 0.0135 to 0.0663 mg/kg. There were 100 valid
data points with no outliers removed. There were two non-detects in the data set. The
data set mean was calculated to be 0.034 mg/kg, with a standard deviation of 0.012
mg/kg. The VAP UL was determined to be 0.068 mg/kg which cannot be used as the
data set is not normally distributed. The 95% UTL with 95% coverage was determined to
be 0.066 mg/kg. This value is determined to be the representative soil background
concentration for lead.

8.7 Nickel

Detected concentrations of nickel ranged from 6.59 to 25.1 mg/kg. There were 100 valid
data points, with no outliers removed. There were no non-detects in the data set. The
data set mean was calculated to be 13.5 mg/kg, with a standard deviation of 4.97 mg/kg.
The VAP UL was determined to be 23.4 mg/kg which cannot be used as the data set is
not normally distributed. The 95% UTL with 95% coverage was determined to be 22.6
mg/kg. This value is determined to be the representative soil background concentration
for nickel.

8.8 Selenium

Detected concentrations of selenium ranged from 0.067 to 1.66 mg/kg. There were 100
valid data points with no outliers removed. There were 20 non-detects, or 20%, of the
final data set. The VAP UL was determined to be 0.728 mg/kg which cannot be used as
the data set is non-normally distributed. The 95% UTL with 95% coverage was
determined to be 1.05 mg/kg. This value is determined to be the representative soil
background concentration for selenium.

8.9 Thallium

Concentrations of thallium ranged from 0.0758 to 0.383 mg/kg with no non-detects.
There were 100 valid data points with no outliers. The data set mean was calculated to be
0.187 mg/kg, with a standard deviation of 0.064 mg/kg. The VAP UL was determined to
be 0.315 mg/kg. The VAP UL cannot be used as the representative concentration because
the data have a lognormal distribution. The 95% UTL with 95% coverage was
determined to be 0.35 mg/kg. This value is determined to be the representative soil
background concentration.
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9.0

APPLICATION OF THIS REPORT AND SUMMARY OF
BACKGROUND DETERMINATION

Background results generated in this report are specific to Summit County. Users of this
report may elect to utilize the results presented in Section 8.0 and Table 3 for direct
comparison purposes to other properties in Summit 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 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.

The following results are the background upper limits for metal soil concentrations in
Summit County — Akron Area:

Arsenic 13.5 mg/kg
Barium 107 mg/kg
Cadmium 0.672 mg/kg
Chromium 19.0 mg/kg

Lead 22.7 mg/kg
Mercury 0.066 mg/kg
Nickel 22.6 mg/kg
Selenium 1.05 mg/kg
Thallium 0.35 mg/kg
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TABLE 1A
Soil Sampling Property Information Summary: Locations, Settings & Topography

Froperty Location

Sampled Property Abbreviation Setting Topography

(Sample 1D} Address Latitude Longitude
Adell Durbin City Park, Stow DDp ;:EI:;::;:N' 41153044 -21.442186 suburban gently to moderately sloping upland
g:l‘:gjg:m Bay Scout CMN ﬂiﬁﬂiﬂm 41227500 | -81.528170 rural moderately to steeply sloping upland
Camp Butler Boy Scout Reservation CBT E'Eeii:iﬁ; .Séﬁefq.zoﬂf Read 41.221880 -51.532020 rural gently to moderately sloping upland
Center Valley City Park, Twinsburg TCVP 'I:E:T;Z:u:::a[gH 43087 41.330385 -81.440074 suburban lewel to gently sloping stream terrace
Firestone Summit Metro Park FMP iifgnj'gﬂ'ﬂ;:;“d' 41013263 | -81.515602 suburban sioping floodplain lobe
Furnace Fun Summit Metro Park FRM ;glf:ﬁ;‘:j“?f E;g’;d' 41280573 81537438 suburban level floodplain
Ejfyﬁr Heights Summit Metro GMP iizn”gﬁﬂf;;ﬁt 41076558 | -g14s2305 | U h:::: | moderately sloping upland
Hudson Springs City Park, Hudsan HSP Ziii;“; _Ti:;z . 41248245 | _m1.4p4245 suburban moderately to staeply sloping upland
Sand Run Summit Metro Park SEM Aif;ﬂh‘l;:lr::éoad 41.134310 81558782 suburban lewel to gently sloping upland
Southgate City Park, Green 5GP 5300 Massillon Road. 40913888 | -31.467609 suburban moderately sloping upland

Morth Canfon, OH 44720




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

Preliminary Soil Boring' & Location

Soil Mapping Units, Classification and Parent Material

Sampled Property
PSB Latitude® | Longitude® | Mapping Unit UsCs UsSDA Parent Material
- Wooster silt loam lean clay N
el =1 K i5 -B1
Adell Durbin City Park, Stow DDP-1 41.153044 B1.442188 (WuB) (CL) loam glacial till
Camp Manatoc Boy Scout - . Geeburg silt loam lean clay . .
Fesanation CMN-1 41.227500 -B1.526170 (GbC2) (cL) silt loam clayey lacustrine
Camp Butler Boy Scout Reservation CBT-1 41.221890 -B1.532020 Geeb[r;;:csg loam IEEEEE;? 5ilgacn:ay clayey lacustrine
Center Valley City Park, Twinsburg TCVP-1 41330385 _51.440074 Fitchwille silt loam | sandy lean \oarm silty lacustrine
’ ’ (F&) day (CL) )
Conation-Osht we!gr:ﬂn sxiremely
Firestone Summit Metro Park EMP-1 41013283 | -81.5i50z | -OnoHen-Emema (sandwiin B o avelly | sand and gravel glacial cutwash
complex (CyD) and grawvel loamy =and
(SW-SM) ¥
- . . . : silt with sand . . .
Fumace Run Summit Metro Park FRM-1 412088573 -B1.837438 Tioga loam (TG) (ML) silt loam recent flocdplain alluvium
Goodyear Heights Summit Metro = P—— Wooster silt loam  |lean clay with . i
Park GMP-1 41076558 | -B1.452385 (WuD2) sand (CL) silt loam glacial till
. } . Ellsworth silt loam  (lean clay with -
(= B i R _ R, §
Hudson Springs City Park, Hudson HSP-1 41.248245 B1.404345 {EIC) sand (CL) clay loam glacil till
- I - . . clayey sand : :
Sand Run Summit Metro Park SRM-1 41.134310 | -81.550782 |Olmstead loam (Od) (SC}) sandy loam | silty/dayey glacial outwash
- . . - sandy silty . .
Southgate City Park, Green SGP-1 40.913889 -B1.487809 Chili loam (CnC) clay (CL-ML) loam silty/clayey glacial outwash

Haote:

1  Omne preliminary soil boring (F5B) was installed at each sampliing location to evaluate soil conditions prior to collecting analytical samples; PSB logs (with field soil
descriptions) are included in Appendix A

2 Latitude and longitude values are for the approximate center of area from which soil samples were collected




TABLE 2
Summary of Geotechnical Testing Results for Summit County Background Soils

Unified Soil Classification System [USCS) USDA Soil Classification System
Sail Sail Parent Partiche Size Distributicn Atterberg Limits Farticle Size Distribution
- USCS USDA
Sample Material .
% Gravel | % Sand | wsm %O i ! | % Graved | % Sand % Sl % Cla
Soil Type {<=d TEmm, | {<=0.074 mm = LL FL s Soil Type [ BT !
[aki T8 e} - w002 rry) [0 ) {3 i) e p— - jusil N2 rere)s
DOP-1 placaal ill lean clay (CL) 1.70 23,00 50.28 19.02 £ 17 4 odam 345 2N 4533 1e.02
CMN-1 clayey lacustrine lean clay (CL)| 0.25 455 7268 2244 || 2 17 sit loam 104 101 B6.11 244

CETA clayeylacustine | lean clay (CL)| 0.2 377 | 8250 | 3343 | 34 | 23 | 11 |shyclaylam| 000 847 | 5008 | 2355

TCWP-1 | sitty lacustrine fﬂgg‘ D1z | 4030 | 4282 | w7s | @m | 7| @ oam 07 4537 | A7 | 1675
weell-graded
FMP-1 Z‘E”ﬂ&iﬁ' e ';";Zt 4568 | 4873 | 33 22¢ | v | WP | WP |gravellyloamy| 8800 | 2884 | 342 224
[SW-SM) sane
FRM-1 ;’i’“’:"‘?"“” sif """M“L?“’"" 036 | 1015 | 4070 | 2170 | 44 | 27 | 17 | shiam | 1347 | 1231 | 4543 | 2179
GMP-1 glacial till “:"a:;a?m_'“m 083 2R | &0.87 waz | = 17| 1 st loam 24T 2703 | 5347 15,62
H5P-1 glacial il E‘:;f;" c:_“m 6.06 o006 | 4804 | 2604 | 3@ | 20 [ 18 | daykam EE3 2187 | 4238 | 2604
srM | SWicayeygacal | clayeysand | gy | g7s1 | aom | mze | 20 | 21 | 8 | sandyloam | 547 | STet | 2544 | 1128
sGpq | Sitycayeygacial | sandysity | oo | anpn | g033 | tere | | 17| 7 cam am | are | 4242 | 1878

outwash clay (CL-ML)

Miote:
1 USDA soil types are based on the laboratory analysis of the sand, sit and dlay fractions. only (nomalized to 100% with the gravel fraction removed))




Table 3
Background Statistics for Summit County
Summary Results for Nine Metals

Number of 95% UTL
Sites Number of Data with 95% 95%
Metal Included Outliers % ND  points Maximum Mean SD Distribution VAP UL Coverage UPL  Units Comments
Arsenic 10 0 0% 100 15.3 8.76 2.64 Normal 135 13.3 9.15 | mg/kg Normal distribution, use VAP UL
Barium 10 0 0% 100 106 49.6 22.1 Lognormal 93.8 107 54.5 | mg/kg -
Cadmium® 10 0 91% 100 0.672 - - - - - mg/kg | > 90% non-detect, use max value
Chromium 10 0 0% 100 19.9 10.9 4.35 Nonparametric 19.6 19.0 11.7 | mg/kg | No distinct dist., use non-parametric
Lead 10 4 0% 96 26.7 15.4 3.45 Lognormal 30.8 22.7 16.0 | mg/kg Four outliers removed
Mercury 10 0 2% 100 0.066 0.034 | 0.012 Lognormal 0.068 0.066 0.036 | mg/kg Two ND, good lognormal dist.
Nickel 10 0 0% 100 25.1 135 4.97 Nonparametric 23.4 22.6 14.3 | mg/kg | No distinct dist., use non-parametric
Selenium 10 0 20% 100 1.66 0.364 | 0.285 Lognormal 0.728 1.05 0.42 | mg/kg 20 ND, good lognormal dist.
Thallium 10 0 0%’ 100 0.383 0.187 | 0.064 Lognormal 0.315 0.35 0.20 | mg/kg -
(1) Maximum observed value was used for cadmium due to high number of non-detects. No statistical evaluations {}=mean + 2SD calculated, but dataset is not normal or lognormal and value

were made (e.g., mean, SD, distribution).

Note: ND — Non-detect

SD - Standard deviation

may not be appropriate for use as the UL.

Bold Number = Representative background value for associated metal

VAP UL — Voluntary Action Program upper limit

UTL — Upper tolerance limit

UPL — Upper prediction limit




Table 4

Property Abbreviation Key

Abbreviation

Property & General Location

DDP Adell Durbin City Park, Stow

CMN Camp Manatoc Boy Scout Reservation
CBT Camp Butler Boy Scout Reservation
TCVP Center Valley City Park, Twinsburg
FMP Firestone Summit Metro Park

FRM Furnace Run Summit Metro Park
GMP Goodyear Heights Summit Metro Park
HSP Hudson Springs City Park, Hudson
SRM Sand Run Summit Metro Park

SGP Southgate City Park




Table 5
Summary of Arsenic Data
Summit County Background Soils Summary Report

Location DDP CMN CBT TCVP FMP FRM | GMP | HSP | SRM | SGP
Sample -
Units

1 mg/kg 9.53 9.00 9.75 7.32 8.76 5.58 7.34 | 9.57 | 3.72 | 8.01
2 mg/kg 11.5 5.55 5.40 8.22 8.43 12.3 739 | 872 | 6.67 | 6.97
3 mg/kg 10.5 8.06 12.6 11.1 11.6 7.74 104 | 790 |6.71 | 7.73
4 mg/kg 11.1 7.38 11.6 9.30 7.85 11.7 6.95 11.1 | 3.08 | 10.5
5 mg/kg 11.3 7.45 7.57 6.18 9.33 9.58 153 | 990 | 15.0 | 8.56
6 mg/kg 12.7 8.91 11.7 6.73 3.95 10.1 9.02 11.5 6.81 12.0
7 mg/kg 9.5 8.33 12.1 8.90 5.63 4.64 7.68 | 939 | 7.00 | 7.58
8 mg/kg 10.8 6.16 6.74 9.33 7.71 10.6 8.54 9.47 438 | 7.30
9 mg/kg 8.28 9.78 8.24 111 3.29 9.44 9.98 8.87 898 | 115
10 mg/kg 8.68 8.98 8.99 10.6 3.96 10.5 11.8 | 889 | 812 | 8.62

Notes:

mg/kg = milligrams per kilogram




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

Location DDP CMN CBT TCVP | FMP FRM | GMP | HSP | SRM | SGP
Sample -
Units

1 mg/kg 53.9 42.0 31.8 31.1 21.7 80.5 100 47.0 56.3 32.0
2 mg/kg 36.9 45.0 29.9 27.8 28.2 80.5 93.2 63.0 67.2 45.2
3 mg/kg 435 46.0 37.8 25.9 26.0 87.4 82.8 44.9 63.0 33.6
4 mg/kg 69.7 42.2 32.0 23.6 21.8 90.2 84.3 41.2 64.8 27.5
5 mg/kg 39.5 65.0 28.9 23.3 38.1 81.9 88.5 | 48.8 | 55.0 | 315
6 mg/kg 51.8 44.7 27.1 26.1 18.6 111 106 47.8 70.7 21.8
7 mg/kg 47.6 38.0 32.4 24.9 21.4 89.5 78.1 46.4 77.7 38.4
8 mg/kg 44.8 52.1 35.8 40.9 27.9 79.7 50.9 55.5 49.1 28.5
9 mg/kg 46.6 38.2 34.4 25.4 34.4 72.2 81.2 51.3 84.2 24.0
10 mg/kg 57.4 44.0 35.8 33.2 52.2 86.9 86.2 33.9 75.0 34.1

Notes:

mg/kg = milligrams per kilogram




Summary of Cadmium Data

Table 7

Summit County Background Soils Summary Report

Location DDP CMN CBT TCVP FMP FRM GMP HSP SRM SGP
Sample -
Units
1 mg/kg <0.477 | <0.444 | <0.427 | <0.451 | <4.09 | <0.493 | <0.443 | <0.440 | 0.672 | <0.432
2 mg/kg <0.437 | <0.433 | <0.460 | <0.430 | 0.263 | <0.462 | <0.443 | <0.476 | <0.427 | <0.449
3 mg/kg <0.415 | <0.469 | 0.234 | <0.472 | <0.405 | <0.482 | <0.454 | <0.467 | <0.442 | <0.431
4 mg/kg <0.459 | <0.438 | <0.456 | <0.453 | <0.408 | <0.525 | <0.465 | <0.432 | <0.479 | <0.427
5 mg/kg <0.426 | 0.237 | <0.440 | <0.468 | <0.382 | <0.523 | <0.479 | <0.437 | 0.449 | <0.446
6 mg/kg <0.420 | <0.454 | <0.419 | <0.455 | 0.205 | <0.495 | <0.481 | <0.444 | <0.469 | <0.425
7 mg/kg <0.469 | <0.433 | 0.219 | <0.442 | <0.409 | <0.513 | <0.429 | <0.433 | <0.452 | <0.476
8 mg/kg <0.468 | <0.460 | <0.481 | <0.470 | 0.228 | 0.242 | <0.436 | <0.456 | <0.433 | <0.459
9 mg/kg <0.476 | <0.439 | <0.435 | <0.460 | <0.417 | <0.467 | <0.484 | <0.481 | 0.328 | <0.455
10 mg/kg <0.423 | <0.441 | <0.455 | <0.411 | <0.416 | <0.464 | <0.434 | <0.452 | 0.327 | <0.447

Notes:

mg/kg — milligrams per kilogram




Table 8
Summary of Chromium Data
Summit County Background Soils Summary Report

Location DDP | CMN | CBT | TCVP | FMP FRM | GMP HSP SRM SGP
Sample .
Units
1 mg/kg 10.2 | 185 | 149 | 121 3.87 12.1 9.56 16.4 5.72 7.85
2 mg/kg 10.8 | 159 | 12.3 | 8.20 5.28 12.4 | 7.05 19.9 7.18 9.61
3 mg/kg 9.26 | 17.5 | 18.6 | 9.39 4.49 12.9 7.45 16.0 5.92 7.90
4 mg/kg 8.19 | 17.2 | 17.0 | 8.14 3.95 12.4 | 8.36 15.3 491 9.69
5 mg/kg 9.46 | 169 | 125 | 6.61 6.37 11.1 8.55 17.3 10.6 8.65
6 mg/kg 9.46 | 18.3 | 14.0 | 8.35 4.31 11.3 9.49 17.7 5.44 6.93
7 mg/kg 822 | 17.1 | 15.3 | 8.98 4.60 12.9 10.6 19.6 6.07 8.45
8 mg/kg 9.34 | 16.1 | 16.4 | 155 4.19 10.7 | 9.39 18.4 6.61 9.61
9 mg/kg 11.7 | 17.1 | 13.3 | 8.98 6.25 12.6 | 8.30 18.3 5.19 8.82
10 mg/kg 10.1 | 19.0 | 13.8 | 11.1 8.95 12.3 7.95 11.3 6.91 8.28
Notes:

mg/kg — milligrams per kilogram




Table 9
Summary of Lead Data
Summit County Background Soils Summary Report

Location DDP | CMN | CBT | TCVP | FMP FRM GMP HSP SRM SGP
Sample :
Units
1 mg/kg 16.3 | 146 | 15.2 | 13.3 10.5 17.6 17.3 19.1 133 11.5
2 mg/kg 129 | 158 | 134 | 143 13.2 17.3 14.6 23.9 22.1 11.5
3 mg/kg 16.1 | 17.6 | 16.2 | 145 11.2 19.5 28.5 18.1 12.6 11.8
4 mg/kg 175 | 144 | 14.8 | 13.7 9.31 16.5 14.4 16.4 12.6 13.7
5 mg/kg 13.8 | 176 | 14.0 | 121 14.2 18.8 33.6 18.2 135 11.7
6 mg/kg 16.3 | 15.0 | 143 | 11.9 12.2 18.2 18.5 24.1 16.9 114
7 mg/kg 12.7 | 145 | 154 | 14.2 10.2 17.1 16.5 21.6 15.6 124
8 mg/kg 15.1 | 17.7 | 13.7 | 16.1 11.0 19.4 14.2 25.0 10.1 12.7
9 mg/kg 16.6 | 15.7 | 15.2 | 13.0 11.4 15.2 24.5 21.8 19.2 14.5
10 mg/kg 135 | 145 | 16.7 | 135 12.6 18.2 29.9 17.6 26.7 13.0
Notes:

mg/kg — milligrams per kilogram




Summary of Mercury Data

Table 10

Summit County Background Soils Summary Report

Location DDP CMN CBT TCVP FMP FRM GMP HSP SRM SGP
Sample -
Units
1 mg/kg 0.0241 | 0.0365 | 0.0201 | 0.0352 | 0.0282 | 0.0388 | 0.0170 | 0.0444 | 0.0262 | 0.0198
2 mg/kg 0.0269 | 0.0366 | 0.0330 | 0.0393 | 0.0279 | 0.0433 | 0.0208 | 0.0438 | 0.0165 | 0.0216
3 mg/kg 0.0273 | 0.0422 | 0.0442 | 0.0356 | 0.0235 | 0.0573 | 0.0386 | 0.0498 | 0.0111 | 0.0235
4 mg/kg 0.0282 | 0.0345 | 0.0396 | 0.0259 | 0.0223 | 0.0621 | 0.0184 | 0.0485 | 0.0155 | 0.0249
5 mg/kg 0.0258 | 0.0449 | 0.0337 | 0.0275 | 0.0292 | 0.0663 | 0.0428 | 0.0420 | 0.0207 | 0.0207
6 mg/kg 0.0333 | 0.0402 | 0.0381 | 0.0343 | 0.0180 | 0.0299 | 0.0318 | 0.0584 | 0.0425 | 0.0292
7 mg/kg 0.0324 | 0.0366 | 0.0328 | 0.0263 | 0.0145 | 0.0511 | 0.0267 | 0.0518 | 0.0135 | 0.0246
8 mg/kg 0.0282 | 0.0339 | 0.0353 | 0.0346 | 0.0186 | 0.0523 | 0.0234 | 0.0571 | 0.0112 | 0.0215
9 mg/kg 0.0312 | 0.0383 | 0.0371 | 0.0273 | 0.0233 | 0.0438 | 0.0379 | 0.0543 | 0.0538 | 0.0185
10 mg/kg 0.0321 | 0.0319 | 0.0415 | 0.0331 | 0.0259 | 0.0581 | 0.0429 | 0.0450 | 0.0630 | 0.0238
Notes:

mg/kg — milligrams per kilogram




Table 11
Summary of Nickel Data
Summit County Background Soils Summary Report

Location DDP CMN CBT TCVP FMP FRM | GMP HSP SRM SGP
Sample -
Units
1 mg/kg 8.66 24.8 17.1 16.2 8.54 17.8 13.0 17.4 7.18 7.96
2 mg/kg 11.3 17.6 13.4 9.83 10.3 20.1 10.4 22.6 9.17 9.41
3 mg/kg 9.52 20.2 25.1 11.0 8.73 20.3 10.9 16.3 8.61 7.39
4 mg/kg 7.42 19.0 19.1 12.0 7.61 20.2 11.8 19.0 7.33 8.97
5 mg/kg 9.58 20.2 14.8 7.12 12.4 17.9 12.2 18.4 9.31 8.00
6 mg/kg 10.1 20.2 17.9 10.0 8.53 19.9 13.1 22.3 8.33 8.22
7 mg/kg 6.59 19.1 18.9 9.64 8.61 21.3 14.0 19.0 10.0 9.89
8 mg/kg 8.04 18.2 19.5 20.6 10.6 16.6 11.9 20.8 7.49 10.3
9 mg/kg 7.73 20.5 14.7 11.7 10.2 19.5 11.0 11.8 9.46 9.43
10 mg/kg 9.95 19.9 15.8 15.5 11.4 19.6 11.2 7.96 9.90 9.75
Notes:

mg/kg — milligrams per kilogram




Summary of Selenium Data

Table 12

Summit County Background Soils Summary Report

Location DDP CMN CBT TCVP FMP FRM GMP HSP SRM SGP
Sample :
Units
1 mg/kg 0.270 | <0.236 | <0.242 | 0.233 | 0.542 | 0.476 | 0.694 | 0.222 | 0.407 0.206
2 mg/kg 0.216 | <0.242 | <0.251 | 0.161 | 0.459 | 0.724 | 0.790 | 0.227 | 0.356 0.129
3 mg/kg 0.345 | <0.248 | <0.250 | 0.229 | 0.343 | 0.571 1.14 0.287 | 0.386 0.249
4 mg/kg 0.384 | <0.241 | <0.254 | 0.184 | 0.260 | 0.864 | 0.906 | 0.321 | 0.297 0.310
5 mg/kg 0.344 | <0.242 | <0.240 | 0.159 | 0.430 | 0.836 1.13 0.268 | 0.336 0.193
6 mg/kg 0.308 | <0.244 | <0.246 | 0.183 | 0.254 | 0.625 | 0.976 | 0.197 | 0.569 0.262
7 mg/kg 0.238 | <0.247 | <0.240 | 0.293 | 0.336 | 0.485 | 0.693 | 0.236 | 0.397 0.288
8 mg/kg 0.259 | 0.120 | <0.246 | <0.240 | 0.279 | 0.736 | 0.808 | 0.250 | 0.483 0.155
9 mg/kg 0.295 | <0.241 | <0.235 | 0.235 | 0.262 | 0.521 | 0.759 | 0.224 | 0.630 0.240
10 mg/kg 0.322 | <0.240 | <0.241 | 0.273 | 0.293 | 0.844 | 0.921 | 0.212 | 0.619 0.296
Notes:

mg/kg — milligrams per kilogram




Table 13
Summary of Thallium Data
Summit County Background Soils Summary Report

Location DDP CMN CBT TCVP FMP FRM | GMP HSP SRM SGP
Sample -
Units
1 mg/kg 0.146 | 0.272 | 0.215 | 0.145 | 0.150 | 0.110 | 0.180 | 0.255 0.086 | 0.145
2 mg/kg 0.138 | 0.177 | 0.143 | 0.174 | 0.177 | 0.164 | 0.190 | 0.280 | 0.084 | 0.186
3 mg/kg 0.139 | 0.235 | 0.301 | 0.217 | 0.137 | 0.167 | 0.264 | 0.196 | 0.091 | 0.202
4 mg/kg 0.196 | 0.210 | 0.252 | 0.203 | 0.109 | 0.208 | 0.164 | 0.371 0.095 | 0.217
5 mg/kg 0.202 | 0.231 | 0.188 | 0.110 | 0.162 | 0.194 | 0.383 | 0.265 0.095 | 0.141
6 mg/kg 0.183 | 0.226 | 0.250 | 0.127 | 0.088 | 0.193 | 0.259 | 0.283 0.136 | 0.165
7 mg/kg 0.167 | 0.281 | 0.253 | 0.189 | 0.089 | 0.135 | 0.181 | 0.247 0.140 | 0.191
8 mg/kg 0.139 | 0.218 | 0.186 | 0.211 | 0.088 | 0.208 | 0.244 | 0.303 0.130 | 0.132
9 mg/kg 0.140 | 0.265 | 0.173 | 0.233 | 0.076 | 0.126 | 0.228 | 0.328 | 0.096 | 0.166
10 mg/kg 0.167 | 0.212 | 0.211 | 0.200 | 0.081 | 0.197 | 0.281 | 0.224 | 0.124 | 0.145
Notes:

mg/kg — milligrams per kilogram




APPENDIX A

BORING LOGS (PRELIMINARY SOIL BORINGS)
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Q0 EPAGEOPROBE LOG

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

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

Edward Linki@epa.ohio.gov

Camp Butler — Boys Scouts (CBT) DERR-SIFU
880 West Streetsboro Road Soil Boring Log
Peninsula, OH 44264

Summit County, NEDO CBT--PSB
Project MouType: NA'County Sail Background F'agE 1 of 1

LAT/LONG andior LOCATION DESCRIFTION: Lat 41.227500" / Long -B1.526170", in hardwood trees; approx 210" west of 0il & Gas well, level hilttop

GROUND ELEVATION: -855ft. ams.l.

