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ACRONYMS

amsl Above mean sea level

BDC Battelle Darby Creek Metro Park

bgs Below ground surface

BW Blendon Woods Metro Park

Cv Coefficient of variation

DERR Division of Environmental Response and Revitalization
ft Feet

FP-XRF Field Portable X-ray Fluorescence
GDL Goodale Park

GOF Goodness-of-fit

GRG Griggs Reservoir Park

HB Highbanks Metro Park

KM Kaplan-Meier

MAY Maybury Park

mg/kg Milligram per kilogram

Np 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

Sb Standard deviation

SCH Schiller Park

SIFU Site Investigation Field Unit

SS Scioto South Metro Park

SCW Scioto Woods Park

TAL Target Analyte List

TBA Targeted Brownfields Assessment

TC Three Creeks Metro Park

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
WEX Wexford Green Park
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EXECUTIVE SUMMARY

Ohio EPA Division of Environmental Response and Revitalization (DERR) sampled and
analyzed surface soils at 11 Columbus-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 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)(2)(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 April 23, 2012, found in OAC 3745-300-07(H)(1)(d)(ii). All
statistical analyses, including outlier tests, were run using ProUCL version 4.1. A summary of
the background determination results for Franklin County are provided in tablular format as part
of this report. Seven RCRA metals are presented in addition to nickel and thallium. Final and
representative background concentrtions of metals in Franklin County are as follows:

Arsenic 20.7 mg/kg
Barium 163 mg/kg
Cadmium 0.789 mg/kg
Chromium 16.4 mg/kg

Lead 41.5 mg/kg
Mercury 0.081 mg/kg
Nickel 36.4 mg/kg
Selenium 1.07 mg/kg
Thallium 0.743 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 Franklin County and Columbus-
area brownfield properties being assessed and remediated under the Ohio VAP. For the
purposes of this investigation, “Franklin County — Columbus area urban soils” means
surficial soils within the City of Columbus or adjacent municipalities, including suburban
areas and metro parks within suburban or rural areas.
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2.0

SCOPE

Under the direction of Ohio EPA — VAP Central Office, the Ohio EPA Site Investigation
Field Unit (SIFU) sampled and analyzed surface soils at 11 Columbus-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 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 Franklin County as described on the “General Soil
Map, Franklin County, Ohio” of the Soil Survey of Franklin County, Ohio
(USDA Soil Conservation Service) to the extent possible given limitations
imposed by the first two criteria.

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

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

Evaluation of Background Metal Soil Concentrations in Franklin County — Columbus Area
Summary Report for Ohio EPA’s Voluntary Action Program Page 2



Data quality objectives (DQOSs) for this project included the following:

1.

Soil samples from Columbus-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 (As, Cr, Cu, Pb, Mn, Mo, Ni, Sr and Zn) 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 COLUMBUS-AREA SOIL TYPES

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

1. Well drained, moderately well drained, and very poorly drained soils on flood
plains, terraces and outwash plains

2. Well drained, moderately well drained, and somewhat poorly drained soils on
uplands

3. Moderately well drained, somewhat poorly drained, and very poorly drained soils
on uplands

The majority of the soils in Franklin County are formed on silt- and clay-rich glacial till.

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 Columbus-area. Two properties within the
downtown Columbus area (Schiller Park and Goodale Park) were selected for sampling,
as metal concentrations in these soils were the most representative of long-term
background exposure to heavily urban-characteristic activities.

4.0 PROPERTY USE AND REGULATORY HISTORY

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

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

5.1 Property Reconnaissance and Preliminary Soil Boring Evaluation

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

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

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

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

(iii)  Areas within three feet of a roadway

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

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

(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 install a preliminary soil boring at each proposed sampling area
to evaluate the upper two (2) to 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.
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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 tend to increase with depth (e.g.,
arsenic) and other some metals tend to be concentrated near the surface of the soil
horizon (e.g., lead). 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. An eleventh location was
selected (Highbanks Park) after samples collected at Goodale Park revealed the potential
for soils to be derived from non-native fill. There was some concern that non-native fill
could have elevated metals concentrations derived from anthropogenic sources.
Highbanks Park was selected as an alternate location in the event that XRF screening
results revealed anomalously high concentrations which would facilitate removal of the
Goodale location. XRF results indicated metals concentrations within an acceptable
range, therefore both the Goodale and Highbanks Parks were included as part of the final
soil sampling regimen.

At each locality, Ohio EPA collected 10 surficial soil samples between the ground
surface and depth of two feet using a hand auger. At the Griggs Reservoir Park location
the depth to bedrock varies between 0.7 and 1.5 ft, and Ohio EPA encountered auger
refusal between those depths. At a few other locations auger refusal was encountered on
cobbles before reaching the target depth of two feet, and the sampling interval was
slightly smaller (e.g., ground surface to 1.5 feet), but was never less than one foot.

The sample locations were within a 15 ft. radius of the preliminary soil boring location
(the sampling area circular with an approximate diameter of 30 ft. with the preliminary
soil boring location in the center). Ohio EPA collected the geotechnical and 10 analytical
samples within an area approximately 30 feet in diameter to ensure that the soil samples
were similar in texture and composition (i.e., from the same population). The Ohio EPA
SIFU sampling team used this approach at all sampling localities for a consistent
investigative approach across all properties sampled.
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6.0

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

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

5.3 Field Sampling Equipment Decontamination

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

5.4 Laboratory Analyses

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

Sampling Locations

6.1 Property Descriptions and Locations

Details for the 11 locations sampled for this investigation are included in Tables 1A and
1B. Information contained in Table 1A provides property information such as site
location (latitude/longitude), generalized setting (e.g., urban, suburban or rural), and the
topography (e.g., level, gently sloping, etc.). Surveying the location of each sampling
point was determined not to be practical; therefore, the longitude and latitude coordinates
are presented for the approximate location of the preliminary soil boring. As noted in
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7.0

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 Franklin
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. As noted in Section 2.0, all major soil types represented in Franklin
County were sampled.

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 11 property locations would be incorporated into a single data set. Preliminary
evaluations were perfomed 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 11 property locations.

7.1 QOutlier 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
outlier test utilizing ProUCL. All outliers were removed prior to completing background
calculations.

7.2 Nondetect test

According to the ProUCL user’s guide, when the percentage of nondetects in a data set is
high (greater than 40 percent (%) to 50%) 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.
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By example, Table 3 shows that cadmium results had approximately 28.18% non-
detectable values (depending on the data set) and therefore the KM method was used by
ProUCL to calculate the statistics associated with this data set, even though the data were
normally distributed. 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 (Xp) for data sets without nondetects was calculated by ProUCL
by dividing the sum of the total background values (X;) by the total number of
background readings (ny):

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

7.4 Standard Deviation

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

Sp = [ (X1 Xp)* + (Xo— Xp)* + (X3-Xp)* (etc.)] *
Np-1

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

7.5 Coefficient of Variation

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

Cv = §D
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
nondetects.
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8.0

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 Table 3.

COLUMBUS-AREA SOIL BACKGROUND VALUES

Background soil concentrations were calculated in accordance with the VAP rules
effective March 1, 2009, 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 only observed in the cadmium and chromium data sets. The remaining datasets
were non-normal. The 95% upper prediction limit was used as the representative
background concentrations for the remaining, non-normal data sets.

A summary of the background determination results for Franklin 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 Franklin County region. As a replacement
both nickel and thallium were added to the suite of metals analyses.
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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 2.72 to 38.0 mg/kg with no nondetects. There
were 110 valid data points, with only one outlier removed. The data set mean was
calculated to be 12.96 mg/kg, with a standard deviation of 4.93 mg/kg. The VAP UL was
determined to be 22.8 mg/kg; however the data set was not normally distributed.
Therefore the VAP UL cannot be used as the representative concentration. The 95%
UTL with 90% coverage was determined to be 19.8 mg/kg. The 95% UPL is 20.7 mg/kg.
This value is determined to be the representative soil background concentration.

8.2 Barium

Concentrations of barium ranged from 48.9 to 163 mg/kg with no nondetects. There
were 110 valid data points with no outliers removed. The data set mean was calculated to
be 103.7 mg/kg, with a standard deviation of 31.43 mg/kg. The VAP UL was determined
to be 167 mg/kg; however the data set was not normally distributed. Therefore the VAP
UL cannot be used as the representative concentration. The 95% WH Gamma UTL with
90% Coverage was determined to be 156 mg/kg. The 95% Gamma UPL based on the
best fit of the data distribution was calculated to be 163 mg/kg. This value is determined
to be the representative soil background concentration.

8.3 Cadmium

Detected concentrations of cadmium ranged from 0.232 to 1 mg/kg. There were 110
valid data points with no outliers removed. There were 31 nondetects, or 28.18%, of the
final data set. As noted in Table 3, the KM method was recommended by ProUCL due to
multiple reporting limits in the data set. The data set mean was calculated to be 0.478
mg/kg, with a standard deviation of 0.236 mg/kg. The VAP UL was determined to be
0.87 mg/kg; however the data set was not normally distributed. Therefore the VAP UL
cannot be used as the representative concentration. The 95% UTL with 90% coverage
was determined to be 0.756 mg/kg. the 95% UPL based on the best fit of the data
distribution was calculated to be 0.789 mg/kg. This value is determined to be the
representative soil background concentration.
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8.4 Chromium (Kaplan-Meier Method)

Detected concentrations of chromium ranged from an estimated value of 0.764 to 19.8
mg/kg. There were 110 valid data points, with no outliers removed. There were two
nondetects in the data set, or 1.8%, in the final dataset. As noted in Table 3, the KM
method was recommended by ProUCL due to multiple reporting limits in the data set.
The data set mean was calculated to be 8.97 mg/kg, with a standard deviation of 3.72
mg/kg. The VAP UL was determined to be 16.41 mg/kg. The data were calculated to be
normally distributed. The 95% UTL with 90% coverage was determined to be 14.59
mg/kg. The 95% UPL is 15.16 mg/kg. The VAP UL was determined to the
representative soil background concentration.

8.5 Lead

Detected concentrations of lead ranged from 12.7 to 51.1 mg/kg. There were 110 valid
data points, with no outliers removed. There were no nondetects in the data set. The data
set mean was calculated to be 22.48 mg/kg, with a standard deviation of 8.5 mg/kg. The
VAP UL was determined to be 39.48 mg/kg; however, the data set was not normally
distributed. Therefore the VAP UL cannot be used as the representative concentration.
The 95% UTL with 90% coverage was determined to be 39.00 mg/kg. The 95% UPL is
41.50 mg/kg. This value was determined to be the representative soil background
concentration.

8.6 Mercury

Concentrations of mercury ranged from 0.019 to 0.092 mg/kg. There were 97 valid data
points after removal of 13 outliers. All samples from the Scioto South (SS) and three
samples from the Schiller Park (SCH) site were identified as statistical outliers using
Rosner’s outlier test. The data set mean was calculated to be 0.041 mg/kg, with a
standard deviation of 0.0167 mg/kg. The VAP UL was determined to be 0.081 mg/kg.
The data were not normally distributed, however the data were able to be log-transformed
therefore the mean and standard deviation are represented using the transformed data.
The 95% UTL with 90% coverage was determined to be 0.068 mg/kg. The 95% UPL is
0.072 mg/kg. The VAP UL, using log-transformation, was determined to be the
representative soil background concentration.

8.7 Nickel

Detected concentrations of lead ranged from 10.9 to 39.0 mg/kg. There were 110 valid
data points, with no outliers removed. There were no nondetects in the data set. The data
set mean was calculated to be 20.74 mg/kg, with a standard deviation of 7.3 mg/kg. The
VAP UL was determined to be 35.34 mg/kg; however, the data set was not normally
distributed. Therefore the VAP UL cannot be used as the representative concentration.
The 95% UTL with 90% coverage was determined to be 35.9 mg/kg. The 95% UPL is
36.44 mg/kg and it was determined to be the representative background concentration.
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8.8 Selenium

Detected concentrations of selenium ranged from 0.164 to 1.11 mg/kg. There were 110
valid data points, with no outliers removed. There were no nondetects in the data set.
The data set mean was calculated to be 0.651 mg/kg, with a standard deviation of 0.211
mg/kg. The VAP UL was determined to be 1.07 mg/kg. The data set was normally
distributed. The 95% UTL with 90% coverage was determined to be 0.971 mg/kg. The
95% UPL is 1.00 mg/kg. The VAP UL was determined to be the representative soil
background concentration.

8.9 Thallium

Detected concentrations of selenium ranged from 0.131 to 0.956 mg/kg. There were 110
valid data points, with no outliers removed. There were no nondetects in the data set.
The data set mean was calculated to be 0.429 mg/kg, with a standard deviation of 0.164
mg/kg. The VAP UL was determined to be 0.757 mg/kg; however the data set was not
normally distributed. The 95% UTL with 90% coverage was determined to be 0.710
mg/kg. The 95% UPL is 0.743 mg/kg. This value was determined to the representative
soil background concentration.
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Summary Report for Ohio EPA’s Voluntary Action Program Page 13



9.0

APPLICATION OF THIS REPORT AND SUMMARY OF
BACKGROUND DETERMINATION

Background results generated in this report are specific to Franklin 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 Franklin 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
Franklin County — Columbus Area:

Arsenic 20.7 mg/kg
Barium 163 mg/kg
Cadmium 0.789 mg/kg
Chromium 16.4 mg/kg

Lead 41.5 mg/kg
Mercury 0.081 mg/kg
Nickel 36.4 mg/kg
Selenium 1.07 mg/kg
Thallium 0.743 mg/kg

Evaluation of Background Metal Soil Concentrations in Franklin County — Columbus Area
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FIGURE 2: GENERAL SOIL MAP, FRANKLIN COUNTY, OHIO
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TABLE 1A
Soil Sampling Property Information Summary: Locations, Settings & Topography

Property Location
Sampled Property Abbreviation Setting Topography
{Sample 1D} Address Latitude' | Longitude'

Battelle Darby Creek Metro Park BDC 1775 Darby Creek Drive, 39898044 | -83225097 | ruralpark | 'SVelt© very gently sioping upland

Galloway, OH 43119 area

4625 E Dublin-Granville Rd, gently to moderately sloping upland
Blendon Woods Metro Park BW Westenville, OH 43081 40.074058 -82 873897 suburban park area with ravines

120 W Goodale Street, ’ level to very gently sloping upland
Goodale Park GDL Columbus, OH 43215 39.976436 -83.007119 urban park area
Griggs Reservoir Park GRG g?}zlfnﬁ;:zr%d: ESHJAQWI 40.037281 -83.093942 suburban park | steep hillside adjacent to Scoto River

. 9466 U.S. Route 23 N, Lewis ) suburban to rural

Highbanks Metro Park HE Center, OH 43035 40136197 -83.025386 park level upland area

5026 Lindora Drnive, level (to very gently sloping?) upland
Maybury Park MAY Columbus, OH 43227 39.925272 -82.856383 suburban park area
Schiller Park SCH e Jaeger e 39.042836 | -82.994728 | ubanpark | level upland area
Scioto South ("Future”) Metro Park ss g:;ii{gﬁ%:f; ?_:}SEQ'R d 39.842014 -83.010167 rural park level floodplain area (Scioto River)

. 1605 Bendalow Drive, level (to very gently sloping?) upland

Scioto Woods Park scw Columbus, OH 43228 39.986500 -83.097753 suburban park | _

3860 Bixby Road, Groveport, } suburban to rural | level floodplain area (Alum, Big
Three Creeks Metro Park TC OH 43125 39.880092 32.908467 park Walnut and Blackiick Creeks)
Wexford Green Park wex | 202 Viexiord Park Dive. 39.976767 | -83.162892 | suburbanpark | level upland area

Note:

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




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

Preliminary Soil Boring' &

Soil Mapping Units, Classification and Parent Material

Sampled Property Location
PSB Latitude® | Longitude’ | Mapping Unit uscs USDA Parent Material
Miamian silt loam | Lean Clay L
Battelle Darby Creek Mstro Park | BDC-PSB | 39.898044 | -83.225097 B) oy | Clay Loam | il (igh lime)
Blendon Woods Metro Park BW-PSB | 40074058 | -828738g7 |Cardingtonsittioam) LeanClay | gy oy | gl fmedium lime)
(CaB) with Sand
" Celina-Urban land | Lean Clay L
Goodale Park GDLPSB | 39.976436 | 83007119 | =5 | and | ClayLoam | 6l (high lme)
Griggs Reservoir Park GRGPSB | 40037281 | -83pa3042 | Rreneysitloam | iy | SW Y| ecione and shale bedrock
{RhD2) Loam
Highbanks Metro Park HB-PSB | 40136197 | -83025386 | Donmngonsit | o clay | S Y | G (medium lime)
loam (BaB) Loam
Benington-Urban | Lean Clay . N
Maybury Park MAY-PSB | 39925272 | 62856383 |, SO TR | BN | Loam | il (medium fime)
Schiller Park SCH-PSB | 39942836 | 82994778 | Eldean-Ubanland |\ oo | Sitloam | alluvium
complex (EmB)
Scioto South ("Future”) Metro Park | SS-PSB | 39.842014 | -83.010167 Ge”ess{gens}'“ loam | | an Clay 5':_“; fn?y alluvium
Scioto Woods Park SCW-PSB | 39986500 | -830g7758 | Crosbysiltioam | LeanClay | oy on | il (high lime)
' : (CrA, CrB) with Sand ;
Three Creeks Metro Park TCPSB | 39880092 | -2 908467 Me'j““?m'}“ oA | Fatcly | SIS | alium
Lewisburg-Crosby Silty Clay L
f,
Wexford Green Park WEXPSB | 39976767 | -83.62882 | oo ¥ TEY | FatClay 73|l (high lime)

Note:

1  One preliminary soil boring (PSB) was installed at each samplilng lecation to evaluate soil conditions prior to collecting analytical samples; PSE logs (with field sail
descriptions) are included in Appendix A

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




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

Unified Soil Classification System (USCS)

USDA Soil Classification System

Soil Soil Parent Particle Size Distribution Atterberg Limits Particle Size Distribution
Sample Material uscs . usDAa }
Soil Type % Gravel % Sand % :‘.'-llt % Clay LL PL Bl Soil Type % Grawel % Sand % ?Il‘l % Clay
. [==d. TE mm, =<=ld.O74 mm, . [<m2 mm [==D.05 mm,
4TEmM | .ppramm) | =0.002mm | GC=0.002mm 12 mm) >0.05 mm >0002mm) | E==0-002 mm}
i Lean Clay
BDC-1 Till . 7.3 21.24 3896 3249 44 22 22 Clay Loam 11.07 2063 35.80 3249
With Sand
BW-1 Th Le.an Clay 0.80 16.41 61.15 21.64 32 19 13 Silt Loam 3.27 18.55 5E.54 21.64
With Sand
GOL-1 Til Lean Clay 510 1880 | 4928 | 2682 | 48 | 24 | 24 | cClayLoam | 953 1844 | 4511 | 2682
With Sand
Weathered Silty Cla
GRG-1 Limestone and Shale | Lean Clay 2.91 10.79 SE.04 31.26 47 25 22 Lo::_n ¥ 473 12.79 51.23 31.26
Bedrock -
. Silty Clay
HB-1 Till Lean Clay 0.20 14.39 5573 29.68 43 22 21 Loam 1.38 16.57 52.36 29.68
MAY-1 Til Lean Clay 0.98 2641 | 4981 | 2280 | 37 | 21 | 16 | Loam 285 2889 | 4566 | 2280
With Sand
SCH-1 Till Lean Clay 0.03 12.68 65.12 2217 36 21 15 Silt Loam 0.46 18.77 58.60 2217
. . Silty Clay
5541 Alluvium (Floodplain) | Lean Clay 0.02 985 5B.8T 31486 45 22 23 Loam 0.02 15.54 5298 31486
SCW-A1 Till Le.an Clay 3.60 26.28 43 38 2674 40 19 pa | Clay Loam 795 26.00 3931 2674
With Sand
. . Silty Clay
TCA Alluvium (Floodplain) | Fat Clay 0.03 1.91 6490 3316 54 26 28 Loam 0.08 6.52 60.24 3316
] Silty Clay
WEX-1 Till Fat Clay 1.32 8.29 S4.98 3541 54 22 32 Loam 1.80 11.57 51.22 3541




Summary Results for Nine Metals

Table 3
Background Statistics for Franklin County

Number of 95% UTL
Sites Number of Data with 90% 95%
Metal Included Outliers % ND  points  Maximum Mean SD Distribution VAP UL Coverage UPL  Units Comments
Arsenic 11 1 0.0% 110 38 12.96 | 4.931 d:\é?rigi];lizid {22.8} 19.8 20.7 | mg/kg 1 outlier (38 mg/kg) removed
Barium 11 0 0.0% 110 163 103.7 | 31.43 Gamma {167} 156.1 163 | mglkg No outliers
Cadmium 11 0 00% | 110 1 0.478 | 0.236 No defined {0.87} 0.756 | 0.789 | mgkg | KM method recommended due to
distribution multiple RLs
Chromium 11 0 1.8% 110 19.8 8.99 3.72 Normal 16.4 14.6 15.2 | mg/kg | Two non-detects replaced with RLs
Non-normal .
0,
Lead 11 0 0.0% 110 51.1 22.48 8.5 distribution {39.5} 39.0 415 | mgkg No outliers
(1) o MAL calculated using log-
Mercury 11 13 0.0% 97 0.092 0.041 | 0.017 Lognormal 0.081 0.068 0.072 | mg/kg transformed mean and SD
Nickel 11 0.0% | 110 39.0 2074 | 7.3 Non-normal {35.3} 35.9 36.4 | mglkg No outliers
distribution
Selenium 11 0 0.0% 110 111 0.651 | 0.211 Normal 1.07 0.971 1.00 | mg/kg
Thallium 11 0 0.0% | 110 0956 | 0420 | 0164 O defined {0.757} 0.710 | 0.743 | mgkg Nonparametric UTL and UPL

(1) All samples from the Scioto South (SS) site and three samples from the Schiller Park (SCH) site were identified as

statistical outliers using Rosner’s test and were removed from the background data set.

RL = reporting limit

KM method = Kaplan-Meier method

{}=mean + 2SD calculated, but dataset is not normal or lognormal and value

may not be appropriate for use as the MAL.

Bold Number = Representative background value for associated metal




Table 4
Property Abbreviation Key

Abbreviation

Property & General Location

BDC Battelle Darby Creek Metro Park
BW Blendon Woods Metro Park

GDL Goodale Park
GRG Griggs Reservoir Park

HB Highbanks Metro Park
MAY Maybury Park

SCH Schiller Park

SS Scioto South (“Future”) Metro Park
SCW Scioto Woods Park

TC Three Creeks Metro Park

WEX

Wexford Green Park




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

Location | BDC BW GDL GRG HB MAY SCH SS SCW TC | WEX
Sample -
Units

1 mg/kg 11.8| 9.41 38 13.9 12.6 11.5 9.71 9.2 254 | 17.1| 8.76
2 mg/kg 12.6 | 4.04 19.8 11.4 16.2 11.6 10.2 12 10.7 | 16.7 | 11.3
3 mg/kg 10.5| 3.35 25.2 15.6 13.5 12.9 9.14 | 105 | 15.8 | 16.6 | 12.8
4 mg/kg 9.47| 10.3 15 13.6 12.4 11.1 10.8 | 10.1 | 16.2 | 185 | 11.1
5 mg/kg 13.9 | 9.27 154 11.9 9.78 11.9 8.78 | 12.3 | 10.1 | 16.9| 12.2
6 mg/kg 355 | 3.78 19.8 11.7 15.9 11.9 114 | 115 | 13.8 |16.5| 11.9
7 mg/kg 15 13.8 15.7 14.8 11.3 11.9 10.8 12 18.2 | 16.9 | 9.54
8 mg/kg 476 | 2.72 24.5 12.2 11.3 16.5 11.2 | 13.2 | 13.7 |165| 7.71
9 mg/kg 11 7.32 19.3 21.7 21.5 12.8 144 | 12.2 | 16.8 17 10.6
10 mg/kg 3.35| 4.42 14 13.6 12.2 9.68 11.1 | 12.3 | 14.7 17 11.4

Notes:

mg/kg = milligrams per kilogram




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

Location | BDC BW GDL GRG HB MAY SCH SS SCW TC WEX
Sample -
Units

1 mg/kg 59.7 | 59.4 83.8 115 76.8 148 98.7 150 74.4 158 119
2 mg/kg 54 67.9 102 124 74.6 109 90 154 84.8 141 118
3 mg/kg 48.9 | 81.7 117 110 94.7 129 94.5 139 89.3 148 102
4 mg/kg 58.9 58 80.2 119 62.3 105 81.8 141 82.7 154 118
5 mg/kg 53.2 | 71.2 104 120 80.4 156 81.7 156 107 146 120
6 mg/kg 57.1 | 725 103 142 72.9 127 90.4 128 83.1 151 139
7 mg/kg 645 | 716 88.1 128 71.5 117 79.5 125 79.5 163 117
8 mg/kg 55.6 | 67.8 76.2 125 86.5 111 95.8 146 98.3 145 101
9 mg/kg 55.6 | 90.6 76.5 131 73.3 105 84.8 156 72.5 142 132
10 mg/kg 52.7 60.5 103 136 154 112 97.8 142 102 140 135

Notes:

mg/kg = milligrams per kilogram




Summary of Cadmium Data

Table 7

Franklin County Background Soils Summary Report

Location BDC BW GDL GRG HB MAY SCH SS SCwW TC WEX
Sample -
Units

1 mg/kg 0.335 | 0.241 | 0.472 | <0.238 | <0.228 | 0.393 | 0.352 | 0.739 | 0.307 | 0.896 | <0.24
2 mg/kg 0.308 | 0.447 | 0.444 | <0.209 | <0.226 | 0.319 | 0.306 | 0.877 | <0.241 | 0.913 | <0.233
3 mg/kg 0.299 | 0.347 | 0.56 | <0.244 | <0.224 | 0.404 | 0.345 | 0.715| 0.232 | 0.953 | <0.22
4 mg/kg 0.344 | 0.411 | 0.293 | <0.232 | <0.237 | 0.318 | 0.299 | 0.834 | 0.32 | 0.903 | <0.228
5 mg/kg 0.277 | 0.371 | 0.353 | <0.218 | <0.218 | 0.365 | 0.331 1 <0.227 | 0.927 | <0.224
6 mg/kg 0.341 | 0.431 | 0.398 | <0.222 | <0.232 | 0.379 | 0.364 | 0.616 | <0.207 | 0.823 | 0.329
7 mg/kg 0.357 | 0.377 | 0.401 | <0.229 | <0.222 | 0.403 | 0.304 | 0.552 | 0.253 | 0.938 | <0.218
8 mg/kg 0.309 | 0.284 | 0.436 | 0.286 | <0.24 | 0.309 | 0.398 | 0.87 | 0.233 | 0.936 | <0.215
9 mg/kg 0.34 | 0.294 | 0.476 | <0.226 | 0.271 | 0.405 | 0.457 1 0.276 | 0.936 | <0.227
10 mg/kg 0.295 | 0.257 | 0.411 | <0.219 | <0.226 | 0.324 | 0.446 | 0.853 | <0.222 | 0.805 | <0.224

Notes:

mg/kg — milligrams per kilogram




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

Location BDC BW | GDL | GRG HB MAY SCH SS SCwW TC WEX
Sample .
Units
1 mg/kg 9.88 | 10.2 | 9.29 | 6.01 | 109 |<0.413 | 541 17.2 7.22 9.81 9.07
2 mg/kg 125 | 13.2 | 847 | 7.26 | 11.8 4.18 6.01 16.7 8.25 7.46 10.9
3 mg/kg 9.08 | 129 | 542 | 892 | 9.35 3.19 5.16 16.4 7.29 6.91 7.97
4 mg/kg 10.1 13 6.01 | 851 | 12.7 4.13 6.25 16.5 8.85 12 7.11
5 mg/kg 10 13.4 | 6.87 8.6 9.14 | 0.764 | 4.39 18.1 9.04 7.71 10.5
6 mg/kg 798 | 136 | 5.86 | 5.11 | 11.9 2.42 5.93 13.6 9 9.1 9.55
7 mg/kg 125 | 13.1 7 7.84 | 11.6 1.55 5.21 12.6 10.9 11.6 9.52
8 mg/kg 114 | 848 | 582 | 5.31 | 11.6 5.2 5.83 17.4 9.8 7.42 7.4
9 mg/kg 9.97 | 13.7 | 591 | 2.97 | 10.1 4.11 7.56 19.8 9.9 6.52 8.52
10 mg/kg 8.62 | 124 | 5.63 | 8.18 | <4.55| 5.02 6.02 15.6 10.5 7.11 10.2
Notes:

mg/kg — milligrams per kilogram




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

Location BDC | BW | GDL | GRG HB MAY SCH SS SCW TC WEX
Sample :
Units
1 mg/kg 16.5 | 16.8 | 34.1 | 23.6 | 17.5 19.9 34 331 16.3 18.1 17.5
2 mg/kg 153 | 19.1 | 30.3 | 18.6 | 16.7 16.1 29.3 39 18.3 18.7 19.8
3 mg/kg 12.7 | 194 | 23.6 | 176 | 23.1 17.4 354 31.7 15.4 18.4 18.2
4 mg/kg 14.1 20 24 19.1 | 14.7 14.8 45.3 38.2 16.3 19.6 17.2
5 mg/kg 143 | 194 | 244 | 17.4 | 19.6 15.1 36.4 44.1 17.6 18.9 21.7
6 mg/kg 153 | 184 | 24.1 | 18.6 | 34.2 16.8 36.4 26.6 16.2 18.3 20.4
7 mg/kg 183 | 19.4 | 259 | 221 | 21.1 18.4 325 28.6 14.5 19.2 14.1
8 mg/kg 153 | 17.7 | 20.8 | 204 | 19.2 15.7 40.2 39.4 18.5 20.2 19.2
9 mg/kg 15.4 | 179 | 335 26 15.4 18.2 45 43.1 15 18.3 20
10 mg/kg 15 16.9 | 30.7 19 24.1 16.3 51.1 37 13.8 17.2 17.6
Notes:

mg/kg — milligrams per kilogram




Summary of Mercury Data

Table 10

Franklin County Background Soils Summary Report

Location | BDC BW GDL GRG HB MAY SCH SS SCW TC WEX
Sample -
Units
1 mg/kg | 0.0324 | 0.0441 | 0.092 | 0.0278 | 0.0399 | 0.0306 | 0.0719 | 0.173 | 0.0208 | 0.0486 | 0.0421
2 mg/kg | 0.0212 | 0.0398 | 0.064 | 0.0389 | 0.0291 | 0.0283 | 0.0662 | 0.195 | 0.0229 | 0.0391 | 0.0454
3 mg/kg | 0.0303 | 0.0348 | 0.044 | 0.0498 | 0.0288 | 0.0412 | 0.0832 | 0.147 | 0.0327 | 0.0461 | 0.0371
4 mg/kg 0.029 | 0.0375 | 0.0707 | 0.0446 | 0.0268 | 0.0267 | 0.102 | 0.184 | 0.0389 | 0.0414 | 0.0257
5 mg/kg | 0.0252 | 0.0367 | 0.067 | 0.0424 | 0.022 | 0.0308 | 0.0857 | 0.184 | 0.0223 | 0.0507 | 0.0479
6 mg/kg | 0.0311 | 0.0358 | 0.0536 | 0.0341 | 0.0388 | 0.0315 | 0.0778 | 0.159 | 0.0297 | 0.0398 | 0.059
7 mg/kg | 0.0355 | 0.0484 | 0.0699 | 0.0502 | 0.0213 | 0.0288 | 0.0672 | 0.27 0.03 0.0495 | 0.0502
8 mg/kg | 0.0272 | 0.0239 | 0.0425 | 0.0491 | 0.0257 | 0.0251 | 0.0737 | 0.214 | 0.0381 | 0.0493 | 0.04
9 mg/kg | 0.0277 | 0.0234 | 0.0763 | 0.0449 | 0.0185 | 0.0264 | 0.244 | 0.189 | 0.0401 | 0.0581 | 0.0235
10 mg/kg | 0.0279 | 0.0312 | 0.0682 | 0.0431 | 0.0265 | 0.0276 | 0.114 | 0.134 | 0.0188 | 0.0308 | 0.0431
Notes:

mg/kg — milligrams per kilogram




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

Location | BDC BW GDL GRG HB MAY SCH SS SCW TC WEX
Sample -
Units
1 mg/kg 27.4 17.4 24.7 15.1 12.9 19.6 13.8 28 19.6 37.9 16.8
2 mg/kg 27.3 25.6 21.4 17.1 12.2 14 14.4 26.6 12.5 35 16.6
3 mg/kg 24.4 23.4 14.6 17.6 14 18.4 13.6 27.5 18.4 37.4 15.3
4 mg/kg 27.2 25.4 16.2 17.5 13.5 13.3 14.7 26.6 25.8 38 15.8
5 mg/kg 26.1 20.8 19.5 16.1 12 16 11.5 26 13.4 36.2 23.7
6 mg/kg 26.7 27.3 16.5 13.8 10.9 15.1 14.9 25.5 18.1 35.9 22.9
7 mg/kg 30.9 25.1 17.2 16.5 12.7 15.1 13.2 25.2 235 39 17.3
8 mg/kg 28 15.6 14.3 15.2 13 14.7 15.1 27.1 233 36.3 12.5
9 mg/kg 31.8 19 15.9 16.6 11.8 17.1 16.5 27.2 22.5 36.6 213
10 mg/kg 27.8 19.7 17.4 16.6 12.2 14.2 14.3 27.6 24.8 34.9 21.2
Notes:

mg/kg — milligrams per kilogram




Summary of Selenium Data

Table 12

Franklin County Background Soils Summary Report

Location BDC BW GDL GRG HB MAY SCH SS SCW TC WEX
Sample :
Units
1 mg/kg 0.464 | 0.343 1.11 | 0.796 | 0.689 | 0.421 | 0.773 | 0.558 | 0.695 0.9 0.597
2 mg/kg 0.395 | 0.253 | 0.804 | 0.578 | 0.959 | 0.545 | 0.764 | 0.809 | 0.606 | 0.907 0.891
3 mg/kg 0.454 | 0.251 | 0.692 | 1.06 | 0.596 | 0.507 | 0.818 | 0.643 | 0.583 | 0.819 0.721
4 mg/kg 0.441 | 0.213 | 0.87 0.927 | 0.527 | 0.448 | 0.727 | 0.645 | 0.647 | 0.877 0.699
5 mg/kg 0.436 | 0.344 | 0.839 | 0.728 | 0.516 | 0.432 | 0.917 | 0.828 | 0.537 1.01 0.747
6 mg/kg 0.38 0.199 | 0.651 | 0.757 | 0.668 | 0.525 | 0.783 | 0.722 | 0.516 | 0.696 0.762
7 mg/kg 0.512 | 0.381 | 0.718 | 0.683 | 0.689 | 0.514 | 0.894 | 0.709 0.55 | 0.814 0.722
8 mg/kg 0.363 | 0.164 | 0.689 | 0.706 | 0.563 | 0.57 1.07 0.871 | 0.612 | 0.937 0.77
9 mg/kg 0.35 0.198 | 0.925 | 0.748 | 0.847 | 0.401 | 1.01 0.821 | 0.546 | 0.838 0.568
10 mg/kg 0.308 0.2 0.788 | 0.604 | 0.678 | 0.487 | 0.695 | 0.834 | 0.573 | 0.753 0.768
Notes:

mg/kg — milligrams per kilogram




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

Location | BDC BW GDL GRG HB MAY SCH SS SCW TC WEX
Sample -
Units
1 mg/kg 0.608 | 0.337 | 0.699 | 0.324 | 0.284 0.6 0.386 | 0.333 | 0.479 0.71 0.27
2 mg/kg 0.625 | 0.224 | 0.462 | 0.253 | 0.267 | 0.543 | 0.299 | 0.473 | 0.314 | 0.806 | 0.272
3 mg/kg 0.534 | 0.162 | 0.386 | 0.365 | 0.301 0.65 | 0.309 | 0.372 | 0.379 0.743 | 0.388
4 mg/kg 0.571 0.48 0.357 0.32 0.258 | 0.369 | 0.356 | 0.346 | 0.428 | 0.743 | 0.279
5 mg/kg 0.66 0.314 | 0.432 | 0.255 | 0.339 | 0.752 | 0.298 | 0.636 | 0.243 0.836 | 0.275
6 mg/kg 0.284 | 0.281 | 0.403 | 0.264 | 0.321 | 0.566 | 0.355 | 0.453 | 0.386 0.71 0.449
7 mg/kg 0.673 | 0.596 | 0.426 | 0.268 0.36 0.672 | 0.318 | 0.45 0.497 0.701 | 0.288
8 mg/kg 0.375 | 0.131 | 0.376 | 0.304 | 0.285 | 0.576 | 0.345 | 0.501 | 0.315 0.695 0.33
9 mg/kg 0.598 | 0.264 | 0.465 | 0.349 0.37 0.551 | 0.419 | 0.443 | 0.492 0.667 | 0.279
10 mg/kg 0.293 | 0.201 | 0.392 | 0.314 | 0.252 0.47 |0.376| 0.45 0.494 | 0.956 | 0.387
Notes:

mg/kg — milligrams per kilogram




APPENDIX A

BORING LOGS (PRELIMINARY SOIL BORINGS)




Ohio Environmental Protection Agency |Battelle-Darby Creek Metro Park DERR-SIFU
. 1775 Darby Creek Drive Soil Boring Log
4675 Homer-Ohio Lane Galloway, OH 43119
Groveport, OH 43215 Franklin County, CDO BDC-PSB
Telephone: (614) 836-8820, Fax: (614) 836-8795 - - -
Project NoType: MA/County Soil Background Page 1 of 1
LAT/LONG and'or LOCATION DESCRIPTION: Lat 38.8980447 / Long -83.225097°, 1,200 ft N lce Skating Pond along Diyer MillVSki Trails
GROUND ELEVATION: B8%3.0ft TOC ELEVATION: MA DRILLING SERVICES: Ohio EFA SIFU
START DATE: 41713 COMPLETION DATE: 4/17/13 DRILLER: J&ff Martin
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin, Wendy Vorwerk
GROUMD WATER LEVELS
DIAMETER (in): 2 TOTAL DEPTH (ft): 4 | REFUSAL (ft): NR Date Time |Depth (ft) HNotes
NOTES: PSB sampling performed on a cool (55-65 F), cloudy day with light Q4173 | D00 nol encourlened
rain. Soil samples were moist to very moist.
E CORING SAMPLING g o
= GRAPHIC
& = [Core|Core Intervall Sample Sample PID LOG § MATERIAL DESCRIFTION
2 |Type| Recovery (ft) |Interval ()| PurposeldD  |{pprmv) L
] 0.0-0.5 0.0- ) 7 USCS Lean Clay (USDA Silty Clay): very dark brown;
Ha (] “os 08 Field NA |1 // 8|  medium plasticity; trace to faw sand
1 i ) ’ Classification & os oy - . ___]
1 Z 0.5-1.0 0.5 - FP-XRF USCS Lean Clay (USDA Silty Clay): very dark grayish
4 HA 05 10 Screening 2 brown with dark yellowish brown mottling; medium to high
1 __é : ’ (selected a plasticity; trace gravel, frace to few sand; carbonate
1 ua 1.0-1.5 1.0- samples, see mineralization along fractures
_ ] 05 15 remarks) 15
_ ; 1520 5. V |~ USCS Lean Clay with Sand (USDA Sitty Clay), dark |
4 HA 0.5 20 yellowish brown; medium fo high plasticity, few to lite
2 I 3 / a sand, carbonate mineralization not present
1 ] 2025 20- /
i é 0.5 25 A om
. M 2530 25. y |~ TUSCS Sandy Lean Clay (USDA Clay Loam to Sandy |
4 HA bl os ET / Clay): dark yellowish brown, medium to high plasticity;
3 __;5 i a trace to few gravel, litthe o some sand; weatherad glacial
i 3.0-3.5 30- o till {becoming dense and gravelly with cobbles)
HA (114 “os Y 4 /
1 " - A as

Sail analytical and geotechnical testing samples BDC-1
through BDC-10 were collected on 5-23-13. BDC-1 was
collected adjacent to the BDC-PSB location, and BDC-2
through BDC-10 were collected at random locations
within a 15 ft radius of BDC-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, 5e) with Ni substituted for Ag
and Tl added. In addition, sample BD'C-1 was submitted
to Geotechnics of Pittsburgh, PA for seive and
hydrometer analyses, Atterberg limits, and USDA and
USCS laboratory soll classfication.

REMARKS:
1. FP-XRF screening sample BDC-FPSE-A 0.0-005 fi
2. FP-XRF screening sample BDC-FPSB-B 0.5-2.0 fi

3. Homogenized soil from 0.0-2.0 fi deep (sampling location BCD-1) consists of USCS Lean Clay with Sand ! USDA Clay Loam based on

laboratory analysis
4. FP-XRF screening sample BDC-PSE-C 3.0-3.5 ft

‘| SURVEY BENCHMARK & DATUM: Google Earth




Ohio Environmental Protection Agency |Blendon Woods Metro Park DERR-SIFU
. 4265 East Dublin-Granville Road Soil Boring Log
4675 Homer-Ohio Lane Westerville, OH 43081
Groveport, OH 43215 Franklin County, CDO BW-PSB
Telephone: (614) 836-8820, Fax: (614) 836-8795 - - -
Project NoType: MA/County Soil Background Page 1 of 1
LAT/ILONG and'or LOCATION DESCRIPTION: Lat 40.074058° /Long -82 873897, W side Ripple Rock Trail, 500 ft M of Park Rd/'irail intersection
GROUMND ELEVATION: 946.0 ft TOC ELEVATION: MA DRILLING SERVICES: Ohio EFA SIFU
START DATE: 417113 COMPLETIOMN DATE: 4/17113 DRILLER: Jeff Martin
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin, Wendy Vorwerk
GROUND WATER LEVELS
DIAMETER (in): 2 TOTAL DEPTH (ft): 4 | REFUSAL (ft): 3.5 Date Time |Depth (ft) Hotes
NOTES: PSB sampling performed on a cool (5565 F), cloudy day with light Q4173 | D00 nol encournlened
rain. Soil samples were moist to very moist.
E CORING SAMPLING g @
= GRAPHIC
& = [Core|Core Intervall Sample Sample PID LOG § MATERIAL DESCRIFTION
2 |Type| Recovery (ft) |Interval ()| PurposedD  |{pprmv) L
- "
1 0005 00- _ USCS 5ilt to Lean Clay (USDA Silty Clay Loam): dark
Ha (] “os 0.5 Field NA- 1 | 3| brown with dark yellowish brown mattling: low plasticity:
] Ll Classification & 0.5 = | slightdilstancy; fracetofewsand ~ ~ ~ -
1 ha Z 0.5-1.0 0.5- EFP'-:EF ) 7 USCS Lean Clay (USDA Silty Clay Loam): dark yeliowish
b 0.5 1.0 g brown; low to medium plasticity; frace to few sand
19 H ‘E:Bm / o=,
. 1.0-1.5 1.0- | SampEe, 58 “medium plasticity; trace to few sand
1™l os 15 | remarks) A . PRSI
. ] 15210 15- 7 | T USCSLean Clay (USDA Silty Clay): dark ysllowish |
J Ha || 0.5 20 / > =] brown; medium fo high plasticity, trace gravel, trace fo few
2 H 3 L -
1 ua Z 2025 20- 7 USCE Lean Clay (USDA Silty Clay): dark yeilowish
i 0.5 25 . brown with gray mottling; medium fo high plasticity; trace
4 1l o gravel, few to little sand
HA 2.5-3.0 25-
1 | 05 3.0 A x
37 ] 5.0-3.5 20 y | T USCSLean Clay with Sand [USDA Silty Clay): dark |
HA (|1 * 55 15 4 1 A 5P yellowish brown with gray mottiing; medium to high
1 L1 3.5 _ plasticity; trace gravel, little sand; weathersd fill

Sail analytical and geotechnical testing samples BW-1
through BW-10 were collected on 5-23-13. BW-1 was
collected adjacent to the BW-PSB location, and BW-2
through BW-10 were collected at random locations within
a 15 ft radius of BW-FSB. Each sample was collected
from ground surface to a depth of 2 ft using a 1.5to
2dinch 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, 5e) with Ni substituted for Ag
and Tl added. In additicn, sample BW-1 was submitted to
Geotechnics of Pittsburgh, PA for selve and hydrometer
analyses, Atterberg limits, and USDA and USCS
laboratory soll classfication.

REMARKS:
1. FP-XRF screening sample BW-PSB-A 0.0-0.5 fi
2. FP-XRF screening sample BW-PSB-B 0.5-2.0 ft

3. Homogenized soil from 0.0-2.0 fi deep (sampling location BW-1) consists of USCS Lean Clay with Sand / USDA 5Silt Loam based on laboratory

analysis
4. FP-XRF screening sample BW-PSB-C 3.0-3.5 ft

‘| SURVEY BENCHMARK & DATUM: Google Earth




Ohio Environmental Protection Agency

4675 Homer-Ohio Lane
Groveport, OH 43215
Telephone: (614) 836-8820, Fax: (614) 836-8795

Goodale Park DERR-SIFU
120 West Goodale Street Soil Boring Log
Columbus, OH 43125

Franklin County, CDO GDL-PSB
Project Mo.Type: MA/County Soil Backgrownd Page 1 of 1

LAT/LONG andior LOCATION DESCRIPTION: Lat 30.976436% / Long -B3.007119°, M area of park, 530 ft E of Dennison Ave & 280 ft 5 of Buttles Ave

GROUND ELEVATION: 756.0 f

TOC ELEVATION: HA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: &M4/13

COMPLETION DATE:

G413

DRILLER: Jeff Martin

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin

GROUND WATER LEVELS
DIAMETER (in): 1.5 TOTAL DEPTH (ft): 2.5 | REFUSAL (ftx 1.5 Date Time |Depth (ff) Motes
NOTES: Sampling performed on a clear day, T approx T5-80 F. Soil samples 050413 | D000 nol encouniered
were slighfly moist to maoist.
E CORING SAMPLING £ w
= GRAFHIC
i = [Core| Core Intervall|_Sample Sample D |3| Lo |8 MATERIAL DESCRIFTION
S  [Type| Recovery (ft) |Interval (f)| PurmposelD |ipomv|e=
] [L0-0.5 0.0 - _ 7 USCS Lean Clay (USDA Silt Loam) : black to very dark
HA 05 0.5 Field MNA / brown; low to medium plasticity; trace sand
_ - Classification & / 2 be—trace to few sand
7 0.5-1.0 05- FP-XRF /
7 0.5 1.0 Screening é "
1— (selected - A B S
i BT 10- | samples, see 7 | UsCSLean Clay (USDA Silty Clay Loam) : dark brown:
i HA 0.5 1.5 remarks) / . (=] medium plasticity; few sand
. s | I
B ] 1.5-2.0 15- USCS Lean Clay to Lean Clay with Sand (USDA Silty
4 HA 0.5 20 Clay) : dark brown with dark yellowish brown moittling;
2 - ) ’ a8 medium to high plasticity; few to little sand, trace gravel
i 2025 20- and cobbles; massive structure, fractures with gypsum (or
_ HA 0.5 25 0 g carbonate?) mineralization; till {very dense,
I~ - ., oweErcompacted)
“auger refusal on cobble or dense fill
Soil analytical and gectechnical testing samples GDL-1
through GDL-10 were collected on 6-26-13. GDL-1 was
collected adjacent to the GDL-PSE location, and GDL-2
through GDL-10 were collected at random locations
within a 15 ft radius of GDL-P5B. 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 GDL-1 was submitted
to Geotechnics of Pittsburgh, PA for seive and
hydrometer analyses, Atterberg limits, and USDA and
USCS laboratory soll classfication.
REMARKS:

1. FP-XRF screening sample GOL 0.0-2.0 ft

2. Homogenized soil from 0L0-2.0 ft desp (s=ampling location G0L-1) consists of USCS Lean Clay with Sand ! USDA Clay Loam based on

laboratory analysis

‘| SURVEY BENCHMARK & DATUM: Google Earth
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Ohio Environmental Protection Agency | Griggs Reservoir Park DERR-SIFU
) Riverside Dr & Stratford Dr (south) Soil Boring Log
4675 Homer-Ohio Lane Columbus, OH 43221
Groveport, OH 43215 Franklin County, CDO
Telephone: (614) B36-8820, Fax: (614) B36-8795 - - - GRG-PSB
Project Mo Type: NA/County Soil Background Page 1 of 1
LAT/ILONG and'or LOCATION DESCRIPTION: Lat 40.037281% / Long -B83.093042°, in picnic area approx 180 ft S of parking lot turn around
GROUMND ELEVATION: T97.0f TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: 6/5/13 COMPLETION DATE: 6/5/13 DRILLER: J&ff Martin
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin
GROUMND WATER LEVELS
DIAMETER (in): 1.5 TOTAL DEPTH ft): 1.5 | REFUSAL (ft): 1.5 Date Time |Depth (ft) HNotes
NOTES: PSB sampling performed on a cool (55-65 F), cloudy day with light 080513 | 000D ol encourlensd
rain. Soil samples were moist to very moist.
E CORING SAMPLING g @
= GRAPHIC
& = [Core| Core Intervall Sample Sample PID LOG § WATERIAL DESCRIPTION
8 |Type| Recovery ift) |Interval (ft)| PurposelD  |{ppmv) &
J 0.0-0.5 0.0- ) /; A USCS Lean Clay to Silt (USDA Silt Loam) : brown; low
HA 05 05 Field HA //// o plasticity and toughness, slight dilatancy, very sticky; trace
1 1] - ) Classification & ///, % | g fofew sand
7 Z 0.5-1.0 05- FP-XRF //// o few to little sand, trace gravel (limestone and shale
1 HA g 05 10 | Jeeennd "W . fragments)
14 H F—rmmE e R SRR T e T ST S e ]
| 1015 10- samples, see // . USCS Lean Clay (USDA Silty Clay) : dark yellowish
HA 0.5 15 remarks) / | =2 brown; medium plasticity; little sand, frace to few gravel
1 __;5 2 4 1.5 | {limestone and shale fragments); refusal on —
1520 15- * limestone/shale bedrock -
HA 0.5 20 TTT T T T T T T T T e B
M Soll analytical and geotechnical testing samples GRG-1
HA Z 20-25 20- through GRG-10 were collected on 6-27-13. GRG-1 was
] 0.5 25 collected adjacent to the GRG-PSB location, and GRG-2
i through GRG-10 were collected at random locations
within a 15 ft radius of GRG-PSB. Each sample was
collected from ground surface to a depth of 0.7 to 1.5 fi
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 Mi substituted
for Ag and Tl added. In addition, sample GRG-1 was
submitted to Gectechnics of Pittsburgh, PA for seive and
hydrometer analyses, Atterberg limits, and USDA and
USCS laboratory soil classfication.
REMARKS:

1. FP-XRF screening sample GRG 0.0-1.5f
2. Homogenized soil from 0.0-1.5 fi deep (sampling location GRG-1) consists of USCS Lean Clay / USDA Silty Clay Loam based on laboratory
analysis

AT TP S AT TSNS, AR T AT I P A AT FVADHE. RAAATRY |

SURVEY BEMCHMARK & DATUM: Google Earth




Ohio Environmental Protection Agency |Highbanks Metro Park DERR-SIFU
9466 U.S. Route 23 North Soil Boring Log
4675 Homer-Ohio Lane Lewis Center, OH 43035
Groveport, OH 43215 Franklin County, CDO HB-PSB
Telephone: (614) 836-8820, Fax: (614) 836-8795 - - -
Project Mo_Type: NAICounty Soil Background Page1 of 1

LATILONG andior LOCATION DESCRIPTION: Lat 40.136197° / Long -83.0253857,

660 ft 5 of welland area (west end), 80 ft W of roadfrail

GROUND ELEVATION: 922.0 # TOC ELEVATION: MA

DRILLING SERVICES: Ohio EFA SIFU

START DATE: 6/6/13

COMPLETION DATE: G6/6/13

DRILLER: Jeff Martin

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin

analysis

FP-XRF screening sample HB 2.0-2.5 ft
FP-XRF screening sample HB 2.5-3.0 ft
8. FP-XRF screening sample HB 3.0-3.5 ft

=@

L8, FP-XRF screening sample HE 3 540 f

GROUND WATER LEVELS
DIAMETER (in): 1.5 | TOTAL DEPTH (ft): 4 | REFUSAL (ft): MR Date Time |Depith (f) Notes.
NOTES: PS8 sampling performed on a rainy, overcast day, T = 80-85 F. Soil DE/DEM3 | D0:0D ol encountared
samples were moist to very moist. Location and elevation from Google Earth.
z CORING SAMPLING 2 »
= GRAPHIC
& = [Core| Core Intervall| Sample Sample mo 3| Los § MATERIAL DESCRIFTION
2  |Type| Recovery (ft} [Interval (ft)| PurposellDd | {ppmvi| & 7
_ _ _ USCS Lean Clay (USDA Silty Clay Loam) : very dark
HA D'g_g'ﬁ G.é,% Field MA -1 / |8 grayish brown; low to medium plasticity; trace to few sand
. o I | | Classification & g T
. ? 0.5-1.0 05- FP-XRF 7 USCS Lean Clay (USDA Silty Clay Loam) : dark
- HA 0.5 10 Screening 2 / yellowish brown with dark grayish brown mottling: medium
1— H HH (selected las. plasticity; few sand
_ 1 1015 10- samples, ses dark yellowish brown with dark grayish brown and
1HA 05 15 remarks) 3 / brownish yellow mottling; high plasticity; few to litie sand
T 1 1520 [f| 1s- / I
TR oS 20 4 / =
2 i1 HH 5 /
i 2025 20-
1 HA 05 25 6 /
T g 2.53.0 1 25- /
4 HA (|11 55 ; 7
0.5 30 A @
3 & o FA T USCS Cean Ciay with Sand [USDA STy iy oSy~ 1
_ 035 30- s USCS Lean Clay with Sand (USDA Silty Clay to Silty
HA 05 35 8 - Clay Loam) : maottled yellowish brown and dark yellowish
T - ) 1 ' / a brown; medium fo high plasticity; lithe sand, trace gravel
7 o 3.5-4.0 35 / and cobbles; massive structure; oxidized fill
4 HA 8 [
| o8 4.0 A &

.1'_ L4 W~y 1 0 | < 1 I —— - ]
Sail analytical and gectechnical testing samples HB-1
through HB-10 were collected on 6-25-13. HB-1 was
collected adjacent to the HB-PSB location, and HB-2
through HB-10 were collected at random locations within
a 15 ft radius of HB-PSB. Each sample was collected
from ground surface to a depth of 2 ft using a 1.5-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, 5e) with Ni substituted for Ag
and Tl added. In addition, sample HBE-1 was submitted to
Geotechnics of Pittsburgh, PA for seive and hydrometer
analyses, Atterberg limits, and USDA and USCS
laboratory soil classfication.