TOC ELEVATION: MNA

DRILLING SERVICES: Ohic EPA SIFU

START DATE: 11/221/13

COMPLETION DATE: 11/21/13

DRILLER: Kelvin Jones, Jeff Martin, Ed Link; Mike Bolas—NEDD

DRILLING & SAMPLING METHODS: Hand Augar

LOGGED BY: Kehvin Jones, Jeff Martin

GROUND WATER LEVELS
DIAMETER (in): -2 | TOTAL DEPTH (ft): 4 | REFUSAL (ftr NA Date Time |Depth [f) Notes
NOTES: Prelfiminary Sail Boring (PSEB) & Laboratory sampling bath parformed on
cool, fall day (—40-50 F rainy, nowind.
T CORING SAMPLING g w
- GRAPHIC
BE Tore| Core Intervall | Sample Sample FD LOG E RUATERIAL DESGRIFTION
2 [Type| Recovery () |Interval ()| Purposeid | ippmv| & -
1 va | 0005 1 ’a/ ; USCS Clay (USDA Clay Loam): brown, medium plasticity
0.5 L
] § ;
E ua || B4 0510 {/ same as above
1 0.5 0.0 - XRF screening, PP
1- - 5o |cBT-1. 00- 20l Na | 4 e
J bl 1.0-1.5 ) ft., COMPOSITE ] A same as above
HA 0.5 by
| 4 .
b 1.5-20 G g o it ol
] HA 1#]
g 0.5 fﬁ
2 4] Lo
{ha |[bd 2025 ¥, e £ Gcoes
] g 0.5 ,‘4
E b 2530 / ; same as above, but yellowish-brown with 2 greyish tint fo sail
4 HA B 14
é 0.5 14"
3 —
|
1o 1K 30-35 // 4 same as above
i g 0.5 1 ;
E e bl 3540 f/ same as above
h <] 05 .4
4 [+ &'
Soil analytical and geotechnical testing samples CET-1
through CBT-10 were collected on 2013-11-21. CBT-1
was collected adjacent to the CET-PSE location, and CET-2
through CBT-10 were collected at random locations within a
15 fi. radius of CBT-PSB. Each 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 Tl added. In addition, sample
CET-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 CBT-1) consists of USCS Laan Clay (CL) / USDA Silty Clay Loam, hased an lab analysis.

SURVEY BENCHMARK & DATUM: Trimble Sub-mater GPS, Pathfinder

comearsion software, Google Maps, ArcGIS
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OHI0 EPAGEOPROBE LOG

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

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

Edward.Link@epa.chio.gov

Camp Manatoc - Boys Scouts (CMN) DERR-SIFU
1075 Truxell Road Soil Boring Log
Peninsula, OH 44264

Summit County, NEDO CMN--PSB
Project MouType: NA/County Saill Background F'age 1 of 1

LATLONG andior LOCATION DESCRIFTIOM: L=t 4122188907 / Long -81.532020°, in hardwoods, approx 380" due west of Camp Butler Manatoc Meamorial

GROUND ELEVATION: ~880%f. amsl | TOC ELEVATION: MNA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 11/21/13 COMPLETION DATE:

112113

DRILLER: Kehin Jones, Jeff Martin, Ed Link; Mike Bolas—NEDO

DRILLING & SAMPLING METHODS: Hand Auwgar

LOGGED BY: Kehin Jones, Jaff Martin

GROUND WATER LEVELS
DIAMETER (in): -2 | TOTAL DEPTH (ft): 4 |R.EFl..lSﬁL(Ft:r MNA Date Time |Depth (f) Notes
NOTES: Preliminary Soil Boring (PSB) & Laboratory sampiing both performed on
cool, fall day (~40-50 F rainy, nowind, overcast
z CORING SAMPLING g w
= GRAPHIC
EE Core| Core Intervall | Sample Sample FD 13| L0G § RIATERIAL DESCRIFTION
T Recovery () | Interval [f PurposalD pprmv)
= - - : 1 [ USCS Clay (USDA Clay Loam): brown, medium plasticity
i bl 0.0-05 /?. 4 : :
HA 05 g o
E y‘ / same as above
{ HA 4 D.g—é.{] XRF screening. /"/ o
. & ' 0.0- | CMN-1, 00— | y» a1 T
20 201, {’/ samea as above
1 Ha || B 1005 COMPOSITE YA a3
e o) os”|
1ua |l 1520 ??"f | o
1 g 0.5 yc o ®
2— 4 .
1 v || 20-25 {}'y‘ # . same as above
. g 0.5 d C 25| "
| T oo e T ——— = ——
va ||H] 2530 /'f' . same as above, but some gray tint
1 g 0.5 /C e
3+ -
¥ same bave
1 ua || 3035 1A, ~ ms 8
1 g 0.5 /C as|
4 g bove
s ||pd 3540 i, | Emesss
1 bl 05 A . °
a4 [ AV
Seoll and ical testing samples CMMN-1
through CMMN-10 were collected on 2013-11-21. CMMN-1
was collected adjacent to the CMN-PSE location, and
CMN-2 through CMMN-10 were collected at random locations
within a 15 ft. radius of CMN-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 CMMN-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and UISCS laboratory
s0il classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location CMM-1) consists of USCS Lean Clay (CL) / USDA 5ilt Loam, based on lab analysis.

SURVEY BENCHMARK & DATUM:
conversion software, Google Maps, ArcGIS

Trimble Sub-meter GPS, Pathfindar




OB B A GEOPROBE LOG GOT - 12000 1600 . GASLUMMT OO0 BACKGROUND S0ILE STUDYEC--GINT_ SO BORMNG_ LOGRDDA-ADELE DU RRMN G

Ohio Environmental Protection Agency | Adele Durbin Park, City of Stow (DDP) DERR-SIFU
4875 Homer-Ohio Lane 3300 Darrow Road Soil Boring Log
Groveport, OH 43125 Stow, OH 44224 o
Telephone: (614) 836-8760, Fax: (614) 836-8795 ummit County, DDP--PSB
Edward.Link@epa.ohio.gov Project NoJType: NACounty Sail Background Page 1 of 1
LATALONG andior LOCATION DESCRIPTIOM: Lat 41.153944° / Long -81.442188", in woods;, appre: 275 due north of radio tower (& parking lot)
GROUND ELEVATION: -1090 ft. ams.l | TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: 5714 COMPLETION DATE: 5714 DRILLER: Kehin Jones, Jeff Martin, Ed Link; Mike Bolas—NEDD
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Kehin Jones, Jeff Martin
GROUND WATER LEVELS
DIAMETER (in): ~2 | TOTALDEPTH () 4 | REFUSAL (L NA Date | Time |Depth(f) Notes
NOTES: Preliminary Sail Boring (PSB) & Laboratory sampling both parformed on
spring day (—85-72 degrees F); sunny/partly cloudy, slight wind.
T CORING SAMPLING E
_ GRAFPHIC
BE Core| Core Intervall | Sample Sample FD oG |8 RATERIAL DESCRIFTION
8  |Type| Recovery (fi) |Inferval ()| PurposedD | (pprv)| & -
1 LA USCS Clay (USDA Sandy Clay Loam): dark brown, bow
1 ha [ u.gg.ﬁ // A 3 plasticity
1 & gq o5 L]
4 mllE 0510 ’”3/ . same as above, but yellowish-brown
1 0.5 0.0- XRF screaning, / ’ T =
17 =" [DDP-1, 00— 20( NA e ———————— —
i g 1.0-15 20 & composITE g;f | sameas above, but medium piasticey
1A : 05 AV ol ®
L : [ imrme ae ahove WA B fome T T T T T T T
i wa |[B 1520 '!ff . same as above, but brown; trace
T g 0.5 A o ®
2 b :‘r::.ii .
{ha |[bd 2025 (,;,,s? | et abos
' g
| g 0.5 /‘r " 25
4 il 2530 ,f“ . same as above
. 0.5 A e
3 i
I
1 s % 3.0-35 "'é‘"} | oemeesabowe
- 3
| g 0.5 /r P
1 vl same bove
] 3.5-4.0 P B as al
15401 os ,'/'-"f( o
4 L] A
Soil analytical and geotechnical testing samples DDP-1
through DDP-10 were collected on 20114-05-07. DDP-1
was collected adjacent to the DDP-PSE location, and
DOP-2 throwgh DDP-10 were collected at random locations
within a 15 ft. radius of DDP-PSB. Each sample was
collected from ground surface to a depth of 2 ft. using a 1.5
to 24nch 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 DDP-1 was submitted fo
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and LISCS laboratory
soil classification.
REMARKS:

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

Q0 EPAGEOPROE LOG

SURVEY BENCHMARK & DATUM: Trimble sub-mefer GRS, Pathfinder
comeersion software, Google Maps, ArcGIS
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OHI0 EPAGEOPROBE LOG

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

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

Edward.Link@epa.chio.gov

Firestone Metro Park (FMP) DERR-SIFU
2400 Harrington Road Soil Boring Log
Akron, OH 44319

Summit County, NEDO FMP--PSB
Project MouType: MA/County Sail Background F'age 1 of 1

LAT/LONG andor LOCATION DESCRIPTION: L=t 41.013263° / Long -81.515802", in woods;, —420° NW of Firestone's Tuscarawas Shelter building

GROUND ELEVATION: ~230f. amsl | TOC ELEVATION: MNA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: &6/10/14

COMPLETION DATE: &/10/14

DRILLER: K. Jones, G. Ammstrong, E. Link; Mike Bolas—NEDO

DRILLING & SAMPLING METHODS: Hand Auwger

LOGGED BY: Kehin Jones, Jaff Martin

GROUND WATER LEVELS
DIAMETER (in): -2 |TCITAL DEFTH (ft). 3 |REFI.IEnL(ﬁ:c 3 Date Time |Depth (f) Notes.
NOTES: Preliminary Scil Boring (PSB) & Laboratory sampling both performed on
l=te spring day (~T0-80 degrees F); overcast.
T CORING SAMPLING E 0
EE’CM Core Intervall| Sample Sample FD § RUATERIAL DESCRFTION
Type| Recovery (f) | Interval ()|  PurposeiD | (pprm)| B
0.0-05 1R = USCS Sand (USDA Small Gravel): dark brown, low
1ra (|t "0 2 2| plasteiy
4 § - F|m
| 3 | e e e
{ Ha ([ D.g—é.ﬂ XRF screening, 3
. § ’ 0.0- FMP-1, 00— 20 . E P
20 ft., COMPOSITE same as above
i b 1.0-1.5 5
| ha : 0.5 E
1uallpd 1520 §| semeassbowe
1 g 0.5 , E
z ey
1 bl 2.0-25 §| camadhoe
HA 05
1y &
1 wa |[M] 2520 §| semessabowe
1 § 0.5 \ E
-4 BB 1yt ] el g cssssssssssssssssssssSSSsSSSSSSSSsSSss
Refusal at 3. Thera were three attermpts to get past the 3 I,u'l'_
Jobstruction].  MWo samples taken from 34" !
Soll analytical and ical testing samples FMP-1
through FMP-10 were collected on 2014-06-10. FMP-1
was collected adjacent to the FMP-PSB location, andFMP-2
through FMP-10 were collected at random locations within a
15 fi. radius of FMP-PSE. 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 Tl added. In addition, sample
FMP-1 was submitied to Geotechnics of Pittsburgh, PA for
sleve and hydrometer analyses, Atterberg limits, and USDA
and USCS laboratory soll classification.
REMARKS:

1. Homagenized sail from 0.0-2.0 ft deep (sampling location FMP-1) consists of USCS Welk-graded Sand with Sif & Gravel (SW-SM)/ USDA Loamy Sand,

based on lab analysis.
2. Nofe on Preliminary Reconnaissance Fom “gravel bank outwash”™.

SURVEY BENCHMARK & DATUM: Trimble sub-meter GPS, Pathfinder

conversion software, Google Maps, ArcGIS
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OHIO EPAGEOPROBE LOG

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

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

Edward.Link@epa.chio.gov

Furnace Run Metro Park (FRM) DERR-SIFU
4955 Townsend Road Soil Boring Log
Richfield, OH 44286

Summit County, NEDO FRM--PSB
Project Mo Type: NA/County Sail Background Page 1 of 1

LAT/LONG andior LOCATION DESCRIFTION: Lat 41.269573° [Long -81.637438%, inwoods; appre. 1600 W of 77T RIW, 840" NE of Brushwood Pavilion.

GROUND ELEVATION: ~10:30 ft. amsl | TOC ELEVATION: MA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 61014 COMPLETION DATE:

6114

DRILLER: K. Jones, G. Ammstrong, E. Link; Mike Bolas—NEDO

DRILLING & SAMPLING METHODS: Hand Augar

LOGGED BY: Kehin Jones, Jeff Martin

GROUND WATER LEVELS
DIAMETER (in): -2 | TOTAL DEPTH (ft): 2.5 |R.EFLISAL(Ft:|: 25 Date Time |Depth (fi) Motes
NOTES: Preliminary Sail Boring (PSB) & Laboratory sampling both perfiormed on
late spring day (~70-80 degrees F); sunmy.
z CORING SAMPLING E GRAPHIC | B
EE Core| Corelntervall | Sample Sample =) LOG E MATERIAL DESCRIPTION
Type| Recovery (/) |Interval ()]  Purposean | (pprmv)| &
| o] oo0s 1 7 , USCS Lean Clay (USDA Clay): dark brown, medium
HA 0.5 / B plasticity
E same as above
Ihal|lpg o510 XRF screening, // g
g § ’ 0.0- FRM-, 00200 . P L
20 |f., COMPOSITE 7, same as above
{ s || 10415 / 4
| 0.5 % . o
E § -l USCS Clay (USDA Sandy Clay): dark brown, medium
Jrallp] "3E° / 2| plastiity
e é ,p;/' - same as above, but gravel present
_ bl 20-25 ’ H
g e /9’: 25(3
TR.H'LIEE|@2.5'. Gravel present. There were three (3) I.l'r
I"..ahﬂ'npiﬁ'.l:a.i..-gubc--‘-'. Mo samples taken from 2.5 /
Soil analytical and gectechnical testing samples FRM-1
through FRM-10 were collected on 2014-06-10. FRM-1
was collected adjacent to the FRM-PSB location, and
FRM-2 through FRM-10 were collected at random locations
within a 15 ft. radius of FRM-PSB. Each sample was
collected from ground surface to a depth of 2 f. 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 FRM-1 was submitted to
Geotechnics of Pittsburgh, PA for sleve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
soil classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deap (sampling location FRM-1) consists of USCS 5it with Sand (ML) / USDA Sit Loam, based on lab analysis.

SURVEY BEMCHMARK & DATUM: Trimble sub-meter GPS, Pathfinder

comearsion software, Google Maps, ArcGIS
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QHIO EPAGEOPROBE LOG

Ohio Environmental Protection Agency

4675 Homer-Ohio Lane
Groveport, OH 43125

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

Edward.Link@epa.chio.gov

Goodyear Heights Metro Park (GMP) DERR-SIFU
2077 Newton Street Soil Boring Log
Akron, OH 44305

Summit County, NEDO GMP--PSE
Project MouTypa: NA/County Sail Background F'agE 1 of 1

LAT/LONG andior LOCATION DESCRIFTION: Lat 41.078558° /Long -81.4523857,

inwoods, appros. 230" dwe north of dead end in Cubver St (@ park

GROUND ELEVATION: —1030 fi. ams.l

TOC ELEVATION: MA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 61014

COMPLETION DATE: &/10/14

DRILLER: K. Jones, G. Ammstrong, E. Link; Mike Bolas—NEDO

DRILLING & SAMPLING METHODS: Hand Augar

LOGGED BY: Kehin Jones, Jeff Martin

GROUND WATER LEVELS
DIAMETER (in): -2 | TOTAL DEPTH (ft): 4 |REFUSAL(Ft:r MNA Date Time |Depth (fi) Nates
NOTES: Preliminary Sail Boring (PSB) & Laboratory sampling both perfiormed on
late spring day (~70-80 degrees F); overcast.
z CORING SAMPLING E w
- GRAPHIC
EE Core| Corelntervall | Sample Sample =) LOG E MATERIAL DESCRIPTION
Type| Recovery (fi) |Interval ()|  PurposeaD | (pprmv) | #
0.00.5 1A 11 = USCS Silty Clay (USDA Clay Loam): dark brown, wvery
1Ha (k] 0% Ll 2| moist medium plassScity; smooth grit
] § ’ d L8 U
E V1A J same as above, but yellowish-brown
4 HA 4 D'E_ELO XRF screening, VLA E
o § ’ 0.0- GMP-1, 0.0 - A u L
20 20 1., A1 o same as above
1 ma || 1005 COMPOSITE A rA &
0.5 1=
] b v LB B
] iz 1520 ot ; same as above
7 <] 0.5 Pl 5
d 2@
2— -
% 20-25 v, 5 USCS Sandy Clay (USDA Sandy Clay): yelowish-brown;
1 HA o = mediumn plasticly; gravel present
1 é ’ A 25| @
4 by 2530 ;’/ o same as above
{ HA * 3 a
é 0.5 /5 LU
1| #'
1ua [|K 30as ? g| semeasabowe
[ 05 # =
1 é é 35| @
1 |[B] 35+0 V g| sameasabove
1 b 05 / 12
a [+] S I
Seoil and ical testing samples GMP-1
through GMP-10 were collected on 2014-06-10. GMP-1
was collected adjacent to the GMP-PSE location, and
GMP-2 through GMP-10 were collected at random locations
within a 15 ft. radius of GMP-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 GMP-1 was submitted to
Geotechnics of Pittsburgh, PA for sleve and hydrometer
analyses, Atterberg limits, and USDA and USCS laboratory
s0il classification.
REMARKS:

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

SURVEY BENCHMARK & DATUM: Trimble sub-mefer GPS, Pathfinder

comearsion software, Google Maps, ArcGIS
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Ohio Environmental Protection Agency | Hudson Spgs. Pk., Hudson City (HSP) DERR-SIFU
ABT5 Homer-Ohio Lane 7085 Stow Road Soil E-unng Lﬂg
Groveport, OH 43125 Hudson, OH 44238 o
Telephone: (614) 836-8760, Fax: (614) 836-8795 | =SUmmi ki HSP--PSB
Edward.Link@epa.ohio.gov Project NouType: NACounty Soil Background Page 1 of 1
LATALONG andior LOCATION DESCRIPTION: Lat 412482457 / Long -81.404345"%, inwoods; apprec 1170 southesst of May Pavilion bldg. (@ boat ramp
GROUND ELEVATION: 1070 fl. amsl | TOC ELEVATION: MA DRILLING SERVICES: Chio EPA SIFU
START DATE: 57114 COMPLETION DATE: 57014 DRILLER: Kahin Jones, Jaff Martin, Ed Link; Mike Bolas—NEDO
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Kelvin Jones, Jeff Martin
GROUND WATER LEVELS
DIAMETER {in): -2 | TOTAL DEPTH (ft): 4 |R.EFLlSAL|:Ft:|: MA Date | Time |Depth(f) Motes
MOTES: Prelminary Sal Boring (PSB) & Laboratory sampling both parformed on
spring day (-60-55 degreas F); owercast, nowind.
z CORING SAMPLING E o
— GRAPHIC
BE Core| Corelntervall | Sample Sample D LOG E MATERLAL DESGRIFTION
O |Type| Recovery (i) |Interval ()|  PurposeiD | ippmv)| B -
1[4 2 USCS Clay (USDA Sandy Clay Loam): dark brown, low
J bl 0.0-0.5 A = 2
HA 0.5 ,‘/'f/ |g| Pestity
] un [|1B 0510 p‘f; g same as above, but brown with medium plasticity
1 0.5 XRF screening, // |2
1- o 00- |isp1, 00— 20| Na | [ TCOL ]
20 8 coMPOSITE Pl I - USCS Clay (USDA Silty Clay Loam): brown, medium
{ pa [|B] 1015 8 E LA 1 Z|  plasticity
0.5 ' 1 .
] § fld 15190
E ua IR 1520 *'f-( El same as above
T ] 0.5 ;1’/ | :;
2 & B | e
{ i || 2025 LA S
=]
. g 05 d 5: 25|8
E ua |[B 2530 PP _i same as above
- b 05 W .2
3 é -75"‘ a same as above
{ ua [|pq 2025 f?r: E
r 3 )
j g 0.5 ald a5 ©
i ua || B 3540 f{, d _E' same as above
1 [+] 0.5 .14 " d
4] [] [l |
Soil analytical and geotechnical testing samples HSP-1
through HSP-10 were collected on 2014-0507. HSP-1
was collected adjacent to the HSP-PSB location, and HSP-2
through H5P-10 were collected at random locations within a
15 ft. radius of HSP-PSB. Each sample was collected from
ground surface to a depth of 2 ft. using a 1.5 to 24nch 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 Tl added. In addition, sample
HSP-1 was submitted to Geotechnics of Pittsburgh, PA for
sleve and hydrometer analyses, Atterberg limits, and USDA
and USCS laboratory soil classification.
REMARKS:

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

OHI0 EPAGEOMROBE LOG

SURVEY BENCHMARK & DATUM: Trimble sub-mefer GPS, Pathfinder
comearsion software, Google Maps, ArcGIS




OHD PR GEOPROBE LOG.GDT - 12501/ 02058 - GASUIMMIT OO0 BACKGROUMND SOILS STUDYSC--GINT_SOL_BORING_LOGESSGR-S0UTH_GATE GRI

Ohio Environmental Protection Agency | South Gate Park, City of Green (SGP) DERR-SIFU
4675 Homer-Ohio Lane 5300 Massillon Road Soil Boring Log
Morth Canton, OH 44720
Groveport, OH 43125 S i Co NEDO
Telephone: (614) 836-8760, Fax: (614) 836-8795 ummit unty, SGP--PSB
Edward.Link@epa.ohio.gov Project Mo Type: NACounty Sail Background Page 1 of 1
LAT/LONG andior LOCATION DESCRIPTION: L=t 40.913889° / Long -B1.4567890°, in woods, G000 WSW of lodge; 40" NME of Southgate Way Trail
GROUND ELEVATION: —-1130 ft. amsl | TOC ELEVATION: MA DRILUNG SERVICES: Chio EPA SIFU
START DATE: 5714 COMPLETION DATE: 57114 DRILLER: Kabvin Jones, Jeff Martin, Ed Link; Mike Bolas—MEDO
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Kehin Jones, Jaff Martin
GROUND WATER LEVELS
DIAMETER (in}; -2 | TOTALDEPTH(R;: 4 |REFUSAL jRp NA Date | Time |Depthfi) Notes
NOTES: Prelminary Sal Boring (PSB) & Laboratony sampling both performed on
spring day (~58-72 degrees F); pertly cloudy, slight wind.
z CORING SAMPLING E w
—_ GRAPHIC
BE Core| Core Intervall | Sample Sample FD LOG E MATERIAL DESCRIFTION
O |Type| Recovery (f) |Interval ()|  PurposeiD | ippmv)| & o
1 = | USCS Sandy Clay (USDA Sandy Clay Loam): brown, low
1 ua || M u.gg.ﬁ f £|  plasticity
] B 0510 y g same as above, but medium plasticiy
7 0.5 0.0 ¥RF screening, A 1 d
1 - - lsep1, 00— 20 Na e
20 L = T | same as above
| 6] 10415 ., COMPOSITE }f 3
HA 0.5 i ]
K 7
- N / o [ T 0SCS Sandy Clay (USDA Siity Clay Loamj: brown,
1 Ha § rH % E | medium plasticiy
’ A I e
2+ § o o same as shove
1 Ha | 2.0-2.5 / §
| g 0.5 / A .53
- by 2530 ’V - same as above
{HA B Tos f / . 2
3 é f' £ = same as above
1 ua || 3035 {/‘ S
1 g 0.5 _ /5 35|
1 v, = same as above
| Ha § 3.3—;.0 // §
PR 1 /I
Soil analytical and geotechnical testing samples SGP-1
through SGP-10 were collected on 2014-0507. SGP-1
was collected adjacent to the SGP-PSE location, and SGP-2
through SGP-10 were collected at random locations within a
15 ft. radius of SGP-PSB. Each sample was collected from
ground surface to a depth of 2 ft. using a 1.5 to 24nch 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 Tl added. In addition, sample
SGP-1 was submitted to Geotechnics of Pittsburgh, PA fior
sleve and hydrometer analyses, Atterberg limits, and USDA
and UBCS laboratory soll classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deep (sampling location SGP-1) consists of USCS Sandy Sitty Clay (CL-ML) / USDA Loam, based on lab analysis.

OHI0 EPAGEOPROBE LOG

SURVEY BENCHMARK & DATUM: Trimble sub-meter GPS, Pathfinder
conversion software, Google Maps, ArcGIS




0 BPA GEOPROEE LOG.GDT - 123104 102 - GRSUMNMIT G0 BACKGROUND SOILS STUDYSC--GINT SO0 BORIMNG_ LOGRSAM--SAND_RUMGP

Ohio Environmental Protection Agency | Sand Run Metro Park (SRM) DERR-SIFU
4675 Homer-Ohio Lane ~1350 Sand Run Parkway Soil Boring Log
Groveport, OH 43125 gkm n, GHCO‘*“%%ED o
Telephone: (614) 836-8760, Fax: (614) 836-8795 ummit County. SRM--PSB
Edward Linki@epa.ohio.gov Project Mo Type: NACounty Sail Background Page 1 of 1
LAT/LONG and/or LOCATION DESCRIFTION: Lat 41.1343107/ Long -81.558782°, inwoods; near Dogwood Trail; ~200"'W of Shadowfield Area parking
GROUND ELEVATION: ~730 ft. amsl. | TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: &/10/14 COMPLETION DATE: &/10/14 DRILLER: K. Jones, G. Ammstrong, E. Link; Mike Bolas—NEDO
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Ketvin Jones, Jeff Martin
GROUND WATER LEVELS
DIAMETER {in): -2 | TOTALDEPTH (R): 3 | REFUSAL (R 3 Date | Time |Depth () Notes
MOTES: Preliminary Scil Boring (PSB) & Laboratony sampling both performed on
late spring day (~T0-80 degrees F); sunny.
— CORING SAMPLING E GREPHC | B
E £ Core| Core Intervall | Sample Sample FD LOG § MATERLAL DESCRIPTION
Type| Recovery (7 | Interval (f1)| PurposeD | (ppmv)| & r
1 A - USCS Silty Clay (USDA Silty Clay): dark brown, medium
{na| B 0025 ,::: ‘o § plasticity
y o A
4 Nl 0510 re g :"J; EI same as above, but "light & dark’
;] & 0e oo- |smmr 00— | o | MEA 1B
20 201, WAL d same as above, but brown
1 ma ([ 1015 COMPOSITE L &
]l 0.5 / K BE
E g 1 s 28 USCS Sandy Silt (USDA Sandy Silt): dark brown, low
1 HA * . & plasticity
2| g vons E. o [ USCS Sand [USDA Sand): dark brown, very wet_gravel
1 Ha 05 - e present
b é i 25| @
4 il 2530 o E same as above
b < 05 e, |
a_| [x b e -
Refusal (@ ¥ O. There wera threa (3) attermpts to offset, but /
\sampling refusal. No samples taken from 34", /
Soil analytical and geotechnical testing samples SRM-1
through SRM-10 were collected on 2014-06-10. SRM-1
was collected adjacent to the SRM-PSB location, and
SRM-2 through SRM-10 were collected at random locations
within a 15 ft. radius of SRM-PSB. Each sample was
collected from ground surface to a depth of 2 ft. using a 1.5
to 24nch 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 SRM-1 was submitted to
Geotechnics of Pittsburgh, PA for sieve and hydrometer
analyses, Atterberg limits, and USDA and LISCS laboratory
soll classification.
REMARKS:

1. Homogenized soil from 0.0-2.0 ft deap (sampling location SRM-1) consists of USCS Clayey Sand (SC) / USDA Sandy Loam, based on lab analysis.

OHI0 EPAGEDPROBE LOG

SURVEY BEENCHMARK & DATUM: Trimble sub-meter GPS, Pathfinder
comeersion software, Google Maps, ArcGIS
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QM0 EPAGEOPROBE LOG

Ohio Environmental Protection Agency
4675 Homer-Ohio Lane

Groveport, OH 43125

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

Center Valley Pk., Twinsburg City (TC\F) DERR-SIFU
10231 Ravenna Road Soil Boring Log
Twinsburg, OH 44087

Summit County, NEDO TCVP--PSB
Project NoTyps: NACounty Soil Background Page 1 of 1

LATALONG andior LOCATION DESCRIPTION: Lat 41.330385% / Long -B1.4409974°, in woods; flat ares;  ~360" NE of bike irail bridge over Tinkers Creek

GROUND ELEVATION: -365ft. amsl. | TOC ELEVATION: MA

DRILLING SERVICES: Ohic EPA SIFU

START DATE: 57/14 COMPLETION DATE: 5714 DRILLER: Kehin Jones, Jeff Martin, Ed Link; Mike Boas—NEDO
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Kehin Jones, Jeff Martin
GROUND WATER LEVELS
DIAMETER (in): -2 | TOTAL DEPTH (ft): 4 | REFUSAL (ftr NA Date Time |Depth (fi) Notes
NOTES: Preliminary Sail Boring (PSB) & Laboratory sampling both parformed on
spring day (—80-65 degrees F); overcast, shight wind.
T CORING SAMPLING g w
= GRAFPHIC
§ = [Core| Core Intervall| Sample Sample BD LOG E RAATERIAL DESGRIFTION
Type| Recovery (fi] [Interval (i) | PurposeD | (pprmv) | #
1 [ USCS Sand (USDA Sandy Loam): dark brown, low
1 ha 1B u.gg.ﬁ o o, ;(_ A z plasticity
b § 00- | TCVPA, 00— [ 0 et OS _
i 05-1.0 1.0 1.0#., el USCS Sand (USDA Silty Sandy Loam): brown, medium
1 ha || 051 COMPOSITE I E| pasticiy
§ 0.5 1 '/’ .
41— 'jaf_
i bl 1.0-1.5 Zf z same as above
HA 0.5 A1 w
1 ' A 18
4 § V o USCS Clay (USDA Sandy Clay Loam): brown, medium
[«] 1.5-20 = =
1 HA b 05 / = plasticity
bl 2025 7 g | measd
1ha |l 252 =
1 é ’ A 5=
i wa |l 2520 7 = 5ame as abowe, but low plasticity; gravel presant
il 7B
1 lIF 305 7 E‘ same as above, but medium plasticity
] g 0.5 ‘4 15 ]
1 S = same as above
1 Ha § 3.3—;.0 y/ 5
4 L. PN
Soil analytical and gectechnical testing samples TCVP-1
through TCVP-10 were collected on 2014-05-07. TCVP-1
was collected adjacent to the TCVP-PSB location, and
TCWP-2 through TCVP-10 were collected at random
locations within a 15 ft. radius of TCVP-PSB. Each
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 Tl
added. In addition, sample TCVP-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 TCWP-1) consists of USCS Sandy Lean Clay (CL)/ USDA Loam, based on kb analysis.

SURVEY BENCHMARK & DATUM: Trimble sub-meter GPS, Pathfinder

comeersion software, Google Maps, ArcGIS




APPENDIX B

FP-XRF SOIL ANALYTICAL SCREENING RESULTS




FP-XRF Screening Results for Metals, Evaluation of Background Metal Soil Concentrations in Summit County

Innov-X Tube-Based Alpha Series™™ Handheld XRF Analyzer: anahytical results in r-millicn LOD = Level of Detection (ppm)
sampia Locaion sampla sampls | Sampling ?:;‘:;;:‘;E' Reading Titanium Chromium Manganess Iren Cobalt HMicksl Copper
ldentification | Depth i) Date Data HumBer o op 90.100) LoD 10-108) [LOD 10-180) LOD 10-900) [LOD 18-100] {LOD 10-100) LoD 10-108)
m?f:ﬁ'g;;;ﬂ MIA MiA D5/2714 1 Pass Pass Fass Pass Fass Pass Pass
Guallty Assurancs | ,f:sf I:_;‘F:jla' MIA A 12401714 1 PEEE Fass Pass Fass Fass Pass Pass
@uality Control =landa o
{RANGT) 510, Blank MIA MiA DSETF14 1 =LOD <LOD <LOD < LOD <LOD <LOD <LOD
SI0; Blank MIA NiA 1201114 1 =LOD < LOD =LOD < LOD =LOD =LOD < LOD
1 437679 <LOD 289.54 24,474.59 <LOD <LOD <LOD
ﬁ:;:“;:g::"" City DOP o020 | S7H4 DS/2714
. 2 S04E55 =L0D 281.31 2429191 <LOD 53.43 4013
1 4,066.11 <L0D 164,50 24,523.33 156.14 <LOD <L0D
E:‘u%ﬂ;’f:;:fga CBT o020 | 123 | DseETid
2 373436 <LOD 142.32 24,566.12 <LOD <LOD <LOD
1 509178 <L0D 259.90 25,220 61 <LOD <LOD <L0D
E“mﬂ;u'":mhm CMN 0020 | 112143 | DSETA4
Couts of Amenea 2 £.143.35 <L0D 285.27 2475127 <L0D 5755 <L0D
1 4,566 55 145.45 <LOD 25,454 50 <LOD <LOD 4138
g:&m;aar:::uc ity TCVP 0.0-1.0 5714 DS/27/14
. a z 4.265.77 <LOD 170.23 53337 <LOD <LOD <LOD
1 367361 171.47 701.34 24,525.07 <LOD <LOD <L0D
Egﬁmﬁ’”m mit FMP 0020 | GMO0M4 | 1ZTIA4
z A HA NA A A A HA
1 524332 <L0D 72012 36,106.53 21484 <LOD 3624
:‘;ru"g'm;"" Summit FRM 0020 | GH0M4 | 1ZTIA4
z MA HA MA A A A HA
1 407257 =L0D 7E7.AT 19,111.09 <LOD =L0D =L0D
:gg";’;:;:’“’“ mit aMp 0020 | EMOM4 | 1201014
2 MA A NA MA NA MA A
1 4,455.41 =L0D 274.30 2E,345.37 <LOD =L0D =L0D
2;13':"_:‘“222:93 City HEp 0020 | S57M4 | OSoTA4
. 2 4,40B ES <L0D 235.14 26,213.22 <LOD <LOD 26.25
1 278328 13724 278.56 14,644.33 <LOD <LOD <LOD
Sand Run Summit SRM 0020 | EMOM4 | 1201014
Metro Park 2 3.479.38 15106 1610 13.536.04 <LOD <LOD 3330
1 3,846,565 <LOD 24474 21,125.28 <LOD <LOD 3635
South Gata Clty Park, SGP 0.0-2.0 5714 D5/E7F14
Grean 2 405285 <LOD 23382 20,3257 <L0D <LOD <LOD
QAMRC SI0; Blank MIA MiA DSETF14 z =LOD <LOD <LOD < LOD <LOD <LOD <LOD
Qaac 510, Blank MIA NiA 1201114 2 =LOD < LOD =LOD < LOD =LOD =LOD < LOD

A - Mot Applicabls or ot Analyzsd




FP-XRF Screening Results for Metals, Evaluation of Background Metal Soil Concentrations in Summit County

Innow-X Tube-Based Alpha Series’™ Handheld XRF Analyzer: analytical results in parts-per-million (ppm], LOD = Level of Detection (ppm)
Sampts Localion sampla sample | Sampling ?:nr:mllgp Reading Zinc Arsenic Selenlurm Rubidiurm strontium Zirconlum | Molybdsmum
lgentification | Dapth (i) Dats Dats HumBer | ;opqpq0m | moDio4e | MODA0-100) | LODA0A0D) | (LODASSe) | (LOD 0100} | QLOD 10-108)
Fass mzmal . ; — o o o
ctansarszation MUA [T 052714 1 365 Pass Pass R e Pass aB5 Pass
Guallty Assuranca ! E;E:ﬂgfr;}m HIA MiA 1201714 1 Pass Pass Pass Pass Pass Pass Pass
Quality Confrol e
jaArac) 510, Blank MIA MiA D5/27/14 1 =LOD < LOD =L0OD < LOD =LOD =LOD < LOD
SI0; Blank HiA MiA 121514 1 <LOD <LOD =LOD < LOD <LOD <LOD <LOD
1 £9.73 10.54 <LOD 65,63 7218 274,11 LOD
:g;:“s[:g::'" City ] 0020 Si7H4 D5/27/14
. 2 S0.63 11.69 <LOD 63.33 53.70 261.47 <LOD
1 50960 9.82 <LOD 7838 78.99 207.45 LOD
Egﬂ:;’l“::ﬁ;fga CBT 0020 | 112143 | 0S27A4
2 5745 11.63 <LOD TE.38 79.70 202,42 LOD
1 SE.ET .01 =LOD 104.74 76.15 253.08 <LOD
Camp Manatoc, Boy CMN 0020 | 112143 | 0S2TA4
Scouts of Amenca 3 4755 10.05 <LOD 10208 77.62 24333 <LOD
1 &7.50 12.14 <LOD 6365 B2.26 342.06 <LOD
g:“m“;:“r:f:u':'r" TCVP 0010 5714 D574
. 3 3 5913 10.25 <LOD 64,51 £4.32 253,15 LOD
1 102.27 6T <LOD 33.57 52.23 173.36 <LOD
::::;':",'L“r:’”’" mit FMP 00E0 | 604 | 1ZTIA4
P NA HA HA NA HA NA HA
1 118.52 20.28 <LOD 110.75 72.38 267G <LOD
:‘;’gg'ﬁﬂ‘" Summit FRM 0020 | eM0Me | 120104
2 MA HA NA A NA A HA
1 7253 <L0D <LOD 65.63 T7.78 367.96 <LOD
ﬁﬂ"’;:::’”m mit GMP Q020 | eMaMd | 120104
2 MA HA NA A NA MA HA
1 75.68 12.76 <LOD o700 52.36 233,32 LOD
g:l'f':l'_:‘u‘:ﬂ:g* Clty HSP 0020 Si7H4 D5/27/14
. 2 7582 a.24 <LOD 9725 £2.98 273.02 <LOD
1 67.53 .08 <LOD 4501 £5.61 20513 LOD
Sand Run Summit SRM 0020 | EMOM4 | 1201014
Metro Park 2 5533 a.10 <LOD 44.04 76.92 235.50 L0
1 5577 254 =LOD 56.43 £1.45 311.28 LOD
South Gata City Park, sep D020 | s7is | osemas
Gresn 2 5534 15.45 <LOD 54.53 £5.33 348,27 <L0D
QAMGC SI0; Blank HIA MiA D574 2 <LOD «<LOD <LOD < LOD <LOD <LOD <LOD
QAN 51, Blank MIA MiA 1201514 2 =LOD < LOD =L0OD < LOD =LOD =LOD < LOD

A - Mot Applicable or Mot Analyzed




FP-XRF Screening Results for Metals, Evaluation of Background Metal Soil Concentrations in Summit County

Innov-X Tube-Based Alpha Series™ Handheld XRF Analyzer: analytical results in parts-per-million {ppm), LOD = Level of Detection (ppm)
sampte Location sampls sampls | Sampling ?ﬂ:?:ullna? Reading Sllver Cadmium Tin Antimony MBrcury Laad
lgentification | Depth (1) | Date Dats HumBsr | opepqsw | (LODS050) | (LODGDAEN | (LODEDAEN | MLODI0A00) | (LOD1E-1e
Fags Imema ] . P . - 5
s2andandization MR WA 057ZTH4 Pass 356 Pass Pass 3EE Pass
Pass Imema y ] - P o o
g::::g gzzurrglncﬂ =tandardization Mis HiA 12M1/14 Pass 355 Pass Pass E=3 Pase
[RAIGC) 240, Erank M MIA 0527114 1 =LOoD -LoD <LOD =LOD LoD =LOD
540, Edank i A 120114 1 =LOD =LOD =LOD =LOD = LoD =LOD
1 LoD LD <00 -LOD <00 17.58
T e 1Y DOP no2n | smM4 | osEmad
. 2 £4.55 <LOD <100 -LOD <00 19.07
1 <LOD =LOD <00 =00 <00 2152
gz;"uﬁ::f::ﬁ;fga CBT D020 | 112ME | eseTie
2 -LOD <LOD <100 -LOD <00 17.58
1 <LOD <LOD <L0D <LOD <LOD 2525
Camp Manatoc, Boy CMN D020 | 112A3 | esETie
Scouts of America 2 -LOD <LOD <L0D <LOD <00 19.20
1 -LOD <LOD <L0D <LOD <LOD 17.77
E:"mt“_'r:;:':gu'f'w TCVER o0 | sTe | oszin
. a 2 LoD LD <00 -LOD <00 25.06
1 -LOD MA NA MA <00 9.5
;'::;":;:”""m” FMP po2D | &Mmis | 1204
2 MA A NA oy NA NA
1 4752 MA NA MA <00 2472
amacs Run Summit FRM 0oz0 | sMos | 12O
2 MA A NA oy NA NA
1 LoD m HA HA <00 EPY-H)
ﬁ':';’::::"mm” EMP po20 | &nois | 1zmig
2 MA A NA oy NA NA
1 LoD <LOD <00 -LOD <00 1233
E::ﬂ'ug:z:m City HEP LO-2.0 ST 05274
. 2 -LOD <LOD <L0D <LOD <LOD 2457
1 45.30 A NA oy <00 1952
Sand Run Summit SRM D020 | sM0M4 | 12m1M4
Welro Park 3 <LOD MA A NA <00 16.46
1 <LOD <LOD <L0D <LOD <LOD 19.47
South Gats Clty Park, sep Lo-2o 5THe | oseTie
Green 2 <00 <LOD <LOD <LOD < 0D 10.43
aaac 540, Eaank M A Q52714 2 =LOD =LoD =LOD =LOD = LOD =LOD
auac 240, Elank hiA MIA 120414 2 =LOoD m HA HA LoD -LOD

M - Mot Applicabls or Mot Analyzed




APPENDIX C

USCS AND USDA SOIL CLASSIFICATION
AND TEXTURAL COMPOSITION ANALYSES




eotechnics

SIEVE AND HYDROMETER ANALYSIS eotechnici & geosyniherk esting
ASTM D 422-63 (2007)
Client: MICROBAC LABORATORIES Boring No.:  Summit County
Client Reference; OHIO EPA L140680033 Depth () Soil
Project Mo 2014-368-001 Sample No.. DDP-1
Lab ID: 2014-368-001-001 Soil Color, BROWM
SIEVE ANAL HYDROMETER |
Uscs cobbles gravel sand | silt and clay fraction
USDA cobbles gravel | sand | silt | clay
12" 8" 3" 4T OME" w4 #10 #20 40 140 2200
100 e T - - —
] ! 11 ﬁr ﬁ$& [ | [ HIKER
| | | | |
.3 R e X | |
80 } L | | |
T il — R [.__.:_ | | .
AR L] . \,\
s EB 1 E : -
; : |
E 50 4+ !
§ | |
40 -
| !
30 1 T '
1 | ' .
20 ! ! !
i 5 ! ’ ,
10 1 T T i
. | |
n I L I |
1000 s " Particte Dismeter {mmj} o o aa
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 1.70
#4 To#200 Sand 28,00
Finer Than #200 Silt & Clay 89.31
USCS Symbol CL, TESTED
USCS Classification SANDY LEAN CLAY

page 1 of 4 DM ST-B1A DRTE: WERi3 REVSION: 11

544 Braddock Avenue - East Pittsburgh, PA 15112 - Phone (412) B23-7600 » Fax (412) B23-8899 - www.gectechnics.net




eotechnics

USDA CLASSIFICATION CHART

Client MICROBAC LABORATORIES Baoring No.o  Summit County
Client Reference: OHIO EPA L140600323 Depth (fty:  Sail

Fraject Mo 2014-358-001 Sample Ma.: DDP-1

Lab ID: 2014-368-001-001 Soil Color:  BROWN

PERCENT CLAY
/ \//f\ fr\ j/‘\ PERCENT SILT
80 \/ k 40
/S /\

ey, /\ &0
P
JELTY GLAY  LOs r

. 70
Y

N LY

\ /\
'\ X_»’K' I=ILT L|:‘..6.M ! \

10
‘}/‘\ j \ sn T
/N \ SN
100 0 2] T G0 L] 47
PERCENT SAND
Particle Percent UsSDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 345 0.00
2 96 55 Sand 32 33.36
0.05 G4.35 St 45,33 46,94
0.002 19.02 Ciay 19.02 18.70
USDA Classification: LOoAM
page 2of 4 DR G504 DATE: SH8HY REVIBION 11
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eotgchnics

chnical & gensynihetis wsong

WASH SIEVE ANALYSIS
ASTM D 42263 (2007)