REMARKS:

1. FP-XRF screening sample HB 0.0-0.5 ft

2. FP-XRF screening sample HB 0.5-1.0 ft

3. FP-XRF screening sample HB 1.0-1.5 ft

4. FP-XRF screening sample HB 1.5-2.0 ft

5. Homogenized soil from 0.0-2.0 ft deep (sampling location HB-1) consists of USCS Lean Clay ! USDA Silty Clay Loam based on laboratory




Ohio Environmental Protection Agency

4675 Homer-Ohio Lane
Groveport, OH 43215
Telephone: (614) 836-8820, Fax: (614) 836-8795

Maybury Park DERR-SIFU
5026 Lindora Drive Soil Boring Log
Columbus, OH 43227

Franklin County, CDO MAY-PSB
Project Mo Type: NAICounty Soil Background F'agE 1 of 1

LAT/LONG and'or LOCATION DESCRIPTION: Lat 308.825272° / Long -82.B56383°,

Central area of park (open field)

GROUND ELEVATION: T&1.0f

TOC ELEVATION: MA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: G6/4/13

COMPLETION DATE: G6/4/13

DRILLER: Jeff Mariin

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin

GROUMD WATER LEVELS
DIAMETER (in}: 1.5 TOTAL DEPTH (ft): 4 | REFUSAL (ft): MR Date Time |Depth (ft) Hotes
NOTES: PSB sampling performed on a clear day with a slight SW-W wind, T e nol encouriensd
approe. T5-80 F; soil samples were slightly most fo moist.
E CORING SAMPLING g @
= GRAPHIC
& = [Core|Core Intervall Sample Sample PID LOG § MATERIAL DESCRIFTION
8 |Type| Recovery (ft) |Interval (ft)| PurposelD  [{pprv) #
] 0.0-0.5 0.0- ) 7 USCS Lean Clay (USDA Silt Loam to Silty Clay Loam) -
Ha (] “os 08 Field HA // 2]  dark yellowish brawn; low to medium plasticity; few sand
h k1 : ) Classification & o&t -\ _____/
E Z 0.5-1.0 08 - FP-XRF b USCS Lean Clay (USDA Silty Clay Loam) : dark
4 HA 05 1.0 Screening yellowish brown; low to medium plasticity; few to little sand
1 __é : ’ (selected i /
1 A 1.0-1.5 1.0- | samples, see / _
i <] 05 1.5 remarks) / =
] ;5 1.5-2.0 15-
1Ha ] o 20 é .
27 1T 2028 [ 20- 217 ™ ~USCS Laan Ciay (USDA Silty Ciay) : dark yallowish |
HA 0.5 25 j brown with gray mottling; medium plasticity; little sand;
] __é : ’ / |, frACtures with Fe-Mn mineralization
1 2.5-3.0 25- fewer gray motties
1H& ] Tos 30 /
3 T / O [=—mottled dark yellowish brown and yellowish brown; trace
1 ua | E.E-g_ﬁ 33.][:'5- / gravel; massive structure; weathered, oxidized till
1 3.5-4.0 35- ;/
4 Ha Z 4
4] __E 0.5 4.0 A o ]
Sail analytical and geotechnical testing samples MAY-1
through MAY-10 were collected on 6-27-13. MAY-1 was
collected adjacent to the MAY-P5B location, and MAY-2
through MAY-10 were collected at random locations
within a 15 ft radius of MAY-P5B. 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 fior RCRA metals analysis
{As, Ba, Cd, Cr, Pb, Hg, 5e) with Ni substituted for Ag
and Tl added. In addition, sample MAY-1 was submitted
to Geotechnics of Pittsburgh, PA for seive and
hydrometer analyses, Atterberg limits, and USDA and
USCS laboratory soil classfication.
REMARKS:

1. FP-XRF screening sample MAY 0.0-2.0 ft

2. Homogenized soil from 0.0-2.0 fi deep (sampling location MAY-1) consists of USCS Lean Clay with Sand !/ USDA Loam based on laboratory

analysis

‘| SURVEY BENCHMARK & DATUM: Google Earth




Ohio Environmental Protection Agency |Schiller Park DERR-SIFU
. 1069 Jaeger Street Soil Boring Log
4675 Homer-Ohio Lane Columbus, OH 43206
Groveport, OH 43215 Franklin County, CDO SCH-PSB
Telephone: (614) 836-8820, Fax: (614) 836-8795 - - -
Project NoType: MA/County Soil Background Page 1 of 1
LAT/LONG and'or LOCATION DESCRIPTION: Lat 398428367 / Long -82.0%4728°, 0 ft E of City Park Ave and 60 ft S of Reinhard Ave
GROUND ELEVATION: T58.0f TOC ELEVATION: WA DRILLING SERVICES: Ohio EFA SIFU
START DATE: 6/4/13 COMPLETION DATE: 6/4/13 DRILLER: J&ff Martin
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin
GROUMD WATER LEVELS
DIAMETER (in}: 1.5 TOTAL DEPTH (ft): 4 | REFUSAL (ft): MR Date Time |Depth (ft) HNotes
MNOTES: Sampling performed on a clear day, T approx 72-75 F. Soil samples e nol encouriensd
were slightly moist to moist. Location and elevation data from Google Earth.
E CORING SAMPLING g @
(=3 GRAPHIC
& = [Core|Core Intervall Sample Sample PID LOG § MATERIAL DESCRIFTION
8 |Type| Recovery (ft) |Interval (ft)| PurposelD  [{pprv) #
] 0.0-0.5 0.0- ) LA 1 USCS Lean Clay to Silt (USDA Silt Loam) : very dark
HA ([ 05 0.5 Field HA |1 /;// brown; low plasticity and foughness, slight dilatancy, very
i H Classification & A | sticky: trace sand
1 ] 0510 0.5- FPIARF A S
{ HA 0.5 10 Screaning 2 ,i/// J
1 __é : ’ (selected ///, L
- 1.0-1.5 1.0- samples, see F /,
1906 os 1.5 remarks) 3 /5// .
] TF] 1520 15- W |~ TUSCS Lean Clay (USDA Silt Loam to Silty Clay Loam): |
{Ha (] os 50 4 / dark yellowish brown; medium plasticity, low to medium
2 1 5 toughness, no dilatancy; trace sand, increase in clay
] Z 2025 20- . content and decrease in silt content with depth
I 05 25 B / ]
] M / e—trace to few sand
2.5-3.0 25-
18411 Tos 30 7 A -
] T 2005 20 V |~ TUSCS Lean Clay with Sand (USDA Silty Clay Loam) : |
HA (|1 * 55 15 8 / dark yellowish brown; medium plasticity and toughness;
] 1 / a little sand, trace gravel; appears to be loess (windblown
] Z 3540 35- '/ sediment)
1 HA 0.5 40 9 / :
4 __E : ’ ; J" 4
Soil analytical and geotechnical testing samples SCH-1
through SCH-10 were collected on 6-26-13. 5CH-1 was
collected adjacent to the SCH-PSB location, and SCH-2
through SCH-10 were collected at random locations
within a 15 ft radius of SCH-FPSB. 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 fior RCRA metals analysis
{As, Ba, Cd, Cr, Pb, Hg, 5¢) with Ni substituted for Ag
and Tl added. In addition, sample S5CH-1 was submitted
to Geotechnics of Pittsburgh, PA for seive and
hydrometer analyses, Atterberg limits, and USDA and
USCS laboratory soil classfication.
REMARKS:

. FP-XRF screening sample SCH 0.0-0.5 ft
. FP-XRF screening sample SCH 0.5-1.0 ft
. FP-XRF screening sample SCH 1.0-1.5 f
FP-XRF screening sample SCH 1.5-2.0 f
Homogenized soil from 0.0-2.0 fi deep (sampling location SCH-1) consists of USCS Lean Clay / USDA Silt Loam based on laboratory analysis
FP-XRF screening sample SCH 2.0-2.5 ft
. FP-XRF screening sample SCH 2.5-3.0 ft
. FP-XRF screening sample SCH 3.0-3.5 ft
. FP-XRF screening sample SCH 3.5-4.0 ft




Ohio Environmental Protection Agency |Scioto South (Future) Metro Park DERR-SIFU
London-Groveport Rd (665) & Hibbs Rd Soil Boring Log
4675 Homer-Ohio Lane Grove City, OH 43123
Groveport, OH 43215 Franklin County, CDO SS-PSBE
Telephone: (614) 836-8820, Fax: (614) 836-8795 - - -
Project NoType: MA/County Soil Background Page1 of 1

LATILONG andior LOCATION DESCRIPTION: Lat 39.842014° / Long -83.010167", 0.75 NE of 685/Hibbs Rd intersection, 140 ft W of river

GROUND ELEVATION: &684.0 f

TOC ELEVATION: MWA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 4/17/13

COMPLETION DATE:

41713

DRILLER: Jeff Martin

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin, Wendy Vorwerk

L 10, FP-XRF screening sample S5 3.5-4.0 fi

GROUND WATER LEVELS
DIAMETER (in): 2 | TOTAL DEPTH (ft): 4 | REFUSAL (ft): MR Date Time |Depith (f) Notes.
NOTES: PS8 sampled on a cloudy day with light rain, T 55-65 F. Soil samples G713 | D00 ol encountared
wene moist o very moist. Location and elevation data from Google Earth.
z CORING SAMPLING 2 »
. GRAPHIC
& = [Core| Core Intervall| _Sample Sample mo 3| Los § MATERIAL DESCRIFTION
2  |Type| Recovery (ft} [Interval ft)| PurposellDd | (ppmvi| & 7
| _ _ USCS Lean Clay (USDA Silty Clay) : very dark gray;
HA D'g_g'ﬁ Gdﬂsl Field MNA |1 / ) o medium plasticity; trace to few sand
8 o : Classification & e X Il
7 ? 0.5-1.0 0s- FF-XRF 7 l=—very dark grayish brown
4 HA 0.5 10 Screening 2 /
1— H (selected 3 / a
s ] 1015 1.0- | samples, see 4 /
4 0.5 15 remarks) A L
T |1 1520 15- . 7 _, [=—dark brown
T [«|] 0.5 20 }i" > =
7] soas W 20. 57 I ey
| HA 05 25 7 =
1 . : ’ / 2 0 __
1 e ||[4 2830 25- . 7 dark brown
1 0.5 30
3 & /
i 3.0-3.5 3.0- 4
| HA 05 a5 9 / o
E 1< /
3.5-.0 35-
4 Ha 10 /
" 0.5 4.0 '
4 - /] 4
Sail analytical and gectechnical testing samples 55-1
through 55-10 were collected on 5-23-13. 55-1 was
collected adjacent to the 55-PSB location, and 55-2
through 55-10 were collected at random locations within
a 15 ft radius of 55-P5B. Each sample was collected
from ground surface to a depth of 2 ft using a 1.5 to
24inch 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 55-1 was submitted to
Geotechnics of Pittsburgh, PA for seive and hydrometer
analyses, Atterberg limits, and USDA and USCS
laboratory soil classfication.
REMARKS:
1. FP-XRF screening sample S5-PEB-A 0.0-0.5 ft
2. FP-XRF screening sample 55 0.5-1.0 fi
3. FP-XRF screening sample 55-PEB-B 0.5-2.0 ft
4. FP-XRF screening sample 55 1.0-1.5 fit
5. FP-XRF screening sample 55 1.5-2.0 fit
. Homogenized soil from 0.0-2.0 ft deep (sampling location 55-1) consists of USCS Lean Clay / USDA Silty Clay Loam based on lab analysis
T. FP-XRF screening sample 55 2.0-2.5 fi
8. FP-XRF screening sample 55 2.5-3.0 fi
4. FP-XRF screening sample S5-PEB-C 3.0-3.5 fi




Ohio Environmental Protection Agency

4675 Homer-Ohio Lane
Groveport, OH 43215

Telephone: (614) 836-8820, Fax: (614) 836-8795

Scioto Woods Park DERR-SIFU
1605 Bendalow Drive Soil Boring Log
Columbus, OH 43228

Franklin County, CDO SCW-PSB
Project Mo Type: NAICounty Soil Background F'agE 1 of 1

LAT/LONG and'or LOCATION DESCRIPTION: Lat 39.886500° / Long -83.087758°,

South-central area of park in field (inside paved walking path)

GROUND ELEVATION: 835.0ft

TOC ELEVATION: MA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: G6/5/13

COMPLETION DATE: 6/5/13

DRILLER: Jeff Martin

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin

GROUMD WATER LEVELS
DIAMETER (in}: 1.5 TOTAL DEPTH (ft): 4 | REFUSAL (ft): 2.5 Date Time |Depth (ft) HNotes
NOTES: Sampling performed on a clear day, T approx 80 F, slight W wind. 080513 | 00D nol encouriensd
Soil samples were moist.
E CORING SAMPLING g @
(=3 GRAPHIC
& = [Core|Core Intervall Sample Sample PID LOG § MATERIAL DESCRIFTION
8 |Type| Recovery (ft) |Interval (ft)| PurposelD  [{pprv) #
] 0.0-0.5 0.0- ) 7 USCS Lean Clay (USDA Silt Loam to Silty Clay Loam) :
Ha || 1] 05 08 Field HA // i o brown; low to medium plasticity; few to litle sand
h k1 : ) Classification & o&\  _____ .
. Z 0.5-1.00 05 - FP-XRF 7 | USCS Lean Clay (USDA Silty Clay Loam) : brown;
{ HA 05 1.0 Screening é | medium plasticity; few o little sand (sand content
1 é ) ' {selected 1 UL ncremsing) __ ____ _____________ -
1 Ha 1.0-1.5 1.0- samples, see o USCS Lean Clay with Sand (USDA Silty Clay) : brown
i | 08 1.5 remarks) Al 1| ©| with dark yeliowish brown mottiing; medium plasticity; little
1 0 F [~ sand. trace gravel, fractures with carbonate mineralization
Jra|ll] "52° e / USCS Sandy Lean Clay (USDA Clay Loam) : yellowizh
2] il : ’ 2 | § a brown; medium plasticity; little fo some sand, trace to few
Z 209 5 20 / = gravel and cobbles; oxdized till {dense)
1 HA .0-2. .0 - /
i 0.5 25 ,
] --E A 25 [e—refuesal at 2.5 fi on cobble or denss fill
3 Sail analytical and geotechnical testing samples SCW-1
E through SCW-10 were collected on 6-27-13. SCW-1 was
i collected adjacent to the SCW-PSB location, and SCW-2
i through SCW-10 were collected at random locations
] within a 15 ft radius of SCW-PSB. Each sample was
collected from ground surface to a depth of 2 ft using a
4 1.5 to 2-inch inside diameter hand auger. Each sample
was homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH fior RCRA metals analysis
{As, Ba, Cd, Cr, Pb, Hg, 5e) with Ni substituted for Ag
and Tl added. In addition, sample SCW-1 was submitted
to Geotechnics of Pittsburgh, PA for seive and
hydrometer analyses, Atterberg limits, and USDA and
USCS laboratory soil classfication.
REMARKS:

1. FP-XRF screening sample SCW 0.0-2.0 ft

2. Homogenized soil from 0.0-2.0 f deep (sampling location SCW-1) consists of USCS Lean Clay with Sand / USDA Clay Loam based on

laboratory analysis

‘| SURVEY BENCHMARK & DATUM: Google Earth




Ohio Environmental Protection Agency | Three Creeks Metro Park DERR-SIFU
3860 Bixby Road Soil Boring Log
4675 Homer-Ohio Lane Groveport, OH 43125
Groveport, OH 43215 Franklin County, CDO TC-PSB
Telephone: (614) 836-8820, Fax: (614) 836-8795 - - -
Project Mo Type: NAICounty Soil Background Page 1 of 1

LAT/LONG and'or LOCATION DESCRIPTION: Lat 39.880092° / Long -82.908467°, 200 ft N of Confluence/ACGE Trs inter, 75 ft E of Confluence Tr

GROUND ELEVATION: TX3.0ft TOC ELEVATION: MNA DRILLING SERVICES: Chio EPA SIFU
START DATE: 41713 COMPLETION DATE: 4/17/13 DRILLER: J&ff Martin
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin, Wendy Vorwerk
GROUND WATER LEVELS
DIAMETER (in): 2 TOTAL DEPTH (ft): 4 | REFUSAL (ft): MR Date Time |Depth (ft) HNotes
NOTES: PSB sampling performed on a cool (5565 F), cloudy day with light Q4173 | D00 nol encouriensd
rain. Soil samples were moist to very moist.
E CORING SAMPLING g @
= GRAPHIC
& = [Core|Core Intervall Sample Sample PID LOG § MATERIAL DESCRIFTION
2 |Type| Recovery (ft) |Interval ()| PurposedD  |{pprmv) L
] 0.0-0.5 0.0- . 7 USCS Lean Clay (USDA Silty Clay Loam) : very dark
Ha || 1] 0.5 05 Field HA |1 / grayish brown; low to medium plasticity; frace to few sand
] il : ’ Classification & / g
E FP-XRF
] HA Z 0510 0.5~ Screening 2 /
0.5 1.0 Ay
. é (selected | | (L4 o | _______ _ __ _ ___ ]
J 1.0-1.5 10- | samples, see 7 USCS Lean Clay (USDA Silty Clay Loam) : dark brown;
] HA s o remarks) / lvww to medium plasticity; trace to few sand
] ¥ 1.5-2.0 15- o
1Ha ] o 20 / =
2 “Z 3 /
i 20-25 20-
I g 05 25 A .
_ M 2540 - 7 _, | “UscSLlean Ciay (USDA Silty Clay) : dark brown; |
4 HA i os 30 / 4@ medium plasticity; trace to few sand
- il A = ]
3 J 5 3.0-3.5 30- 7 USCS Lean Clay (USDA Silty Clay) : dark yellowish
HA [} 05 15 4 / brown; medium fo high plasticity, trace to few sand
T -
i Il o
HA Z 3.5-4.0 35- /
4 L4141 0.5 4.0 A
Sail analytical and geotechnical testing samples TC-1
through TC-10 were collected on 5-13-13. TC-1 was
collected adjacent to the TC-PSB location, and TC-2
through TC-10 were collected at random locations within
a 15 ft radius of TC-PSB. Each sample was collected
from ground surface to a depth of 2 ft using a 1.5to
2dinch inside diameter hand auger. Each sample was
homogenized in the field and submitted to Microbac
Laboratories of Marietta, OH fior RCRA metals analysis
{As, Ba, Cd, Cr, Pb, Hg, 5e) with Ni substituted for Ag
and Tl added. In additicn, sample TC-1 was submitted to
Geotechnics of Pittsburgh, PA for seive and hydrometer
analyses, Atterberg limits, and USDA and USCS
laboratory soll classfication.
REMARKS:

1. FP-XRF screening sample TC-PSB-A 0.0-0.5 fi
2. FP-XRF screening sample TC-PSB-B 0.5-2.0 ft
3. Homogenized soil from 0.0-2.0 fi deep (sampling location TC-1) consists of USCS Fat Clay / USDA Silty Clay Loam based on laboratory

analysis

4. FP-XRF screening sample TC-PSB-C 3.0-3.5ft

‘| SURVEY BENCHMARK & DATUM: Google Earth




Ohio Environmental Protection Agency

4675 Homer-Ohio Lane
Groveport, OH 43215

Telephone: (614) 836-8820, Fax: (614) 836-8795

Wexford Green Park DERR-SIFU
6052 Wexford Park Drive Soil Boring Log
Columbus, OH 43119

Franklin County, CDO WEX-PSB
Project MoJType: NA'County Soil Background F'agE 1 of 1

LAT/LONG andor LOCATION DESCRIPTION: Lat 30.976767" / Long -B83.182802°,

in woods approx 135 ft NE of entrance fo park playground

GROUND ELEVATION: 935.0 ft

TOC ELEVATION: MA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 6/5/'13

COMPLETION DATE: 6/5/13

DRILLER: Jeff Martin

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jeff Martin

GROUMND WATER LEVELS

DIAMETER {in): 1.5 TOTAL DEPTH (f): 4

| REFUSAL (7): 2.2

Date Time

Depth (ft) Notes

NOTES: FSB sampling performed on a clear day, T approe 80 F, slight SW

wind. Soil eamples were moist.

D&0S13 D300 nol encourlenad

CORING SAMPLING

DEFTH
()

Core Intervall

Sample
Recowery (i) |Interval (i)

PID
{pprmv)

Core
Type

Sample
PurposelD

g
#

uscs

MATERIAL DESCRIPTION

[ 0.0-0.5 0.0-

Field
7 0.3 0.5 Classification &

05- FP-XRF

1.0 Screening

’ ({selected

samples, see
remarks)

HNA

=
=

Lol

]

1.0-
1.5

=

1.5-
20
20-
22

E E : %
A A A W
pa = = L
cooin ob ol

5]

(o5

NN

1.5

18

]

2F

CL

CL

CLCLCL €L

USCS Lean Clay (USDA Silty Clay Loam) : black: low
plasticity; trace to few sand

USCS Lean Clay (USDA Silty Clay Loam to Silty Clay) :
wery dark grayish brown; medium plasticity; frace fo few
sand
USCS Lean Clay (USDA Silty Clay) : very dark grayish
brown with dark yellowish brown mottling; medium to high
_ plasticity; trace o few sand
“moitled wery pale brown, yellowish brown and dark
. yellowish brown; carbonate mineralization along fracture
'\, planes

]

USCS Lean Clay (USDA Silty Clay Loam to Clay Loam) :
dark yellowish brown with dark brown mottiing: medium
plasticity; few fo little sand; massive structure, fractures
with carbonate mineralization; dense, oxdized till

refusal on dense fill or cobble at 2.2 ft

Soll analytical and geotechnical testing samples WEX-1
through WEX-10 were collected on 6-27-13. WEX-1 was
collected adjacent to the WEX-PSB location, and WEX-2
through WEX-10 were collected at random locations
within a 15 ft radius of WEX-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, 5Se) with Ni substituted for Ag
and Tl added. In addition, sample WEX-1 was submitted
to Geotechnics of Pittsburgh, PA for seive and
hydrometer analyses, Atterberg limits, and USDA and
USCS laboratory soil classfication.

REMARKS:
1. FP-XRF screening sample WEX 0.0-2.0 ft

2. Homogenized soil from 0.0-2.0 fi deep (sampling location WEX-1) consists of USCS Fat Clay | USDA Silty Clay Loam based on laboratory

analysis

‘| SURVEY BENCHMARK & DATUM: Google Earth




APPENDIX B

FP-XRF SOIL ANALYTICAL SCREENING RESULTS




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

Innov-X Tube-Based Alpha Series’ Handheld XRF Analyzer: analytical results in parts-per-million (ppm}), LOD = Level of Detection (ppm)

) sample sample | Sampling Screening Reading Titanium Chromium Manganese Iron Cobalt Mickel Copper
Sample Location \dentificati Depth (ft 0 (Analysis) Numb
entification epth (ft) ate Date umber (LOD 10-100} {LOD 10100} {LOD 10-100) (LOD 10-100) {LOD 10-100) {LOD 10-100) {LOD 10-100)
aaQc gf:fc'a”:ji?:[' on N MIA 04126113 1 Pass Pass Pass Pass Pass Pass Pass
aaQc Pass Intzmal [y NA 0619013 1 Pass Pass Pass Pass Pass Pass Pass
Standardization
aAac 50, Blank NiA MiA 4026013 1 <LOD <LOD <LOD <LOD <LOD <LOD <L0D
aAac 5iQ. Blank A MiA 06113 1 <LOD <LOD <L0D <LOD <LOD <LOD <L0D
1 ! _ ;
—— 0005 P P 4,133.23 <LOD 66243 36,403.66 218.57 <00 B0.23
2 3,85872 <L.0D 50677 35,7068.18 <LOD 5587 04 85
i 1 < 21.0 56 < < :
::Egt Da;h:'kCreek S — 052D PR 425013 3,181 81 LOD 42184 30,0568 40 10D 10D 428
o 2 3,430.09 =.0D 44545 31,558 57 =L0D =L0D 28.20
1 4 < 7.41 1 R4 <] < X
BDC.PSBC 1035 PR 42513 41705 LOD ERT 4 31,708 5 10D 10D 51.57
2 3,812.43 <LOD 80045 30,848 b4 <100 51.01 <100
1 4,857 53 <LOD 35050 19,138 87 18153 <100 <L0D
BW-P3B-A 0005 4nn3 0472613 2 5,100.12 =.0D 387.37 18,118.13 16005 <00 <LOD
3 4,851 07 <LOD 353 67 18,372 87 13941 <100 <L0D
1 45 < 25 <
Blendon Woods — 0520 P 0426013 445143 LOD 20343 27,784 190,11 10D 3642
Metro Park 2 505218 <LOD 205,60 7,588.35 <LOD <100 <L0D
1 445322 <LOD 404 56 35.401.01 <LOD 5750 3048
BW-FSB-C 3035 4T3 0412613 2 4,380 26 <LOD 48217 35,824.18 20051 B4.11 20.80
3 434397 <LOD 46621 35,584 29 207 58 <100 36,27
1 < g 278 B2 < 2.1
Goodale Park GDL 0.0-2.0 0.0-2.0 Bi4/13 061313 4242 80 LOD B41.87 2.898.43 758 LCD 5218
2 412181 <LOD B2640 3272329 <L0D <100 4415
ig i 1 « 1 1 4
Griggs Reserveir SRG 0015 o15 P P 4,110.50 LOD 715.3 31,8033 <LOD LOD 33.00
Park 2 3,060.54 <LOD 506.05 31,801.00 <LOD <L0D <L0D




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

Innov-X Tube-Based Alpha Series’" Handheld XRF Analyzer: analytical results in parts-per-million (ppm}), LOD = Level of Detection (ppm)

] Sample Sample | Sampling Screening Reading Titanium Chromium Manganese Iran Cobalt Nickel Copper
Sample Location e (Analysis)
Identification | Depth (ft) Date Date Number {LOD 10-100} (LOD 10100 {LOD 10-100) [LOD 10-100) {LOD 10-100) {LOD 10-100) {LOD 10-100)
1 < 18 053 24 < <
HE 0.0.05 on0s B3 P 3,003.31 LOD 54138 5,058 16301 10D 10D
2 484503 <L.OD 1,088.13 21,542 50 <LOD <L.0D <00
1 57 i T 2 < <
HE 0510 051D B3 P 481571 23317 BEE.13 25,718.78 17 38 10D 10D
2 487241 <LOD 76433 24 058.08 171,60 <LOD 0D
1 5 < 19 1 5 < <]
HE 1045 LoiE B3 P 2,095 67 LOD 35619 41,2081 <LOD 10D 10D
2 5,450.80 <LOD 24877 43,008 44 220.24 <L0D 40.01
1 < & 5
HE 1520 1520 B3 P 4,027 83 LOD 246 52 48,353 59 <LOD 7168 34 .83
Highbanks Metro 2 4,593.08 <LOD 275.67 45,7839 <LOD <L0D 3757
Park 1 . 1 5 9 <
HE 2025 . B3 P 4,865.30 217 16 46636 50,715.13 283.08 10D 36,26
2 5.482.14 <LOD 445.40 51,282.75 343.43 <L0D 43.85
1 7 < o 1 n 4 0
HE 2530 2530 8813 P 427878 LOD 31385 61,780 5 <LOD 10D 36,80
2 4,792.52 <LOD 280.14 £9,118.38 <LOD <L0D 30,35
1 < 1 74 P o
HE 2.0.3.5 2035 8813 P 417811 LOD BE0.53 51,386 <LOD 10D 30,84
2 424727 <LOD 570.24 £1,500.59 <LQOD <L0D <LOD
1 4 < 700 51 < 0
HE 2540 1540 P P 341101 LOD 47088 54,251 53 <LOD LOD 54.97
2 3,620.55 <LOD 515,20 £5,017.13 <LQOD <.0D 44.47
1 < o 1.4 < <
Maybury Park MAY 0.0.2.0 o020 B3 P 3,082.30 LOD 210.45 21,480.50 16004 10D LOD
2 413458 <LOD 86672 21,609.35 <LOD 56.28 <L0D
1 5, 45 < 1 450.2 < i
SCH 0005 o005 B3 P 3,705.45 LOD 7640 24.450.21 <LOD LOD 43.30
2 409181 160.16 700.80 25,024.04 <LOD <.0D 5.4
1 431508 <L.OD 767.19 21,835 B0 <LOD <1.0D 40,60
SCHO5-1.0 0.5-1.0 Bi4/13 06113 : z :
2 4,090.12 <LOD 856.00 21,082.02 <LOD <.0D IWET
1 421721 <L.OD 83503 18,544 15 <LOD <L0D 0D
SCH1.0-1.5 1.0-1.5 Bi4/13 06113 - :
2 439222 <LOD 57257 18,438,886 162.30 <.0D 30.17
1 5304 < 1 15 < < =
ceH 1520 1520 st P ! 42580 LOD 51658 22,8321 10D 10D 10D
£ 5 4 4 R T q
Schiller Park 1 315448 <LOD 51216 2273342 165.11 <L0D <L0D
SCH2025 . B3 P 3,870.18 <LOD 44072 29,194.19 <LOD <10D 35,83
2 3,845.34 <L.0D 45643 22,089 81 108.38 <L.0D 10D
1 < 4 < v
SCH2E40 2zan B3 P 3,027 00 LOD 50036 37,347 <LOD 10D 074
2 3,857 B0 <L.0D 57531 38,045 58 <LOD 5660 10D
1 487 < 2 P 7
cCHA0As 205 B3 P 424873 LOD 612,50 83,301 61 <LOD 10D 3728
2 4.780.31 <LOD 55078 84,588 07 <LOD <1.0D 33.05
! 5 7 < g
ccHaE40 2540 B3 P 454107 27328 507 80 54,237 12 <LOD 10D 31.90
2 4,711.00 <LOD 48045 54,550.14 284.70 <L0D 61.92




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

Innov-X Tube-Based Alpha Series’ Handheld XRF Analyzer: analytical results in parts-per-million (ppm), LOD = Level of Detection (ppm)

] Sample sample | Sampling Screening Reading Titanium Chromium Manganese Iron Cobalt HNickel Copper
Sample Location o (Analysis)
Identification | Depth (ft) Date Date Humber (LOD 10-100} {LOD 10-100} (LOD 10-100) [LOD 10-100) {LOD 10-100) {LOD 10-100) {LOD 10-100)
1 505 <] 4 <
— 0005 PR - 3,595.12 LOD 550.52 30,408 .32 <LOD LOD 40.08
2 306048 <LOD 455.60 2526042 108.82 <.0D 51.15
] - ] ;
S5 051D 051D P - 357700 <LOD 48435 2B.818.62 180.43 <.0D 3053
2 3,508 A4 <LOD 52162 28,385 B4 <LaD <100 30,78
i 5 < 5 < 2
R 0520 PR Fp— 4,20508 LOD 51177 30,852 32 <LaD 10D 4407
2 3,202.08 <LOD 54677 31,247.09 <LOD <L0D 35,96
1 EeT o4 » - 1 5 e a7
e o 417113 F— 45573 LOD 587,60 31,004.75 <LOD LOD 27.50
2 439110 <LOD 556.80 30,312.12 <LaOD <00 33.38
i 1 5 : 7 2 : 2
Scioto South Metro | .o -, 1520 P F— 3,138 85 <LOD 6668.25 33,830.77 02 55 <00 3195
Park 2 3,427 B0 <LOD 66636 34,040.11 <LaD <100 3404
1 <] 7! 4 L
e52095 snas 1713 F— 3,047.12 LOD 57625 30,438.00 <LOD LOD 36,36
2 4,325.34 <LOD 616,26 30,264 B2 <LQOD <L0D <L0D
1 < 12 4 « P
. 2530 P T 4,028.50 LOD 40118 20,418.09 <LOD 10D LOD
2 2,034 02 <LOD 530,00 2B,785.28 <LaD <L0D <10D
1 2,638 08 <LOD 4771 24 454 B3 203.08 <100 4074
35-PSB-C 30-35 41713 D4126013
2 <LOD 20219 25,338 24 <LaD <100 41,80
1 LOD 6B2.02 3534475 305.37 10D 125
553540 1540 417113 DE/1E13 - ' ! -
2 411001 <LOD 533.08 31,882.B5 <LOD <.0D 42,05
1 323314 <LOD 356,78 26,000.72 <LaD <LOD <1.0D
Scioto Woods Park | SCW0.0-20 0.0-20 DEM1E13 - ° :
2 3,148.38 <LOD 38287 27722 B2 <LaD <100 4053
1 <| 771 2 <
— 0005 PR - 4,020.08 LOD 4577 33,238.07 02.85 LOD 30.65
2 4,117 48 <LOD 436,61 33,120.35 <LOD <L0D 41,00
i 1 TF B y) 2
;h:e Creeks Metro | . .o 0520 P 412513 3,068.80 <LOD 4768 34,004 47 <LQD 7228 28.00
a 2 414235 <LOD 536.05 34.740.63 <LQD <L0D <0D
1 & < <] 2 51
e — anas PR Fp— 4433 67 LOD 444 78 45,028 B3 <LaD 10D 325
2 420178 <LOD 311,08 48,185 38 <LaD <100 5175
< 53 64 < <
Wexford Green Park | WEX00-20 0020 T 3,264.00 LOD 404.08 24,7536 <LOD 10D LOD
2 3,830.78 <LOD 333.04 26,020.57 <LOD <LOD <L0D
aARc Si: Blank MIA MiA 04126013 2 <LOD <LOD <LOD <LOD <LOD <LOD <L0OD
QARc 5i02 Blank MIA MiA DE/1E13 2 <LOD <LOD <LOD <LQOD <LQD <00 <0D
aamc Pass Intemal NiA MIA DBITEM3 2 Pass Pass Fass Fass Pass Pass Pass
Standardization




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

Innov-X Tube-Based Alpha Series' " Handheld XRF Analyzer: analytical results in parts-per-million (ppm), LOD = Level of Detection (ppm)

. Sample sample | Sampling Screening Reading Zinc Arsenic Selenium Rubidium Strontium Zirconium | Molybdenum
Sample Location \dentificati Denth [t o {Analysis) Numb
Entification epth (ft) ate Date umber {LOD 10-100) (LOD 10-100) (LOD 10-100) [LOD 10-100) {LOD 10-100) {LOD 10-100) {LOD 10-100)
aanc Foss jmemal NiA NiA 042613 1 Pass Pass Pass Pass Pass Pass Pass
QA Pass Internal A hA 061213 1 Pass Pass Pass Pass Pass Pass Pass
Standardization
QAaQc 5i0; Blank NI Y 04426013 1 <LoD <LoD <LOoD <L0OD < LOD <LOD <LOD
aaac SiQz Blank MIA MR 06113 1 <L0D <L0D <LaD <LOD <LOD <LOD <LOD
1 i ] . )
e — 0005 P Fpp— 112.00 10.62 <L0D 104.08 12053 237.24 15.78
2 11548 1048 <LOD 103 18 12083 215 58 13,89
. 1 77 - ' 4 <
:g Da;t:kt:reek S 0520 PR 425013 B8.48 15.77 LOD 91.82 108.30 14250 LOD
roFa 2 g261 18.80 <L0D 105.81 108.01 18471 <LOD
1 110.80 1150 <LOD 9572 183,80 244 83 <100
BDC-PSE-C 30-35 41713 042613
2 108.18 1067 <L0D 9584 18278 247 B4 <100
1 B3 50 15.02 <LOD 7440 8522 31352 1573
BW-P3B-A Q.0as 4173 D4i2603 2 B 25 13.47 <LOD 76.33 8592 203 82 11.84
3 8861 12.54 <LOD 76.28 2471 208.75 133
1 i 3 5 4
Blendon Woads e —— 0520 . Fp— 101.72 10.33 <LOD 94.52 25.08 2683 1022
Metro Park 2 85 50 18.68 <LOD 97.28 5692 289 00 16,43
1 131.51 24 59 <LOD 108,88 10871 24020 13.97
BW-F5B-C 035 473 0412613 2 126.38 21.30 <LOD 11024 112 82 237 B5 14.29
3 121.77 2704 <LOD 107 45 100,81 253.11 14.40
1 . 5 )
Goodale Park 50L0.020 0020 a1 PP 104.02 44 <L0D 87.15 104.43 280.30 1285
2 £08.80 2043 <L0D 95.80 102.01 27364 <L0D
B N 1 5 < 4 4 <
Griggs Reservoir GRE0.0-1.5 0015 BIE13 oEEE B5 &2 12,18 LOD Th. TZ2.68 242 B4 LoD
Park 2 6220 10.07 <LOD 74.52 79.50 253.74 <LOD




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

Innow-X Tube-Based Alpha series " Handheld XRF Analyzer: analytical results in parts-per-million (ppm), LOD = Level of Detection (ppm)

) Sample Sample | Sampling Screening Reading Zinc Arsenic Selenium Rubidium Strontium Zirconium | Molybdenum
Sample Location o (Analysis)
Identification Depth (ft) Date Date Number {LOD 10-100) (LOD 10-100) {LOD 10-100) (LOD 10-100) {LOD 10-100) {LOD 10-100) {LOD 10-100)
1 - £ . 5 5 a
HE 0.0-05 0005 P PP 7734 14.20 <LOD o280 101.08 203.23 2.582
2 B1.27 19.81 <LOD 3548 0684 23808 <L0D
1 7 <] 4 <
HE 0510 0510 - F— 7155 1234 LOD 97.87 108.04 314,55 LOD
2 B4 47 14.30 <LOD 93.25 108.67 273.35 <L0D
1 - < 55 72 <
HE 1045 L1 B3 P 55 20 38 LOD 101.00 101.80 2 LOD
2 B5.97 18.11 <LOD 103 95 10816 24372 15.96
1 0.1 2 : 7 2
HE 1520 1520 B3 P 011 221 <L0D 103.25 10845 278.78 142
Highbanks Metro 2 £2.84 25 65 <LOD 108.18 108.70 240 57 20.33
Park 1 - - 2
HE 2025 2025 - F— 07 50 28,36 <LOD 101.28 111.05 234.53 20.60
2 0548 2557 <LOD 102.54 18.27 250.73 22.45
! = 7 219
HE 2530 2530 . P 130.09 33,40 LOD 104 78 11280 2230 103
2 12815 2367 <LOD 107 34 1727 209 B8 31.38
1 5 < 2 5 7 28,
B 3095 1045 B3 P 16215 2810 LOD 106 24 1516 1835 837
2 180.20 28,81 <LOD 106.37 108.03 719 54 26,17
1 -4 - ] - 567 5
HE 3540 2540 P [P 221.40 3125 <LOD 108.52 11641 185 67 28.57
2 234.08 .62 <LOD 107.70 110.84 211.28 28.82
1 <] T4 o
Maybury Park MAY 0.0-2.0 0020 B413 F— BB.E5 18.04 LOD 7E.82 56.08 281, 0.2
2 B0.20 15.22 <LOD 55 86.17 232.23 1572
1 0 4
SCH 0005 0005 B3 P 137.21 10.08 4,89 TE4 11188 231 65 LOD
2 15047 1178 <LOD 7431 113.35 28311 <L0D
1 1 < 5.7 A <
SCHOELD 051D st 081213 115.13 18.03 LOD 76.23 11570 309.11 LOD
2 121.22 15.40 <L0D 7384 11301 304.27 <L0D
1 76.02 1011 <LOD 7170 108,68 33275 <L0D
SCH 1.0-1.5 1.0-1.5 Bi4/13 DEMEA3
2 72.84 0.02 <LOD 7333 11641 329.09 o41
1 a rr -} 4 7 3
oM 1520 . aiarta [ ! £0.95 10.77 <LOD 737 110.01 D77 <LOD
2 4 < 1 2 <
Schiller Park : B4 86 14.05 LOD 3123 100,36 327 5 LOD
- " n 2 T <
S0 2025 2025 B413 F— B0.93 12.41 LOD 70.08 104.02 40.73 LOD
2 71.60 1473 <LOD 5228 101.06 34113 13.15
1 7 2 < 15 [ 2,
SCH 2530 2530 64713 DAMA3 558 218 LoD £153 2208 28253 1208
2 0118 15.47 <LOD 2468 2o.8 300.82 1087
1 . oE & a5 -,
SoH 3035 2025 Bi4r13 P 172.08 3810 <LOD 11061 g5.52 245.33 24.25
2 186.03 20.10 <LOD 102.53 50.48 215.13 15.09
1 2 : 2 5 ! 23,
soH 3540 1540 B413 F— 152.20 2451 <LOD 106.0: 84.50 234 53 3.65
2 155.35 2045 <LOD 104.45 55.02 100.04 2043




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

Innov-X Tube-Based Alpha Series' Handheld XRF Analyzer: analytical results in parts-per-million m}, LOD = Level of Detection (ppm)

) Sample Sample Sampling 50"9'3“"_19 Reading Zinc Arsenic Selenium Rubidium Strontium Zirconium Molybdenum
Sample Location e {Analysis)
Identification Depth (ft) Date Date Number {LOD 10-100} (LOD 10-100} (LOD 10-100) {LOD 10-100) {LOD 10-100) {LOD 10-100) {LOD 10-100)
1 | 5 o
S 0005 1713 42013 188.92 19.52 <LOD 97.58 214.40 249,34 10.84
2 168,80 14.57 <LOD 82.82 219,91 208 45 12.81
1 < a 2 2 E
550510 0510 P oRtaa 164.82 18.18 LOD 88.62 226 223 56 LOD
2 170.60 17.47 <LOD 82.23 226.00 215,31 <L0D
1 <] 2 5 <
- 0520 PR 0425013 133,68 13.43 LoD 90.21 102.25 225 31 LOD
2 145.99 18.60 <LOD 93.90 194.61 23304 <100
] ] N - » )
5 1015 015 17113 . 135,82 1744 <LOD 9315 180.32 244.11 <100
2 126.81 11.75 <LOD 92.71 182.47 269 85 <100
- 1 4 <] 2 T <l
Scioto South Metro [ .. .. \5a0 P oartana 103.03 14.80 LOD 0.2 180.74 229,80 LOD
Park 2 111.13 18.70 <LOD 90.07 174.08 251,05 <100
1 1 4 <] 2 <
. 2025 PR P 115.10 14.04 LoD 96.08 187.08 238,82 LOD
2 107.38 11.54 <LOD 91.38 18974 25271 <100
1 407 3 43 04 4
ss2540 2530 P oRtaa 103.33 14.0 <LOD 00.18 183.04 243.0 06
2 g7.18 18.72 <LOD 88.07 157.30 250,60 008
1 5.2 ! s :
sspsmc 205 P, P, 81.54 15.25 <LOD 7747 128.11 134.06 <100
2 7487 <LOD 80.20 123.04 12361 <100
1 2 < 27 <
ssa540 1540 73 U, 107.71 2128 LOD 10820 183.51 223 LOD
2 04 26 14.76 <LOD 04.25 189.87 201 26 <100
1 734z < 5 i <
Scioto Woods Park | 5CW 0.0-20 0020 061813 RS 1745 Loo 785t 12148 20285 Lam
2 03.84 18.56 <LOD 72.13 118.10 240 56 <100
1 5 . _ -
S 0005 1713 42013 155.35 22.38 <LOD 10845 103.67 23025 10.87
2 141.38 18.33 <LOD 107.86 252 235 67 <100
1 7 < 742 o 2.
:nze Creeks Metro | oo o 0520 P 43513 122,68 218 LOD 178 67.93 213.88 12.74
a 2 119.17 2274 <LOD 118.81 00,32 226 96 17.56
1 < ] 4 24 70
O 1035 PR 0425013 169,48 23.80 LoD 13028 72.88 172.0 478
2 160.03 28.50 <LOD 130.54 88,77 18441 28.02
4 g 2 42 | ]
Wesford Green Park | wex00:20 0020 oRtaa 863 14.03 <LOD 80.97 1386 242 83 <100
2 BB.53 10.56 <LOD 85.88 139.35 230.16 <100
QAac Si0, Blank NiA WA 04i26113 2 <LoD <LaD <LOD <LOD <LOD <LOD <LOD
QAac 5i02 Blank NiA WA 0BI1613 2 <LOD <LOD <LOD <LOD <LOD <L0D <L0D
Qanc Pass Intemal MiA MiA B33 2 Pass Pass Pass Pass Pass Pass Pass
Standardization




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

Innow-X Tube-Based Alpha Series " Handheld XRF Analyzer: analytical results in parts-per-million

LOD = Level of Detection (ppm)

) Sample Sample | Sampling Screening Reading Silver Cadmium Tin Antimony Mercury Lead
Sample Location 3 ; (Analysis)
Identification | Depth {ft) Date Date Number |, o s0.150) [LOD 50-150) {LOD 50-150) (LOD 50-150) {LOD 10-100) {LOD 10-100)
QA/ac Ef:fd'a”:jirz”:t' on OB NI 04026013 Pass Pass Pass Pass Pass Pass
QAIRC Pass Intzmal Wi NiA 0819013 Pass Pass Pass Pass Pass Pass
Standardization
Qa/ac =i0, Blank m NIA 04/26013 LOD <L0D =LoD <L0D <LOD <LOD
oa/ec 511, Blank ™ NiA 619/13 =LOD <LoD <LOD <LoD <LOD <LOD
BOC-PSE-A 0.0-05 41713 04128013 <LO0 00 <00 <LOD =LOD 267
2 <LOD <00 <L0D <00 <L0D 2003
Big Darby Creek <LOD .00 <L0D <00 14.78 1662
A BDC-PSE-B 0520 41713 04026013
3 2 <LOD <00 <L0D <00 <L0D 16.33
51.13 .00 <L0D <00 <00 2329
BDC-PSB-C 3035 41713 04026013
2 <LOD <L0D <L0D <00 =LOD 2560
<LOD .00 <L0D <00 <00 2038
EW-PSB-A 0005 41713 04026013 2 <LOD .00 <00 00 < 0D 26 48
3 <LOD .00 <L0D <00 <00 2063
Blendon Woods [ o 0590 e Dot <LOD <L0D <L0D <00 =LOD 207
Metro Park 2 <L0D <L0D <L0D <L0D LoD 19.72
<LOD <L0D <L0D <00 =LOD 2087
EW-FSB-C 3035 4173 0472813 2 <L0D <00 <L0D <00 LoD 13.38
3 <LOD <00 <L0D <00 =LOD 2331
2 < <] 2| a5,
Goodale Park GDL0.0-20 0020 B3 0818113 oo LoD Loo Loo Loo 3025
2 <LOD 0D <L0D <00 <LOD 4374
i i < <] <] < 4 04
Griggs Reservoir SRG00-15 0015 BE13 e =LaD 100 LOD LoD LoD 240
Park 2 <LOD <LOD <L0D <LOD <LOD 3521




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

Innov-X Tube-Based Alpha Series”" Handheld XRF Analyzer: analytical results in parts-per-million (ppm), LOD = Level of Detection (ppm)

) sample sample | Sampling Screening Reading Silver Cadmium Tin Antimony Mercury Lead
Sample Location N . (Analysis)
Identification | Depth (ft) Date Date Number [LOD 50-150) {LOD 50-150) {LOD 50-150) {LOD 50-150) {LOD 10-100} {LOD 10-100)
< <] <] < 4
HB 0.0-0.5 0005 &B/13 061813 <00 LoD 0D 10D LoD 2457
2 <L0D <100 <100 <00 <LOD 12302
< <] <] < o
0510 0510 . seaia <LOD 10D 10D 10D LoD 235
2 <LOD <100 <100 <L0D <LOD 19.55
B 10s o1s . seaia <LOD <100 <100 <L0D <LOD 18.80
2 <L0D <100 <100 <00 <LOD 13.64
< <] <] < 4
81520 tea0 . seaia <LOD 10D 10D 10D LoD 24.18
Highbanks Metro 2 <LOD <100 <100 <100 <LOD 18,51
Park - - - o
o095 . . seaia <LOD 10D 10D 10D LoD 2208
2 <LOD <100 <100 <100 <LOD 21,60
250 2530 . seaia <LOD <L0D <1L0D <L0D <LOD 21,60
2 <LOD <100 <100 <100 <LOD 24 65
= = < < T4
HB 3.0-3.5 3035 &iBi13 061813 <00 LoD LoD 0D LoD ELl]
2 <LOD <100 <100 <100 <LOD 28,63
< < <] | 4 A5
HEB 3540 31540 &8/13 061813 =LOD 100 LoD LoD LoD 2443
2 <LOD <100 <100 <100 <LOD 2377
Maybury Park MAY 0.0-2.0 0.0-2.0 4113 06H33 <00 <00 <LOD =00 LoD 2557
2 <LOD <100 <100 <00 <LOD 18,65
P <] <] <] niE
SCHO.0-05 0.005 Bi4/13 061813 <L0D 100 LOD LoD LoD 728
2 <LOD <L0D <100 <L0D <LOD 9474
<LOD <100 <100 <L0D <LOD 62.20
SCHO5-1.0 0510 Bi4/13 061813
2 <LOD <100 <100 <L0D <LOD 6844
<LOD <100 <100 <L0D <LOD 3373
SCH1.0-15 1015 Bi4/13 061813
2 <LOD <100 <100 <L0D <LOD 30.18
<LOD <100 <100 <L0D <LOD 2445
5CH 1.5-2.0 1520 Bi4/13 061813 .
< <] <] < 4
Schiller Park <LOD 10D 10D 10D LoD 221
SCH2025 2025 804013 0811913 <LoD <00 =LOD =L0D =L0D 2241
2 <LOD <100 <100 <L0D <LOD 24,87
SCH2530 2530 804113 08113 <LOD <00 LoD =00 =Lo0 18.50
2 <LOD <100 <100 <L0D <LOD 2878
P <] <] <] niE
5CH3.0-35 2035 Bi4/13 061813 =LoD 100 LoD LoD LoD 2828
2 <LOD <100 <100 <L0D <LOD 3240
SCH2540 1540 4013 0811313 =LoD =00 =L0D =L0D <Loo 262
2 <LOD <L0D <00 <L0D <LOD 23.33




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

Innow-X Tube-Based Alpha Series " Handheld XRF Analyzer: analytical results in parts-per-million {(ppm), LOD = Level of Detection (ppm)

) sample sample Sampling SCFEE“'PQ Reading Silver Cadmium Tin Antimony Mercury Lead
Sample Location n ; (Analysis)
Identification | Depth (ft) Date Date Number [LOD 50-150) (LOD 50-150) {LOD 50-150) {LOD 50-150) {LOD 10-100} {LOD 10-100)
sspsaa 0005 PR, 4613 <00 <00 <100 <L0D <L0D 50,58
2 <L0D <00 <L0D <L0D <LOD 55.67
550510 0510 4173 08an3 “LoD LoD oo Lon “LeD .20
2 <L0D <00 <100 <L0D <L0D 5748
< <] <] < 4
S5FSEE 0520 41713 04726013 <00 Lon Loo LoD LOD 7.07
z <L0OD <100 <100 <00 <L0D 4083
= =] <] 517 Ba
S5 1.0-15 1.0-15 417013 0619113 o0 Lon 100 10D 151 48
2 <L0D <00 <L0D <L0D <LOD 4178
Scioto South Metro | ..\ o 1520 P [ <LOD <00 <100 <LOD <LOD 2083
Park 2 <L0D <100 <L0D <100 <L0D 2531
< <] <] | 2
552025 2025 41713 0611913 <00 LoD LoD LOD LOD 18.21
z <L0OD <100 <100 <00 <L0D 25.83
552530 2530 PGE genan3 e ree s S L =%
2z <L0OD <00 <00 <L0D <L0D 24 40
S5-PSEC 3035 4MTN3 D4/26/13 a5 oo o0 oo <LOD 16.38
2 <00 <00 <100 <L0D <L0D 15.35
<00 <00 <00 <L0D <L0D 1570
553540 3540 41713 0611913
2 <L0OD <100 <100 <00 <L0D 10.30
1 <LOD <00 <100 <LOD <LOD 10.08
Scioto Woods Park | SCW 0.0-2.0 0020 081913
2z 5424 <00 <L0D <L0D <L0D 1877
TCPSEA 0005 4173 426013 <LoD oo Len <LOD “LOD 3202
2 <00 <00 <100 <L0D <L0D 447
:h:e Creeks Metro | L. oo o 0520 e F— <00 <00 <00 <L0D <L0D 18.57
A 2 <LOD <00 <100 <00 <L0D 2260
= =] <] 4 5
TC-PSBE-C 2035 41713 04/28/13 =Lon Lo0 10D 10D 1448 27.05
2z 5083 <00 <L0D <L0D <L0D 3155
Wexford Green Park | WEX0.0-20 0.0-20 08/18/13 “Lao o0 LoD LoD LoD 2882
2 <00 <00 <00 <LOD <LOD 2411
QAT il Blank NIA NIA 04/28/13 2 <LOD <L0oD <LOD <LOD <L0D <LOD
QARG Si02 Blank NIA NIA 0B/18/13 2 <L0D <00 <00 <L0D <L0D <L0D
Qaes Pass Intemal NiA NiA RERE 2 Fass Pass Pass Pass Fass Fass
Standardization




APPENDIX C

USCS AND USDA SOIL CLASSIFICATION
AND TEXTURAL COMPOSITION ANALYSES




SIEVE AND HYDROMETER ANALYSIS i
ASTM D 422-63 (2007 WAASHTO TRE-00 EOtEChI'IIGS

INTEGRITY IR TEETING

Clignt; MICROBAC Boring MNo.: M
Client Refarence: Frankiin County Background Soils Depth (ft): MA
Project Mo.: 2013-268-001 Sample No.: BDC-1
Lab 10y 2013-268-001-001 S0il Color; BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand | silt and clay fraction
usoa cobbles gravel | sand | silt | clay
12" 8" k' 34" BT M M0 #2000 @40 #140 #200
100 L "o Ta e T o
RNIHE i _
. [
gg 4444 ) i B a""""-l . | |
|| I
g0 1 Ll . | T - 1
70 144 : N HH
o HIR M [
fman e
g ] il *\ |
T | |
o A1l
E [7] | ; ‘EH - i B
i | | | | |
p { |
40 : : ; \\
a ' - Lol A
an | Ll ' i { | \\;
] e s
20 HHH- S - |
13 |— — : I
| | I
o L ! i |
1000 100 10 1 [+ ] 0.01 0.001
Parfiche: Diameter (mm)
USCS Summary
Sieve Sizes {mim) Percentage
Grealer Than #4 Graval 7.3
#4 To#200 Sand 21.24
Finer Than #2000 Siif & Clay T1.45
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND

page 1 of 4 DER: CT-534 DATE: 3HRI3 REVERN 11

544 Braddock Avenue + East Pillsburgh, PA 15112 « 412.823.7600 » FAX 412-823.-8009 = www.asolechnics mat




eotechnics

PMTEGRITY I TEETING

USDA CLASSIFICATION CHART

Client: MICROBAC Baring Mo, A
Client Referance: Franklin County Background Soils Depth (ft): i
Fraject Mo 2013-268-001 Sample No.: BDC-1
Lab D 2013-268-001-001 Soil Color: BROWMN

PERCENT CLAY
FERCENT SILT

60

- - . LV 1 70
. “**1”1?“*‘““1/ T‘W SN >/ N
VAV A/V\

B0 L
PERCENT SAMD
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Slze Finer Percentage material for USDA Classificat.
{rmirm} () (%) (%)
Gravel 11.07 0.00
2 BB .93 Sand 2083 23.20
0.05 £8.29 Silt 35.80 40.26
0,002 32.49 Clay 32.49 36.54
USDA Classification: CLAY LOAM

pags 2 of 4 Coh CT-53A DATE: 3H3MH3 REVWSION 11
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eotechnics