Client: MICROBAC LABORATORIES Bonng Mo..  Summit County
Client Referance: OHIC EPA L14060033 Depth (ft):  Soil
Project Mo.: 2014-358-001 Sample Ma.. DDP-1
Lab 1D 2014-368-001-001 Soil Color: BROWN
Moisture Content of Passing /4" Material Water Content of Ratained 3747 Material
Tare Na. 1454 Tare No. VS
Wit of Tare & Wet Specimen (g) 54097 Wit of Tare & Wet Specimen (g) MA
Wit of Tare & Dry Specimean (g) 455 449 Wi, of Tare & Dry Spacimen {g) M,
Weight of Tare (g} 138.27 Weight of Tare {g) MA
Weight of Water [g) B5.48 Weight of Water (g) hA,
Weight of Dry Specimen (Q) 722 Weight of Dry Specimen (g} MA
Maoisture Content (%) 26.9 Moisture Content (%) MA
Wet Weight of -3/4" Sample (g) MA Weight of the Dry Specimen (g) rzz
Diry Weight of -3/4" Sample (g) 97368 Weight of - #200 matarial () 219.86
Wet Weight of +3/4" Sample (g) MA Weight of + #200 material {g) 87.36
Dry Weight of +3/4" Sample (g) Q.00
Tatal Dry Waight of Sample (g) MA,
Slave Siave Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retainad Retained | Percent Finer Percent
Retained Finer
Lrmm) ia) ) (%) ) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
5" 150 0.00 0.00 0.00 100.00 100.00
3 ] 0.00 0.00 0.00 100.00 100.00
i 50 0.0a 0.00 0.00 100.00 100.00
1102 75 0.00 0.00 0,00 100.00 100.00
1" 250 0.0d 0.00 0.00 100.00 100.00
340 18.0 0.00 0,00 0.00 100.00 100.00
12 12.5 000 0.00 0.00 100.00 100.00
amr 8.50 1.38 0.43 0.43 89.57 99.57
wd 475 4.02 1.27 1.70 98,20 98.30
#10 2.00 555 1.75 345 86.55 95.56
#20 0.85 7.4 2.25 570 &4 30 94.30
#40) 0425 13.22 417 9.85 80.14 90.14
EE0 0.250 28.11 8.23 18.08 81.81 21.91
#140 0108 3215 10,13 2823 71.77 .77
_iZUG 0078 781 245 30.69 68,31 69.31
Fan - 219.86 £9.31 100.00 - -
Tested By JAM Date G514 Checked By KC Cate G164

page 3af 4 DN ET-858 OATE: S1am3 REVZION: 11




eotechnics

e hnual & eoryrehelin Tesing
HYDROMETER ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC LABORATORIES Boring Mo..  Summit County
Client Reference: CHIO ERPA L14060033 Depth (ft) Soil
Project Mo.: 2014-368-001 Sample No.. DDP-1
Lab ID: 2014-368-001-001 Soil Color:  BROWN
Elapsed R Temp. | Composite R N K Diameter N’
Time Measured Caorrection | Corrected Factor
{min) ("c) (%) { mm § [ %]
i} A MA M MA M A M A,
2 45.0 22.7 451 41.4 821 0.01302 00272 56.9
3 41.0 22.7 451 36.4 72.2 0.01302 0.0180 50.0
15 3as 227 461 28.9 57.3 0.01302 0.0110 3.7
30 28.5 227 481 24.9 48.4 0.01302  0.0080 34.2
50 255 228 4.55 209 418 0.01209 00058 28.8
250 20.0 22.7 451 15.4 30.5 0.01302 00030 21.2
1440 16.5 231 4459 12.0 238 001296 0.0013 16.5
Soil Specimen Data Other Corrections
Tara No, 8963
Wigight of Tare & Dry Material (g) 156.68 a - Factor 0.99
Weight of Tare (g) 101,79
Wieight of Deflocculant (g) 5.0 Percent Finer than # 200 69.31
Waight of Dry Material (g} 40 88
Specific Gravity 2.7 Assumed

Note: Hydrometer fast is performed on - # 200 sieve malerial,

Tested By TO Date /12114 Checked By KC Data 61614
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Client:

Client Reference:
Project Na.:

Lab ID:

ATTERBERG LIMITS

Microbac Laboratonies
OHIC EPA L14060033
2014-358-001

2014-358-001-001
MNote: The USCS symbol used with this test refers only to the minus No. 40

ASTM D 431510

Boring Mo,
Cepth (ft):
Sampla Mo.:
Soil Description:

eotechnics

Summit County
S0IL
DDP-1

BROWN LEAN CLAY
{ Mirus Ma. 40 sieve malarial, Airdriad)

sieve material. See the "Sleve and Hydrometer Analysis" graph page for the complete material description .

Liguid Limit Test 1 2 3
M
Tare Mumber 310 1271 319 U
Wi of Tare & Wet Sample (g) 40.03 42 .05 38.50 L
Wi af Tare & Dry Samphe {g) 34.68 3713 33.95 T
Vit af Tare (g) 1877 21.75 18.27 I
Wi. of Water (g) 5.4 4.9 4.6 P
Wi, of Dy Sample (g} 15.8 154 157 o]
I
Moisture Content (%) 338 32.0 29.0 N
Number of Blows 15 23 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Mumber 1288 472 Liguid Limit (%) M
Wi, of Tare & Wet Sample (g) 25 .88 2618
Wi, of Tare & Dry Sample (g) 25.95 25.24 Plastic Limit (%) 17
Wit. of Tare (g} 20,66 19.68
Wt of Water {g) 09 08 Plasticity Index (%) 14
Wit af Ory Sampla (g} 5.3 56
USCS Symbal CL
Moisture Content (%) 17.6 16.9 0.7
haote: The acceptable range of the bwo Moisture confents is £ 2.6
Flow Curve Plasticity Chart
&0
2 R . .
az F @ CL
£ Ll = £ «
E o 3
i I = k=1
E mf 1 £ x L
L5} F .E" ¥
% 2 f = <
= A 3_:! 0
24 [ -
3 Y
23 4 10 y
1) L L I — i ¢ . ML
1 0 a 0 40 (] ) 100
Number of Blows ci- ,-‘"_ Liguid Limit (4
Tested By RAL Date 6190/14 Checked By KC Date 81214
pace 1 of 1 DEN: CT-848 DATE: e REVISION: 4 Ipimit.ls




SIEVE AND HYDROMETER ANALYSIS -
ASTM D 42283 (2007) eotechnics
FMTEGEITT R TESTING
Client; MICROBAC Boring Mo NA
Clent Refarence: SUMMIT COUNTY L13120821 Depth () NA
Project Ma. 2013-559-001 Sampla No.: CBT-1
Lak 1D 2013-559-001-002 Soil Color: BROWN
SIEVE ANAL ¥SIS HYDROMETER
USCS cobbles gravel | sand | silt and clay fraction
Usoa cobbles gravel | sand | silt [ clay
12 8" kN 4™ 3E” & B0 220 w40 #140 #200
100 < T e e e e == T T T
111 |t | i 1l ] "*:.,\ | |
UL il ~_ |
RN (1110 W R A T TR i -
| | | | | [ i :
B i -1 +H - . :
{1 : = ! |
70 i . . ey .
{ l
5 I _ ! |
g0 — { ! — b ! —
: LU N
550 | e N Y
i | | | | |
: | | 5 |
40 — T : I
£ | i 1N | A
] (] [ ! l | .
ap L / |g AR \‘o
| I |
! | I
20 4 . L il | —
i | |
1 | i i I
o Rmm iy : o Iin
1 | i | i [ | i
P IR I Lil | |
1000 100 10 1 0 0.0t a.001
Particle Diameter [mm)
USCS Summary
Sieve Sizes (mm) Percentage
Graater Than #4 Gravel 0.2
#4 To #200 Sand 377
Finer Than #200 S0t & Clay 85.02
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY
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eotechnics

IMTEGRIMY M TESTIMG

USDA CLASSIFICATION CHART

Client: MICROBAC Boring Mo..  MNA
Client Refersnce: SUMMIT COUNTY L13120821 Depth () NA
Project Mo.: 2013-559-001 Sample Mo.: CBT-1
Lab 1D 20113-559-001-002 Soil Color BROWN

PERCEMT CLAY
PERCENT 3ILT

CLAY \
AN

BLTY QLAY  Loas

o0 a0 an 70 [:14] 50 40 30 20 10 o]
PERCENT SAND
Particle Percent LSDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer . Percentage material for USDA Classificat,
mmy (%) (%) (%)
Gravel 0.34 0.00
2 98,66 Sand 8.45 B.47
0.0z 8321 Sit sa.T7e 59.98
0.00z2 3343 Clay 3343 33.55
USDA Classification: SILTY CLAY LOAM

page 2 of 4 DCR:CT-EIA DATE: 3M8N3 REVSKHE 1




eotechnics

INTEGRITY I TESTIMNG

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007

Cient: MICROBAC Baring Mo MA
Client Reference: SUMMIT COUNTY L13120821 Dapth (ft): WA
Projact Mo,; 2013-559-001 Sample No.: CBT-1
Lab IDv: 2013-5658-001-002 Soil Color: BROWN
Moisture Conbent of Passing 354" Materiad Waler Corlent of Retained 34" Material
Tare Mo 470 Tare Mo. A,
Wi, of Tare & Wet Specimen (g) E8O.10 Wi of Tare & Wet Specimen (g} MA
Wi, of Tara & Dry Specimen (g} B45.90 Wt. of Tarz & Dry Specimean () MA,
Weight of Tare (g} 101.38 Weight of Tare (g) M
Wight of Water (g) 4220 Weight of Water (g} MA
Waight of Dry Specimen (g) 545 52 Weight of Dry Specimean (g) A
Moisture Content (%) 7.7 Muoisture Contant (%) A
Wet Weight of -3/4" Sample (g) MNA Weight of the Dry Specimean (g) 54552
Dry Weight of -3/4" Sample (g} | Waeight of - #200 material (g) 523.81
Wet Weight of +34" Sampile (g) MA Weight of + #200 matarial (g) 211
Dy Weight of +3/4" Sampie (g) 0.00
Total Dry Waight of Sample (g) NA
Siave Sieve Weight of Soii Percent | Accumidated Percent |Accemulated
Size Opening Retained Retained | Percent Fimer Percent
Retainec Finar
{mm) [E]] (%) {%} (%} (%)
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 10:0.00
a 50 0.00 0.00 0.00 100.00 100.00
1102 s 0.00 {.00 0.00 100.00 100.00
1" 250 0.00 0.00 0.00 100.00 100.00
34" 19.0 0.00 0.00 0.0a 100.00 100.00
112" 12.5 0.00 0.0a 0.00 100.00 100.00
KT 8,50 0.00 0.00 0.00 100.00 100.00
i 475 1.14 0.21 021 99,79 8679
#10 200 074 014 0.34 99.65 99,66
#20 0.85 082 A7 051 89 449 29.49
#40 0.425 288 0.53 1.04 0505 98.96
#ED 0.250 2.84 0,52 1 S8 44 98.44
#140 0105 464 0.85 241 o7.59 a7.58
#200 0.075 855 1.57 3.08 05.02 96.02
Pan - 523.81 0502 100,00 - -
Tested By JP Date 1242313 Checked By KC Date 1243013

page 3 of 4 DEN G4 CATE JABAT SEVEISH 11




eotechnics

HYDROMETER AMALYSIS IMTEGRITY IM TESTING
ASTM D 422-63 {2007}

Client: MICROBAC Boring Na: NA
Client Referance: SUMMIT COUNTY L13120021 Dapth () MNA
Project Mo.: 2013-559-001 Sample Mo CBTA
Lab 1D 2013-552-001-002 Soil Color, BROWN
Elapsed 2] Temp, Composite R N K Diameter N
Time Measured Correction | Corrected Factor
(min) ["cl (%) { mm | (%)
0 MA MA, MA A MA A, BA MA
2 A7 0 28 455 420 G277 001319 00273 89.0
5 43.0 218 455 330 83.9 0.01319 00179 50.6
15 LT 216 4,46 32.5 .8 00318 00108 68.9
k{1 330 216 4.96 280 61.8 401319 00078 59.4
T 285 217 4493 236 520 001317 00053 49.8
250 230 217 493 18.1 3.0 0.01317 00029 383
1440 180 21.8 480 131 284 otas 0003 T
Soil Specimen Data Other Corrections
Tara No. 852
Weight of Tare & Dry Material (g} 152,42 & - Factor 0,88
Wgight of Tare (g) 102.53
Weight of Deflacculant (g) 50 Pearcent Finer than # 200 86,02
Wight of Dry Material (g) 44,88
Specific Gravity 27 Agzumed

Note: Hydromeater fast is parformed on - # 200 sreve malerial

Tested By JP Date 1212313 Checked By kG Date  T&i3013
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ATTERBERG LIMITS
ASTM D 4318-10

Client: MICROBAC Boring Ne.:
Client Referance: SUMMIT COUNTY L13120921  Depth (fty:
Project No.: 2013-558-001 Sample Mo
Lak IDx: 2013-559-001-002 Soil Description:

MNoare; The USCS symbol used with this test refers only o the minws No. 40

eotechnics

IMTEGRITY I TESTING

A

MA

CBT-1

BROWN LEAN CLAY

¢ Minars Mo, 40 sieve mattisl, sirdied)

siove materfal, See the "Sieve and Hydrometer Anslysis" graph pege for the complete material descripficn .

Liguid Limit Test 1 2 3
fa
Tare Number 471 1286 1252 u
Wit. of Tare & Weat Samale (g) 3854 46.70 4326 L
Wit of Tare & Dry Sample (g) 3278 40.14 EER T
Wi of Tara (g) 1625 20,53 18.82 [
Wi of Water (Q) 58 B.8 B.2 P
Wi of Dry Sample (g) 17.5 19,8 18.2 (o]
I
Moisture Content (%) 323 335 343 N
Humber of Blows 35 26 20 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 473 442 Liguid Limit (%) 34
Wit. of Tare & Wet Sample (g} 27 87 2226
Wi. of Tare & Dry Sample (g) 2665 21.09 Flagtic Limit {%) 23
Wit. of Tare (g) 2149 1503
Wit. of Water (g) 1.2 1.2 |Plasticity Index {%) 11
WL of Dry Sample (g) 52 5.1
USCS Symbol cL
Moisture Content (%) 236 231 0.5
Note. The accaptabie range of the two Moilsture confenis iz 2 2 6
Flow Curve Plasticity Chart
o ‘ T | T T =
| | | ! +|-
dmeaniincEmiiie
iz 4 — ! I.
£ | | L g
E — 1 AL —1 Hy &
£ L LU 2
S | | F | z™
] | 9 |
f oo i M 2
=1 | F - | =
as b L1 11N | IREE
| RN '
an | | | 10 i =
an L | : H l i a ! : | m_ |
! 1 o o/ 20 40 &0 5 120
Murmnber of Blews oL a’l Liguid Limit (3}
Taslad By TO Dala 1220013 Checked By KC Dale 122313
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SIEVE AND HYDROMETER ANALYSIS .
ASTM D 422-83 {2007) eotechnics
FRTEGRITY I TESTIMG

Client; MICROBAC Boring Mo NA
Client Reference;  SUMMIT COUNTY L13120821 Depth (). NA
Project Mo 2013-558-001 Sampla Mo CMN-1
Lab I F013-555-001-001 Soll Color: BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel i sand I silt and clay fraction
usDA cobbles gravel | sand | silt | clay
12* & 3 347 JET #4 #I0 W20 240 #140 #200
100 T —— ,a-—n—n—-n— E‘ _?_ -
| | il —~m,
gn H- +— —1— |
' | ] 1
' I | N N
an I : [ 1
! i | ‘ '
70 ! i { —} :
[ [ | [
z I i | .
E ! | ] 4 -
im | [ [ | |
& i | | i | | i
g50 [ - ! iR !
& B i [
Al - | I ! | : - 1
. l | | \ |
30 JiHHH i ‘\2;\ |
i 111 | \1\
20 ] A r : o
0 : - : 4 l
ol [ | | i
1000 100 10 1 0.1 0.01 0,004
Particla Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.35
#4 To#20 Sand 4,55
Firer Than #2040 Sht & Clay 95.10
USCS Symbol CL, TESTED
USCS Classification LEANCLAY
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eotechnics

INTEGRITY i TESTING

USDA CLASSIFICATION CHART

Chent MICROBAL Boring Ne.:  NA
Client Reference: SUMMIT COUNTY L131208921 Depth (ft,.  MA
Project MNa.: 2013-552-001 Sample Mo, CMN-1
Lab 1D 2013-558-001-001 Sall Color: BROWMN

PERGENT SILT

. VA \<\
 RANDY CLAY LOAM

2 x—/—*-;ﬁ%(# w—“=¢/ 5«’—%(/ \sn

Wy,
N Vsl AJ
/MB\/ \ ‘)J/ \ \ /
10 [}
PERCEMT SAND
Particle Percent USDA SUMMARY Actual Corrected %% of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
{mm} () (%) %)
Gravel 1.04 0.00
2 95.96 Zand 1341 10.52
0.05 8855 St 8811 66.80
0.00z2 22.44 Clay 22 .44 22,68
USDA Classification: SILT LOAM

Q0K CTAERA DATE: W48H1 BEPWEKIN: 11
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eotechnics

JMTEGRITY IW TESTING

WASH SIEVE ANALYSIS
AETH D 422463 (2007)

Client: MICROBAC Baring Mo NA
Chent Referance: SUMMIT COUNTY L13120921 Depth {ft): MA
Project Mo - 2013-558-001 Sample Mo.: CMN-1
Lakb [Dx 2013-559-001-001 Sail Colar: BROWM
Maisture Comntant of Passing 34" Materal Vifater Content of Retained 3/4" Mateial
Tara No, a76 Tare Mo. MA,
Wt of Tare & Wet Specimen (g} 895,88 Wi of Tare & Wel Spacimen (g) MA
Wi of Tare & Dry Specimen (g) B05.10 Wi. of Tare & Dry Specimen (g) MA
Waight of Tare (g} 101,54 Weight of Tare {g) A
Weight of Water {q) Ba.7E Waight of Water (g) A
Weaight of Dry Specimen (g} T4 56 Waight of Dry Specimen (g) e
Moisture Content (%) 12.7 Molsture Content (%) NA
Wet Wesght of -3/4" Sample (g) MA Weight of the Dry Spacimen (g) 704,58
Diry Weight of -3/4" Sample {g) 34.54 Weight of - #200 materizl (g) g70.02
Wat Weight of +3/4" Sample (g} MA Wiaight of + #200 material {g) 34 B4
Dy Weight of +3/4" Sample (g) 0,00
Total Dy Weight of Sample (g) A
Sieve Sieve Weight of Sai Percent | Accumulated Percent [Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retained . Finar
frmm) i) (%) (%) (6] (]
12" 200 £.00 0.00 .00 100.00 100.00
g 150 Q.00 0.00 .00 100.00 100.00
k) 75 0.00 0.00 G000 100.00 100.0:0
x 50 0.00 0.00 .00 100.00 100.00
11z ars .00 0.00 0.00 100.00 100.00
1" 250 Q.00 .00 000 10000 100.00
Jqn 18.0 0.00 0.00 0.00 100.00 100.00
1z 125 0.60 Q.00 0.00 100,00 100.00
e S50 1.32 0.1% 0.8 g8.81 99.81
#4 475 1.14 0.16 0.35 99.65 %9.65
#10 2.00 4.90 070 1.04 9B 96 %5.96
#20 0.85 4.63 0.66 1.70 48.30 98.30
#40 0.425 5.22 0,74 2.44 97 56 47.58
#30 0.250 5.04 072 316 9684 96.84
#140 0.106 8.74 1.24 4.40 95,80 95.60
#2200 0.075 i85 .50 490 9510 95.10
Fan = E70.02 85,10 100,00 = -
Tasted By JP Cate 1212313 Checlked By KC Date 1213013
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eotechnics

HYDROMETER ANALYSIS INTEGRITY I TESTING
ASTM D 42263 (2007)

Client: MICROBAC Baring No.:  NA
Client Reference: SUMMIT COUNTY L13120821 Depth (fty,  NA
Project Mo, 2013-558-001 Sample Mo CMN-1
Lab 1D: 2013-558-001-001 Sail Calor,  BROWN
Elapsed | R Temp. Compogite R N K Diameter N*
Time Measured Correction | Correctaed Factor
{min) {'c) i (%) { mm } (%)
J MA MA NA MA A A A MA
2 500 216 4 95 45.0 824 0.01319 00285 78.3
L 41.5 216 496 365 668 0.01319 00182 63.5
15 25 216 498 275 50.4 001318 00113 47.9
30 2ro 216 496 220 0.3 001319  0.0083 38.3
74 23.0 M7 #83 181 330 001317 0.0054 a4
250 19.5 217 483 146 266 G037 00030 253
1440 168.0 218 4.590 111 20.3 001318 00013 18.3
Soil Specimen Data Other Corrections
Tare No. 2327
WWeaight of Tare & Dry Material (q) 155.25 a - Factor 0.99
Weight of Tare (g) 48,11
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 95.10
Weight of Dry Material {g) 5414
Specific Gravity 27 Assumed

Note: Hydromater last is parformed on - # 200 sove maleral

Tested By JP Date 122313 Checked By KC Date  12/3013
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ATTERBERG LIMITS
ASTM D 431810
Cliant: MICROBAC Boring Mo.:
Cliert Referencs: SUMMIT COUNTY L13120821  Depth {ft)
Project No.: 2013-559-001 Sample Mo
Lab 10: 2013-558-001-001 Soil Description:

Note: The USCS symbol used with this test refers only 1o the minus No. 40

eotechnics

IMTEGRITY i TESTING

NA

MA,

CMM-1

BROWN LEAN CLAY

[ Minus Mo, 40 seve material, Airdriad)

siave matenial, See tha "Sleve and Hydrometer Analysis™ graph page for the complefe material description .