IMTEGRITY IM TESTING
WASH SIEVE ANALYSIS
ASTM [ 422-63 (2007)/AASHTO TEE-00

Client: MICROBAC Boring Moo NA
Client Reference:; Franklin County Background Soils Depth (ft):  NA
Project No.: 2013-268-001 Sample No.. BDC-1
Lab ID: 2013-268-001-001 Soil Color:  BROWN
Maoisture Content of Passing 34" Material Water Content of Retained  3/4” Material
Tara No 15 Tare Mo, ' MA
Wi of Tare & Wet Specimen {g) 75713 Wit. of Tare & Wet Specimen (g} MiA
Wi of Tare & Dry Specimen {g) 65073 Wt of Tare & Dry Specimen (g} MNA,
Wileight of Tare {g) 203.94 Weight of Tare (g) NA,
Weight of Water {g) o7 40 Waight of Water (g) NA
Weight of Dry Specimen (g) 45579 Weight of Dry Specimen {g) MA
Moisture Content (%) 21.4 Moisture Content (%) MA
Wet Weight of -34" Sample (g) M, Waight of the Dry Specimen (g} 455,74
Dy Weight of -3M4" Sample (g} 130,11 Weight of - #200 material (g} 32568
Wet Weight of +3/4" Sample (g} MNA Weight of + #£200 material (g) 130,11
Dry Weight of +3/4" Sample (g) 0.00
Total Dy Weight of Sample (g) M,
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated|
Size Opening Retained Retained | Percent Finer Percent
Retained Finar
(mim) &0 %) (%} (%) (%)
12" 300 0.00 000 0.00 100.00 100.00
&" 180 0.00 .00 0.00 100,00 100.00
3" 75 0.00 .00 .00 100.00 100.00
2" 50 0.00 Q.00 0.00 100.00 100.00
112 ive 0.00 0.00 0,00 10000 100.00
1" 250 0.00 0.00 0.00 100.00 100.00
g 18.0 0.00 0.00 0.00 10000 100.00
ifra 125 19,41 4.26 4,26 05.74 95.74
3" &80 455 1.00 5.26 04.74 94.74
#4 475 034 205 7.2 92 69 92.69
#10 200 1716 376 11.07 88,93 88.93
#20 (.85 15.66 3.44 14.51 85449 85.49
#40 0.425 1277 2.80 17,31 82.69 B82.69
#60 0.250 1388 3.05 20,36 7064 79.64
#140 0108 2727 5,896 26.34 7366 73.66
'_'_'_f_EG'D 0075 10.06 2.1 28.55 T1.45 71.45
Pam - 32568 71.45 100.00 - -
Tesied By BK Date &l4M3 Checked By K Date G733
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HYDROMETER ANMALYSIS
ASTM D 422-63 (2007TWAASHT O TE3-00

eotechnics

INTEGRITY IW TESTING

Client MICROBAC Bering Mo NA
Client Reference: Franklin County Background Soils Depth (ft): MA
Project No.: 201 3-265-001 Sample No.: BOC-1
Lab 1D 201 3-268-001-001 Soil Color: BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured Correction | Corrected Factor
(min) (°c) (%} { mm } %)
0 A MA, MA MA A M A MA
2 54.5 227 461 49.9 BE.0 001302 00250 529
] 52.0 227 481 47.4 g8i8 0030z 0.0162 59.7
15 46.0 2T 4,61 41.4 73.0 001302  0.0099 52.2
30 430 2.7 461 g4 677 0.01302 0.0072 48.4
61 390 226 4,64 4.4 60.6 0.01303 0.0053 43.3
250 32.5 229 455 27.9 49.3 0.012809 0.0027 35.2
1440 26.5 232 4,46 .0 389 001294 0.0012 278
Soil Specimen Data Other Corrections
Tare MNo. 2337
Wiight of Tare & Dry Matenal {g) 15742 a - Factor 0.88
Weight of Tare (g) 96.3
Weight of Defiocculant (g) 5.0 Percent Finer than # 200 71.45
Weight of Dry Material (g} 56.12
Specific Gravity 2.7 Aesumed
Note: Hydrometer lest is performed on - # 200 sieve malerizl
Tested By TO Drater 65113 Checked By KC Date B3
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eotechnics

IMNTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318107 AASHTO T82-10
Client: MICROBAC Bering No.: MA
Chent Referance: Franklin Counly Background Soils  Depth (ft): A
Froject Ma.; 201 3-288-001 Sample No.: BDC-1
Lab ID: 2013-268-001-001 Soil Description: BROWMN LEAN CLAY
Note: The USCS symbol used with this test refers only to the minus No, 40 { Minuz Mo. 40 gieve material, Airdried)
sieve materizl. See the "Sieve and Hydrometer Analysis" graph page for the complate material description .
Liguid Limit Test 1 2 3
M
Tare Numbsar 430 437 461 U
W of Tare & Wet Sample () 31,88 3823 3938 L
Wt of Tare & Dry Sample {g) 2575 30.85 .73 T
Wit of Tare (g) 11.52 14.03 15.06 |
Wit of Waler (g) 6.1 74 [ P
Wit of Dry Sample (g) 142 16.8 16.7 o
I

Moisture Content (%) 43.1 43.9 458 M
Number of Blows 32 26 19 T
Plastic Limit Test 1 2 Range Test Results
Tara Mumber 360 366 Liguid Lirmit (%) 44
Wi, of Tare & Wel Sample (g) 22.71 23.38
Wit. of Tare & Dry Sample (g) 21.60 2226 Plastic Limit (%) 22
Wi of Tare (g} 16.81 17.09
Wt of Water {g) 1.1 11 ) Plasticity Index (%) 22
Wit. of Dry Sample {g) 5.0 52

USCS symbol CcL
Moisture Content (%) 222 2.7 0.5
Note; The acceptable range of the bwa Moisture confents is + 2.6 §

Flow Curve Plasticity Chart
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20 o A ML
1 10 100 o 20 40 &l £ 100
Humber' of Blows CL- ML Liguid Limit %)
Tegted By JP Dale BB 3 Checlad By KC Date  &ITH3
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SIEVE AND HYDROMETER ANALYSIS .
ASTM D 422-63 (2007AASHTO T8B-00 eotechnics

INTEGRITY IM TESTING

Client: MICROBAC Boring Mo.: MA
Client Reference: Franklin County Background Saoils Depth {ft): MA
Project Mo.: 2013-268-001 Sample No: BW-1
Lab 1D 201 3-268-001-002 Soil Color; BROWM
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel sand | silt and clay fraction
UsDA cobbles gravel | sand | silt | clay
12" 6" 3" 34" 3at #4810 #20  #40 # 40 #200
100 e e ] r
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= 1 | |
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g 1
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| | ] | |
| || i | 11k \
2 B e T 1 HIIEEE T \t-)_
| TR T
10 i . | - ] I. ] ] I ..
[ 1 [ |
il LT
C' | ] |
1000 100 10 i 0.1 001 0001
Particke Diamatar (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.80
#a To #200 Sand 16.41
Finer Than #200 Siit & Clay B2.80
USCS Symbol CL, TESTED

USCS Classification LEAN CLAY WITH SAND
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eotechnics

TNTEGRITY [N TESTIMNG

USDA CLASSIFICATION CHART

Client MICROBAC Boring No.: A
Client Reference: Frankfin County Background Scils ~ Depth (ft): A,
Project Mo, 2013-268-001 Sample Ma.: BW-1
Lab Ix 2013-268-001-002 Soil Color: BROWM

FERCENT CLAY
PERCENT SILT

EALTY

Al //\ /\"; />\
w S /\ m.u,,._., ) o j:'\ 70
: /l”\;?“““i/m ~7- SV, N\ -

VARV AVAVAYAY

SANDY
LAY

TS an BO 70 =] 50 El n 0 16 i
= PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
{rmmm;} (%) (%) ()
Gravel 327 0.00
2 95.73 Sand 18.55 19.18
0.05 78.18 it 56.54 58.45
0.002 21.64 Clay 21.64 22.37

UsDA Classification: SILT LOAM
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eotechnics
[HTEGRITY I TESTIMNG
WASH SIEVE ANALYSIS
ASTM D 422-63 (200TVAASHTO TEE-00

Client: MICROBAC Boring No..  NA
Chent Reference: Frarklin County Background Soils Cepth (ft): A
Progect No.; 2013-268-001 Sample Mo BW-1
Lab 10: 201 3-268-001-002 Soil Color: BROWN
Moisture Content of Passing 354" Material Water Contant of Retained 314" Malerial
Tare Mo. 63 Tare No. MA
W of Tare & Wel Specimen (g) G36.05 Wit of Tare & Wel Specimen (g) MA
Wi of Tare & Dry Specimen (g) 851,22 Wit of Tare & Dry Specimen (g) WA
Weight of Tarz (g} 202,70 Weight of Tare (g} MA
Weight of Water [g) 74.83 Weight of Water (g} A
Weight of Dry Specimen (g) 368.52 Weight of Dry Specimen {g) MA
Maoisture Content (%) 20.9 Moisture Content (%) MA
Wet Weight of -3/4" Sample (g) MA Weight of the Dry Speciman {a) 358,52
Dry Weight of -3/4" Sample (g) 51.68 Weight of - #200 matarial {qg) 206.84
Wet Weight of +3/4" Sample (g} MA Weight of + #200 material (g) 51.68
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) M
L |
Sieve Sieve Weinht of Soil Percent | Accumulated Percent |Accumulated
Slze Opening Relaimned Retained | Percent Finer Percent
Retainad Finer
—(mm) (a] (%] (%] %) %]
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
¥ 75 0.00 Q.00 0,00 100.00 100.00
2" 50 0.00 0.00 0.00 100,00 100.00
112" 3r.e 0.00 0.00 0.00 100,00 100.00
1" 25.0 Q.00 .00 .00 100.00 100.00
gt 19.0 0.00 .00 0,00 100.00 100.00
1 125 0.00 0.00 0.00 100.00 100.00
/8" 0.50 0.00 0.00 0.00 100,00 100.00
T 4.75 2.86 0.80 0.80 899.20 99,20
#10 2.00 8.86 247 3.27 B6.73 96.73
#20 0.85 10.20 2,85 6.1 93.849 83.89
#40 0.425 0,08 278 2.0 81.10 81.10
#E0 0,250 8.48 237 11.28 88.74 88.74
#1140 0108 15,25 4,25 1652 84.48 84.48
#200 0.075 5.05 1.69 17.20 B2 80 82.80
Pan - 206,84 82 80 100.00 - -
Tested By BK Date G413 Checked By K Date 6713
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eotechnics

HYDROMETER ANALYSIS [MTEGRITY B TESTING
ASTM D 22253 (2007WAASHTO TBE-00

Client; MICROBALC Baring MNo.: NA
Client Reference: Franklin County Background Scils Drpith (1t} MA
Project Mo.: 2013-268-001 Sample No.; BW-1
Lab D 2013-268-001-002 Soil Color: BROWN
Elapsed ] Temp. | Composite R M K Diametar M
Time Meazured Comrection | Corrected Factor
{min} {*c (%) { mm ) (%)
4] [y 1N MA MA A WA A A MA
2 48.0 227 4.61 43.4 858 0.01302  0.0267 714
5 44.5 227 461 39.9 789 011302 00175 653
15 ara 227 4.61 324 641 01302 0.0108 53.0
a0 325 227 481 279 552 001302 0.0079 45.7
61 28.0 226 4,64 234 46,2 001303 0.0057 38.2
240 205 22.9 4.55 158 31.5 0.01299  0.0030 26.1
1440 14.5 23.2 4.45 10.0 19.9 001294 0.0013 16.4
Soil Specimen Data Other Corrections
Tare No. 1092
Weight of Tare & Dry Material (g} 155.55 a - Factor 0.99
Waeight of Tare {g) 100.5
Weight of Deflocculant {g) LX) Percent Finer than # 200 B2 .80
Weight of Dry Material (g) 50.05
Specific Gravity 27 Assimed

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

Tested By TO Date G513 Checked By Ko Date  &/713
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eotechnics

INTEGRITY IN TESTIMG

ATTERBERG LIMITS
ASTM 0 4318107 AASHTO T8Z-10

Client: MICROBAC Baring Na.: M&
Client Reference: Franklin Counly Background Soils  Depth (ft): A
Frojact Mo.: 2013-268-001 Sample No,: BW-1
Lab 1D: 2013-268-001-002 Soil Description: BROWHMN LEAN CLAY
Note: The USCS symbol used with thiz test refers only to the minus No. 40 { Miinug Mo. 40 siave material, Airdred)
sieve matarial. See the “Sieve and Hydrometer Analysis" graph page for the complefe material description .
Liquid Limit Test 1 2 3
M
Tare Mumber 147 35 395 u
Wi, of Tare & Wet Sample (g) 43,66 3919 40,88 L
Wt of Tare & Dry Sample (g) KR 3419 3409 T
Wit. of Tare (g) 20,42 18.34 17.52 1
W of Water (g) 5.5 50 5.7 P
Wit of Dry Sample (g) 17.8 15.9 17.5 O
I
Moisture Content (%) 30.9 3.5 32.5 ]
Number of Blows 3z 7 22 T
Plastic Limit Test 1 2 Range Test Results
Tare Mumber 411 415 Liguld Lirmit (%) 32
Wi of Tare & Wet Sample (g) 2003 19.39
Wit, of Tare & Dry Sample (g} 19,67 18.33 Plastic Limit (%) 19
Wt of Tars {g) 13.79 12.81
Wit, of Water (g) 1.0 141 Plasticity Index (%) 13
Wit of Dry Sample (g} 53 5.5
USCS Symbol CL
Moisture Content (%) 18.2 19.2 =-1.0
Mote: The sccepiable range of fhe fivo Moisture conlents is £ 2.6
Flow Curve Plasticity Chart
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Tested By JP Dale 66413 Checked By KC Date  BM10M3
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SIEVE AND HYDROMETER ANALYSIS .
ASTM D 422-63 {2007)AASHTO T88-00 eotechnics

INTEGRITY IMN TESTIMG

Client: MICROBAC Boring Mo.: MA
Client Refarance: Franklin County Background Solls  Depth (ft): MA
Project Mo, 2013-268-002 Sample No.: GOL-1
Lab I0: 201 3-288-002-002 Soil Color: DARK BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand | silt and clay fraction
usbaA cobbles gravel | sand | silt | clay
127 6" 3" q4” 38T w4 @0 #20  #40 #140 #2300
100 o o g :
el I ‘
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i E I: | i\
a0 1 H -

| | _ ‘\\b
20 ] | ' 1 | . :
10 ] . l i
b 1 Fl | |
1000 100 L] 1 0.1 0.0 0,001
Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel &£10
#4 To #200 Sand 18.80
Firer Than #200 Silt & Clay 7610
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND
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eotechnics

INTEGRITY it TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring Mo.: A

Client Reference: Franklin County Background Soils Depth (ft): A

Froject No.: 2013-268-002 Sample No.: GDL-1

Lab ID: 2013-268-002-002 Soil Colar: DARK BROWN

40 &ND\' FIA'f'

WVANAVAN /\ RTAPE

ELK'!’!(MM

s‘{“f*m{\/ \/ \/ \s

/% ?\/\/@’\

SMD""’ LweAd

100 20 80 0
= PERCENT SAND
Parficle Percent UsSDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
mmy (%) (%) %)
Graved 063 0.00
2 90.37 Sand 1844 20.41
.05 71.83 it 45.11 49.92
0.002 2682 Clay 25.82 2967
USDA Classification: CLAY LOAM
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eotechnics

INTEGRITY M TESTING

WASH SIEVE ANALYSIS
ASTM D 422-53 (2007VAASHTO TEB-00

Client: MICROBAC

Client Reference: Franklin County Background Soils
Project Ma.: 2013-268-002

Lab ID: 2013-268-002-002

Boring No..  NA

Depth (f):  NA

Sampla No.: GDL-1

Soil Color: DARK BROWN

Moisture Content of Passing 304" Malerial

Water Content of Retained 34" Material

Tare No. 1422 Tare No. MA
Wi of Tare & Wet Specimen (g) 621.44 Wi of Tare & Wet Specimen (g} NA
Wt of Tare & Dry Spacimen (g) E40.44 Wi, of Tare & Dry Specimen {g) A
‘Weight of Tare (g) 144 91 Weight of Tare (g) M,
Weight of Water (g) 81.00 Wight of Water (g) A
Weight of Dry Specimen {g) 395,53 Weight of Dry Specimen ()} MA
Moisture Content (%) 20.5 Moisture Content (%) MNA
Wet Wieight of -3/4" Sample (g) NA Weight of the Dry Specimen (g) 39553
Dry Weight of -3/4" Sample (g} 94.53 Weight of - #200 material (g} 301.00
Wet Weight of +3/4" Sampls (g) NA Weight of + #200 material {g) 94,53
Dry Weight of +3/4" Sample {g) 0.00
Tatal Dry Weight of Sample (g) NA
Sieve Sieve Weight of Soil Percent | Accumulated Percent |Accumulated
Size Cipening Retained Retained | Percent Finer Percent
Ratained Finer
{mmj (a) (%} (%) (%] (%)
i2" 300 0.00 0.00 0.00 100,00 100,00
g" 150 0.00 0.00 0.00 10000 100,00
3 K= L 0.00 0.00 100.00 100.00
2 &0 L00 .00 0,00 100.00 100.00
1102 7k 0.00 .00 0.00 100.00 100.00
1" 250 A H 0.00 0.00 100.00 100.00
4" 189.0 000 0.00 0.00 100.00 100.00
1z 12.5 Q.00 0.00 £.00 100.00 100,00
Jg” 5.60 593 1.60 1.50 0B.50 88.50
i 4.75 14.25 3.80 5.10 94 80 84.90
#10 2.00 17.91 4.53 9.63 90.37 80.37
#20 0.85 14.52 367 13.30 86.70 B&.TD
#40 0.425 10,88 278 16.08 8382 83.92
#60 0.250 832 2.36 18.44 81.596 81.56
#140 0108 14,94 3.78 22.21 77Te 7779
| #200 0.075 8.67 1.69 23.90 78.10 76.10
Pan - 301.00 76.10 100.00 - -
Tested By BK Date TIaM3 Checked By KE Date THOM3
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eotechnics

HYDROMETER ANALYSIS INTEGRITY M TESTING
ASTM D 42263 (2007)/AASHTO T88-00

Client: MICROBAC Boring Ma.: MNA
Client Refarance; Franklin County Background Soils Depth (ft): A
Project Mo.: 2013-268-002 Sample No.; GDL-1
Lab 1D: 2013-268-002-002 Soil Color: DARK BROWN
Elapsed ] Temp. | Composite R N K Diamater W'
Time Measured Correction | Corrected Factor
{miin) {"C) [%]) {mm ) (%)
0 MA MNA M WA WA A MA MA
2 51.0 227 451 46,4 B56 0071302 0.0259 65.2
] 47.0 227 481 424 7B.2 001302 0.0171 59.5
15 40.5 227 461 359 66,2 0.01302 0.0104 50.4
30 B0 227 451 34 5749 001302 00077 441
G4 .0 231 4.49 265 489 001286 0.0052 37.2
250 25,5 237 4.30 212 38.1 0.01287  0.0028 29.8
1440 20.5 234 4.39 16.1 2.7 0.01281 00012 22.6
Soil Specimen Data Other Corrections
Tare No. 928
Weight of Tare & Dry Material (g} 160.45 a - Factor 0.88
Weight of Tare (g} 101.83
Wiight of Deflocculant (g) 50 Percent Finer than # 200 78.10
Weight of Dry Material (g) 53.83
Specific Gravity 27 Aszsumed

Nofe: Hydrometer fest is performed on - # 200 sigve materal.

Tested By TO Date TIBM3 Checked By KC Date  7H0M3
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eotechnics

INTEGRITY [N TESTING

ATTERBERG LIMITS
ASTM D 4318-10 1 AASHTO TEI-10

Cliant: MICROBAC Boring Mo.: WA
Client Referance: Franklin County Background Soils  Depth {ft): A
Project Mo, 2013-288-002 Sample No.: GOL-1
Lab ID: 2013-268-002-002 Soil Descriplion: DARK BROWN LEAN CLAY
Note:; The USCS symbol used with this test refers only fo the minus No. 40 { Mirs Mo, 40 sieve matesial, Airdiad)
sheve material. See the "Sfeve and Hydrometer Analysis™ graph page for the complete material description
Liquid Limit Test 1 2 3

M.
Tare Number 308 279 418 u
Wi of Tare & Waet Sample (g) 4345 43.94 47.01 L
Wt of Tare & Dry Sample (g} 35,30 3547 38,63 T
Wi of Tare (g) 1772 17.46 21.45 |
W of Water (g) a2 85 B4 P
Wi, of Dry Sample (g) 17.6 18.0 17.2 8]

I
Moisture Content (%) 46.4 47.0 48.8 N
Humber of Blows 35 28 20 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 2045 317 Liguid Limit (3%} 48
Wi, of Tare & Wet Sample (g) 2511 2515
Wit of Tare & Dry Sample (g) 23.95 23.90 Plastic Limit (%) 24
Wit. of Tare (g} 18,01 18.75
Wi, of Water (g) 1.2 1.3 Plasticity Index (%) 24
Wi, af Dry Sample (g) 49 5.2

USCS Symbol CL
Moisture Content (95} 235 243 0.8
Note: The acceptable range of the fwoe Moisiure contents is £ 2.6
Flow Curve Plasticity Chart
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Testad By To Dale 7813 Checked By K Date TAM3
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SIEVE AND HYDROMETER ANALYSIS .
ASTM D 422-63 (2007/AASHTO TBE-00 eotechnics

INTEGRITY [W TESTING

Client; MICROBAC Boring No.: MA
Client Reference: Franklin County Background Soils Depth (ft): A
Project No.: 2013-268-002 Sample No.: GRG-1
Lab ID: 2013-268-002-006 Soil Color: BROWWMN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel [ sand | silt and clay fraction
USDA cobbles gravel | sand | silt | clay
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T I
100G 100 10 1 Q1 o 0.001
Partiche Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Graviel 291
#4 Ta #200 Sand 1078
Finer Than #200 Silt & Clay 86.30
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY
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eotechnics

IHTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring No.: A,
Client Reference: Franklin County Background Soils Depth (ft): NA
Project No.: 2013-268-002 Sample MNo.: GRGA1
Lak 1D: 2013-268-002-008 Soil Color: BROWN

PERGENT CLAY
PERCENT SILT
&0
50
: /<WJT / \ /\/\ a 60
f"\\ \/& _/\\ /\jl.ﬂcm}{ﬂm
20 }‘ - I::L.l.'rLl:I.ﬂ.I'l- ?

AN

o /\Tf;ﬁ““*’i/ \/ ~7 \/\\/ \ .

100 o0 an T 20 10 i
PERCEMT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(rmm} (%} {%) (%)
Gravel 4,73 0.00
2 9527 Band 12.79 13.43
0.05 82.48 Silt 51.23 53.77
0.002 MN.26 Clay 326 32.81

USDA Classification: SILTY CLAY LOAM

page 2 of 4 DER: CT-534 DATE: 33 REVEN: 11
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WASH SIEVE ANALYSIS
ASTM O 422-83 (2007)VAASHTO TES-00

eotechnics

INTEGRITY I TESTING

Client: MICROBAC Boring No.:  MA
Client Reference: Franklin County Background Soils Depth () WA
Project No.: 2013-268-002 Sample Mo.: GRG-1
Lab 10x 2013-268-002-005 Spil Color:  BROWN
Maisture Content of Passing 34" Material Waler Contant of Relained 34" Material
Tare No. 1430 Tare Mo. MA
Wit of Tare & Wet Specimen (g) 779.05 Wt of Tars & Wet Specimen {(g) MA
Wit of Tare & Dry Specimen (g) 557,84 Wt. of Tare & Dry Specimen {g) A,
Waight of Tare {g) 145,60 Wiaight of Tare (g} WA
Weight of Water (g) 129.21 Weight of Water (g) MA
Weight of Dry Specimen (g) 51224 Weight of Dry Speciman (g) MA
Maoisture Content (%) 23.7 Moisture Content (3%) MA
Wet Weight of -3/4" Sample (g) MNA Welght of the Dry Specimen {g) 512.24
Dry Weight of -3/4" Sample (g} 7018 Weight of - #200 material (g} 442 06
Wiet Weight of +3/4" Sample {g) MA Weight of + #200 material {g) 7018
Dry Weight of +3/4" Sample (o) 0.00
Total Dry Weight of Sample {g) WA
Sieve Sieve Weight of Soil Percent | Accumulated Percent [Accumulated]
Size Opening Retained Retained | Percent Finer Percent
Retained Finer
() (g (%) (%) (%) ("]
12" 300 0.00 0.00 0.00 100.00 100.00
&' 150 0.00 0.00 0.00 100.00 100,00
I 75 0.00 0.00 0.00 100.00 100.00
2 50 0.00 0.00 0.00 100.00 100.00
112" its 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 .00 0.00 100.00 100.00
g 19.0 0.00 .00 0,00 100.00 100,00
12 125 265 0.52 0.52 99.48 99.48
e 8.50 5.00 0.99 1.51 98.49 98.49
) 475 715 1.40 2.8 g97.09 a7.09
#10 200 9,33 1,82 4.73 8527 95.27
#20 0.85 12.52 2.44 77 892.83 92.83
40 0.425 6.66 1.30 847 91.53 91.53
#al 0.250 .00 1.35 9.82 90.18 20.18
#140 0106 14.96 282 12.74 B7.28 8T7.26
#200 0.075 492 0.95 13.70 86.30 86.30
| Pan - 442.08 §6.30 100.00 - -
Tested By BK Date TISM3 Checked By KC Date T3
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HYDROMETER ANALYSIS
ASTM D 422-53 (2007VAASHTO TES-00

eotechnics

INTEGRITY I TESTIMG

Client: MICROBAC Boring Mo.: MNA
Client Reference: Franklin County Background Soils  Depth (ft): A
Project Ma.: 2013-268-002 Sample No.: GRG-1
Lab ID: 2013-268-002-006 Scil Color: BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured Cormrection | Corrected Factor
(min) e} (%) {mm } (%}
0 MA A MA MA MA WA MA, NA
2 50.5 227 461 459 Ba.S 0.01302 0.0281 76.3
g 44 5 227 461 %9 7649 001302 00175 66.4
17 3rs 227 4.61 29 634 001302 0.0101 547
a5 335 227 4.61 280 557 0.01302  0.0072 451
60 30.0 231 4.49 255 402 0.01296 0.0056 42.4
250 250 237 4,30 207 399 0012587  0.0028 344
1440 205 234 4,349 16.1 311 001281 0.0012 26.8
Soil Specimen Data Other Corrections
Tare No. 969
Weight of Tare & Dry Material (g) 157.7 a - Factor 059
Wieight of Tara (g} 101.35
Wiaight of Deflocculant (g) 5.0 Percent Finer than # 200 86.30
Wiight of Dry Material {(g) 51.35
Specific Gravity 27 Assumed
Note: Hydrometer test is performed on - & 200 sieve material
Tested By TO Date 7813 Checked By KC Date  7M0M3
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ATTERBERG LIMITS
ASTM D 4318-10 7 AASHTO TE5-10

eotechnics

INTEGRITY IM TESTIMG

Client; MICROBAC Baoring Mo.: My

Client Referance: Frankfin County Background Soils  Depth (ft): WA,

Project No.: 2013-268-002 Sample Mo GRG-1

Lab 1D 2013-268-002-008 Soll Description: EROWHN LEAN CLAY

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

{ Minuis Mo, 40 sieve mplerial, Airdried)

sieve material. Soe the "Sieve and Hydrometer Analysis" graph page for the complete material descripiion .

Liguid Limit Test 1 2 3
M
Tare Number 414 442 443 u
Wt of Tare & Wet Sample (g) 3549 40.31 37.08 L
Wt of Tare & Dry Sample (g) 2881 3262 30.07 T
Wt of Tare (g) 13.70 16.05 15.49 I
Wi of Water (g) 6.8 78 7.0 p
Wi, of Dry Sample (g) 14.9 185 14.6 o
|
Moisture Content (%) 46.1 47.3 481 N
Mumber of Blows 30 25 19 T
Plastic Limit Test 1 2 Range Test Results
Tare Numbear 451 4T Liguid Limit {%) 47
Wit of Tare & Wet Sample (g} 16.44 21.56
Wit. of Tere & Dry Sample (g) 15.21 20.32 Plastic Limit (%) 25
Wi, of Tare {g) 10.27 15.30
Wi, of Waler (g) 1.2 1.2 Plasticity Index (%) 22
Wit. of Dry Sample {g) 49 5.0
USCS Symbaol CL
Maoisture Content (%) 249 24.7 0.2
MNote: The acceptable range of the fwo Moisfure contents is + 2.6
Flow Curve Plasticity Chart
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0 i J I a . ML
1 L ok a 20 40 £0 an )
Mumber of Blows Ol ML Liguid Limit {%)
Tested By JP Date 7813 Checked By KC Date  THOM3
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SIEVE AND HYDROMETER ANALYSIS H
ASTM D 422-63 (2007 )/AASHTO TES-00 EOtECh nlc s
IMTEGRITY IN TESTIHNG
Client: MICROBAC Baring No.: NA
Client Reference: Franklin County Background Soifs Depth (ft): MA
Project No.: 2013-268-002 Sample No.: HE-1
Lak 1D 2013-268-002-001 Sail Color: BROWMN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel sand | silt and clay fraction
usoa cobbles gravel | sand | silt | clay
12* g* a3 34T BT M W0 #20  #40 40 W200
1m 1.: : g 1 1 | | ]
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1 i e
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! | | i
i i ] | i [
' | I | U1t i
1000 100 10 1 0.1 0.01 6.001
Particle Dizmeber (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Graater Than #4 Gravel 0.20
#4 To #200 Sand 14,28
Finer Than #200 Siit & Clay 85.41
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY
page 1 of 4 DOM: CT-S44 DATE: 3N AEVSION 14
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eotechnics

INTEGRITY 1M TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring Mo, MA
Client Reference: Franklin County Background Soils  Dwepth (ft): M
Project Mo.: 2013-258-002 Sample Mo.: HE-1
Lab I0x 2013-268-002-001 Sail Color: BROWM
90 10
80 20

NYAVAVAVAN A ot

50 50
0 fur A =/ N
fﬁ\ \/\\ /\\ / STV o..-w LA /
— _ —_— CLAY LOsAM
SANI:I'I’ CLAY LOwn
s.-.nu'nmu
< PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 1.38 0.00
2 98.62 Sand 16,57 16.81
0.08 82.04 St 5238 53.10
0.002 2968 Ciay 2068 30.09
USDA Classification: SILTY CLAY LOAM
page 2 of 4 B ET-514 DETE: 29843 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-53 (20071/AASHTO TEE-00
Client: MICROBAC Boring Mo NA
Client Referanca: Franklin County Background Soils Depth {ff:  NA
Project No.: 2013-268-002 Sample No.: HBE-1
Lab 1D; 2013-2658-002-001 Soil Color;  BROWN
Maolsture Content of Passing  34™ Material Walar Contenl of Retained 314" Material
Tare No. 1423 Tare No, MA
Wi. of Tare & Wet Speciman (g) 73669 Wt. of Tare & Wet.Speciman (g) A
Wi of Tare & Dry Specimen (g) 620.05 Wt of Tare & Dry Specimen (g) MA
Weight of Tare (g) 143,96 Weight of Tare [g) MA
Weight of Water (g) 116.64 Weight of Water {g) WA
Weight of Dry Specimen (g) 476.08 Weight of Ory Specimen (g) WA,
Moisture Content (%) 24.5 Moisture Content (%) HA
Wet Weight of -3/4" Sample (g) MA Weaight of the Dry Specimen (g} 478.09
Dry Weight of -3/4" Sample {g) 69,44 Weight of - #200 material (g} 406.65
Wet Weight of +3/4" Sample {g) MA Weight of + #200 material (g) 69.44
Dry Weight of +3/4" Sample (g} 0.00
Total Dry Weight of Sample (3) MA
Seve Sieve Weight of Scil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retained Finzr
{mm] @ (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 160,00 100.00
&" 150 0.00 .00 0.00 100.00 100.00
3 75 0.00 0.00 0.00 100.00 100.00
2 80 0.00 LERR]N] 0.00 100.00 100.00
112" 375 000 0.00 0.00 100.00 100.00
1" 25.0 .04 0.00 0.00 100,00 100,00
34" 19.0 0.00 0.00 000 100.00 100.00
172" 12.5 0.00 0.0 0.00 100.00 100.00
ame" 9.50 0.00 0.00 Q.00 100,00 100.00
#4 475 0.64 0.20 0.20 4980 95.80
#10 200 5.65 1.18 1.38 g8.62 98.62
#20 0.85 13.23 278 416 85.84 95.84
#40 0.425 13.16 278 593 83.07 93.07
#60 0.250 11.88 248 .38 80.62 a80.62
#140 0.106 1813 ae 13.19 BE.81 86.81
#200 0.075 6.64 1.39 14.59 d5.41 8541
Pan - 406.65 85.41 1060 00 - -
Tested By BK Drate TIaM3 Checked By KG Date: T3
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HYDROMETER AMALY SIS
ASTM D 422-63 (2007T)AASHTO TEE-00

eotechnics

INTEGRITY IM TESTING

Client: MICROBAC Boring No.: MA
Clignt Reference: Franklin County Background Sails Depth (f): MA
Project Mo.: 2013-268-002 Sample Mo.: HB-1
Lab 1D 201 3-268-002-001 Soil Color: BROWN
Elapsed R Tamp. Composite R ] K Diameter N
Time Measured Correction | Corrected Factor
{min) ‘c} (%) {mm | (%)
0 WL NA& MNA M MNA MA MA A,
2 58.0 227 4.51 1.4 89,1 0.01302  0.0246 76.1
5 50.5 22.7 4.61 458 796 001302 0.0188 68.0
15 425 227 461 7.9 657 0.01302 0.0103 56.1
a2 8.0 227 461 334 578 0.01302 0.0073 49.5
a0 33.0 231 4,49 28.5 495 0.01296 0.0055 42.2
250 28.0 237 4.30 21.7 aTE 0.01287 0.0028 321
1440 220 234 439 176 305 0.01291  0.0012 26.1
Soil Specimen Data Other Corrections
Tare Na. 1813
Weight of Tare & Dry Material {g) 161.02 a - Factor 0.99
Weight of Tare (g) 98,94
Weight of Deflocculant {g) 5.0 Percent Finer than # 200 8541
Weight of Dry Material {g) 57.08
Specific Gravity 27 Assumed
Note: Hydromeler test is performed on - 200 sieve material.
Tested By TO Date ETRES Checked By KC Date 711013
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ATTERBERG LIMITS
ASTM O 4318-10 1 AASHTO TE9-10
Client: MICROBAC Boring No.:
Client Reference: Franglin County Background Soils  Deplh (i)
Project Na.: 2001 3-268-002 Sample No.:
Lab D 2013-268-002-001 Soil Description:

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

eotechnics

ISNTEGRITY I8 TESTTMG

A,

A

HEBE-1

BROWMN LEAN CLAY

{ Minus Mo 40 gigve mataral, Alrdried)

siewe material. See the "Siove and Hydrometer Analysis" graph page for the complate material description .

Liguid Limit Test 1 2 3
M
Tare Number 400 453 457 U
Wi. of Tara & Wet Sample (g) 4327 35.19 3819 L
Wi of Tare & Dry Sample (g) 3813 28.29 29.01 T
Wi of Tare (g) 1569 1311 12.60 [
Wi of Water (g) B4 6.9 72 P
Wi, of Dry Sample {g) 19.4 16.2 16.4 (0]
i
Moisture Content (%) 41.9 428 438 N
Number of Blows: 33 28 22 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 416 445 Liguid Limit (%) 43
Wi, of Tare & Wet Sample (g) 19.88 268.Y0
Wt of Tare & Dry 3ample {3} 18.77 25.58 Plastic Limit (%) 22
Wi, of Tare (g) 13.84 20.31
Wit. of Water (g) 1.1 1.1 Plasticity Index (%) 21
Wi, of Dry Sample {g) 48 8.3
USCS Symbol CL
Moisture Content (%) 228 21.3 1.3
MNote: The accaptabie range of the two Moisture conlenis is £ 2.6
Flow Curve Plasticity Chart
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Tested By JE Date 7813 Checked By K Date 719113
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SIEVE AND HYDROMETER AMALYSIS .
ASTM D 422-83 (2007)/AASHTO T88-00 eotechnics

INTEGRITY I TESTING

Client: MICROBAC Boring Mo.: MA
Client Referance: Franklin County Background Sails Crepth (R): MA
Project Mo.: 2013-268-002 Sample No.: MAY-1
Lak 1D 2013-268-002-007 Soil Color: BROVVIN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand | silt and clay fraction
uspa cobbles gravel | sand | silt | clay
12" 8" 3" 34" 38" #4  #0 #20 &40 #140 #200
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Grave! 0.98
#4 To #200 Sand 26.41
Finer Than #2003 St & Clay 7262
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND

page 1 of 4 DCN: CT-504 DATE: JAB3 REVISION: 11
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client: MICROBAC Boring Mo.: NA

Client Reference: Franklin County Background Soils Depth (fi): MNA

Project Mo.: 2013-268-002 Sample No.: hAAY-1

Lab I0: 2013-268-002-007 Sail Colar: BROWMN
a0 10

PERCENT CLAY
PERCENT SILT

[24) 50 40 a0 20 10 0

s

PERCEMNT SAND

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

Gravel 2865 0.00

2 a97.35 Sand 28.89 2068

0.05 68,46 Silt 4565 46.90

0.002 2280 Clay 22 B0 23.42
USDA Classification: Loam

page 2of 4 DO CTS3A DATE; JNan3 RENESKN: 19
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eotechnics

IMNTEGRITY I+ TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007 WAASHTO TES-00
Client: MICROBAC Boring Mo NA
Client Referance: Franklin County Background Soils Depth (/) NA
Project No.: 2013-268-002 Sample No.: MAY-1
Lab 1D 2013-258-002-007 Soil Color:  BROWN
Moisture Content of Passing 34" Matenial Water Content of Retained 34" Material
Tare No. 1433 Tare Mo, MNA
Wi, of Tare & Wet Specimen (g) 658,08 Wi, of Tare & Wet Spacimen (g) A,
Wt. of Tare & Dry Specimen (g) 584,38 Wit of Tare & Dry Specimen {g) MNA
Weight of Tare (g) 144 66 Weight of Tare (g) NA,
Weight of Water (g} 75.20 Waight of Water (g) WA
Weight of Dry Specimen (g) 430,72 Weight of Dry Specimen (g) MA
Moisture Content (%) 171 Moisture Content (%} NA
Wet Weight of -3/4" Sample (g) WA Waeight of the Dry Specimen (g) 439.72
Diry Weight of -3/4" Sampla (g) 12041 Waight of - #200 material (g) 31831
Wat Weight of +3/4" Sample (g) NA, Weight of + #200 material (g) 120,41
Dry Weight of +3/4" Sample {g) 0.00
Total Dry Weight of Sample {g) NA
Sieve Siave Weight of Soil Percent | Accumulated Percent |Accumulated]
Size Cipening Retained Retained | Percent Firvar Percent
Retained Finer
{rmm) _la) (i) (] [ (%)
12" 300 0.00 000 0,00 10:0.00 100.00
g" 1580 0.00 0.00 .00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 £.00 100.00 100.00
12 Ire 0.00 0,00 (.00 100.00 100.00
1" 250 0.00 0,00 0.00 100.00 100.00
34" 18.0 0.00 0,00 0.00 100.00 100.00
172" 12.5 0.00 0.00 0.00 100.00 100.00
3" 9.50 0.00 0.00 0.00 100.00 100.00
i 4,75 4,29 0.98 0.98 99,02 959.02
#10 2.00 7.36 167 2,65 97,35 897.35
#20 0.85 2247 811 7.78 92,24 9224
#40 0.425 3881 8.83 16.59 83.41 B3
#50 0.250 1762 4.0 20.58 T8.41 79.41
#140 0,108 21.43 4.87 2547 T4.53 74.53
#200 0.075 8.43 1.92 27,38 7262 T72.62
Pan - 319.31 7262 100.00 - -
Tested By BK Date 7I5M3 Checked By KC Date ToM3
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HYDROMETER ANALYSIS
ASTM D 422-83 (2007MAASHTO TEE-00

eotechnics

INTEGRITY IM TESTING

Client: MICROBAC Baring No.: MA
Client Reference: Franklin County Background Soils Depth (ft): MA,
Project Mo.: 2013-268-002 Sample No.: WA -1
Lab 1D 201 3-268-002-007 Soil Color: BROWM
Elapsed R Temp. Composite R N K Diameter N
Time Measured Correction | Corrected Factor
{min) ") { % ) { mm ) (%]
0 A, MA, MA, MA, MA MA A WA
2 46.0 227 461 414 857 0.01302 00272 622
5 42.5 227 461 arso 78.5 0.01302 00178 57.0
15 35.5 227 4.61 ang G4.0 0.01302  0.0100 45.4
a2 30.0 2.7 4.61 25.4 §2.6 0.01302 00078 as.2
83 26.5 231 4.45 220 455 001296 D.0058 334
280 215 237 4.30 17.2 5.6 0.01287 0.0028 25.9
1440 17.0 234 438 12.6 261 0.01291 00013 19.0
Soil Specimen Data Other Corrections
Tare Mo, 2343
Weight of Tare & Dry Material (g) 147.54 a- Faclor 0.9
Weight of Tare {g) 8473
Weight of Deflocculant (g) 50 Parcant Finer than # 200 7282
Weight of Dry Material (g) 47.81
specific Gravity 27 Assumed
Note: Hydrometer test s performed on - # 200 sieve material,
Tested By TO Drate 7813 Chacked By KC Date 71013
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eotechnics

INTEGRITY 1M TESTING

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

Client: MICROBAC Boring MNo.: MNA
Client Reference: Franklin County Background Solls  Depth (ft): MA,
Project Na.: 2013-268-002 Sample Nao.: PAAY -1
Lab 1D: 2013-268-002-007 Soll Desaription: BROWN LEAN CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 { Minus Mo. 40 sieve meterist, Alrdriad)
sieve material. See the "Sieve and Hydrometer Analysiz" graph page for the complete material deseription .
Liquid Limit Test 1 2 3
M
Tare Mumber 412 415 416 u
Wi, of Tare & Waet Sample (g) 4318 36.02 38,66 L
Wi of Tare & Dry Sample (g) 36.89 29.67 31.73 T
Wi, of Tare (g) 19.42 12,85 1387 I
Wi, of Water (g) 6.3 6.4 6.9 P
Wit. of Dry Sample (g) 17.8 16.8 17.9 o
I
Maoisture Content (%) 35.9 37.8 38.8 MN
Mumber of Blows 32 25 19 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 473 475 Liquid Limit {%%) T
Wi. of Tara & Wel Sample (g} 27.53 18.26
Wi, of Tare & Dry Sample (g) 2650  17.20 |Plastic Limit (%) 21
Wi. of Tare (g) 21.53 12.06
Wi of Water (g) 1.0 1.1 Plasticity Index (%) 16
Wi, of Dry Sample (g) 5.0 9.1
USCS Symbol CL
Moisture Content (%) 20.7 20,6 0.1
MNote: The acceptable range of the fwo Moisfure contents is + 2.6
Flow Curve Plasticity Chart
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z . L l g 2 . / S S
2 b : : %
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1 10 100 n/ 20 40 & =] 100
Numbiar of Blows oL Liquid Limit (%)
Taslad By JP Date 73 Checked By KC Dale 7110113
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SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 (2007 VAASHTO T88-00 eotechnics

INTEGRITY IN TEETIMNG

Client: MICROBAC Boring No.: A
Client Reference: Franklin County Background Soils ~ Depth (ft): MNA,
Project No.: 2013-268-002 Sample MNo.: SCH-1
Lab ID: 2013-268-002-003 Soil Calor: BROWMN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel sand | silt and clay fraction
USDA cobbles gravel | sand | silt | clay
127 6" a 34" 38" #4  #10 #20 #40 #140 8200
100 O < T
] | e T --'“"‘1"'"!3..‘ | |
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e
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3

Percant Finer By Weight
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=
I
]
et
e

4

1o ] i I . ' i
] i [ . . | | | I i
. i | | | I I
1000 100 10 1 0.1 001 0004
Particle Diameter (mm}
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.03
#4 To #200 Sand 12.68
Finer Than #200 Silt & Clay 87.29
USCS Symbaol CL, TESTED
USCS Classification LEAN CLAY
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544 Braddock Avenue + East Pittsburgh, PA 15112 » 412-823-7600 + FAX 412-823-8399 + www.geotachnics.net




USDA CLASSIFICATION CHART

Client: MICROBAC
Client Referance: Franklin County Background Soils
Project Na.: 2013-268-002
Lab ID: 2013-268-002-003
PERCENT CLAY 0

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

eotechnics

INTEGRITY IW TESTING

[y

A
SCH-1
BROWMN

PERCENT SILT

V\ /\

L‘L:\"I' Loam

aLTY l&',L-\T Lo

L1
< PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
{mm) (%) (%) (%)
Grawval 0.4 0.00
2 40564 Sand 1877 18.85
0.05 8077 SHE 58.60 58.87
0,002 2217 Clay 2217 22.28
USDA Classification: SILT LOAM
page 2af4 DER: CT-834 DATE: Aiehs REVISION: 11
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eotechnics

IMTEGRITY [N TESTIMNG

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007 VAASHTO TEE-00

Client: MICROBAC Boring Mo..  MA
Client Reference; Franklin County Backaround Scils Depth (ff);  NA
Praject Mo.: 2013-268-002 Sample Ne.: SCH-1
Lak 10 2013-268-002-003 Sail Color: - BROWMN
Moisiure Content of Passing  3/4~ Matenal VYater Contant of Retained  3/4" Material
Tare Mo. 1421 Tare No. MA,
Wt. of Tare & Wet Specimen (g) 673,14 Wi, of Tare & Wet Specimen (g) MNA
Wi, of Tare & Dry Specimen (g} 600_54 Wit of Tare & Dry Specimen (g) A,
Weight of Tare (g} 144 87 Weight of Tare (g) WA,
Weight of Water (g) 7215 Weight of Water () NA,
Weight of Dry Specimen {g) 456,12 Weight of Dry Spacimen (g) NA,
Moisture Content (%) 15.8 Moisture Content (%) NA
Wet Weight of -3/4" Sample {g) MA Weight of the Diry Spacimen (g} 456,12
Dry Weight of -3/4" Sample {g) 57.98 Weight of - #200 material (g) JBE.14
Wet Weight of +3/4" Sample (g) MA Weight of + #200 material (g} 57.98
Dry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) WA
Sieve Siave Weight of Soil Percent | Accumulated Percent | Accumulated
Size Opening Retained Fetained | Percent Finer Percent
Retagined Finer
{mm) ia (%) %) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
g" 150 0.00 0.00 0.00 100,00 100.00
3 75 0.00 0.00 0.00 100.00 100.00
2 50 0.00 0.00 0.00 100.00 100.00
112" ar.5 0.00 0.00 0.00 100.00 100,00
1" 25.0 0.00 0.00 000 100.00 100.00
" 19.0 0.00 0.00 0.00 100.00 100.00
12" 12.5 0.00 0.00 0.00 100,00 100.00
e 8.50 (.00 0.00 Q.00 100,00 100.00
w1 475 0.14 0.03 0.03 99.87 99.97
#10 2.00 1.86 043 0.46 898,54 89.54
#20 0.85 346 0.76 1.22 98.78 98.78
#40 0.425 5.58 1.23 2.44 07.58 97.56
#60 0.250 B8.or 1.97 4.41 9559 95,59
#140 0.106 23.81 522 9.63 90.37 90.37
#200 0.075 14.05 308 12.71 av.29 87.29
Pan - 39814 87.29 100.00 - -
Tested By BK Dale 7513 Checked By KC Date T3
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eotechnics

HYDROMETER AMALYSIS INTEGRITY M TESTIMNG
ASTM D 42263 (2007)ASHTO TAS-00

Client: MICROBAC Buaring No.: MA
Client Referance: Franklin County Background Secils  Depth {ft): M
Project No.: 2013-265-002 Sample Mo.: SCH-1
Lab IO 2013-268-002-003 Sail Color: BROWN
Elapsed R Temp. | Composite R ] K Diameter N
Time Measurad Correction | Corrected Factor
(min} 1°C) (%] (mm ) (%)
0 MNA MA MA, MA MNA MA MA MA
2 51.0 227 481 45.4 B0.5 0.01302 0.0259 70.2
5 45.0 227 481 40.4 v0.0 0.01302 0.0174 61.1
15 370 227 481 24 86.2 001302 0.0108 45.0
az 320 227 481 274 475 0.01302  0.0077 415
66 270 231 4.49 225 39.0 00285 0.0055 41
250 21.0 237 4.30 18.7 28.0 0.01287 0.0029 253
1440 16.5 234 4.39 121 210 001291 0.0013 18.3
Soil Specimen Data Other Corrections
Tare No. 924
Weight of Tare & Dry Material {g) 16281 a - Factor .50
Wzight of Tare (g) 100.83
Weight of Deflocculant {g) 5.0 Parcent Finer than # 200 87.29
Weight of Dry Material (g) a7.08
Specific Gravity 27 Assumed

Note:  Hydrometer test is performed on - # 200 sieve malerial

Tested By TO Date FreM3 Checked By KGC Date  THOA3
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ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T88-10

Client: MICROBAC Boring Mo.:
Client Reference: Franklinn County Background Sails — Dapth (fi):
Praject No.: 2013-268-002 Sample Mo.:
Lab ID: 2013-268-002-003 Sodl Description:

Notfe: The USCS symbol used with this test refers only to the minus Nao, 40

eotechnics

INTEGRITY I TESTING

A

MA

SCH=1

BROWM LEAN CLAY

{ Mirnes Mo, 40 sieve material, Airdried)

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

Liquid Limit Test 1 2 3
M
Tare Number 133 438 431 U
VL. of Tare & Wel Sample (g) 30,16 39.65 3762 L
Wi. of Tare & Dry Sample {g) 3370 33.68 31.69 T
Wi. of Tare (g) 18.93 1717 14,85 I
Wit of Water (g) 5.5 B.0 59 ]
Wt of Dry Sample (g) 14.8 16.5 16.8 o
I
Moisture Content (%) 370 36.2 35.2 M
Mumber of Blows 18 28 33 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 245 367 Liquid Limit (%) 36
Wit. of Tare & Wet Sample (g} 26.40 2G.86
Wi, of Tare & Dy Sample (g) 2529 25.75 Plastic Limit (%) 21
Wt. of Tare (g} 20,03 20.38
WL of Water (g) 1.1 1.1 Plasticity Index %) 15
Wi, of Dry Sample (g) 53 5.4
USCS Symbol cL
Moisture Content (%) 2.4 20.7 0.4
Nofe: The accepfable range of the fwo Moisfure confenfs is + 2§
Flow Curve Plasticity Chart
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E | ] - 3 /
= ! . 1
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b | | . /
gaf il Ee S
st E
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5 ! £ m —
Fil | £ A1/ M
= #E E m | 2 .
" -
E n - — —]
22 | j/
l mil s
20 L " . ML
1 10 100 o ag a0 &0 80 100
Humber of Biciws L. ML Liquid Limit {%)
Tested By BK Drafe TRA3 Checked By KC Date 71813
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SIEVE AND HYDROMETER ANALYSIS H
ASTM D 422-63 (200TPAASHTO TES-00 eOtEChnlcs
INTEGRITY IN TESTING

Client: MICROBAC Boring Mo.: MNA
Client Reference: Franklin County Background Soils  Depth (M) MA
Prajact Mo.: 2013-268-001 Sample No.: 5541
Lab 10 2013-268-001-003 Soil Color: EROWM
SIEVE ANALYSIS HYOROMETER
Uscs cobbles gravel | sand | silt and clay fraction
uspA cobbles gravel | sand | silt [ elay
12" g~ 3" A" 3ET #4 M0 #2040 #140 #4200
100 7o R B 1w s S S - \ |
| |
] i
90 ff - : | i _ | 'h..\ :
| I |
&0 1T \\ (i1
f | | \ i
0 | ! H A i |
| i |
g il ! \ -
2 60 | | | -
E ! | \
E | | |
r |
£ | | \
& 40 | -
o [ \
30 | ] P
| ! \\O
20 . N
0 + RN |
| | ! | |
o i | | i
1000 100 10 1 0.1 .01 0.001
Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Purcnntagn
Greater Than #4 Gravel 0.02
#4 To #200 Sand 9.65
Finer Than #200 Silt & Clay 90.33
USCS Symbaol CL, TESTED
USCS Classification LEAN CLAY
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eotechnics

JNTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Clignt: MICROBAC Boring No.: MA
Client Referanca: Franklin County Background Soils Dapth {ft): MA
Project Mo.: 2013-268-001 Sample No.: 33-1
Lab ID: 201 3-268-001-003 Soil Color: BROWN

PERCENT CLAY
PERCENT SILT
0
50
40 EanC / 60

CLav

ALTY CAAY  LOAM

FANSILSRVAN

Yy SNy \,z’-\-c}:{w\
n NN TN
A/ NVARVAVA

/N

70

PEANNTTN
100 a0 4] ] G40 50 40 30 20 10 o
= PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mim} (¥} (%) (%)
Gravel 0.02 0.00
2 G5 98 Sand 15.64 15.55
(.05 84,44 Sily 52.98 52.99
0.002 31.46 Clay 3146 .47
USDA Classification: SILTY CLAY LOAM
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eotechnics

INTEGRITY I TESTEMNG

WASH SIEVE ANALYSIS
ASTHM D 422-63 (200TYAASHTO TEE-00

Client MICROBAC Boring Mo, NA
Client Referance; Franklin County Background Soils Depth () MNA
FProject No.; 2013-268-001 Sample No.. 851
Lab IDx 2013-268-001-003 Soil Color: BROWMN
Moisture Content of Passing 34" Material Water Contertt of Retained  3/4" Material ]
Tare Mo, - 29 Tare Mo, WA
Wt of Tare & Weat Specimen (g) 78341 Wi, of Tare & Wet Specimen (g) WA
Wi of Tare & Dry Speciman {g) G669.50 Wi. of Tare & Dry Specimen {qQ) A
Weight of Tars (g) 204 61 Weight of Tare (g} MA
Waight of Water (g) 113.51 Weight of Water {g) MA
Weight of Dry Spacimen (g) 46528 Weight of Dry Specimen (g) WA
Maoisture Content (%) 24.4 Moisture Content (%) NA
Wlal Weight of -34" Sample {g) A Weight of the Dry Spacimen (g) 456,20
Dry Weight of -3/4" Sample (g) 45.01 Weight of - #200 material (g) 420,28
Waet \Weight of +3/4" Sample (o) LA Weight of +#200 material (g} 45,01
Dry Weight of +3/4" Sample (g) 0.00
Tatal Dry Weight of Sample (g) A
Sieve Siave Weight of Soil Percent | Accumulated Percent |Accumulated
Size Opening Retained Retained | Percent Finer Percent
Retainad Finer
{mm) ()] (%] (%) %} (%)
12" 300 0,00 0.00 .00 100.00 100.00
" 150 0.00 (.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100,00 100.00
2" 50 000 0.00 0.00 100,00 100.00
112 ars 0.00 0.00 0.00 100.00 100.00
1" 250 0,00 0.00 0.00 100,00 100.00
354" 19.0 .00 0.00 0.00 100.00 100.00
12 12.5 .00 0.00 0.00 100.00 100.00
38" 8.50 0,00 0.00 0.00 100.00 100.00
#4 4.75 0.09 0.02 002 99.08 95,98
#10 2.00 0.00 0.00 002 99 .98 099,08
#20 085 [.65 014 .18 99,54 9984
#40) 0.425% 1.23 0.26 042 949.58 99.58
#60 0.250 364 0.78 1.21 98.79 98,79
#140 01085 22.84 4.91 6.11 93.89 93.89
#200 0.075 16.56 358 8967 20,33 80.33
| Pan - 420.28 80.33 100.00 - -
Tested By BK Date Gldf13 Cheched By KC Date G713
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HYDROMETER ANALYSIS
ASTM [ 422-83 (2007WAASHTO TEB-00

eotechnics

IMTEGRITY M TESTING

Client: MICROBAC Baoring Na.: MA
Cliznt Referance: Franklin County Background Soails Crepth (Tt} [Fe
Froject Mo.: 2013-268-001 Sampla No.: 553-1
Lab ID: 2013-268-001-002 Soil Color: BROWMN
Elapsed R Temp. Composite R M K Diameter N
Time Measiired Carrection | Cerrected Factor
(min) {°c) ()] { mm ) (%)
0 MA, MA A MA MA MA M MA
2 55.5 227 4 61 50.9 2.1 0.01302 0.0247 742
] 50.5 e 4.61 459 741 001302 0.0165 66.9
19 41.5 227 461 369 58.5 001302 00092 538
30 300 227 4.61 344 35.5 001302 00078 50.1
=i2] M5 226 4,64 28.9 432 0.01303  0.0052 43.5
250 285 229 4.55 238 8.7 0.0128%  0.0028 349
1440 225 23.2 4 .48 18.0 281 0.01294 00012 26.3
Soil Specimen Data QOther Corrections
Tare Mo. 2353
Weight of Tare & Dry Material (g) 160,84 a - Factor 0,89
Weight of Tare (g) 84 51
Weight of Deflocculant (g) 5.0 Percent Finer than £ 200 a0.33
Weight of Dry Matenal (g) 61.33
Specific Gravity 2.7 Assumed
Note: Hydrometer test is performed on - # 200 sieve mafenal,
Tesled By TO Date 6513 Checked By KC Date 8713
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eotechnics