Liquid Limit Test 1 2 2
]
Tare Mumber 1252 1254 445 U
Wi of Tare & Wet Sampie (g) 40.59 ire3 a4.490 L
Wt of Tare & Dry Samgla (g) 3368 3030 ar 83 T
Wit of Tare (g) 14.84 11.53 2031 I
WVit. of Water (g) 7.0 7.a 7.1 P
\Wt. of Diry Sample (g) 18.8 188 17.5 o
|

Moisture Content (3) ir.z 9.1 40.4 N
Number of Blows 35 25 18 T o
Plastic Limit Test 1 2 Range Test Results
Tare Number 1272 1240 Ligquid Limit (%) 38
Wt of Tare & Wet Sample (g) 21.01 16.57
Wi, of Tare & Dry Sample (g) 19.809 15.48 Plastic Limit {%) 22
Wi, of Tare (g) 14.85 10.43
Wit of Water (o) 1.1 1.1 Plasticity Index (%) 17
Wit, of Dry Sample (g} 50 5.1

USCS Symbol CL
Moisture Content (%) 22.2 1.6 0.6
MNofe: The accepfable range of the fwo Molsture confents is + 2.6

Flow Curve Plasticity Chart
4T | T ||— = | -
3 | R | | I | LA
a0 k- — |1 I: 0 . I
| \ I. |® | Tl (o8 |
£ i | 1] {41 | 2 |
o | : ' _ 5 {
i L !- ! . ] | I E | - |
S 1 ; ¥ I X i
0T T 3 ey
: | il €=
4 il 4
i = || " A :
| BN i =' e
a0 Lidil L LAl 5 R L l
1 10 103 v 20 A 0 B 100
Murnber of Blows Ci- ﬁ]‘_ Lisgusied Lamit (%)
Tesled By 7o Data 12020413 Chacked By KC Oafe 1272313
page 1af 1 DCN: CT-548 DATE: a3 REVISION: 4 JEfm, xiz




eotechnics

SIEVE AND HYDROMETER AMALYSIS geolechiacal & geosymthelic sling
ASTM D 422-63 (2007)
Client: MICROBAC LABORATORIES Boring Mo.:  Summit County
Client Beference: CHIO EPA L14060033 Depth (ft):  Soil
Project Mo.: 2014-368-001 Sample No.. TCWVP-1
Lab ID: 2014-368-001-002 Soil Calor:  DARK BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel [ sand | silt and clay fraction |
usoA cobbles gravel | sand | silt [ clay
12" 8" 3" 34" 38" 4 W0 #20 #40 #140 #200
100 e

50

1 A R
N |

2 =2
i
e

Percent Finer By Weight
z

&
[=3
1
ol

yd

/

10 ! HHA- ! ‘ il

1000 100 10 01 0. 0.001

1
Particke Diamater (mm}

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 0.12
#4 To #200 Sand 40,30
Finer Than #200 Sif & Clay 58,57

USCS Symbol CL, TESTED

USCS Classification SANDY LEAN CLAY

page 1of 4 DR GTHIA DWTE: JMEH3 REWSHAE 11




Client:

Client Reference:

Project No.:
Lab 10

PERCENT CLAY

Y
a0 / X\ )\(f , z’}\ \C ;QT LoaM )
BANDIY CLAY LEIAM s N L - L

USDA CLASSIFICATION CHART

MICROBAC LABORATORIES
OHIO EPA L14060033
2014-368-001
2014-368-001-002

Boring Mo
Depth (ft):
Sample Mo.:
Soil Calor:

eotechnics

K qrosyntiaclic sesling

Summit County
Soil

TCWP-1

DARK BROWN

PERCENT SILT

. Y
) : 7
40 / = : R
NAVANA VAN
-

N
-\u/

100 a0 Bl 70 &0 50 40 30 0 i o
PERCENT SAND
Particle Percent UsSDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm} (%) (%] (%)
Gravel 0.7 0.00
2 88 29 Sand 4537 45.69
0.05 53,92 St aFaAv 37.43
0.o0z 18,75 Clay 16.75 16.87

USDA Classification: LOAM
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eotechnics
WASH SIEVE ANALYSIS
ASTM D 422-83 (2007)
Client: MICROBAC LABORATORIES Boring Ma.:  Summit County
Cliart Referance: OHIO EPA L14080033 Dapth (/1) Sail
Project No.: 2014-368-001 Sample No.. TCVP-1
Lak 1D: 2014-368-001-002 Soil Color: DARKE BROWN
Muoisture Cantent of Passing 34" Material ‘Water Content of Retained 34" Matarial
Tare Mo, 1428 Tare Ma, A
Wit. of Tare & Wet Specimen (g) T96. 64 Wit of Tare & \Wet Specimen {(g) MA,
Wi of Tare & Dry Specimen (g) BED.21 Wi, of Tare & Dry Specimen (9) M
Weight of Tars (g) 145.24 Weight of Tare (g} MA
Weight of Water (g) 136.43 Weight of Water () M,
Weight of Dry Spacimen (g) 514 .97 Weight of Dry Specimen (g) MA
Moisture Content (%) 26.5 Moisture Content (%) HA
Wet Weight of -3/4" Sample (2) MA Weight of the Dry Specimen (g) 514.97
Dry Weight of -3/4" Sample (g) 208.18 Weight of - #200 material (g) 30879
Wt Weight of +3/4" Sample (g) MA Weight of + #200 material {g) 20818
Dry Weight of +3/4" Sample (g) Q.00
Tatal Dry Weaight of Sample (g) A
Siavea Sieve Weight of Seil Percent | Accumulated Percent [Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retained Finer
(mm) 12)] 4] (%) (%) (%)
2" 300 0.00 0.00 0.00 100.00 100.00
" 150 0.00 0.00 0.00 10:0.00 100.00
3 75 0.00 0.00 0.0a 100.00 100.00
2 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.0a 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" 125 0.00 0.00 0.00 10:0.00 100.00
ag" 8.50 0.00 0.00 0.0a 100.00 100.00
#4 475 0.64 012 01z 099.88 55.88
#10 2.00 im 0.58 0.71 99,29 99.29
#20 0.85 6,83 1.33 2.04 87,96 97.96
#40 0.425 24 81 478 681 83,19 93.19
#50 0.250 B1.05 11.86 1867 81.33 81.33
#140 0.108 8925 17.33 38.00 G4.00 64.00
#200 0.075 2274 4.43 40.43 58,57 59.57
Pan - 206.79 59.57 100.00 - -
Tested By JAM Date Gi5/4 Checked By KC Date BMEM14
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eotechnics

waliheaal & qisspathelic =g

HYDROMETER ANALYSIS
ASTM D 422-63 (2007)
Client: MICROBAC LABORATORIES Boring Mo, Summit County
Client Referance: QOHIC EPA L14060033 Depth (), Soil
Project Mo.: 2014-3658-001 Sample No.: TCWP-1
Lab 1D 2014-368-001-002 Soil Color;  DARK BROWM
"Elapsed R Temp. | Composite R M K Diameter N
Time Measured Correction | Comected Factor
{min) {"c) (%) { mm } (%)
0 MA A MA A MA A MA MA
2 350 27 451 N4 78.3 001302 0.0287 46.7
& 325 27 451 278 598 001302 001583 41.4
15 285 227 451 21.9 545 001302 00116 k]
30 23.5 227 451 18.9 471 0.01302 0.00B4 281
&0 20.0 228 4.55 15.4 3858 0,01289 0.0080 230
250 17.5 2.7 451 12.9 322 0.01302 0.0030 18.2
1440 14.0 231 4.44 8.5 237 0.012% 00013 14.1
Soil Specimen Data Other Corrections
Tare No, T0a
Weight of Tare & Dry Material (g) 142.39 a - Factor 0,89
Weight of Tare (g) a97.71
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 5857
Weight of Dry Material {g) 3068
Specific Gravity 27 Aszumed
Note: Hydrometar tes! is performed an - # 200 sfeve matertal.
Tested By TO Date 512014 Checked By K Date  GM1614

page 4 of 4
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ATTERBERG LIMITS
ASTM D £318-10

eotechnics

stechnical & qeosyrthetic leiting

Client: Microbac Laboratories Boring Mo.: Summit County
Client Reference: DHIO EPA L14080033 Dapth (ft): S0IL
Project Ma.: 2014-368-001 Sarmple Mo.: TCWVP-1
Lab 1D: 2014-368-001-002 Soil Description; DARK BROWMN LEAN CLAY
Note: The USCS symbel used with this test refers only to the minus No. 40 { Minus No. 40 sieva matarisl, Awrdriad)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material deseripdion .
Ligquid Limit Test 1 2 3
M
Tare Numbar 147 274 1285 u
Wi of Tara & Wet Sample (g) 42 40 42 .00 32.38 L
Wi of Tare & Dry Sample (g) 3837 3744 28.08 T
Wi of Tara (g) 20.43 15.94 11.84 I
Wi of Water (g) 4.5 45 43 P
Wi of Dry Sample {g) 7.4 17.5 6.1 o]
I
Molsture Content (%) 25.3 26.1 26.8 N
Number of Blows 34 28 20 T
Plastic Limit Test 1 2 Range Test Results
Tare Mumber 442 1280 Ligquid Lirmit (%) 26
Wi of Tare & Wet Sample (g) 2217 21,44
Wi, of Tare & Dry Sample (g) 2131 20.56 Plastic Limit (%) 17
Wi of Tare (g) 16.02 15.37
Wi of Viater (g) 0.9 0.9 Plasticity Index (%) )
Wi of Dry Sample {g) 53 52
USCE Symbol cL
Moisture Content (%) 16.3 17.0 0.7
Note: The accepiable range of the fwo Moisture confents is + 2.6
Flow Curve Plasticity Chart
28 r EQ
a7 b—1 | R 11 1111
L [v] 80
wf | L LU (472} cL
§' 25 - LY % o0
Py :
HE - 2w
5 E 2
=y L 1 I -
2 E E 0
2 F
M i " | N— - .. L 1
2 — o ML
1 10 1 o/ n 40 ED 0 100
Humber of Blows cL- HL Lil] wid Limit {n&'
Tested By JP Date S04 Chackod By KC Dale 81214
page Taof 1 DCH: CT.548 DATE: J1an3 REVISION: 4 LN AR




SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-83 {2007) eotechnics
IMTEGRITY I TESTING
Chent: Microbac Laborgtories, Inc. Boring No.:  Backgro I
Client Reference: OH EPA-DERR VAP Summit Co. L14090859 Depth {ft): NA
Praject MNo.. 2014-039-002 Sample No.: FMP-1
Lab [T 2014-035-002-003 Soil Color:  DARK BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel sand | silt and clay fraction
UsDA cobbles _gravel | sand | silt | clay
12" g 3 34" 38" m4 Wil #20  #40 #140 200
s nNn T T T
20 ] \ -t [ : .
B0 -H
] 1**\
| 1
§
=% \
]
i 50
Em{ L - - -
g |l
30 4 | - fe
20 i Ml |
| \k
ol ) : T I
1 I o=
] it i .
| | il s 1 |
N it in || H i
1300 100 10 1 0. Q.01 f.om
Particle Diameter (mm}
USCS Summary
Slove Sizes (mm) Percentage
Greater Than #4 Gravel 45.68
&4 To #200 Sand 4873
Finer Than #200 Silt & Clay 5.58
D0 = 560
USCS Symbaol SW.SM, TESTED DIg = 173 ce = 1.70
{NON-FLASTIC FINES)
USCS Classification WELL-GRADED SAND WITH SILT AND GRAVEL D10 = 0.3130 CU = 1788

page 1af 4
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USDA CLASSIFICATION CHART

eotechnics

IMTEGRITY W TESTING

Client: Microbac Laboratorias, Inc. Boring Me.:  Background Soil
Client Reference: OH EPA-DERR VAP Summit Co. L14030859 Depth () NA
Project Mo.: 2014-038-002 Sample No.. FMP-1
Lab ID; 2014-039-002-003 Soil Color;  DARK BROWN
PERCENT CLAY
PERCENT SILT
A0 n
\\ / \ A
SLTTOLAY  LOAM
LAY LOAR T0
BANUY’..LA.H'LDAM A A A
NS \ / \/ N \/ \ =
Lew
A/ SILTLM
S / \/\/\
BEHD
AVANEERN
&0
< FERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Parcentage material for USDA Classificat.
[rmm) (%} (%) (%]
Gravel 68.00 0.00
2 32.00 Sand 26,54 83.25
0.05 538 Sift 312 9.76
0.002 224 Clay 204 6.99
USDA Classification: LOANY SAND

page 2 of 4
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WASH SIEVE ANALYSIS
ASTM D 422.63 (2007)

eotechnics

HTEGRITY I TEETING

Client: Microbac Laborataries, Ind. Boring Na.:  Background Soil
Client Reference: OH EPA-DERR VAP Summit Co. L14090859 Depth (R}
Project Mo, 2014-038-002 Sample No.. FMP-1
Lab ID: 2014-039-002-003 Sail Codor: DARK BROWN
Meoisture Content of Passing 3" Material ‘Water Content of Retained 34" Material
Tare No. 2485 Tare No. MA
Wit of Tare & Wet Specimen (g) 1631.20 Wit. of Tare & Wet Specimen {g} A
Wit. of Tare & Dry Specimen (g) 1538.00 Wit. of Tare & Dry Specimen (g} MA
Weight of Tare {g} 81.04 Weight of Tare (g) A
Weight of Water (g} 92.20 Waight of Water (g} A
Weight of Dry Specimen (g) 144758 Waight of Dry Specimean (g) MA,
Moisture Comtent (%) 6.4 Moisture Content (%) A
Wat Weight of -3/4" Sample (g) MNA Weight of the Dry Specimen {3} 144795
Dry Weight of -3i4" Sampla (g) 1323.81 Welght of -#200 material (g) B0.96
Wet Weight of +3/4" Sample (g) MA Weight of + #200 material {g) 1367.00
Dry Weight of +3/4" Sample (g) £3.09
Total Dry Weight of Sample (g) A
Sieve Sieve Weight of Sail Pearcent | Accumulated Percent |Accumulated
Size Opening Retained Retained |  Percant Finer Percent
Retained Finer
{mm;) (g} (%) %) (%) ()
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.oo 0.00 100.00 100.00
ra 50 0.00 0.00 0.00 100.00 100.00
114/2* a5 Q.00 0.00 0.00 100,00 100.00
1 25.0 0,00 0.00 .00 100.00 100.00
K- 18.0 43,04 298 298 a7.02 a7.02
12" 12.5 113.08 781 10,79 89.21 89.21
ki 2.50 157.00 10.85 2163 78.37 TB.IT
ES £75 34820 24.05 4568 54,32 54.32
#10 200 323.20 22.32 G800 3z.00 32.00
#20 0.88 168.86 11.66 T9.67 20.33 20,23
#40 0.425 107.01 7.39 BT.06 12.94 12.94
#60 0.250 7382 511 92,16 T84 7.84
#140 0.108 26.62 1.84 04,00 5.00 5.00
 ®200 0.075 5.93 0.41 9441 5.55 5.59
Pan - B0.96 5.59 100.00 - -
Tested By RaL Data &84 Checked By kG Date /26014
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eotechnics

IMTESGRITY IN TESTIMG

HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: Microbac Laboratories, Inc Boring Mo Background Soil
Client Referance: OH EPA-DERR VAP Summit Co. 114080859 Depth (ft); WA
Project Mo.: 2014-038-002 Sampla Mo, FMP-1
Lab 10 2014-039-002-003 Scil Color: DARK BROWN
Elapsed R Temp. Composite R M K Diameater N
Time Measured Correction | Corrected Factor
{min} {"c) (%) {mm } (%]
] MA MA MNA HA MA MA MA MA
2 14.0 221 4.B0 8.2 g2.2 0.01311  0.0347 5.2
5 13.5 221 4.80 8.7 &7.2 001311 0.0220 4.9
16 11.0 221 4,80 6.2 621 001311 D25 3.5
36 10.0 221 4,80 5.2 521 001311 0.0084 29
62 a5 1.7 4493 46 458 0.01317 00084 26
250 2.5 21.8 4,90 4.6 48,1 001316 00032 26
1440 8.5 21.4 5.02 3.5 34.8 001322 00013 149
Soil Specimen Data Other Corrections
Tare No, =l
Weight of Tare & Dry Material (g) 115.86 a - Factor 0.59
Weight of Tare (g) 100.95
Weight of Deflacculant (g) 5.0 Percent Finer than # 200 5.59
Wight of Dry Material (g} .68
Specific Gravity 27 Azsumed

Noto: Hydrameler les! is performed on - # 200 siowve malerial,

TestedBy  TO Date 823114 Checked By  KC Date  9/26/14
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ATTEREERG LIMIT
ASTM D 4318410
Client: Microbac Laborateries, Ing, Boring No.:
Client Reference: OH EFA-DERR VAP Summit Go. L14080858 Depth (f):
Project Mo 2014-039-002 Sample MNo.:
Lab ID: 2014-039-002-003 Visual:

NON - PLASTIC
MATERIAL

Tested By PC Lrate 1714 Checked By PC

eotechnics

INTEGRITY 1IN TESTING

Background Sail

A

FMP-1

DARK BROWN SILT

{ Minus Mo, 40 sieve material, Airdded)

Date 21814

DO CT-84C DATE: 300A3 REVISION: 3
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Client:

SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-83 (2007)

eotechnics

FNTEGRITY 1N TESTIMNG

Microbac Laboratories, Inc. Borng No.:  Backg I
Client Referance: OH EPA-DERR VAP Summit Co. L14090859 Depth {ft);  NA
Project MNo.: 2014-039-002 Sample No.. FRM-1
Lab ID: 2014-039-002-004 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel | sand 1 silt and clay fraction
UsDA cobbles gravel | sand | silt | clay|
12" g+ a3 34T 3E" 4 #10 #20 #40 #140 #200
T T T~ TTT 0 1l
=] | - | - # .
I | | \““-..... | | l.
1 ’ | . M
ED || =
] "D-.,_\C
70 5 f£ I
l N
5 | N
g0 | A
& ] '\
550
£ \
i | UL
'.'h.
30 e
20 41 ™
| | |
10 | H [ L
10 | |
o 1L Ui | | | | | | |
1000 100 10 A 0.1 00t 0,001
Particle Diameter (mm}
USCS Summary
Sieve Sizes (mm} Percentage
Greater Than #4 Gravel 8.36
#4 To #200 Sand 18.18
Finer Than #2070 Sift & Clay 71.48
USCS Symbol ML, TESTED
USCS Classification SILT WITH SAND

page 1 of 4
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USDA CLASSIFICATION CHART

Client: Microbac Laboratories, Inc. Boring MNo.:
Client Reference: OH EPA-DERR VAP Summit Co, L1408085%  Depth (ft);
Prajact No.: 20114-038-002 Sample No.:
Lab ICx 2014-038-002-004 Soil Calor:

20

eotechnics

IMTEGRITY i TESTIMNG

Background Soil
A,

FRM-1

BROWMN

PERCENT SILT

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
{mmj} (%} (%) (%)

Gravel 13.47 0.00

il BE.53 Sand 19.31 2232

0.05 6722 Silt 45.43 52.50

0.002 21.79 Clay 21.79 25.18
USDA Classification: SILT LOAM

page 2 of 4 DEN: CT-834 DATE: VBera AEVISIDN: 11




eotechnics

IHSTEGRITY [N TESTING

WASH SIEVE ANALYSIS
ASTM D 422-53 (2007}
Client: Microbac Laboratories, Inc. Boring No.:  Background Soil
Clignt Reference: OH EPA-DERR WAP Summit Co. L14080858 Dapth (ft): WA
Project No.: 2014-038-002 Sample No.. FRM-1
Lab ID: 2014-038-002-004 Soil Color:.  BROWM
Moisiure Content of F"-EEE-II"IH 4" Materlal ‘Water Content of Retained 34" Material
Tare No. 664 Tare No. MA
Wi of Tare & Wet Specimen (g) 8933.13 WL of Tare & Wet Specimen {g) A
Wt of Tare & Dry Specimen {g) T45.70 Wi of Tare & Dry Specimen (g) MA
Weiaht of Tare (o) 5 84 Weight of Tare {g) P,
Weight of Water (g) 167.43 Weight of Water (g) g,
Waight of Dry Spacimen (g} 548 86 Weight of Dry Specimen {g} A
Moisture Content (%) 28.8 Moisture Content [%:) HA
Wat Weight of -3/4" Sample (g) MA Weight of the Dry Specimen (g} 549.86
Dry Weight of -3/4" Sample {g) 17648 Weight of - #200 material (g} 46457
Wet Weight of +3/4" Sample (g) Ma Wizight of +#200 material (g) 185.29
Dry Weight of +3/4" Sample {g) 8.83
Total Dry Weight of Sample (g) MA {
Sigve 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
! 150 0.00 0,00 0.00 100.00 100.00
a e 0,00 .00 0.00 100.00 100.00
e &0 0.00 0.00 0.00 100.00 100.00
112 35 0.00 0.00 0.00 100,00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
- 18.0 B.83 1.38 1.38 98.64 98.64
112" 125 11.60 183 319 95.81 96.81
e 8.50 11.87 1.84 5.03 8457 84.97
g 4.75 2815 433 .36 a0.64 80.64
#10 2.00 26.72 411 1347 BE.53 88.53
#20 0.85 20.94 32z 16,70 83.30 83.30
#40 0.425 18.50 285 19.54 80.46 B0.46
#8680 0,280 19,20 285 2250 7750 TT.50
#140 0106 2783 428 26.78 7322 73.22
#200 0.075 11.26 1.73 28.51 71.49 71.49
Ban - 464 57 71.49 100.00 - -
Tested By RaL Dats /1914 Checked By KC [ate Q126114
paga 3 of 4 DéR: ET538 GaTE anena AEnSoe: 11




eotechnics

HYDROMETER AMNALYSIS INTEGRITY iN TESTING

ASTM D 42263 (2007)

Cliznt: Microbac Laboratonies, [nc. Boring Mo.:  Background Soil
Client Reference: OH EPA-DERR VAP Summit Co. L1408085%  Depth (ft);  NA
Project No.: 2014-038-002 Sample Mo FRM-1
Lab 1D 2014-038-002-004 Soil Color. BROWN
_El_apsar.l R Temp. Composite R M K Diameter N
Time Measured Correction | Comected Factor
{min) | (°c) (%) {mrn ) (%)
a MA MA MA MNA MA MA M MA
2 52.0 221 4,80 472 843 001311 0.0258 60.3
5 46.5 221 4,80 41.7 4.5 0L.01311 00173 53.2
16 14 0) 221 4.80 347 62.0 001311 00108 4.3
33 34.0 221 4.80 292 521 0.01311  0.0075 T3
&0 30.5 21.7 4,93 25.6 45,7 0.01317  0.00587 3286
250 245 21.8 4,80 186 35.0 0.01316 0.0029 25.0
1440 19,0 21.4 502 14.0 250 001322 0,0013 178
Soil Specimen Data Other Corrections
Tare No. 1321
Weight of Tare & Dry Materia! (g) 157.27 a - Factar 0.59
Weight of Tare (g} S5.84
Welght of Deflocculant {g) 5.0 Percent Finer than # 200 T1.48
Weight of Ory Material (g) 55,43
Specific Gravity 2.7 Assumed

MNote: Hydromeler fest is performed an - # 200 sieve malenal,

Tested By T0 Date 212314 Checked By G Date  S/26/14
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ATTERBERG LIMITS

eotechnics

IMTEGRITY I TESTING

ASTM D 4318-10
Cliant: Microbac Laborataries, inc. Boring No. Background Soil
Client Reference: OH EPA-CERR VAP Sumeil G L14030353 Drepth (ft): MA
Project MNo.: 2014-039-002 Sample Ma.: FRAM-1
Lab IO 2014-039-002-004 Sail Description: BROWN SILT

MNote: The USCS symbol used with this tesi refers only to the minus No. 40
sieve material, See the "Sleve and Hydrometer Analysis” graph page for the complate material deseription.