RTEGRITY IM TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO TEs-10
Client: MICROBAC Boring Mo.: M
Client Reference: Frankkn County Background Scils  Depth {ft): MAa
Project Mo.: 2013-2638-001 Sample No.: S55-1
Lab 1D 2013-268-001-003 Soll Description: BEROWN LEAN CLAY

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

{ Minus Mo, 40 sieve malerisd, Airdriad)

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

Liquid Limit Test 1 2 3
M
Tare Mumkber 301 310 2301 LF
Wt of Tare & Wet Sample (g} 3238 40.52 4115 L
Wi of Tare & Dry Sampie (g) 3277 33.74 3466 T
Wt. of Tare {g) 18.71 18.74 18.75 I
Wit. of Water (g) 8.6 6.5 6.5 F
Wt. of Dry Sample {g) 14.1 15.0 14.9 [
I
Moisture Content (%) 470 452 43.5 N
Numbar of Blows 17 24 33 T
Plastic Limit Test 1 2 Range Test Results
Tare Nurmbar 409 416 Liguid Limit (%) 45
Wi of Tare & Wet Sample (g) 21.056 19.02
Wt of Tare & Dry Sample (g) 1896 1810 Plastic Lirnit (%) 22
Wi of Tane () 14.20 13,85
Wi, of Water {g) 1.1 [ER:] Plasticity Index {%) 23
WL of Dry Sample (g) 51 4.3
USCS Symbol CL
Moisture Content {%) 21.5 21.6 -0
Nofe: The accapfable range of the wo Moisture conlents is + 2.6
Flow Curve Plasticity Chart
Ea B0
is [ . -
: & %
gaf + i Ew
I ]
37 F i oz2* ]
5 f - =
= i E W ———
a5 -— - 10 i ’
S
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m AV ML
1 1o 100 o / £ " B0 &0 100
Number of Blows CL- HL Liqll'ﬂi Lirmit ‘lﬁu
Tasted By JP Data G613 Checked By KC Date  &TM3
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SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 {2007)AASHTO TE8-00 eotechnics

INTEGRITY IN TESTING

Client: MICROBAC Baring No.: MA
Client Reference: Franklin County Background Sails Depth (ft): MA
Project Mo.: 2013-268-002 Sample Mo.: SCW-1
Lab 1D: 2013-268-002-008 Sail Colar BROWN
SIEVE ANALYSIS HYDROMETER
USCS cobbles gravel [ sand | silt and clay fraction |
USDA cobbles gravel | sand | silt [ clay
12" 8" 3 A" 3E" #4 #0 #20 W40 #140 200
100 F— S

] i . !
| | o {
=l i H: !

™|

3
7

70 ™
I
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E 40 | | - - I
1 | hl
a0 \.._\
a0 1 ~
10 JHH-- — -
!
] ] 1
ol | |
1000 100 10 1 01 0. 0.001
Particle Diameter {mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 360
|#4 To#200 Sand 2628
Finer Than #200 Sit & Clay 70.12
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND
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eotechnics

IMTEGRITY [ TESTING

USDA CLASSIFICATION CHART

Client: MICROBALC Baring Ma.: NA
Client Refarancea: Franklin County Background Soils Drepth (f): A
Project No.: 2013-268-002 Sample No.: SCW-1
Lab 1C: 2013-268-002-005 Soil Color: BROWN

PERCENT CLAY 70
G0

40

I,'."I. AN

SANO LAY LDWM

R /\/\{\/\/\a

/W/ \/“V’\/\M

"

PERCENT SAND
Particle Percent USDA SUMMARY Actual Corracted % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
() (%) (%) (%%}

Gravel 7.95 0.00

2 9205 Sand 26.00 28.24

0.05 G8.05 Silf 39.31 42.70

0.002 26.74 Clay 26.74 29.06

USDA Classification: CLAY LOAM

page 2 of 4 OEM: CT-53% DATE: Wisrd FEEvEoN: 11
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Client:

Client Reference:
Fropect No.:

Lab iD:

WASH SIEVE ANALYSIS

ASTM D 42263 (2007AASHTO TES-00

MICROBAC
Franklin County Background Soils
2013-288-002

2013-268-002-005

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

eotechnics

INTEGRITY I TESTING

A

A
SCW-1
BROWN

Muoisture Content of Passing 34" Material

Water Conlent of Retained 34" Material

Tara No. 1416 Tare Mo, MA
Wt of Tare & Wet Specimen (g} G96.66 Wi, of Tare & Wet Specimen (g) MA
Wt of Tare & Dry Specimen (g) G08.47 Wit of Tare & Dry Spacimen {g) MA
Weight of Tare (g) 145,79 Weight of Tare (g) M
Weight of Waler (g) 55,18 Weight of Water {g) A
Weight of Dry Specimen (g) 462 68 Weight of Dry Specimen {g) MNA
Moisture Content (%) 18.1 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) MA Weight of the Dry Specimen (g) 462,68
Dry Weight of -3/4" Sample (g) 138.23 Weight of - #200 material (g} 324.45
Wet Weight of +3/4" Sample (g) NA Weight of + #200 material (g) 138.23
Dry Weight of +3/4" Sample (g) 0,30
Total Dry Weight of Sample (g) MA
Sleve Sieve Wesight of Sail Pereent | Accumulated Percent [Accumulated|
Size Opening Retained Retained | Percent Finer Parcant
Retained Finar
) @ %) %) %] (%)
12" 0.00 0.00 0.00 100.00 100.00
g" 180 0.00 0.00 Q.00 100.00 100,00
3 75 0.00 0,00 0.00 100.00 100.00
2" 50 0.00 0.00 .00 100.00 100.00
112" ar.5 0.00 0.00 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 0.00 0.00 100.00 100.00
/8" 8.50 348 0.75 0.75 9825 99.25
T 475 1318 284 360 86,40 896.40
#10 2.00 2015 4,36 7.95 42,05 92.05
#20 0.85 20.36 4.40 12,35 87.85 87 .65
#40 425 16.98 3.87 16.02 83.98 83.98
#80 0.250 1711 3T 19.72 B0.28 80.28
#140 0.106 3266 T.04 26,76 7324 73i.24
#2200 0076 14.43 3.12 28.88 7012 7012
Pan - 324.45 70.12 100.00 - -
Tested By BE Diate TiaM3 Checked By K Diate THoM3
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HYDROMETER ANALYSIS
ASTM D 422-53 (2007WAASHTO TE8-00

eotechnics

INTEGRITY W TESTING

Client: MICROBAC Boring Mo.: WA
Client Reference: Franklin County Background Scils  Depth (ft): WA
Project Mo.: 2013-268-002 Sample Ne.,.: SCW-1
Lab I 201 3-2658-002-005 Soil Color: BROWMN
_Elapsal:l R Temp. | Composite R N K Diameter N
Timea Measured Correction | Cormected Factor
{min} {°c) (%) {mrm } (%)
o M MA MA MA MA A MNA MA
2 46.5 27 461 419 85.4 001302 00271 59.9
5 42.5 227 4.61 ire 73 001302 00178 54.2
18 35.0 227 461 04 62.0 0.01302  0.0400 4315
20 32.5 22T 461 278 56.9 0.01302  0.0079 388
81 29.0 231 448 24.5 50.0 001288 0.0058 351
260 24.5 237 4.30 202 41.2 0.01287 0.0028 28.9
1440 21.0 234 4.38 16.6 339 004281 0.00412 238
Soil Specimen Data Other Corrections
Tare No. o5
Weight of Tare & Dry Material {g) 147.33 a - Factor 0.99
Weight of Tare (g} 93.78
Weight of Deflocculant (g) 2.0 Percent Finer than # 200 7042
Weight of Dry Material {g) 48,54
Specific Gravity 2.7 Assumed
Note: Hydrometer test is performed o - # 200 sieve malsrial,
Tested By TO Date T3 Checked By K Date  7M10/M13
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eotechnics

INTEGRITY IN TESTING

ATTEREBERG LIMITS
ASTM D 4318-101 AASHTO T88-10

Client: MICROBAC Boring Mo.: MA
Client Reference: Frankfin County Background Soils  Depth (fi): M
Project Mo.: 2013-268-002 Sampla No.: SCW-1
Lab I0: 2013-268-002-005 Soil Description: BROWN LEAN CLAY
Note: The USCS symbol used with this test refars only to the minus No. 40 { Minus Mo, 40 slave matedal, Alrdried)
gleve material, See the "Sieve and Hydrometer Analysis” graph page for the complete material description
Liguid Limit Test 1 2 3

M
Tare NMumber 366 367 386 u
Wi, of Tare & Wet Sample (g) 39.33 4418 43 87 L
Wit of Tare & Dry Samgple (g) 33.05 37.20 a7.05 T
Wi, of Tare (g) 17.08 20.38 2062 I
Wit. of Water (g) 6.3 6.9 6.8 P
Wi. of Dry Sample (g} 16.0 16.9 16.4 o

I
Moisture Content (%) 39.3 40.5 415 N
Number of Blows 33 25 18 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 408 A5 Liguid Limit (%) 40
Wi of Tare & Wet Sample (g} 27.20 21.05
Wi, of Tare & Dry Sample (g) 26.24 20,09 Plastic Limit {%) 19
W of Tarm (g) 21.20 14.88
Wt of Water (g} 1.0 1.0 Plasticity Index (&) 21
Wit of Dry Sample (g) 5.0 52

USCS Symbol CL
Moisture Content [%) 18.0 18.4 0.6
Note: The accepfable range of the two Maisture confents is £ 2.6 |
Flow Gurve Plasticity Chart
45 T 50 "
E : - /
al @ | e *
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Water Conbent (%)
&
:
Plastizity Index (%)
=

MH
i i 0 :‘;Q
25 : ! ‘ . “ _‘_I.‘ /’
wb L L] L AT e |
i 10 100 u/ i) 40 il B 100
Number of Blows CL- ML Litjisid Limmit (%)

Tesgted By JP Date T3 Checked By KC Date T3
page 1 of 1 DCM: CT-548 DATE: a3 REVISION: 4 Apfimit s
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SIEVE AND HYDROMETER ANALYSIS i
ASTM D 422-83 (2007)WAASHTO TE8-00 eOtEChnlc S
INTEGRITY IN TESTING

Client MICROBAC Boring No.: MA
Chant Reference: Franklin County Background Soils Depth (ft): MA
Project Mo.: 2013-268-001 Sample Ma.: TG
Lab 10k 201 3-268-001-004 Sodl Color; BROWM
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel i sand | silt and clay fraction
UsDA cobbles _gravel | sand | silt | clay
12" g" E 34T BT 4 Mo H20  #40 #140 #200
100 ! ey G g < 3,—"'3"'=-c...=\
1 | | M
a0 | ™,
| ! | K -
] | |
P 111N I ] ' | \ 1R
70 | | | | \ : 1 S
. - \ '
5 | \
g% : I—'f\
] | i
& HL [
& S0 T : T
£ i !
Eqn ] I | ! \
£ TN
i | N
20 tH il | : _ . —
1 [ 1 T |
| IR |
10 :!i — 1 - 5 At
1 1 N
Rt | : Ll =
1000 100 10 1 04 .01 0.001
Particle Diameter {(mm)
USCS Summary
Sieve Sizes {mm) Percentage
Greater Than #4 Gravel 003
4 To #200 ’ Sand 1.81
Finer Than #200 Siif & Clay 98.05
USCS Symbal cL, TESTED
USCS Classification LEAN CLAY

page 1 af 4 el ST.530 DATE: W91 REVISOH: 11
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eotechnics

INTEGRITY [N TESTING

USDA CLASSIFICATION CHART

Clignt: MICROBAC Boring Mo.: WA
Client Reference: Frankiin County Background Soils Depth {ft): MNA
Project No.: 2013-268-001 Sample No.: TCA1
Lab 10 201 3-268-001-004 Sl Color: BROAVN

FERCENT SILT

PERCENT CLV

/ \
/

;!I»'-W N 6"[:'
2N

BLTY CAAY  LOAa

40

0

SENOY CLAY LIS

NW\/“V’\/ VAVATAN

0

<

FERCENT SAMND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)
Gravel 0.08 0.00
2 4092 Sand 6,52 6.53
0.05 93.40 Silt 60.24 860.29
0,002 3316 Clay 313.16 31318
USDA Classification: SILTY CLAY LOAM
page 2 of 4 Dtk CT-538 DATE: %1817 ek 11
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eotechnics

IMTEGRITY IN TESTING
WASH SIEVE AMALYSIS
ASTM D 42263 (2007 WAASHTO TE8-00
Client: MICROBAC Boring Moo NA
Client Reference: Franklin County Background Soils Depth [ft): A
Project Mo, 201 3-266-001 Samplke Mo TC-1
Lak 1D 201 3-268-001-004 Soil Color: BROWN
Moisture Content of Passing 34" Material Water Cantenl of Retained 34" Malterial
Tarz No. 47 Tare MNo. MNA
Wit of Tare & Wet Specimen (g) 85059 We. of Tare & Wet Specimen (g) MA
Wi, of Tare & Dry Specimen {g) 69860 Wt of Tare & Dry Spacimen (g} MNA
Weight of Tare {g) 203.99 Weight of Tare (g) MNA
Wiight of Water (g) 152.25 Weight of Waler (g} MA
Weaight of Dry Specimen (g} 494 61 Weight of Dry Specimen (g) MA
Moisture Contant (%) 308 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) A Wiight of the Dry Specimen (g} 494.61
Diry Weight of -34" Sample (g) 9.63 Weight of -#200 material {g) 484,09
et Weight of +3/4° Sample {g) M Weight of + #200 material (g) 963
Dry Weight of +3/M4" Sample (g) 0,00
Tatal Dry Weight of Sample {g) M
Sieva Sieve Weight of Soil Percent | Accumiiated Percent | Accumulsted
Size Cpening Retained Retained Parcent Firer Percent
Retained Finer
(mm) fo} (%) {%) (%) [%]
12" 300 0.00 0.00 000 100.00 100.00
g" 150 0.00 .00 0.00 100.00 100.00
3 Fi<] 0.00 0.00 0.00 100.00 100.00
2 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 2510 0.00 0.00 0.00 100.00 100.00
ifa" 19.0 0.00 0.00 0.00 100,00 100.00
W 12.5 0.00 0.00 000 100.00 100.00
e 8.50 0.00 0.0 0.00 100,00 100.00
] 475 017 0.03 .03 0097 9997
#10 2.00 022 0.04 008 90.92 99,92
#20 0.85 0.03 0,01 0,08 99.92 99.92
#40 0.425 0.46 0.09 (I a9.82 99,82
#50 0250 094 0.19 0.37 9963 9963
#140 0,108 4.02 0.81 1.18 9582 93.82
#200 0075 3.78 0.77 1,95 85.05 98.05
Pan - 484.99 95.05 100.00 - -
Tested By BK Date Gid13 Checked By KC Date i7M3
page Jof 4 O0H: CT-534 BATE AHBHY REUSKN 11
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007PAASHTO TEHE-00

eotechnics

HMTEGRITY I TESTING

Client: MICROBAC Boring Mo.: MNA
Client Refersncs; Franklin County Background Soils Depth {ft): MNA
Froject Mo, 2013-268-001 Sample No.: TC1
Lab 1D 2013-2658-001-004 Sail Color; BROWMN
Elapsed R Temp. Composite R N [ Diameter N'
Time Measured Correction | Corrected Factor
{min) "G} %) [ mm } (%)
1] A MA, M MA M NA A NA
2 53.0 227 4.61 48 4 873 0.01302 00254 85.6
5 49.0 227 4.61 44 .4 801 0.01302 0.0167 785
17 420 227 .61 ar4 B7.5 0.01302  0.0087 66.2
30 38.5 2.7 4,51 33.9 1.2 0.01302  0.0075 60.0
63 34.0 226 4,64 28.4 53.0 001303 0.0054 51.9
280 26.0 22.9 4.55 21.4 3.7 001289 00028 8.0
1440 19.5 232 4.45 15.0 271 0.01284  0.0012 2B6.6
Soil Specimen Data Other Corrections
Tare No. B&Y
Weight of Tare & Dry Material (g} 162.56 a - Factor 0.99
Weight of Tare {g) 102.7
Weight of Deflacculant (g} 50 Fercent Finer than # 200 98.05
Waight of Dy Material (g) 54 86
Specific Gravity 27 Assumead
Note: Hydrometer test is performed on - # 200 sieve material
Tested By TO Date 8513 Checked By KE Date 8713
page 4 of 4 DCN; CT-534 DATE: MIWE3 AEVIEIDN: 11 Sieveh s
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ATTERBERG LIMITS
ASTM [ 4318-10 1 AASHTO T88-10

Clhient: MICROBAC Baring Ma.:
Clhenl Reference: Franklin County Background Scils  Depth (ft):
Project MNo.: 2013-268-001 Sample No.:
Lakb ID: 2013-268-001-004 Soll Description:

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

eotechnics

INTEGRITY W TESTING

WA

. NA

TC-1
BROWN FAT CLAY
i Minus Mo, 40 sieve maedal, Aidried)

sieve material. Ses the "Sieve and Hydrometer Analysis” graph page for the complefe materfal description .

Liquid Limit Test 1 2 3

M
Tare Mumber 22849 292 418 u
Wi of Tare & Wet Sample (g} 4375 43.00 44 52 L
Wyt of Tare & Dry Sample (g) 35,25 34.88 35,58 T
Wi of Tare (g) 20.44 2012 M.45 I
W of Waler {g) 8.5 8.1 A P
Wit of Ory Sample (g) 14.8 14.8 15.1 0

1
Moisture Contant (%) 674 55.0 52.5 N
Number of Blows 15 23 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Mumber 368 2¢2 Liguid Limit (%) 54
Wi of Tare & Wet Sampla (g) 24.02 2725
Wit, of Tare & Dry Sample (g) 2276 2581 Plastic Limit (%) 26
Wi, of Tare (g} 17.97 20,89
Wit of Wister (o) 1.3 1.3 Plasticity Index (%) 28
Wit of Dry Sample (g) 4.8 5.0

USCS Symbol CH
Moisture Contant (%) 26.3 26.7 0.4
Note: The acoeptable range of the o Moisture contenis is £ 2.6
Flow Curve Plasticity Chart
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Plasticity Indax (%}

Water Content (%)

a0 kb — 1

'% MH

g L | 1 i o I |
1 ks = o 20 40 60 50 100
MNumber of Blows cL" L Liqr.ﬁd Limit {%}
Tested By =18 Dafe 87713 Checked By HKC Date 10013
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SIEVE AND HYDROMETER ANALYSIS

ASTM D 422-63 (2007 VAASHTO TEBE-00

eotechnics

INTEGRITY I TERTING

Client: MICROBAC Baoring Mo.: MA
Client Reference: Franklin County Background Soils ~ Dapth (f): MA
Project No.: 2013-268-002 Sample No.: WEX-1
Lab I1D: 2013-268-002-004 Soil Color: DARK BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel sand | silt and clay fraction
uspAa cobbles gravel | sand | silt [ clay
12" g 3" 34" 38" #4  HO  H20  #40 £140 £200
100 & & e i 5 '
a0 W ‘ d H“:'-:.\
[ { My
| | "‘\
aa e i — 1
| T
B 110N LN
goq T i | | - i i
Ea | ! ]
Em 1 I . I . ; h H
[ \ i
§4|:| 1N it f |
& | i
30 | | AN
] i | [ |
N ]
N - - L
o ] i % I
1 ]
o] |
1000 100 10 1 0.1 001 G001
Particke Diameter (mim)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 1.32
#4 To #200 Sand 829
Finer Than #200 Silt & Clay 90.38
USCS Symbol CH, TESTED
USCS Classification FAT CLAY
page T of 4 DER: GT-S38 DATE: SE8A3 FEVISIOR 1
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eotechnics

HTEGRITY I TESTING

USDA CLASSIFICATION CHART

Client: MICROBALC Boring Mo.: A

Client Refarence: Franklin County Background Soils Depth (f): MA

Project Mo.: 2013-268-002 Sample No.: WEX-1

Lab ID: 2013-268-002-004 Soil Color: DARK BROWN
S0 10

PERCENT CLAY

30

SANDY cmﬁm
20 NSNS
™ s

HANDY LA

10

100 80 a0 0 &0 50 40 30 20 10 a
" PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(i) (%) (%) (%)
Gravel 1.80 0.00
2 88.20 Sand 11.57 11.78
0.08 86.63 St 5122 5216
0.002 3541 Clay 35.41 36.06

UsSDA Classification: SILTY CLAY LOAM

page 2 of 4 DCMECTETA DATE: JRAN3 ADASION: 11
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)AASHTO TEE-00
Client: MICROBAC Boring Mo MA
Client Refarance: Franklin County Background Soils Depth () NA
Project No.: 2013-268-002 Sample No.: WEX-1
Lab ID: 2013-268-002-004 Soil Color:  DARK BROWMN
Moisture Content of Passing 344" Material Water Content of Retained 34" Material
Tare Mo, 1418 Tare Na. MNA
Wi, of Tare & Wel Specimen {g) 688.13 WL of Tare & Wet Specimen (g) MA
Wi. of Tare & Dry Specimen (g) A79.27 Wi of Tare & Dry Specimean (g) MA
Weight of Tare (g) 145.28 Wieight of Tarz {g) [ PN
Welght of Water (g) 8.86 Weight of Water {g) HA
Weight of Dry Specimen (g) 53300 Weight of Dry Spacimen (g) MA
Maisture Content (%) 1.7 Moisture Content (%) NA
Wet Weight of -3/4" Sample (g) A Weight of the Dry Specimen (g} 533.98
Dry Weight of -3/4° Sample (g) 51.35 Weight of - #200 material (g) 482.64
Wat Weight of +3/4" Sample {g) A, Weight of + #200 material {g) 51.35
Diry Weight of +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) A
Sieve Siave ‘Weight of Sail Percant | Accumulated Percent | Accumulated
Size Opening Retained Retained | Fercent Finer Percant
Retained Finer
(mm} () {%) (%) (%) (%)
12" 00 0.00 0.00 0.00 100.00 100.00
g" 150 .00 0.00 000 100.00 100.00
3 75 0.00 0.00 0.00 100.00 100.00
r» a0 0.00 0.00 0.00 100.00 100.00
112" ars 0.00 0.00 0.00 100.00 100.00
1 250 0.00 0.00 0.00 100,00 100.00
34" 18.0 0.00 0.00 0.00 100.00 100.00
152" 125 0.00 0.00 0.00 100.00 100.00
e 9.50 344 0.64 0.64 99.35 99,36
i 475 3.63 0.68 1.32 9868 08.68
#10 2.00 2.54 0.48 1.80 a8.20 88.20
#20 0.85 4.57 0.86 2.66 97.24 97.34
#40 0.425 5.36 1.00 3.66 06.34 96.34
#E0 0.250 6.84 1.28 4.94 85,06 95.06
#140 0.108 17.32 324 818 81.82 91.82
#200 0.075 7.65 1.43 9.62 80.38 890.38
Pan - 482 64 80.38 100,00 . -
Tested By BK Date 513 Chacked By KC Date TH0M3
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eotechnics
HYDROMETER AMALYSIS IMTEGRITY 1IN TESTIMNG
ASTM D 42253 (2007WAASHTO TEE-00

Client; MICROBAL Boring Mo, NA
Client References; Franklin County Background Soils Deapth () MA
Project Mao._: 2013-268-002 Sample Mo WEX-1
Lab 1D 2013-268-002-004 Soil Color: DARK EROWM
Elapsed R Temp. Composita R ] K Diameter N
Time Measured Correction | Corrected Factor
{min) {°C) (%) _(mm} (%)
0 WA MA MA A WA MA MA MNA,
2 56.0 227 461 5.4 gag 001302  0.0246 80.0
5 51.5 227 451 46.9 80.8 001302 0.0163 73.0
15 445 227 4.51 39.9 687 001302 0.011 621
30 40.5 227 4,61 3549 618 0.01302 00074 55.9
63 8.0 231 4.49 3.5 4.3 0.01296 0.0053 49.1
250 29,0 237 4,30 24,7 426 001287 0.0028 8.5
1440 240 234 4,39 19.6 38 0.01281  0.0012 30.5
Soil Specimen Data Other Corrections
Tare Mo, 2354
Weight of Tare & Dry Matarial (g} 157.18 a - Factar 0.99
Wieight of Tare (g) 94.71
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 90,38
Weight of Dry Material (g) 57.44
Specific Gravity 27 Assumed

Noita: Hydrometer test is performed on - # 200 sfeve material

Tested By TO Date 7813 Checked By KC Date  7HOM3

page 4 of 4 Do CT-SA4 DATE: AMBMS AEVISON: 11
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eotechnics

INTEGRITY I TESTING

ATTERBERG LIMITS
ASTM D 4318-10/ AASHTO T8S-10

Client; MICROBAC Boring No.: MN&,
Cliznt Referance: Franklin County Background Scile  Depth (ft); MA,
Project No.: 2013-268-002 Sample No.: WEX-1
Lab ID: 2013-268-002-004 Soil Deseription: DARK BROWHN FAT CLAY
Note: Tha USCS symbol used with this test refers only to the minus No. 40 { MEnus Mo, 40 sleve malerial, Airdmed)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3
]
Tare Number 115 399 3166 U
Wit of Tare & Wet Sample (g) 47.42 3818 44.07 L
Wit. of Tare & Dry Sample {a) 37T 28 66 24.81 T
Wi, of Tare (g) 1918 1363 18.11 i
Wit of Water (g) 9.7 8.5 8.3 P
Wit. of Dry Sample (g) 185 16.0 16.7 o
I
Moisture Content (%) 52.4 53.2 55.4 N
Number of Blows a4 26 17 T
Plastic Limit Test 1 2 Range Test Results
Tare Numbear 458 32 Liquid Limit (%) 54
Wit. of Tare & Wet Sample (g} 24.14 25.36
Wt of Tare & Dry Sample (g) 2299 2427 Plastic Limit (%) 22
Wt of Tare (g) 17.92 18.30
W of Water {g) 1.2 1.1 Plasticity Index (%) 32
Wi of Dry Sample (g) 5.1 5.0
USCS Symbol CH
Maisture Content (%) 22.7 219 0.8
MNote: The acceplable range of the bwio Maisfurs conlents is £ 2.6
Flow Curve Plasticity Chart
&0 L ] 1 1 1 &0 "
L 1 | i a
&5 d 0 |, ! -r :‘ /
; LN ! 0 +
o | il | cL FeH /
ut— £
5 | § . '
R i i s 0 -
N ¥ ! = il MH
£ 5| iR é /
= E 2w /1 -
&) ' o
25 :_ _ . i 0 - * e
20 - ' i o I
1 10 100 o = A0 B0 8O 140
Number of Blows CL- é Liguid Limit (%)
Tesfed By K Date 73 Checked By HC Date 7913
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APPENDIX D

PROUCL DATASET RUNS




General Background Statistics for Full Data Sets.