{ Minus o, 40 sleve metenal, Airdried)

Liquid Limit Test 1 2 3
]
Tare Mumbser 143 278 1254 u
Wi, of Tare & Wet Sampls (g) 42,45 40.54 40,045 L
Wi of Tare & Dry Sarmpbe (g) 3568 33.80 3270 T
WL af Tare (g) 19.97 17.45 16.22 i
Wi of Water (g) 6.8 71 7.3 P
Wi, of Dry Sampls {g) 16.7 18.4 16.5 Q
|
Maoisture Content (%) 43.0 43.7 44.8 N
|Number of Blows 33 25 19 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 66 412 Liguid Limit (%) =
Wt of Tare & Wet Sample (g) 2347 2548
Wi, of Tara & Dry Sample (g) 2212 2421 Plastic Limit (%} 7
Wi, of Tare (g) 17.08 18.42
VL. of Water (g) 1.4 1.3 Plasticity Index (%) 17
WL of Dry Sample (g) 5.0 4.8
USCS Symbol ML
Moisture Content (%) 26.8 26.5 0.3
Mote: The acceptable range of the hwo Molsivre confenis is = 2.6
Flow Curve Plasticity Chart
&0 | T | T EQ T
4 = | 50 . /
@3 | cL R CH /
E A0 : — 1 g Al < ..l"
3 : :
a o 1 I E‘ e . 4
5 VT & A mH
Y — H 2w )
: | R -1
F) N r - 1 - / . —
- I | | | | | i I. | a / L. ML |
1 1 100 a 20 40 & 50 130
Number of BI fot <
urm s CL-ML Ligyuid Lirmnit {%)
Tested By JP Diarter 92514 Chacked By KO Date  B26M4
pege Taf 1 OCH: CT-548 DATE: HEMT REVISION: 4 T




SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 (2007

eotechnics

INTEGRITY [N TESTING

Clignt: Microbac Laboratories, Ing Boring Mo..  Backgn I
Client Reference: OH EPA-DERR VAP Summit Co. L14000859  Depth (ff):  NA
Project Mo.: 2014-035-002 Sample No.: GMP-1
Lap I1D: 2014-038-002-001 Sofl Calor:  BROWWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel I sand silt and clay fraction |
uspa cobbles __gravel | sand | silt [ clay
12" g~ £ 34° 38" B4 0 HZ0 840 #1140 #200
100 e et — . ,
[ o= T "-u-...__‘_‘:‘i [ | M
s0 I I | N
1l | ( i N
80 it T i G T f
| J : h“\ | |
UL | | \ ]
il | TN
gﬁﬂ- Y ! [ | I 5
& ! ! | f ;
S50 N | | |
= i I '
: Ii ” || |
s | I T TN
- ! . 1 | E L .‘ vAIN
20 4 - by h,
! | i |
1u +4 " 1
(AR |
1000 100 10 B o1 0.01 0.001
Particle Diamater (man}
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.83
#4 To #200 Sand 2258
Finer Than #200 Siit & Clay 76.49
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND
page 1of 4 DCN: ET.E38 OATS: WV REWISER 11




eotechnics

INTEGRITY IM TESTHMG

USDA CLASSIFICATION CHART

Clignt: Microbac Laboratories, Ing. Boring Mo..  Background Soil

Cliznt Reference: OH EPA-DERR WaAP Summit Co. 14090858 Depth (fE):  NA
Project No.: 2014-039-002 Sample Mo, GMP-1
Lab 10 201 4-038-002-001 Soil Color.  BROWN

FERCEMT 3ILT

&0

/ /<\/ VA \M
/X

7

BATY GLAY  LOAM

/*ﬁ“j’f‘”“\/\// AV aval

LoamM

I!! LA"I’

EI.TI.D.’H
100 a0 B T & o
= PERCENT SAND
Particle  Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
{mm;) (] (%) (%)
Gravel 247 0.00
2 a7.53 Sand 2793 28.64
0.05 G9.60 Siif 5307 55.34
0.002 15.62 Clay 1562 16,02
USDA Classification: SILT LOAM

page 2 of 4 DER-ET-534, DATD; VLEM3 REVISAIN: 11




eotechnics

INTEGRITY IM TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007}

Clignt: Microbac Laboratories, Inc. Boring No.:  Background Soil
Client Referance: CH EPA-DERR VAP Summit Co. L14090859 Degth [ty NA
Project Mo.: 2014-038-002 Sample Mo.: GMP-1
Lab IO 2014-038-002-001 Soil Color.  BROWN
Moisture Content of Passing 2" Material \Water Content of Retained 314" Material __J
Tare MNo. 656 Tara No, A,
Wit of Tare & Wet Specimen (g) arsav Wt of Tare & Wet Specimen (g) MA
Wi, of Tare & Dry Spacimen () T18.20 W of Tara & Dry Specimen (g) M
Weight of Tare (g) 94 52 Weight of Tare (g) MA,
Weight of Water (g) 157.57 Weight of Water [g) A,
Weight of Dry Specimen (g} 62368 Weight of Dry Specimen (g) WA,
Moisture Content (%) 25.3 Moisture Content (%) WA
Wat Wight of -3/4" Sample (g) L ‘Weight of the Dry Specimen (g) 623.68
Dry Weight of -3/4" Sample (g) 146,61 Weight of -#200 material (g) ATT.O7
Wet Weight of +3/4" Sample {g) NA ‘Weight of +#200 matenzl (g) 146.61
Dry Weight of +3/4" Sample (g) 0.00
L‘EIEI Dy Weight of Sample {g) NA
Sieve Sieve Weight of Sail Percent | Accumulated Percent | Accumulated
Size Opaning Retained Retained | Percent Finer Percent
Retained Finer
(rnmyj (9] (%) [E] (%) (]
12" 300 0.0 0.00 0.00 100.00 100.00
& 150 0.00 0.00 0.00 100,00 100,00
3 5 0.00 (.00 0.00 100.00 100,00
2" a0 0,00 0.00 0,00 100.00 100,00
1102" KT 0.00 0.00 0.00 100.00 100,00
1" 250 0.0a 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 .00 0.00 100,00 100.00
e’ 8.50 0.7a 012 012 99 88 89.88
#4 475 5.06 .81 0.83 a99.07 99.07
#10 2.00 951 1.54 2.47 97.53 97.53
#20 0.85 10,27 1.65 412 95.88 9588
#40 0.425 15.32 246 5.58 93.42 9342
#E0 0250 34,83 5.58 1216 8764 87.54
#140 0.108 5B8.73 9.10 21.2¢ 78.74 78.74
_Eﬁﬂﬂ 0.075 14.04 225 23.51 7648 T6.49
Pan - 477.07 76.49 100.00 - -
Tested By Rl Date 41an4 Checkec By KGC Drate S36M4

page 3 of 4 DCN:CT-534 OATE: 23 REVERION 1




eotechnics

HYDROMETER ANALYSIS [MTEGRITY I TESTING
ASTM D £22-63 (2007)

Client Microbac Laborataries, Inc. Baring Mo.:  Background Sof
CEent Reference: OH EPA-DERR VAP Summit Co. L14090855 Diapth (ft): A
Fraject Na.: 2014-035-002 Sample Mo.: GMP-1
Lab 1D: 2014-038-002-001 Soil Color:  BROWH
Elapsed R Temp. | Composite R N K Diameter N'
Time Measured Correction | Corracted Factor
{min) ["c) (%) { mm ) (%)
1] A A MA B MA MA MNA MA
2 48.5 221 4,80 437 771 00311 00268 58.0
5 420 221 4.80 3rz2 658 001311 0.01B0 50.2
19 0.6 221 4,80 25.7 453 0.01311  0.0901 M7
30 27.5 221 4,80 2y 40.0 001311 00082 308
B3 23.5 217 4.93 186 328 0.01317 0.0058 251
250 18.5 218 4,80 13.6 240 0.01316 0.0030 18.4
1440 14.5 21.4 802 2.5 18.7 001322 0.0013 12.8
Soil Specimen Data Other Corrections
Tars Mo, Foo
Waight of Tara & Dry Material (g) 150.47 a - Factar 0.99
Weight of Tare (g} 89.36
Wiight of Deflocculant {g) 5.0 Percent Finer than # 200 T8.43
Weight of Dry Material {g) 5611
Spacific Gravity 2T Assumed

Note: Hydrometer test is performed an - # 200 siave malenii,

Tested By TO Date 6123114 Checked By  XC Date  S/26/14

page 4 of 4 DOM: CT-EI4 DATE: SHAMI REVIRION: 11 Sewtval




eotechnics

IMTEGRITY IM TESTING

ATTEREBERG LIMITS
ASTM D 4318-10

Client: Microbac Labaratorias, Inc. Boring No.: Background Soil

Client Referance; OH EPADERR VAP Symmit Ca, L1agegass  Depth (fty: A

Praject No . 2014-038-002 Sarmpla Mo.: GMP-1

Lab 10 2014-038-002-001 Sail Description: BROWN LEAN CLAY

Note: The USCS symbol used with this test rofers only (o the minus No. 40 { Minus Mo, 40 sieve materal, Airdried)

sieve material. See the "Sieve and Hydromater Analysis” graph pagefo.rme complete materal doscription .

Liquid Limit Test 1 2
]
Tare Number 115 2294 1253 U
Wi of Tare & Wat Sample (g) 41.39 41,33 31.50 L
Wit of Tare & Dry Sample (g) 3858 36880 2663 T
Wi, of Tana (g) 1817 1968 8.70 I
Wit of Water {g) 4.8 4.7 4.9 P
Wi, of Dry Sample (g) 7.4 18.9 16.8 0
I
Moisture Content (%) 7.6 28.0 288 M
Mumber of Blows a3 26 20 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 472 1236 Liquid Limit (%) 28
Wi of Tare & Wet Sample (g) 2542 18.82
Wit of Tare & Dry Sample (g) 2547 18.52 Pla=tic Limit (%) 17
Wi of Tare (g) 18.68 12.19
Wi, of Water (g) 1.6 1.1 Plasticity Index (%) 11
Wit of Dry Sample (g} 5.8 &3
USCS Symbol cL
Moisture Content (%) 16.4 174 1.0 1
Note: The acceptalie range of the two Moisture corfenis is £ 2.6 4
Flaw Curve Plasticity Chart
30 : — &0 —
N L JI | | Kl /
; l i | 50 ‘r'-
= | R cL fow |/
g7 | Tl &« A
e t——t-trFi1 E R /
E a5 F f._ " L
Sl I ERZERE
£ B ' - @ ® ] /J
il L T A
-5 [ S -
F i g | |
. T | [0 1 | Ll | . T st
1 Hummrgﬂmm " " = - = B e
cL- ML Liguid Lismit (%)
Tested By JP Date Gr25/14 Checked By K Date  92BM<

page 1 aof 1 DEN: CT-548 DATE: AMeM3 REVISION: 4 Aptimit ale




SIEVE AND HYDROMETER AMNALYSIS
ASTM D 422-83 (2007)

eotechnics

geaechnicel & geosynthetic testing

Client; MICROBAC LABORATORIES Boring Mo Summit County
Client Reference: OHIO EPA L14060033 Dapth (ft): Soil
Project No.: 2014-368-001 Sample No: HSP-1
Lak 10 2014-368-001-003 Soil Color: DARK BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel sand | silt and clay fraction
UsDA cobbles gravel | sand 1 silt | clay
12" g 3" 34" 38" #4810 #20  #40 #140 #200
100 ¢ ey T
m I 'I I \_:___ I . '| I |
o | lam | I
] |
] | T _ .
] [ g
i | || X\
] | | T
g | | \
=60 ] 41 ns N |
| AR
250 T 1 1 I e e '
[l | | (1]
1 | 111 | :I
] [ | [ |
E 40 - pit \‘\‘
g | ' | | I N
3 ——— I I . I : | o
20 ] : | HITN - A
| | || |
1 [1l]] | [
1t : I H :
] [ (] [ |
{l 1 ! ] | | |
1000 100 10 Particle D 1 r gmm) 0.1 Q. a.qo1
USCS Summary
Sleve Sizes (mm) Percentage
Greater Than #4 Gravel B.08
#4 To #200 Sand 20.96
Finer Than #200 St & Clay 72e8
USCS Symbeol CL, TESTED
USCS Classification LEAN CLAY WITH SAND

page 1 af 4
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eotechnics

cheical & gemsy

USDA CLASSIFICATION CHART

Client: MICROBAC LABORATORIES Boring Mo Summit County
Client Referance: CHIO EPA L14080033 Cepth (ft).  Sei

Project No.: 2014-358-001 Sample No.: HSP-1

Lab D¢ 2014-358-001-003 Sail Caler:  DARK BROWN

PERCEMT CLAY
PERCENT SILT

K\‘ f/X\ /\ y f/\
\ EILTY
40 E"'L’:‘:" o \- / \ 'r , ELAY, v/'( B0

. ,, B \/\ f\ / Soarin W;\ .

30 S A h CLAY |_..m N i
s.ul::'r'l:_.w .l:\'-u -F- n{f\ x.rﬂ . rl/\
N/ \/\ \\/ N/ \ 80
z"'l.

/g \mf 'a‘”\
JANES VAV AVA

20 10 I
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finar Percentage material for USDA Classificat,
{mmy} () %] (%)
Grave! 8.83 0,00
2 9117 Sand 21.87 23.99
0.05 G830 Si 42 36 46.47
0.002 26.94 Clay 26.04 29.55
USDA Classification: CLAY LOAM

page 2 of 4 DER: CT-EIA DATE: 31613 REVIHON; 11




eotechnics

trical & neosyachatic tesning

WASH SIEVE ANALYSIS
ASTM D 422-83 (2007}
Client: MICROBAC LABORATORIES Boring Mo Summit County
Client Reference: OHIO EPA L14060033 Depth {ft):  Seil
Project Nao.: 2014-368-001 Sampla No.: HSP-1
Lab ID 2014-388-001-003 Scil Color. DARK BROWN
Moisture Content of Passing 34" Material Water Cantent of Retained 34" Matenial
Tare Na. 1424 Tare Mo. My
Wi of Tare & Wet Specimen {g) TE0,70 Wi of Tare & Wet Specimen (g) A,
Wh. of Tare & Dry Specimen (g) B41.81 Wt of Tare & Dry Specimen (g) MA
Weight of Tare (g) 145.88 ‘Weight of Tare (g) A
Weight of Water (g) 118.89 Weight of Water (g) M
\Weight of Dry Specimen (g} 48583 Weight of Dry Specimen (g} WA
|Moisture Content (%) 24.0 Moisture Content (%) MA
Wet Weight of -3/4" Sample {g) MA ‘Wieight of the Dry Specimen (g) 49583
Dry Weight of -3/4" Sample (g) 134,00 Weight of - #200 material ig) 361.93
Wet Weight of +3/4" Sample (g) MA Weight of + #200 material {g) 134.00
Dry Weight of +34" Sample (g} 0.00
Total Dry Weight of Sample (g) MA
Siave Sieve Weight of Soil Percent | Accumulated Fercent |Accumulated
Size Cpening Retained Fetained | Percent Firer Percent
Retained Finer
() )] {*) (%) (] (%)
12" 300 0.00 0.00 0.00 100.00 100.00
&" 150 0.00 0.00 0.00 100.00 100.00
¥ 75 0.00 0.00 0.oo 100.00 100.00
by 50 0.00 0.00 0.00 100.00 100.00
112 a75 0.00 0.00 0.o0 100.00 100.00
1" 250 0.00 0.00 0.00 100.00 100.00
34" 19.0 .00 0.00 0.oo 100.00 100.00
172" 125 1877 iTs 378 45 22 08.22
KTl 9 80 3.83 077 4. 56 9544 85.44
4 475 748 1.50 6.06 53.54 83.94
#10 2.00 13.74 277 883 8147 M7
#20 085 13.34 268 11.52 23.48 B8.48
#40 0.425 1325 267 14,189 B5.81 85.81
#30 0.250 17.91 381 17.80 82.20 82.20
#140 0.106 3370 B.80 2460 7540 75.40
#200 0.075 12.00 242 27.02 72.98 72.98
Pan - 361.93 72.95 100.00 - -
Tested By JAn Date /514 Checked By KC Dats 611814

page 3 of 4 DEM: CT-834 DWTE: 31813 AEVBION. 11




eo;

HYDROMETER ANALYSIS
ASTM D 422-83 (2007)

ech n_i_c_:_g.

eted hical & grosynih

Clignt; MICROBAC LABORATORIES Baoring Mo.:  Summit County
Client Reference: DOHIO EPA L14060033 Depth (ft):  Sail
Project Mo, 2014-388-001 Sample No.. HSP-1
Lab ID: 2014-368-001-003 Soil Color: DARK BROWN
Elapsed R Temp. | Composite R M K Diameter N
Time Measured Comrection | Corrected Factor
{min) {(°C) %) { mm } [ %)
0 A, MA MA A MA A MA MA
2 48.5 227 4,61 439 BT 001302 0.0266 B1.6
L 445 227 4,861 399 79.2 001302 00175 57.8
15 190 227 451 344 Baz2 0.01302 00106 49.8
30 55 227 481 0.8 E1.3 0.01302 00077 44.7
a0 2.0 22.9 4,55 274 545 0.01299 00056 39.8
250 255 227 451 208 41.5 0.01302 00029 30.3
1440 20.0 231 4,48 155 0.8 001296 00012 22.5
Soil Specimen Data Other Corrections
Tare No. 832
Weight of Tare & Dry Material (g) 183,72 a - Factar 0.99
Weight of Tare {g} 95.54
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 7298
Weight of Dry Material (g} 49 85
Specific Gravity 27 Assumed
Note: Hydrometer fest is perfarmed an - # 200 sieve materal
Tested By TO Date BM12/14 Checked By K Date  &M&814
page 4 of 4 Dok STEIA DATE: 39843 REVIBIR: 11 Sty e




Client

Client Referancs:
Project Ma.:

Lab ID:

ATTERBERG LIMITS
ASTM D 431810

Microbac Laboratonies
OHIO EPA L14080033

2014-368-001
2014-368-001-003

eotechnics

Baring Mo.; Summit County
Depth {ft): SOIL
Sample No.: HSP-1

Saoll Description:
Nate: The USCS symbal used with this test refers only to the minus No. 40

hinical & qrospathetic fein

DARK BROWHN LEAN CLAY

[ Mires Mo, 40 sigve matenial, Ardned)

sleve material. See the "Sleve and Hydrometer Analysis” graph page for the complete material description .

Liguid Limit Test 1 2 3
M
Tare Mumber 280 1241 1279 u
W of Tara & Wet Sample {g) 41.46 38.85 35.08 L
W of Tare & Dry Sample (g) 36536 33.08 29.48 T
Wi of Tare (g) 20.25 17.80 14.00 I
Wi, of Water (g} .1 58 56 P
Wi of Dry Sample {g) 15.1 15.3 155 O
I
Moisture Content (%) 40.4 378 36.2 M
MNumber of Blows 15 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Mumber 305 1230 Liguid Limit {%) 38
Wi of Tare & Wet Sample (g) 25 88 2715
Wi, of Tare & Dry Sample (g) 24.73 2595 Plastic Limit %) 20
Wi of Tare {g) 18.13 20.09
Wi, of Water (g) 12 1.2 Plasticity Index (%) 18
WAL af Dy Sample (g) 56 59
USCS Symbol CL
Moisture Content (%} 20.7 20.3 0.4
Note: The acceptable range of the fwoe Moisture contanis is = 2.6
Flow Curve Plasticity Chart
4 I
4n b o [ S N B | cL
E ® o £
£ m g .
i E 0 ’r®
a5 L
10
) a ML
1 1o L o/ 2 &) a0 40 100
Humbar of Blows LML Liguid Limit {%}
Tested By  RAL Date G104 Checked By KC Date  &12M4
page 1 af { DCH: CT-546 DATE: 1813 REVISION: 4 It xls




SIEVE AND HYDROMETER ANALYSIS .
ASTM D 422-63 (2007) eotechnics

INTEGRITY IM TESTING

Clisnt: Micrabac Laboratories, Inc. Boring Mo..  Backgro
Client Referancs: OH EPA-DERR VAP Summit Co. L14090858 Depth ity  NA
Project No.: 2044-039-002 Sample Ma.: SRM-1
Lab iD: 2014-039-002-002 Soil Color;  DARK BROWN
SIEVE ANALYSIS HYDROMETER
uUscs cobbles gravel I sand | silt and clay fraction
USDA cobbles gravel | sand | st | elay
12 g 3" 347 38" &4 M0 #20 #d0 #140 2200
100 a et e e _
: 1 REREIliN Sl 7]
b
0 | | “h.’:
a0 A--H- = [_
L |
1 |
Fii*] 1 = - 1 |
$o \
: \
E 50 . \ :
£ 1l ~ |
gm 1L 1 .h+
g 1 M
0 1 - 1 .‘: 1
T ! '
| | \'\
zu, |
| 'JL
1 ! tu_‘*
10 ] - - i S
. . | |
il il | ‘ | P ‘ |
1000 100 10 1 o1 0. 0.001
Partiche Diamater {mm)
[ USCS Summary
Sleve Sizes {mm} Percentage
Graater Than #4 Gravel 1.10
4 To #200 Sand 5751
Finer Than #200 it & Clay 41.38
USCS Symbol SC, TESTED
USCS Classification CLAYEY SAND

page Tof 4 GCM: CT-51A DRTE: #1AH3 REVISIDN: T




USDA CLASSIFICATION CHART

Clignt: Microbec Laboratories, inc. Boring Meo.:
Client Referance: OH EPA-DERR WAF Summit Co. L14030859 Depth (ft):
Project No.: 2014-039-002 Sample Mo.:
Lab ID: 2014-039-002-002 Soil Color:
ga 10
BO 20
PERCENT CLAY ) A 30
CLAY f

a0

a0

eotechnics

IMTEGRITY [ TESTIMG

Background Sail
NA

SRM-1

DARK BROWN

PERCEMNT SILT

SILTY

40 5-"'“”“ CLAY

VAN

AN

/X
. AANNTN

CLAY LOAM

s

BLTY CLAY  LO&M

70

EANIHY CLAY LOWM

AN

zﬂ/\\/\

NWWJ\J\w

N N\

10 a0
BLT
100 &0 ] 70 &0 &0 40 an 0 10 0
= FERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Parcaﬂtagn material for USDA Classificat.
[mmy [EA] %) (%)
Grave! 547 0.00
2 04 53 Sand 57.81 61.18
0.05 3BT Silt 25.44 26.91
0.002 11.28 Clay 11.28 11.93
USDA Classification: SANDY LOAM

page 2 of 4
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eotechnics

INTEGRITY N TESTANG

WASH SIEVE ANALYSIS
ASTM O 422-63 (2007)

Cliant: Microbac Laboratories, Inc. Boring No.: Background Sail
Cliznt Refersnce: OH EPA-DERR VAP Summit Co. L14090859 Depth (fi);  MNA
Project Mo.: 2014-039-002 Sample No.: SRM-1
Lak 10 2014-038-002-002 Soil Color: DARK BROWM
Moisture Conlent of Passing 34" Material Water Content of Retained 3/4" Material
Tara No. 1082 Tare Mo, A
Wit of Tare & Wet Specimen (g} TH5.B6 Wit of Tare & Wet Specimen (g) MA
Wi, of Tare & Dry Specimen (g} SBO.TO Wit of Tare & Dry Specimen (g} A
Waight of Tare (g) 29,82 Weight of Tare (g) A
Weight of Water (g) 166.16 Weight of Water (g) MNA
Weight of Dry Specimen (g} 459,88 Weight of Dry Specimen (g) A,
Moisture Content (%) 33.9 Moisture Content (%) NA
et Weight of -344" Sample (g) MA Weight of the Dry Specimen (g) 4R 88
Dry Weight of -3/4" Sample (g) 287.13 Weight of - #200 material {g) 202,75
Wiat Weight of +3/4* Sample (g) MA Weight of + #200 matenzl (g) 28713
Dy Weight of +3/47 Sample (g) Q.00
Total Dry Weight of Sample (g) MA
Sieve Sieve Weight of Soil Percent | Accumulated Percent {Accumulated
Size Qpening Retained Retained | Percent Finer Percent
Retained Finer
_(mmj} {al () [ (%] {%a)
12 aoo 0.00 0.00 0.00 100,00 100.00
" 150 o0.oo 0.00 0.00 100.00 100.00
3 Fiis 0.00 0,00 0.00 100,00 100,00
b 80 0.00 0.00 0.o0 100.00 100.00
1 162" 375 0.00 0.00 0.00 100.00 100.00
i 25.0 0.00 .00 0,00 100, 00 100,00
anu 18.0 0.00 0.00 0.00 100.00 100.00
102 12.5 .00 0.00 0.00 100.00 100.00
" 9.50 .00 0.00 0.00 100.00 100.00
5 475 540 1.10 1.10 48.90 98.90
#10 2.00 21.41 437 BA4T G4 53 94.53
#20 0.85 15.78 322 8.59 21.31 91.31
#40 0,425 2775 588 14.35 8564 85,64
#ED 0.280 47 88 878 2413 THET 75.87
#140 0106 133.07 27.16 51.30 48.70 48.70
#200 0.075 . 35.82 7.3 58561 41,39 41.30
Pan - 202.75 41.38 100.00 - -
Tasted By RAL Date 9119014 Checked By KC Date Oi26f14

page 3ol 4 OOk OT-EIA DATE: 3813 REVERDH: 11




eotechnics

HYDROMETER ANALYSIS INTEGRITY IM TESTING
ASTM D 422-63 {2007)
Client: Microbec Laboratories, Inc. Bonng No.:  Background Sail
Client Refarance, OH EPA-DERR VAP Summit Co. L14050854 Depth (f): WA
Project Mo.: 2014-039-002 Sample Mo SRM-1
Lab ID: 2014-039-002-002 Soil Color:  DARK BROWN
Elapsed R Temp. | Composite R M K Diameater N
Time Meagured Correction | Corrected Factor
{min) {'c) (%) { mm (%)
2 NA A MA NA MA MA MA (1128
2 ZB.5 221 4.80 217 T5.4 001311 00321 3.6
E 225 221 4.80 L 62.3 0.01311  0.0208 25.8
15 19.0 22.1 4,80 14.2 50.0 Q.01311 023 20.7
ke 16.5 2 4,80 11.7 41.2 01311 0.0081 17.0
62 1685 21.7 4,83 10.6 ar.z2 0.01317  0.0082 15.4
250 14.0 218 4.80 9.1 320 0.01316  0.0031 13.3
1440 11.5 21.4 5.02 6.5 228 0.0%322 0.0013 9.4
Soil Specimen Data DOther Corrections
Tare No. 636
Weight of Tare & Dry Material {g) 128.2 & - Fachor 0.53
Waight of Tare (g) 85.07
Weight of Deflocaulant (g) 5.0 Percent Finer than & 200 41.38
Weight of Dry Material (g} 2813
Specific Gravity 27 Assumed
Note: Hydrometer fast is performed on - # 200 sieve malteral.
_ Tested By TC Date /2314 Checked By KC Date 92614
pag&{ﬂfd Dofep ST-53K DATE: AMENT mEmsion: 1
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Clignt:

Client Referance;
Project Mo.:

Lab ID:

ATTERBERG LIMITS
ASTH D 431810

Microbac Labaratories, Ing,

OH EPADERR VAP SummitCa. LapxEss  Deplh (1):

2014-039-002
2014-039-002-002

eotechnics

Boring No.; Background Scil
MA
Sample Na.: SRM-1

Soil Description:
Note: The USCS symbol used with this test refers only fo the minus No. 40

ISTEGRITY IMN TESTING

DARK BROWN LEAN CLAY
i Minius Mo. 40 sleve material, Alrdried)

sleve material, See the "Sleve and Hydrometer Analysis" graph page for the complete material description.

Liguid Limit Test 1 2 3
M
Tare Numbsar 1233 2234 386 u
Wi, of Tare & Wet Sample {g) 4427 3r.40 3g.80 L
Wi of Tare & Dry Sample (g) 36.53 3250 34,32 T
Wt of Tare (g} 20.98 18,10 17.68 I
WL af Water {g) 4.7 49 4.5 P
Wt. of Dry Sample {g) 165 16.4 16.6 (o]
I
Molsture Content (%) 305 29.9 26.9 N
Murn ber of Blows 17 T 34 T
Plastic Limit Test 1 2 Range Test Resulis
Tare Mumber 247 408 Liguid Limit (%) 29
Wit. of Tare & Wet Sampie (g) 26.59 27.73
Wit. of Tare & Dry Sample (g) 2545 26.60 Plastic Limit (%) 2
Wit of Tara (g} 20.08 21.22
Wi of Water (g) 1.1 1.1 Plasticity Index (%) &
Wi of Dry Sampla (g) 5.4 54
USCS Symbol CL
Maisture Content (%) 21.3 21.0 0.3
Note: Tha accaptable range of the bvo Molsfune conlents is + 2.6
Flow Curve Plasticity Chart
32 -
[ | | | & | i |
» o . { . /
T ul 5] p— z
: | ® | | g )/
F ; £ av i
z 1 o E
g i an
o I &
2 | %
- [=]
L s T £
] i ]' - 0 -
L ‘ L li J s
1 L 103 o ) 40 &3 &) 180
Number of Blows ol-ba Liguid Limit (%}
Tested By  RAL Dale 2514 Checked By KC Dafe  B/26M1M4
page Taf 1 DCM: CT-548 DATE: LA REVISION: 4 Sptlmit ks




SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-83 (2007)

eotechnics

grotechnical & gepsmihetic besting

Client MICROBAC LABORATORIES Boring Mo.:  Summit County
Clignt Referance: COHIO EPA L14060033 Depth (fi): Sl
Project Mo.: 2014-358-001 Sample No.: SGP-1
Lab 1D: 2014-358-001-004 Soil Color: BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel sand | silt and clay fraction
uUspa cobbles gravel | sand | silt | clay
12* " 3 34" 38" W4 W10 w20 #40 #140 200
100 O - = --D-O-l-O-D—'O- F T
| l i [ : ——t | | | 11
| L B I |
? I 1 1
a0 H i ! | d ! | I
| | | |
70 T ] . -3 : i
E [ [
il | | N\
g 1 5
EEl i t
& ! i 5
p [ [
i 40 i
| 1] N\
30 | S | |
| 1 | : 1 %
[ | |
2 T N
- . : g
10 . ! 1 !
. il Il | Il il
1000 100 10 1 01 0.0 0.001
Particke Digmeter {mim)
USCS Summary
Sieve Sizes (mm) Fercentage
Gregter Than #4 Gravel 177
#4 To #200 Sandf 3209
Finer Than #200 Sitf & Clay £8.14
USCS Symbol CL-ML, TESTED
USCS Classification SANDY SILTY CLAY

page 1 of £
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USDA CLASSIFICATION CHART

Client: MICROBAC LABORATORIES
Client Referance: OHIO EPA L14060033
Project Mo, 2014-368-001

Lab ID: 2014-368-001-004

Boring No.:
Drepth (f):
Sample Ma.:
Soil Color:

Ta

PERCENT CLAY

eotechnics

Summit County
Sail

SGP-1
BROWN

PERGCENT SILT

s

100 0 BO To 50 [ ki 20 10 0
FERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size Finer Percentage material for USDA Classificat.
{mmy) (%) () (%)
Gravel 301 0.00
2 GE 99 Sand 37.82 38.99
0.05 5818 S 42 .42 43.74
0.002 16.76 Clay 18.78 17.28

USDA Classification: LOAM

page 2 of 4
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eotechnics

ircivical & geospihetic iesting

WASH SIEVE ANALYSIS
ASTM D 422-83 (2007)

Client: MICROBAC LABORATORIES Boring No.:  Summit County
Client Reference: COHIO EPA L14080033 Depth (ft);,  Soil
Project No.: 2014-368-001 Sample Mo.. SGP-1
Lab ID: 2014-368-001-004 Soil Coler:  BROWN
Maisture Content of Passing  3/4" Matenal Water Content of Retained  3/4" Material
Tare Mo 1438 Tare No. WA
Wi of Tare & Wet Specimen (g) 48329 Wi of Tare & Wet Specimean {g) MA
Wit of Tare & Dry Specimen (g) 4277 Wt of Tare & Dry Specimen (g) MA
Wiaight of Tara (g) 14558 Weight of Tare (g) MA,
Weight of Water (g) 65.58 Wisight of Water (g) A
Weight of Dry Specimen (g) 28212 Weight of Dry Specimen (g) MA
Moisture Content (%) 23.2 Moisture Content (%) NA
Wizt Waight of -3/4" Sample (g) MA Weight of the Dry Specimen (g) 28212
Dry Wiaight of -3/4" Sample {g) 85,52 Weight of - #200 material {g) 186.60
Wet Weight of +3/4" Sample (g) A Weight of + #200 material (g) 95.52
Diry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) A,
Siave Sleve Whaight of Sail Percent | Accumulated Parcant |Accumulated
Size Opening Retained Retained | Percent Finer Percent
_ Retained Finer
[T 1] %) (%) %) %)
12" 300 0.00 0.00 0.00 100.00 100.00
g 150 0.00 .00 0.00 100.00 100.00
Ky 75 0.00 0.00 0.00 100.00 100.00
. 50 0.00 0.00 0.00 100.00 100.00
1 iva 0.00 .00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 0.00 .00 0.00 100.00 100.00
kTR 9.50 1.20 0.43 0.43 89,57 99,57
wd 475 3.80 1.38 1.77 98.23 98,23
#10 2.00 348 1.23 301 9699 96.99
#20 085 378 1.24 4,35 95.65 95,65
#40 0.425 8.84 313 748 92 52 92.52
#50 0.250 2772 5.83 17.31 82.69 82,69
#140 0,106 32 12.80 301 G989 69.89
#200 0.075 10.57 75 3386 G 14 BE.14
Fan - 186 60 BE.14 100.00 - -
Tested By JAaM Date G514 Checked By KC Date BG4
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eotechnics

geodechnical B geoymihets testing

HYDROMETER ANALYSIS
ASTM D 4Z2-83 (2007)

Client: MICROBAC LABORATORIES Boring Mo.:  Summit Caunty
Client Reference: OHIC EPA L14060033 Depth (ft): Sail
Project Na.: 2014-368-001 Sample No.. SGP-1
Lab IDx: 2014-368-001-004 Soil Color:  BROWN
Elapsed ] Temp. | Composite R M K Diameater W
Time Measured Correction | Corrected Factor
{min} {'c) (%) { mm (%)
qQ MA MA A A A A A MA
2 40.0 a2v 4 61 354 781 001302 Q0287 49.7
5 34.5 27 4,61 26,8 63.4 001302 0.0190 41.9
15 28.5 227 461 239 50.7 0.01302 00115 335
30 25.0 227 461 20.4 433 0.01302 0.0083 2886
G2 21.5 227 4,61 16.9 358 0.01302 0.0059 23.7
250 18.0 228 464 13.4 28.3 001303  0.0030 18.7
1440 15.0 227 4,61 10.4 220 0.01302 00013 14.6
Soil Specimen Data Othar Corrections
Tare Mo, 672
Weight of Tare & Dry Material {g) 14875 a - Factor 0.99
Weight of Tare {g) g7.09
Wight of Deflacculant (g) 5.0 Percent Finer than # 200 BG.14
Weight of Dry Material (g) 46.66
Specific Gravity 27 Assumed

Note: Hydromefer fast iz performed on - # 200 sieve materal

Tested By TC Date 8111714 Checked By KC Date  GM6/14
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eotechnics

ATTERBERG LIMITS
ASTM D 4318-10

Client: Microbac Laboratones Bering Mo.: Summit County
Client Refarance: OHID EPA L14080033 Depth (f1): SOIL
Praject Ma.: 2014-368-001 Sample MNo.: SGP-1
Lab 1D 2014-368-001-004 Soil Description: BROWN SILTY CLAY
Note: The USCS symbol used with this test refars only to the minus No. 40 { Minus No. 40 sieve maledal, Airdried)
sleve material. See the "Sleve and Hydrometer Analysis" graph page for the complete maferial description .
Liquid Limit Test 1 2 3
M
Tare Mumber s 1223 1245 u
Wt of Tara & 'Wet Sampla (g) 39,56 3287 36 .62 L
‘Wi, of Tare & Dry Sample (g) 3549 2856 3248 T
Wit of Tare (g) 18.58 1075 15.86 I
Wi of Water (g) 4.1 4.3 4.1 P
‘Wi, of Dry Sample (g) 165 17.8 16.6 Lo}
I
Moisture Content (%) 244 24.3 24.9 M
Number of Blows 30 25 20 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 1288 1278 Liguid Limit (%) 24
Wi, of Tare & Wel Sample (g} 19.10 22.80
Wi, of Tare & Dry Sample (g) 1817 21.96 Plastic Limit (3%) 17
Wi of Tare (g) 12.58 16.54
Wi of Water (g) 0.9 0.9 Plasticity Index (%) 7
W of Dry Sample (g) 56 54
USCS Symbaol CL-ML
Moisture Content (%) 16.6 17.3 0.7
MNote: The acceptable range of the two Maisture contents is + 2.6
Flow Curve Plasticity Chart
W e
Fi E. i ] 4+ 1 11 il ] | B . - - 51 i - -
. @_' CL
E 24 E 4 | IS I - { S . ] g o | |
g F ) E 30 ;
F 2
o
i
£ r E
a i
n 4 A ML
1 1 10 Ly 2 20 a0 a0 100
Number of Blows L b Ligyuit Limit (%)
Tested By JP Date G074 Checked By Kz Date G124
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APPENDIX D

PROUCL DATASET RUNS




|
Mose: Suggestions regarding the selection of 3 95% UCL are provided to help the user to select the maost appropriate 5579 UCL

These recommendations are based upon the resubts of the simulation studies summanzed m Singh, Singh, and lzc (2002)

A | B c ]l o] eJ 1 ] H]I [ 0 T K [ L
; MNormal UCL Statistics for Uncensored Full Data Sets
3 User Selected Options
g Diate/Time of Computation | 12172015 1:14:26 PM
] From File |Summit_ As s
[ Full Precision |OFF
g Confdence Cosfficient |95%
1]
10 Ttotal
11
12 General Statistics
13 Total Mumber of Observations| 99 Mumber of Distinct Observations| 86
1* Number of Missing Observations| 0
15 Minimum| — 3.08 Mean| 8.763
16 Maximum|  15.3 Median| 887
17 =D 2.5 SO of logged Data) 0,306
13 Coefhcsent of Vanation 0.2} Skewness| -0.0404
20 Normal GOF Test
21 Shapiro Wilk Test Ssatistic] 0.9] Mormal GOF Test
Pl 3% Shapiro Wilk P Value| 044 Daaa r Mormal at 3% Significance Level
23 Ls rs | est siatstic]  0.0G) [hefors GOF Test
24 5% Liliefors Criieal Value|  0.08]  Data appear Normal at 5% Significance Level
;E Data appear Mormal at 5% Significance Level
27 Assuming Normsal Distribution
28 5% Mormal UCL 95% UCLs (Adjusted for Skewness)
2d %50 Swwdent's-t UCL] 919 95% Admsted-CLT UCL (Chen-1995)]  9.153
i) I 95% Modified-t UCL [Johnson-1978)  9.157
31
32 Suggested UCL o Use
k] 5% Student'st UCL] 919 [
H
k]
i

37 and Singh and Singh {2003). However, simulations results will not cover all Real World data sets.

% Faor addmaonal insight the wser may want to consult 2 statistician.

0] MNote: For highly negatively-skewed data, confidence bmits (e.g., Chen, Johnson, Lognomal, and Gamma) may not be
41 reliable. Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

e
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Mormal Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation | 1/21/2015 1:17:10 PM

From File  |Summa As.xds

Full Precision |OFF

Confidence Cosflicient  [35%

Coverage |99%

MNew or Future K Observations (1

General Statstcs

Total Number of Observatons| 99 Murmber of Distingt Observatons| 86
Minimum 3.08 First Cuartile 7.385
Second Largest| 15 Medizn 887
Maximum| 153 Third Cuzrile]  10.5]
Mean| 8763 50| 2387
Coeficient of Vanation]| 027 Shewness| 00404
Mean of logged Data| 2129 S0 of logged Data| 0306
Critical Values for Background Threshold Values (BTVs)
Tolerance Factor R (For U E 005 | dlmax (hor USL)] 3206
Mormal GOF Test
Shapiro Wilk Tes: Staistc| 0.978 Mormal GOF Tes:
5% Shapro Wik P Valus 0.445 Dizta appear Momal at 5% Signficance Level
Liliefors Test Stauste|  0.0619 Lilliefors GOF Test
5% Lilbefors Crmcal Value|  0.089 Dizta appear Momal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statstics Assuming Mormal Distnbution

95% UTL with 95% Coverage| 1332 90% Percentile [z)] 118
95% UPL (] 1271 95% Percentie (z)| 1266
S5LUSL| 1635 99% Percentie (z)|  14.27

b b e e o 2 e e Bl B e 5 e e e o B o e e s B B B RS LR RS B

37 MNate: The use of USL 1o estmate 3 BTV 1= recommended only when the data s=t represents 2 background
i data set free of outhers and consists of observations collected from clean unimpacted locstions.

3 The use of USL tends to provide 2 balance between false postives and false negatrves provided the data
a0 represents a background dats set and when many onsite observations need to be compared with the BTV,

-
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Nonparametric UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation | 172172015 1:20:01 PM

From File  |Summit Ba.xls

Full Precision  |OFF

Conhdence Cosfhoient | 35%

Mumber of Bootstrap Operations | 2000

TOTAL
General Statistics
Total Number of Observations| 99 Mumber of Distinct Obsenvations| 93
Mumber of Missing Observations| 0
Minimwm| 186 Mean| 49.56
Maximum| 106 Median|  44.8]
Shl 2205 Sitd. Eror of Mean 2216
Costhoient of Vanation 0.445 Skewness 0.707
Mean of logged Datz|  3.807 S0 of logged Data 0.44

Nonparametnc Distnbution Free LICL Statistics

Data appear Approcmate samma Distnbuted a1 5 ignificance Level

Aszuming Normal Distnbution

95% Normal UCL 95% UCLs (Adwusted for Skewness)

5% Student'st UCL| 5324 95% Adwsted-CLT UCL (Chen-1985)]  53.38

95% Modified-t UCL (Johnson-1978)) 53.27

Monparametnc Distnbution Free UCLs

o o] 1 e R e R ] ] R e e e o H] o ] o e o e e e

5% CLTUCL] 531 95% Jackknife UCL[ 5324
95% Standard Bootstrap UCL[  53.19 95% Bootstrapt UCL|  53.54
95% Hall's Bootstrap UCL| 5324 95% Percentile Bootstrap UCL|  53.11
5% BCA Bootsrap UCL[  53.07 [
30 Chebyshewv(Mean, Sd) UCL|  56.21 95% Chebyshev(Mean, 5d) UCL| 59.32
= 97.5% Chebyshev{Mean, S4)UCL|] 634 35°% ChebysheviMean, Sd} UCL]  71.61
i Suggested UCL to Use
k] Diata appear Approximate Gamma, May want to try Gamma Distnbution
EA] | |
AT ] Mote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropnate 95% UCL.
42 These recommendations are based upon the results of the smulation studes summanzed in Singh, Singh. and lac (2002)
43 and Singh and Singh (2003). However, simulations results wall not cover all Beal Warld datz sets.
44 Faor addiional insaght the wser may want to consult = statistician.

by
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1 Nonparametne Background Statistics for Uncensored Full Data Sets
2 User Selected Options
3 Date/Time of Computation  [1/21/2015 1:21:45 PM
g From File [Summit_Ba.xls
> Full Precision FF
] Confidence Coefficent  [35%
7 Coverage [95%
g Mumber of Bootstrap Operations  [2000
10TOTAL
11
1 General Stanstics
13 Totzl Number of Observations| 99 Mumber of Distinct Obsenvations] 93
13 Minimum| 186 First Quarile] 32
15 Second Largest| 100 Median| 448
16 Maximum| 106 Third Quartile] 645
17 Mean| 4956 SDl 2205
18 Coefiicient of Vanation|  (0.445 Skewness| 0707
10 Mean of logged Data|  3.807 SD of logged Data|  0.44
20 [
21 Critical Values for Background Threshold Values (BTVs) [
%% Tolermnce Factor K (For UTLH] 1,905 | d?max (for USLY  3.206
24 Monparametric Distribution Free Background Statistics
ég Diata appear Approximate Gamma Distribution zt 5% Significance Level
27 Monparametnic Upper Limits for Background Threshold Values
25 Order of Statistic, 1] 97 95% UTL with 95% Coverage| 932
2] Approamate 1.702 hdence Coefficient (CC) achieved by UTL 0.878
3 95% Percentile Bootstrap UTL with  55% Coverage]| 932 |BCA Bootstap UTL with 35% Coverage]  93.7]
k]l 95% UPL| 895 90% Percenule| 5422
32 50'% Chebyshew UPL| 116 95% Percentile| B3 E
k] 95% Chebyshev UPL] 146.2 99% Percenulz|  100.1
H 95% USL| 106
el
36 MNote: The use of USL to estimate a BTV is recommended onky when the data set represents a background
37 data set free of outliers and consists of obsenvations collected from clean unimpacted locations.
35 The use of USL tends to provide a balance between false postives and false negatives provided the data
ki represents 2 background data set and when many onsite observations need to be compared with the BTV,
40
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Monparametnc UCL Statistics for Uncensored Full Data Sets

User Selected Options

Diate/Time of Computation | 172172015 1:24:57 PM

From File  |Summiz Cr.xls

Full Precision |OFF

Confidence Cosficient  |95%

Mumber of Bootstrap Operations | 2000

TOTAL
General Stwatistics
Totzl Number of Observations| 99 MNumber of Distinct Observations| B4
Mumber of Mizzing Observations| 0
Mlinirmum 387 Mean| 1056
Maxmum| 199 Median 9.61
SO 4346 Sid. Error of Mean| 0,437
Coefficient of Vanation| 0,397 Skewness|  0.301
Mean of logged Data| 2311 SO of logged Diata|  0.42

Monparametnc Distnbution Free UCL Statistics

Data appear Approximate lsamma Listnbuted at o Signiicance Level

Assuming Normal Distribution

e e R e e ] P S ) e ] | ] S R ) e e ey e 1

55% Nomal UCL 95% UCLs (Adjusted for Skewness)
95% Swdent'st UCL] 1168 95% Adjusted CLT UCL (Chen-1995)]  11.69
[ 95% Modified-2 UCL {Johnson-1978)] 1168
MNonparametric Distribution Free UCLs
5% CLTUCL] 1167 95% Jackknife UCL| 1168
95% Standard Bootstrap UCL] 1165 95% Bootstrap-t UCL|  11.69
95% Hall's Bootstrap UCL|  11.67 95% Percentile Bootstrap UCL[  11.7
5% BCA Bootstrap UCL[ 1167
90 ChebysheviMean, Sd) UCL] 1237 35 Chebyshev(Mean, 5d) UCL] 1286
= 97.5% ChebysheviMean, Sd)UCL] 1368 99% Chebyshev{Mean, Sd)UCL| 153
35 Suggested UCL to Use
3] Data appear Approcimate Gamma, May want to try Gamma Distnbution
40 [ [ [ [ [ [
41 Maote: Suggestions regarding the selection of 3 35% UCL are provided to help the user 1o select the most appropnate 95% UCL
47 These recommendations are based upon the results of the simulstion studies summanzed in Singh. Singh. and laci (2002)
43 and Singh and Smgh (2003). However, simulations results wall mot cover all Real Word data sets.
44 For addmional insight the user may want to consult a statistician.

b
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MNonparametric Background Statistics for Uncensored Full Data Sets

User Selected Options

Note: The use of USL to estimate a BTV is recommended onby when the data set represents 2 background

1
2

3 Date/Tme of Computation | 1/21/2015 1:26:25 PM

Z From File [Summit_Cr.xls

] Full Precision [OFF

B Confidence Cosfiicient [95%

T Coverage [95%

E Mumber of Bootstrap Operations  [2000

10 TOTAL

1

1| General Statistics

13 Totzl Number of Observations] 99 Mumber of Distinct Observations| B4

L) Minirnum 387 First Guartile 5045
12 Second Largest| 196 Median| 961
16 Maximum| 199 Third Guartil=| 1445
17 Mean| 10,96 SD 4346
18 Coetheient of Vanation 0.397 Skewness 0.391
19 Mean of logged Data 2.311 SD of logged Data 042
20 |
21 Critical Values for Background Threshold Values [BTVs) [
%% Tolerance Factor K (For UTL]] 1.925 | d2max (for USL)[  3.206
24 Monparametric Distribution Free Background Statistics

5; Diata appear Approxamate Gamma Distribution at 5% Significance Level

7 MNonparametric Upper Limits for Background Threshold Values

28 Order of Statistic, 1| 97 95% UTL with 95'% Coverage| 19

2 Approsamate f 1.702 hidence Coefficient {CC) achieved by UTL 0.878
] 95% Percentile Bootstrap UTL with  95% Coverage| 19 BCA Bootstrap UTL wath  95% Coverage| 19.06
kil 95% UPL] 185 S50% Percenule| 1734
32 90% Chebyshevy UPL] 2406 95% Percentule| 1841
k] 95% Chebyshev UPL] 30 99% Percentule| 1961
H 5% USL] 199

35

36

37 data set free of cuthers and consists of observatons collected from clean unimpacted locatons.
35 The use of USL tends to provide 3 balance between false positives and false negatives provided the data
A represents a background data set and when many onsite observations need to be compared with the BTV,

e
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:?r Lognormal UCL Statistics for Data Sets with Non-Detects
3 User Selected Options
4 Date/Time of Computation [ 1/2172015 1:29:17 PM
) From File |Summit Hgads
i Full Precision  |OFF
7 Conhdence Coefhcient  |95%
[ Number of Bootstrap Operations | 2000
]
T0TOTAL
11
12 General Statistics
13 Totzl Mumber of Observations| 99 Mumber of Distinct Observations] 90
LL) Number of Detects| 97 MNurnber of Non-Detects 2
15 Mumber of Distinct Detects| 83 Mumber of Distinet Mon-Detects 2
16 Minarnurn Detect]  0.0135 Minirnum Mon-Detect|  0.0771
17 Masamum Detect|  0.0663 Maxirmum Non-Detect| 00112
18 Vanance Detects |1.4TETE-4 Percent Mon-Detects 2.02%
13 Mean Detects|  0.0342 S0 Desects|  0.0122
20 Median Dietects|  0.0331 CV Detects| 0355
21 Skewness Detects 0574 Kurtosis Detects|  0.22
%% Mean of Logged Distects | -3.433 SO of Logged Detects 0.362
24 Lognormal GOF Test on Detected Ohser'.'atiuns Only
23 Lilbefors Test Swausuc|  0.056 Lilliefors GOF Test
26 5% Lilkefors Crtical Value[  0.09 I&cted Data appear Lognomnal at 5% Significance 1]
é; Detected Data appear Lognormal at 5% Snificance Level
] Lognormal ROS Statistics Using Imputed Non-Detects
30 Mean m Ongnal Scale|  0.0338 Mean n Log Scale| -3.457
3 S0 in Ongnal Seale|  0.0124 SDinlog Scale| 0332
32 95% t UCL (assumes nommality of ROS data)|  0.0355 95% Percentile Bootstrap UCL[  0.0357
k] 95% BCA Bootstrap UCL|  0.0355 95% Bootstrap t UCL[  0.038
H 95% H-UCL (Log ROS)|  0.0363
el
3 UCL s using Lognormal Dl:trl:-ulnn EII'II:| KM Estimates when Detected data are Lognormally Distnbuted
37 Mean (logged)| -3.45 95% H-UCL (KM -Log)| 0.0363
35 '{M SO (logged)| 0387 95% Crtical H Value [KM-Log) 1.789
k] KM Standard Emor of Mean {logged)|  0.0331
40
A7 DL/2 Statistics
47 DL/2 Normal DLi2 Log-Transformed
43 Mean in Oniginal Scale]  0.0336 Mean in Log Secale] -3.474
EEL SD in Ongnal Seale|  0.0127 SDinlog Scalke| 0438
45 95% t UCL [Assumes nomality)|  0.0358 05% HSw=: UCL[  0.0369
i-g DLi2 is not a recommended method, provided for compansons and histoncal reasons
45 Suggested UCL to Use
;3 Data appear Gamma, May want to try Gamma Dlsl.nhutlnln | | | |
Bl MNaote: Suggestions regarding the selection of 3 35% UCL are provided to help the user to select the most appropriate 95% UCL.
EH Recornmendations are based upon data size, data distibution, and skewness.
k] These recommendations are based upon the results of the simulation studies summarized in Singh. Maichle, and Lee (2006].
-] Howewver, simulations results will not cover all Real Word data sets: for addiional insight the user may want to consult a statisticizn.
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Lognommal Background Statistics for Data Sets with Non-Detects

User Selected Options

Dietected Data appear Lognormal =t 5%

Significance Level

Kaplan Meier (KM) Background Statisties Assuming Normal Distribution

1
2

3 Diatei Time of Computation | 172172015 1:31:11 PM

g From Fike [Summit_Hg.ds

2 Full Precision | OFF

i Confidence Cosficient [95%

7 Coverage  |95%

i Different or Future K, Obsenvations |1

19::' Mumber of Bootstrap Operations | 2000

17 [TOTAL

T2

13 General Statistics

13 Total Number of Observations| 99 Mumber of Distnct Ohservations| 90

15 Mumber of Deteats| 97 Mumber of Mon-Dietects| 7

16 MWumber of Distinct Detects| 53 MWumber of Distinct Mon-Detects 2

17 Minimum Detect]  0.0135 Minimum Mon-Detect]  0.0171
15 Mzcamum Detect|  0.0663 Maximum Non-Detect|  0.0112
13 Vanance Detected | 1.4767E-4 Percent Mon-Dietects|  Z.02%
20 Mean Detected|  0.0342 SD Detected|  0.0122
%; Mean of Detected Logged Datz|  -3.438 S0 of Detected Logged Data 0.362
23 Lrtical Values for Background Threshold Values (B1Vs)

Eﬁ Tolerance Factor K Far UTL)] 1925 dZmax (for USL)]  3.206
26 Lognormal GOF Test on Detected Observations Onky

27 Liletors Test Statste|  0.056 Lilbefors GOF Test

%g 5% Lilbefors Criscal Value|  0.09 toted Data appear Lognormal at 5% Signifcance 1
1]

k|

i

3

H

ki

36

Mean| 0.0333 SD| 0.0124
9549 UTLYS"Y Coverage|  0.0576 95% KMUPL (t)] 0.0544
95% KM Chebyshev UPL]  0.0881 0% KM Percentile (z)|  0.0496
0559 KM Percentile (z){  0.0541 095 KM Porcentile ()| 0.0626
= e KM USL] 0.0735
3 Background Lognormal BOS Statistics Assuming Lognormal Distribution Using Imputed Hon-Detects
B Mean n Orginal Scale|  0.0338 Meanin Log Scale| -3.457
40 S0 m Ongmnal Scal=|  0.0124 SDin Log Scale|  0.382
41 5% UTL95% Coverage|  (0.0653 95% BCA UTL3S% Coverage|  0.0621
17 O5% Bootstrap (%) UTLSY Coverage|  0.0621 a5t UPL (1) 0.0596
43 90% Percentile (z)|  0.0514 95% Percentile (z)|  0.0591
ﬂ 99% Percentile (z)] 00767 gaoL UsSL] 0107
45 Statistics using KM estmates on Logged Data and Assuming Lognommal Distibution
a7 #M Mean of Logged Datz|  -3.45 195% KM UTL {Lognormal)35% Coverage|  0.0662
40 KM 5D of Logged Diata] 0387 95% KM UPL {Lognomal)|  0.06]
;g 95% KM Percentile Lognommal (z)|  0.0594 35% KM USL {Logmormnal) 0.109
21 Background DL/2 Statistics Assuming Lognomal Distnbution
o Mean n Onginal Scale|  0.0336 Mean in Log Scale| -3.474
EX] S0 i Ongnal Scale|  0.0127 SDin Log Seale| 0.436
Ea 95% UTLSS'" Coverage|  0.0718 95% UPL (1)]  0.0642
20 90% Percentilz (z)|  0.0542 5% Percentile (z)|  0.0635
5B 99% Percentile (z)|  0.0855 g5 USL] 0125
g; DL/2 15 not a Recommended Method. D2 provided for compansons and histoncal reasons.
] Mote: The use of USL 1o esumate 2 BTV is recommended onby when the data set represents a background
5] data s=t free of cuthers and consisis of observations collected from clean unmpacted locatons.
ol The use of USL tends to provide 2 balance between false positives and false negatives provided the data
b represents a background data set and when many onsie observations need to be compared with the BTV,

[=1,
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; Lognormial UCL Statistics for Uncensored Full Data Sets
3 | User Selected Options
4 Mme of Computation [ 172172015 1:33:27 PM
3 From File |Summit Ph.xls
i Full Precision  [OFF
7 _|Conhdence Coefficient [35%
3 f Bootstrap Cperations | 2000
10
11 | ardered
12
13 General Statistics
13 Totzl Number of Observations| 96 Mumber of Distnc: Observations| 67
15 Mumnber of Missing Observations| 0
16 Minirnum 9.37 Mean| 1543
1/ Maximum| 267 Median|  14.6]
18 SD 3.44 Sad. Error of Mean 0.352
;g Coefiicient of Vanation|  0.23 Skewness 1.048
21 Lognormal GOF Test
&2 Shapro Wilk Test Statistic 0.9 Shapro Wik Lognormal GOF Test
23 o' piro Sue| .91 Data appear Lognommal a1 b Signacance Level
24 Liliefors Test Swansnc|  0.07 Lilbefors Lognormal GOF Test
£ 5% Lilbefors Cotical Value| 0.0 Diata appear Lognormal at 5% Significance Level
EE Diata appear Lognomal at 5% Significance Level
25 Lognormial Statistics
2 Minirnum of Logged Datz| 2,23 Mean of logged Data 2714
g? Maximum of Logged Data| 3.2 SD of logged Data 0212
32 Assuming Lognormal Distribution
X] 95% HUCL] 160 90% Chebyshew (MVUE)UCL| 1643
H 95% Chebyshew (MVUE)UCL|  16.3 97.5% Chebyshev (MVUE) UCL[ 1753
% 955 Chebyshey (MVUE)UCL|  18.7]
3 Monparametnic Distribution Free UCLs
34 O5% CLTUCL] 160 95% Jackknie UCL[ 16.02
k3] 95% Standard Bootstrap UCL| 16 95% Bootstrapt UCL|  16.04
40 957 Hall's Bootstrap UCL]  16.04 95" Percentile Bootstrap UICL[ 1599
ER| 35% BCA Bootstrap UCL[ 1604 |
47 50% Chebyshev{Mean, Sd)UCL|  16.4 95% ChebysheviMean, 5d) UCL| 1697
43 97 5% Chebyshev{Mean. Sd)UCL] 176 99% ChebyshewiMean. Sd)UCL| 1893
¥
45 Suggested UCL to Use
:-g Data appear Gamma, May want to tnlr Gamma Dhstribution | |
45 [tions regarding the selection of 3 95% UCL are provided to help the user to select the most appropand
49 bmmendations are based upon the results of the simulstion studies summarzed in Singh. Singh._and
20| and Singh and Singh [2003). However, simulstions resubks will not cover all Real Word data s=ts.
g; For additional insight the user may want to consult 3 statistician.
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Logmormal Ea@mund Statistics for Uncensored Full Data Sets

User Selected Options

DatefTime of Computation | 172172015 1:34:31 PM

From File Sl.irgm'rt Ph.xds

Full Precesion

Confidence Coefficient [95%

Coverage  |95%

Mew or Future K Observations (1

Mumnber of Bootstrap Operations | 3000

ordered
General Staustics
Total Mumber of Observations| 96 Murnber of Dhstinct Observations| 67
Mimirmum 9.31 First Quartile| 13,15
Second Lamest| 25 Median| 146
Magmum| 267 Third Cuariile] 173
Mean| 1543 SD 3445
Coefficient of Vanaton 0223 Skewness 1.049
Mean of logged Data| 2714 S0 of logged Data 0212

Crtical Values for Background Threshold Values (BTVs)
Tolerance Factor or . ddmax {tor USL)| 3756

Lognormal GOF Test

Shapiro Wilk Test Statisuc| 0975 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.3 Dista appear Lognomnal at 5% Significance Level
Liliefors Test Statistc|  0.0719 Lilkefors Lognomal GOF Test
5% Liliefors Critical Value| 00904 | Data sppear Lognomnal at 5% Signficance Level

Diata appear Lognormal at 5% Significance Level

Background Statrstics assuming Lognomal Distnbution

55% UTL wih_957% Coversge] 227 0% Percentle (2)]  19.79
95% UPL (4] 2148 95% Percenle (z]| 21,37
5% US| 2968 99% Percenile (z)|_ 2469

e e e ] R e e ) T ] ] A e e | o ] 2 ] 2 ey o e ey g

37 Mate: The use of USL to estmate 2 BTV is recommended onky when the data set represents 3 background
35 data set free of outhiers and consists of observations collected from clean unimpacted bocstions.

34 The use of USL tends to provide a balance between fzlse posiives and false negatives provided the data
40 represents a background data set and when mamy; onsite observations need to be compared with the BTV,

1
=
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MNonparametne UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation

12172015 1:37:35 PM

From File  |Summit Ni.xls
Ful Precision  |OFF
Confidence Cosfhoent  [95%
MNumber of Bootstrap Operations (2000
TOTAL
General Statistics
Total Humber of Observations| 99 MNumber of Distinct Observations| 85
Mumber of Missing Observations| 0
Minmurn 6.59 Mean| 1352
Maximum| 251 Median]  11.8]
Sh| 4497 Sid. Emmor of Mean|  0.499
Cosfhoent of Vanaton 0.368 Skewness 0.466
Mean of logged Dista| 2537 S0 of logged D=tz 0367

Nonparametric Distribution Free UCL Statistics

Lata do not

ISCemm

i o LA

Assuming Mormal Distribution

95% Momal UCL

95% UCLs (Adjusted for Skewness)

e ] ] e ) g ) e ] e P S ) | e S | ) ] o ] o e e ey e 1

95% Student'ss UCL] 1435 95% Adjusted CLT UCL (Chen-1995)]  14.35
[ 95% Modified-t UCL (Johnson-1978)]  14.35
MNonparametnc Distnbution Free UCLs
OGS CLTUCL] 1434 95% Jackknife UCL| 1435
95'% Standard Bootstrap UCL| 1432 95% Bootsrapt UCL| 1437
95% Hall's Bootstrap UCL|[ 1435 95% Percentile Bootstrap UCL| 14 35
95 BCA Bootstrap UCL[  14.42
90% Chebyshev(Mean, Sd) UCL] 1502 85 Chebyshev{Mean, 5d) UCL] 1568
= 97.5% Chebyshev(Mean, 5d) UCL]  16.64 99% ChebysheviMean, Sd) UCL|  13.49
35 Suggested UCL to Use
ig 5% Student's+ UCL]  14.35 I | | or 9'5'}{- M-::-di'ﬁer:l-‘. UCL| 1435
El Mote: Suggestons regarding the selection of a2 85% UCL are provided to help the wser to select the most appropriate 35% UCL
47 These recommendatons are based upon the resubs of the simulation studies summanzed 0 Singh, Singh, and lzc (2002)
43 and Singh and Singh (2003). However, simulations results will not cover all Beal World dats sats.
44 For addtionzl insight the user may want to consuk 3 statistician.

H
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1 Momparametne Background Statistics for Uncensored Full Data Sets
2 User Selected Options
3 Diate/Time of Computaton | 1/21/2015 1:35:11 PM
g From File  |Summit_M.xds
= Full Precision FFE
B Confidence Coefficient [95%
T Coverage  [95%
g Murmnber of Bootstap Operations  [2000
10[TOTAL
11
1| General Statistics.
13 Total Number of Observatons| 99 MNumber of Chstnct Observatons| 85
13 Mimimum| _ 6.59 First Quartile] 9445
15 Second Lamgest| 248 Medan| 11.8
16 Maamum| 251 Third Quartile]  18.3
17 Mean| 1352 SOl 4497
1B Coosfficien: of Vanstion 0.368 Skewness 0.465
;3 Mean of logged Data|  2.537 S0 of logged Data 0,367
21 Critical Values for Background Threshold Values (BTVs)
%% Tolerance Factor K (For UTLY 1875 | dmax for USLY]  3.908
24 Nonparametnc Distnbution Free Background Statistics
é; Data do not follow a Discemible Distibation (0.05)
27 Monparametric Upper Limits for Background Threshold Values
25 Order of Staustie, f| 97 [ 95% UTL with 85% Coverage| 226
2 Approcamate f 1.702 fdence Coefficient (CC) achieved by UTL 0.578
30 95% Percentile Bootstrap UTL with 95% Coverage| 226  |BCA Bootstrap UTL weth  95% Coverage| 226
k]| gol UPL] 213 90% Percentile]  20.2
a2 90% Chebyshev UPL| 285 95% Percentile] 20,85
EE] 5% Chebyshew UPL] 3529 99'% Percentile] 2481
H 5% USL] 251
kL
36 Mote: The use of USL to estimate a BTV s recommended onby when the data set represents a background
37 datz set free of outliers and consists of observations collected from clean unimpscted locations.
35 The use of USL tends to provide a balance between false posives and false negatives provided the data
ig represents a background data set and when many onske chsenvations need to be compared with the BTV,
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Lognormal UCL Statistics for Uncensored Full Data Sets

User Selected Cptions

Diate/Tirme of Computation | 172172015 1:43:48 PM

From File

Summit Sexls

Full Precision |OFF

Confidence Coefficient  |95%

Number of Bootstrap Operations | 2000

LnROS Se

General Satstics

Total Number of Observations| 100

Mumber of Distinet Obsenvations| 89

b = e e e e = = B s 2 B DO O

Mumber of Missing Observations| [

16 Minimum|  0.0673 Mean 0.364
17 Maximum| 168 Median|  0.272
18 50| 0785 Sad. Emor of Mean|  0.0235
LE:] Coefficient of Vaniation 0.783 Skewness 1.784
20

21 Lognommal GOF Test

X2 Shapiro Wilk Test Statsnc|  [1.966 Shapiro Wilk Lognormal GOF Test

23 Din ShaEping Sue|  U.0B41 | Lista appear Lognomal at b Signihcance Level
el Lillefors Test Statisnc|  0.0674 Lilliefors Lognormal GOF Test

£ 5% Liliefors Crtical Value]| 0.0886 | Data appear Lognomal at 5% Significance Level
26 Data appear Lognormal at 5% Significance Level

27

25 Lognormal Statistics

] Minamurn of Logged Data] 2699 | Mean of logged Daa] _-1.271
30 Maamum of Logged Daa]| 0507 | SD of logged Dtz 0.7
k3l

32 Assuming Lognommal Distribution

k] 95%H-UCL] 0422 9% Chebyshey (MVUEJUCL|] 045
kL] 95% Chebyshev (MVUEJUCL] 049 97.5% Chebyshey (MVUE) UCL{ 0544
% 29% Chebyshev (MVUE) UCL] 0652

37 Monparametric Distribution Free UCLs

B 95% CLTUCL| 041 95% Jackknife UCL]  0.411
k] 95% Standard Boowstrap UCL| 0411 95% Bootstrapt UCL|  0.418
40 95% Hall's Bootstrap UCL|  0.421 95'% Percentile Bootstrap UCL| 0471
11 95% BCA Booistrap UCL| 0,42 |
47 90% ChebysheviMean, 54} UCL[ (449 95% ChebysheviMean, S5d) UCL] 0453
43 97 5% ChebysheviMean, Sd) UCL[  0.541 99% ChebysheviMean, S54) UCL] 0647
EE]

45 Suggested UCL to Use

i_? 95% HUCL] 0422 I I |

45 Mote: Suggestions regarding the selection of 3 55% UCL are provided to help the user to select the most sppropriate 95°% LICL

43 These recommendations are based upon the results of the simulation studies summarzed in Singh, Singh, and laci {2002)

o0 and Singh and Singh (2003). However, simulztions resuks will not cover all Heal World data sets.

E; For addiional insight the user may want to consult a statistesan.

23 ProlUCL computes and outputs H-statistic based UCLs for historical reasons only.

o H-statistic often results in unstable (both high and low) values of UCL95 as shown m examples in the Technical Guide.

20 It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

o6 Use of nonparametnc methods are preferred to compute UCL35 for skewed data sets which do not follow 2 gamma distnbution.




sl s ] cl] ol el F [ o1+ 1 1 [ JJ KT L [ M

; Lognormal UCL Statistics for Uncensored Full Data Sets

3 | User Selected Options

4 Tme of Computation | 172172015 1:51:05 PM

) From File |Summes Tlzls

& Full Precision  |OFF

T |Confidence Cosfhicient [95%

g f Bootstrap Operations | 2000

0

11| TOTAL

TZ

13 General Statistics

13 Totzl Mumber of Observatons| 99 Mumber of Distinct Observations| 81

1o Mumber of Missing Observations|

16 Minirnwrn | 0.0758 Mean 0187
17 Mazimum 0.383 Median|  0.186
16 SD]  0.0844 Sed. Error of Mean| 0 00B47
13 Coefficient of Vanation|  0.345 Skewness| 0516
20

21 Lognomal GOF Tes:

22 Shapiro Wilk Test Statsuc|  (.963 Shapiro Wilk Lognomal GOF Test

23 Yo o alue] 004253 Uata Not J'Ennrma at b Signmcance Level

24 Liliefors Test Swatste|  0.0715 Lilliefors Lognormal GOF Test

2 5% Lilbefors Crtical Value[  0.089 Diata appear Lognomal st 5% Significance Level
i? Data appear Approximate Lognormal at 2% Significance Level

el Lognormial Statistics

] Minirmum of Logged Data|  -2.58 Mean of loogged Data|  -1.74
] Maxirmum of Logged Data|  -0.96 5D of logged Dat=| 10361
k]l

32 Assuming Lognomal Distnbution

fok] 5% H-UCL] 02 9% Chebyshey (MVUE) UCL|  0.208
H 95% Chebyshew (MWVUE) UCL[  0.278 97.5% Chebyshew (MVUE) UCL|  0.231
% 5% Chebyshew (MWVUE) UCL[  0.257

37 Monparametric Distnbution Free UCLs

35 95% CLTUCL]  0.197 95% Jackknife UCL| 0,197
34 5% Standard Bootstrap UCL[  0.197 095% Bootstrapt UCL[  0.193
L] 95% Hall's Bootstrap UCL|  0.197 95% Percentile Bootstrap UCL|  0.193
A 95% BCA Bootstap UCL|  0.198 |
42 0% ChebysheviMean Sd)UCL|  0.206 5% ChebysheviMean. Sd)UCL|  0.215
43 97.5% ChebysheviMean. Sd) UCL| 0227 99% ChebysheviMean, Sd) UCL|  0.251
X

a5 Suggested UCL to Use

45 Diata appear Mormal. May want to try Normal Distribution

47 [ [ T [ [ [

4% pestions regarding the selection of 3 35%. LICL are provided to help the user to select the most appropnate
%Emmmendatiaﬁ are based upon the results of the simulstion studies summanzed in Smgh, Smgh. and la

and Singh and Singh (2003). However, simulstions results will not cover all Beal Wordd data sets.
g; For addmional insight the user may want to consult 3 statistcian.
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1 Lognormal Background Statstics for Uncensored Full Data Sets
2 | User Selected Options
3 leMme of Computation | 1/21/2015 1:55:27 PM
z From File | Summit_Tlxls
3 Full Precision | OFF
B |[Confidence Coefficient  [35%
7 Coverage |95%
3 [Future K Observations |1
1% f Bootstrap Operations [ 2000
1T[TOTAL
12
13 | General Statistics
|E) Total Number of Observations| 99 Mumber of Distinct Observations| 81
15 Minimum| — 0.0755 First Quamile]  0.14
16 Second Largest|  0.371 Median| 0.186
1/ Maximum|  0.383 Third Guarile]  0.225
B Mean| 0.187 SD| 0.0644
13 Costhcient of Vanation 0.345 Shewness 0.5316
%? Mean of logged Dsta| -1.74 SD of logged Data|  0.361
] Crtical Values for Background Threshold Values (BTVs)
23 Tolerance Factor B (For U1L) 55 dZmax (for USL)| 3206
L}
2 Lognormal GOF Test
2o Shapiro Wilk Test Swaustc|  0.963 Shapro Willk Lognormal GOF Test
27 5% Shapro Wik P Valu=| 0.0423 Diata Not Lognomnal at 5% Signficance Level
2B Lilliefors Test Statstc|  0.0715 Lilliefors Lognormal GOF Test
29 5% Lilbefors Crmscal Walue [ 10,089 Diata appear Lognomnzl 3t 5% Signihicance Level
30 Data appear Approcamate Lognomal at 5% Significance Level
3
32 Background Statistics assuming Lognormal Distnbution
33 95% UTL with 95% Coverage| 0352 90% Percentile (=) 0.279
M 5% UPL (1) 0.3 5% Percentls (=) 0.318
% 95% USL|  0.559 359% Percentils (z] 0.407
37 [ Note: The use of USL to estimate a BTV is recommended only when the data set represents a background
35 data set free of outliers and consists of obsenations collected from clean unimpacied locations.
39| The use of USL tends to provide a balance between false posaives and false negatives provided the data
i? represents & background data set and when many onsite observations need to be compared with the BTV,