User Selected Opfions
From File  Franidin st
Ful Precision  OFF
Confidence Coaficient  95%
Covernge  90%
Different or Future K Vales 1
Mumbeer of Bootstrap Opemsons 2000

Arsenic

General Statistics

Total Mumber of Ohservations 108
Humber of Missing Vakes 1

Furw Statistics
Mnimum 3 72

Mardmum % 4

Second Largest g 5

First Cuartia 5%

Maxidian 122

Thind Clunrtile 5 4

Maan 13 73

50 4 39
Confficent of Varstion [ 44
Skmamass [ 7

Backgroand Statistics
Hormal Distribution Test
Litkefors Test Statistic 00933
Lilkafors Critical Vales 00545
[hatn niat Marmal ot &% Significance Level

g Hormal D}
9% UTL with  80% Coverage 1526
5% UPL [t 1593
(1% Porcantie (z) 1827
4% Porcante () 15.84
9% Porcantie (z) 22 TR

Gamma Distribution Tesa
kstar 7057

Thata Star 1.503

MLE of Maan 1273

MLE of Standard Dasiation 4. 731
o stor 1638

A0 Test Stotistic 2804
5% A<D Critical Valoe (. 753
K5 Tost Statistic 0126
5% K5 Critesl Valss 0.0572
Data not Gamma Distribatod ot 5% Significance Lewvel

Assuming Gamma Distnbution
S(0°% Parcentils 1512
S6'% Forcontile 21.45
99°% Forcantila 215.42

4% WWH Approe. Gamma UFL 21.54
G HW Approe. Gamma UPL 21.9¢
6% WH Appro. Gamma UTL with 80% Coverage #0563
S6% HW Appro. Gomma UTL with 80% Coverage S0.83

of Distinct O e 77

Log-Transformed Statistics
Mlinirasm § 1

Second Largest 4 gy
First Quartile 9 1]
Moo 2 min

Third Ciunrtibe 5 54
oan 3 4TS

50 412

Lognosmal Distribution Test
Liliefors Test Statistic 0158
Liliefars Critcal Value 0.0843
Onta not Lognormad at 8% Significance Level

A 1 ) Diestribut
95°% UTL with 90% Coverage 22 1
GH% UPL {t) 2055
9% Porcantie (z) 2001
95% Porcentie (z) 22,54
9% Porcantie (z) 30083

Dt Disaribution Test
Data do not follow & Discemabie Distrd bution [0.05)

Nenparsmatric Statistics
1% Percentile 17.02
4% Parcontile 19.8
% Pancantile 25.14

55% UTLwith 0% Cowerage 19.8

56% Peroontls Bootstrap UTL with  80% Covorage 19.4
S5% BCA Bootsirap UTL with  80% Coverage 18.3
96% UPL 20.65

A5% Chatyshoy UPL 11,65

Uppar Themshold Limit Based upon KIR 2.6



General Background Statisties for Full Data Sets

General 5tatistics
Taotal Mumber of Ooservations 110 of Distinct O wes B4
Fearws Statistics Log-Transfarmed Statistics
Mnimum 485 linimum 3 89
Mlaraimum 163 Mareimem 5,064
Second Lacgest 158 Sncond Largest 5.06%
First Quarila 77 48 First Quartile & 15
Median 102 Modian 4 825
Third Quarile 1788 Third Quartile & 858
Maan 1087 Mo 4 By
50 1143 50 0319
Crafficent of Yorntion 0,303
Skranass 1122
Background Statistics
Nomai Distribution Test Lognormall Distribusion Test

Lilkntors Tast Stiotistic 0.0857
Lillarfors. Critiesl Vales 0.0845
Dota not Homal at 5% Significonce Laval

Assuming Mormal Distribetion
S5% UTL with 8% Cowerage 1512
9% UPL (1) 1881
0% Porcentie (z) 144
45% Percentia (z) 1584
9% Porcentie () 1768

Gamena Distrigadion Test
kstar 1007
Thata Star 10019
MLE of Maan 100.7
MILE of Siandard Dervintion 3251
i star 2R

A0 Test Stotistic 1.907
5% A-D Criticall Valsa 0752
K5 Tost Sintistic 0.082
5% K-5 Cribcal Valss 0.0858
Crotin doiliosw Appet. Giamma Distrbusion of 8% Significance Lavel

- Disrit

s Parcontils 146.9
4% Fercantile 1623
R Porcontle 1505

95% WH Approoc Giamma UIPL 1827

S6%, MW Approc Ginmma UIFL 1829
S6% WH Approoc Gamma UTL with  80% Coverage 156.1
S5 HW Approce Gamma UTL with  80% Coverage 187

Liinfors Test Stotistic 00,0609
Lilimiors Critical Valos 0.0845
Data not Lognormal ot 5% Significance Level

Assuming Lognarmad Distribution
56% UTL wah 90% Coverage 160.1
S5 UIPL () 1682
9% Porcontie (z) 148.7
5% Porcontie (z) 167.1
9% Porcontie (z) 207.7

Diatn Diistribution Tast
Data Follow Appr. Gamena Districetion at 5% Significance Level

Hamparamaric Statistics.
0% Parcenti 148
5% Paorcentile 154
9% Porcentie 1578

S5 UTL with 80% Coverage 154
GE' Porcenibs Bootstran UTL with  90% Coserage 154
95% BOA Bootsirap UTL with  80% Covarage 154
GE UPL 1545
95% Chatryshaw UPL 241.3
Uppar Trenshold Limit Based upon KA 205.7




General Background Statistics for Full Data Sets

General Statistics

Number of Valia Daza 110
Number of Distinct Detected Data 72

Raw Statistics
Minimum Detocted 0.232

Maximam Dotected 1
Maan of Detocted 0.472
S0 of Detected 0.226
Minimum Neo-Detect 0.414
Mmamum Nen-Detect 0.487

Data with Multiple Detection Limits
Nate: Data have multple DUs - Use of KM Methed is recommended
For al metods {except KM, DU2, and ROS Methods),
Observations < Largest NO are veated as NOs

Background Statistics

Noemal Dis¥rib Testwith D d Valoes Only
Uliafors Test Statistic 0.248
5% Ullefors Crtical Valoa 0.0657

Dats not Normal at 5% Signficance Lavel

Assuming Normal Distribution
DUL2 Sutsttution Method
Mean 0.407

SD 0.3

95% UTL 90% Coverage 0.754
95% UPL 1) 0.78%

90% Percente (z) 0.701

95% Percontie () 0.784

99% Parcentio () 0.541

Likelivood Estimate(MLE) Method
Maan 0.0204

SD 0.554
95% UTL with 90% Cowerage 0.857

95% UPL (1) 0.942
90% Percontto (z) 0.73
95% Porcentse (z) 0.931
99% Percentie (z) 1.308

G Disarl Test with D. Values Only
k star (bias corrected) 4.502
Thata Star 0.0974
nustar 7145

A-D Test Statistic 5113
5% A-D Criical Valoe 0.754
K-S Test Statistic 0.204
5% K-5 Crtical Valoe 0.101

Data not Gamma Distrbeted at % Significance Level

a Py Diatributi
9

G ROS St with Extrapolated Data
Maan 0.481
Median 0.428
S0 0.2
kstar 6773
Theta star 0.071
Nu star 1450

95% Parcontiie of Chisquare () 22.08

S0% Percenta 0.728
95% Fercontie 0.82
$49% Percentse 1.011

Number of Detectod Data 79
Number of Non-Detect Data 31
Percent Noo-Dotocts 28.18%

Log-transformed Statistcs
Minimem Detocted -1.461

Maximum Detected 0
Moan of Detocted -0.541
S0 of Detected 0.434
Minimum Non-Detect -0 552
Madmum Non-Daetect -0.719

Single Detection Limit Scenario
Number treated a5 Non-Detect with Singie DL 85

Numbar treated as Detoctod with Single DL 21
Single DL Non-Detect Percentage 80.91%

| D ion Test with D Values Only

Uiiotors Test Statistic 0.177
5% Uliefors Crtical Valoe 0.0657

Data not Lognormal at 5% Signiticance Level

A 1 1 B "
DL2 Substitution Method
Moan (Log Scale) -1.023
S0 (Log Scale) 0.47
S5% UTL 90% Coverage 0.732
86% UPL (N 0.787
0% Porcentie (z) 0.657
95% Porcantie (2) 0.77%
9% Percentie (z) 1.072

Log ROS Methed
Moan In Original Scale 0,444

S0 In Onginal Scale 0.207

6% UTL wah  90% Coverage 0.727

95% BCAUTL weh 90% Coverage 0.9156

95% Bootstrap (%) UTL with  90% Coverage 0.927
95% UPL (Y 0.7

90% Percentie (2) 0.666

95% Percentie () 0.765

9% Porcantie (z) 0.991

Data Dk Test with Dy d Values Only
Data do not follow a Discernabie Distribution (0.05)

Nonparametric Statisscs
Kaplan-Moler (KM) Method
Maoan 0.428

S0 0.211

SE of Mean 0.0205

5% KMUTL with  90% Coverage 0.756
S6% KM Chadyshav UPL 1,26

95% KMUPL (1) 0.78%

90% Porcentie (2) 0.708

95% Parcontfe (2) 0.784

9% Parcentie (2) 0.928

Gamma ROS Limts with Extrapolated Data
95% Wison Hiferty (WH) Approx. Gamma UPL 0.821
95% Hawking Widey (HW) Approx. Gamma UFL 0,823
S6% WH Approoe Gamma UTL with  80% Cowerage 0.781
S6% HW Approe Gamma UTL with  90% Coverage 0.782
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1 General Background Statishcs for Data Sets with Non-Delacts
2 User Selectsd Oplions
" From File |Sheet]wst
P Full Precision |OM
5 Confidence Coefficent |55%
5 Covesage |00
" Different o Fulre K Vakes |1
B Mumber of Boolstrap Operations | 2000
g
10
11 [Chromium
12
13 General Stalistics
1" Murriber of Vabd Data] 110 Mumiber of Detected Data[ 108
i5 Huriber of Distng Delecied Data| 96 Murnber of Mon-Dielect Diatal 2
” Tolerance Fackor|1.5116741 Parcent Non-Delecis|1.82%
17
18 Raw Stalistics Log-iransiormed Statisics
19 Minimum Detected]0.764 MnsimLim Demadl-ﬂ.zﬁma?
a0 Maximum Detected[19.8 Meaximum Demmd|zgasﬁa19
P Mean of Detected|2.0690185 mmunmcm|z1umm3
22 5D of Detected|3 6674103 S0 of Deteced| 04207115
P Mirarmem Non-Deecl|0 B35 Wiirirnum Mon-Dekect| -0 102372
a Masimum Non-Detect]a.1 Maxienum Man-Detect| 2 2062 744
25
g 'Diata with MUltipie DelBction Limits Singie Detechon LM SCenano
7 [Mete: Diata have multipie: DLS - Use of KIM Method is recommended Number reated as Non-Detect with Single DL[61
25 [For all methods (except KM, DLZ, and ROS Methods), MNumiber reated as Detected with Single DL |49
2g [Cbservations < Largest ND are reated as NDs Single DL Non-Detect Percentage| 55.45%
30
31 Bacikground Stafistics
. Monmal Distribution Test with Delected Values Only Lognonmal Distribution Test with Delectad Values Only
% Lillicfors Test Staisec]0.07 33364 Lilsefors Test Stestc| 00seas0
%l S Lileelors Citical value |0 085255 5% Lilliefors Criscal Vaue| 00852 s5
o Daita appess Normal 8t 5% Signilicance Level it not Logrormal 8 5% Signiicance Level
36
a7 Assumang Mormal Distibution Assuming Lognormal Distibutian
18 DL2 Substitiition Mmmdl DLZ Substitution Method
%8 Mean|3 0452409 Mean (Log Scale)| 20744328
i s0[a7501269 5D (Log Scale)| 05654357
Pr 95% UTL 900 Coverage| 14.6182 14 957 UTL 90% Coverage| 18.7 12228
m B5% UPL (] 15.198745 B5% UPL (1} 20 423054
a5 0% Percentie (2)] 13. 755224 B0% Percentie (2} 16.429150
P 95% Parcentle (2)[15.117654 055 Percentile ()| 20175755
a5 90% Parcentle (2)[17.673345 009, Percentile ()| 20660696
48
&7 Maximurm Lielihood E stimate]MLE) Method Log ROS Method
48 Mean|8.4338727 Mean in Original Scale| 89832435
m SO[4.3106051 S0 in Crignal Scale| 3.6950796
&0 B5% UTL with O0% Coverage| 14956103 B5% UTL with 00% Coverage| 1723538
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1 General Background Stalistics for Full Data Seks

2 User Selectsd Oplions

" From Fle |Sheet]_b.wet

P Full Precision |OM

5 Confidence Coefficent |55%

5 Covesage |00

" Different o Fulre K Vakes |1

B Mumber of Boolstrap Operations | 2000

g

10

11 |Lead

12

13 General Stalistics

1" Tetal Mumbser of Dbservaions] 110 Murnbser of Digtinet Observations| 78

i5 Tolerance Factor| 1.5116741

16

- Faw Sialistics Log-Transiormed SLasstics

- Miramum]12.7 Minirnum| Z 54 1602

13 Masimum|51.1 Maxirum| 3 9337645

a0 Second Largesf45.3 Second Largest| 3813307

P First Quartile] 16.975 First Quanile| 2 8317126

22 Median|19.05 Medan| 2 9470637

P Third Cuanile|24.325 Third Cuanile| 31914003

a Mean|Z2 42 Mean| 30510496

. Geomeinc Mean|21 156551 50| 03265079

g SO|a.47B0az1

a7 Cosfficiert of Variaion|0.3781453

P Sxewness[1.4377207

29

a0 Bacikground Stalistics

3 Nerrral Distribulion Test Legnonmal Distribution Tesd

. Lilliefors Test Staissc|0_ 248,068 Lilsefors Test Sttstc] 01 9EH6s

% LileTors Citical value |0.064 768 Lilliefors Criscal Value| 0084 158

54 Data not Normal at 5% Signiicance Level Diata nol Lognormal al 5% Signincance Level

35

%6 Assiming Mommal Distibution Assuming Lognanmal Distribution

a7 05% UTL with 00% Coverage]35.236021 95% UTL with 00% Coverage| 34 B57E1

P 95% UPL (36548448 065 LPL {1} 36.454506

%8 0% Percentle (2)|33.285035 007 Percentile ()| 32149158

i 95% Percentile (2)[36.365122 95% Percentile ()| 36188123

Pr Toe Percentle ()| 42. 142852 5% Percentile ()| 45.219143
£

a5 Gamma Distribution Test Data Distributicn Test

P & star [2.5409876 Data do not follow & Discemnable Distribulion (0.05)

a5 Theta Star|2 622006

pm MLE of Mean|22.42

&7 MLE of Standard Deviation] 76674838

48 nu star| 1880.9973

49

&0 A-D Test Stabssc |5 0067 104 Nonparamelric SIstsses




General Background Statistics for Full Data Sets

User Selected Options
From File  WorkSheet wst
Ful Precsicn  OFF
Confidence Coeficent  95%

Coverage  90%
Different or Future K Valoes 1
of B O 2000

Total Number of Observasons §7
Tolerance Facior 1.528

Number of Distnct Ob 90
Number of Missing Valses 14

Raw Statistics Log-Transformed Stasstics
Mnimum 0.0185 Minimum -3.99
Maximum 0.062 Mmomum -2.386
Second Largest 0.0857 Second Largest -2.457
Frst Quartie 0.0253 First Quartile -3.565
Median 0.038% Median -2.249
Third Quartie 0.0485 Thied Quartile -3.024
Mean 0.041 Mean 32687
S0 0.0168 SD 0378
Coefficient of Vanation 0.405 Back-transformed MAL {mean + 2 SD) 0.0813
Skewness 1.083
Background Statisscs
Normal Distribution Test Lognoemal Distribution Test
Liiefors Test Stastc 0.11 Likefors Test Statistic 0.0841

Liliedors Crtical Value 0.09
Data not Normal at 8% Significance Lavel

Assuming Normal Dis¥ibution
96% UTLwith 90% Coverage 0.0654
95% UPL (1) 0.0687
90% Percentile (z) 0.0623
95% Percentiie (z) 0.0653
99% Percentile () 0.0796

Gamena Distribution Test
ks 8767
Theta Swar 0.00606
MLE of Mean 0.041
MLE cof Standard Devation 0.0158
e star 1313

AD Test Stasstic 1.185
5% A-D Crtical Value 0.754
K-S Test Stasstic 0.0966
§% XS Crtical Value 0.091
Data not G Distributed at % Sigrs Lovel

Assuming Gamma Dis¥ibution
90% Peccentie 0.0621
95% Percentie 0.0699
99% Peccentie 0.0853

5% WH Approe. Gamma UPL 0.0701

5% MW Approe. Gamma UPL 0.0704
G5% WH Approx. Gamena UTL with  90% Coverage 0.067
S6% HW Approx. Gamma UTL with 90% Coverage 0.0672

Ultefors Crnical Value 0.08
Data appear Lognormat at §% Significance Level

A ina i 1 P letribhagi

95% UTL wih  90'% Coverage 0.068
95% UPL (Y 0.0717
0% Percentie (z) 0.0619

5% Percentie (2) 0.0711

99% Percentie (z) 0.062

Data Disyibution Test
Data appear Lognormal at §% Significance Level

Nonparametric Statistics
S0% Percentiie 0.0678
66% Percentile 0.0742
9% Percentiie 0.086

95% UTLwith 90% Coverage 0.0719
95% Percerale Bootstrap UTL wih  90% Coverage 0.0728
95% BCA Bootstrap UTL wth  90% Covesage 0.0728
96% UPL 0.0785

5% Chedyshev UPL 0.114

Upper Threshold Limit Based upen IQR 0.0791
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1 General Background Stalistics for Full Data Seks

2 User Selectsd Oplions

3 From File |Shest]_awst

4 Full Precision [0

5 Confidence Cosfficent [55%

" Coverage |00

- Different or Fulure K Vales |1

B Mumber of Boolstrap Operations | 2000

g

10

11 [Mickel

12

13 General Stalistics

14 Total Mumber of Observaions]110 Murnber of Distinct Observations|E3

35 Tolerance Factor| 1.51 16741

16

- Faw Sialistics Log-Transiormed SLasstics

" Miramum]10.9 Minirnum| Z 3867628

19 Masimum]|33 Maxirnum| 3 66356 16

a0 Second Larges]38 Second Larpest| 36375862

Py First Quartile]14.95 First Quanile| 2 7046546

22 Median[17.85 Medan| 2 8819054

P Third Quanile]|25.95 Third Quanile| 2256166

- Mean|20 738162 Mean| 29746341

o Geometric Mean | 19582457 SD|03356152

P SO[7-3043154

a7 Coefficient of Variaion|0.3522158

15 Sxewness|0LE2EREZS

29

a0 Background Statistics

1 Narmal Distribution Test Lagnonmal Distribution Test

P Lilliefiors Test Statissc|0. 166269 Lilsafors Test Stustic| 01247609

P Llefors Citical vaue |0 0844768 Lilliefiors Criscal Value| 00844 768

54 Data not Normal at 5% Signiicance Level Diata nol Lognormal al 5% Signincance Level

35

P Assuming Momal Distribution Assuming Lognomal Distribution

47 B5% UTL with 30% Coverage]31 775228 95% UTL with 90% Coverage|32 524087

18 95% UPL (u32.910857 B5% LIPL {t)[34.25854

18 0% Parcentle (2)|30.090023 907 Percentile ()| 30. 10669

40 95% Percentile (2)[32. 752712 95% Percentile (z)| 34010815

i 957 Percentle ()| 37.7 30561 55% Percentile ()| 42. 751365
£

& Gamma Distribution Test Data Distribution Test

a4 k star [BE46743 Data do not follow a Discemnable Distribuiion (0.05)

a5 Theta Star|2 2083807

46 MLE of Mean|20. 738162

a7 MLE of Standard Deviation]7.05252 12

48 nu star| 1902 2835

49

&0 A-D Test Statissc|2 331018 Nonparamelric Sistisscs
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i Dullier Tests for Selecied Vanables
2 User Salacied Dplions
" From File |KADCAEPAN AP BackgroundFrankin Courty'Chromium xs wal
P Full Precigion |OFF
5 Test for Suspected Cutiers with Dixon test |1
5 Test lor Suspected Dulliess for Rosner test |1
7
B — —
2 Rosners Oullies Test lor Chromium
10
11
12 Mean|4.542
13 Standard Deviation| 1.902
1" Number of data[110
15 Humibser of suspecied outliers|1
16
17 _I Polamial Obs. Teal] DﬂEﬁ Critical
- ¥ Wear| d outlier|  Number value| valLe (5%)| wale (15)
13 1 4.542 1.893 5.9 1 283 3408 A77E
20

21

For 3% Significance Level, there is no Pobential Dutlier

22
23 |Fer 1% Significance Level, there i no Pobential Outier

24
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i Dullier Tests for Selecied Vanables
2 User Sebaciad Options
3 From File |Shest]_bwsat
i Full Precsson |ON
5 Test bor Suspecied Culiiers with Dixon test |1
5 | Te% for Suspecied Oulliers wilh Fosner test |1
7
B — —
3 Fosmers Cullier Test for Laad
10
11
12 Mean| 22.42
1 Standard Deviation|E.478
14 Number of datal110
15 Humibser of suspecied outliers|1
16
17 _I Polamial Obs. Teal] DﬂEﬁ Critical
18 ¥ Mian sl outlier|  Number value| value [5%)| valne [17%)
18 1 242 EA38 51.1 1 3398 3.408 778
0

21

For 3% Significance Level, there is no Pobential Dutlier

22
23 |Fer 1% Significance Level, there i no Pobential Outier

24




A | B c | D E | F | © [ H
i Dullier Tests for Selecied Vanables
2 User Sebaciad Options
3 From File |Shest]_a wat
i Full Precsson |ON
5 Test bor Suspecied Culiiers with Dixon test |1
5 Test for Suspected Dulliers foe Rosner test |1
7
B p— m—
g Fingne's Outler Test for Mackel
10
11
12 Mean| 10.37
1 Standard Deviation| 3,652
14 Number of datal110
15 Humibser of suspecied outliers|1
16
17 _I Polamial Obs. Teal] DﬂEﬁ Critical
18 ¥ Mian sl outlier|  Number value| value [5%)| valne [17%)
18 1 10,37 3636 185 1 2512 3.408 778
0

21

For 3% Significance Level, there is no Pobential Dutlier

22
23 |Fer 1% Significance Level, there i no Pobential Outier

24




General Background Statistics for Full Data Sets

User Selected Ciptians:
From File ‘WorkSheet wst
Ful Precsion OFF
Confidence Coeficent  96%
GCovenge  90%
Different or Future K Valoes 1
Mumber of Bootstrap Operations 2000

General Statistics

Total Kumber of Obsermsons 110
Tokerance Facior 1.512

Raw Statistics
Mmnimum 0164
Maxmum 1.11
Second Largest 1.07
First Chartie 0.616

Wumbeer of Distinct Ohservations 105
Mumber of Missing Vakees 1

Log-Transformed Stasstics
Minimum -1.808
Mmamum 0.104
Second Langes 0.067F
First Cuartile -0.662

Median 0LEE3 Madin 0173
Third Quartie 0808 Thied Cruartile -0.214
Biean 0851 Mean 0456
50 0211 S0 0588
Coefficient of Yanaton 0,325
Skeemess 028
Background Statisscs

Mormal Distribution Test
Lilirfors Test Stadstc 00801
Liliefors Critical Value 0.0845
Dwita appear Mormal a1 5% Significance Level

" (T i Pl it

95% UTL with 80% Coverage 0871
95% LIPL (1) 1.004

BV Percentile () 0522

U5% Percentile (z) 0,553

%% Percentile {z) 1143

Gamma Distribution Test
kstar 1423
Theta Star 0LOETT
MLE of Me=an (651
MLE of Stndarnd Deviation (.25
i star 1833

AD Test Stasstic 1.958
5% A-D Crtical Value 0753
K-5 Test Statstic 0.119
5% K5 Crtical Value (L0853
[eotn mot Gamma Distributed at 5% Significance Leved

& P [T

90% Percentde 0.57
5% Percentie 1.087
99% Percantie 1.251

5% W Approoc Gamma UPL 1,041
5% MW Approoe Gamma UPL 1,108
5% WH Approx. Gamma UTL with  80% Coverage 1.04
GE% HW Approx. Gammna UTL with  80% Coverage 1.054

Lognosmal Distribution Tesa
Liliefors Test Statistic 0.134
Lilbefors Crical Value 0.0845
Data not Lognormasl ot 5% Sigrificance Level

i L P
96% UTL with 90% Covesage 1.111

9% UEL H 1.182

0% Percentle (z) 1.014

5% Percentie [z) 1.171

9% Percentie (z) 1,536

Dwatn Diisaribution Test
Data appear Nomal at 5% Significance Lovel

Honparametric Statistics:
50'% Percentls 0.901
55% Percentile 0.945
4% Percentle 1.068

5% UTL with 90% Coverage 0,827
95% Percensie Bootstrap UTL wii 0% Covesage 0,937
95% BCA Bootstrap UITL wih 0% Covesage 0.937

65% UPL 0982

85% Chesyshey UPL 1.577

Lipper Threshoid Limit Based upon I0R 12485



User Selected Oiptions

From Filke

Full Precsion

Confidence Coeficent
Caverngs

Different or Future K Valees
Humber of Bootstmp Operations

Thallium

General Background Statisties for Full Data Sets

‘WorkSheetwst
OFF

95%

a9

1

2000

General S1mistics

Total Number of Obsermsons 110

Tolerance Facor 1.812

Faw Statistics

Mmimum 013

Maximum (0L556

Second Largest 0LESS

Firsi Quartie 0L.005

Median (L2378

Third Quartie 0526

Mtean 0.429

S0 08
Coefficent of Varation 0382
Skeaness 0LATY

Background Statissics

Mormal Distribution Test

Ciata not Normal at 6% Significance Level

Assuming Mosmal Distribution

Liliefors Test Ststc 0152
Lilliedors Critical Walue (L0845
Data not

SE% UTLwith 90°% Coverage O.BTE

5% LPL (4 0701
Q0% Porcentile {z) 0558
95% Percentike {z) 0,695
%% Percentile {z) 0803

Gamma Distibution Test

kstar T.XR2
Theta Star (L0593
MLE of Miean 0.423

MLE of Standarnd Deviabion 0,159

m star 15491

AD Test Shtstic 1.29
&% A0 Critical Value 0.753

K-5 Test Stasstic 0111
§% B(-5 Critical Value 0.0889

[vatn mot Gammia Distributed at 5% Significance Level

Assuming Gamma Diswibusion

5% W Approe. Gamma UPL 0,721

90% Peroentie 0841
5% Percentie .72
99% Pescentie (LBE3

5% HW Approe. Gamma UFL 0,726
5% WH Approx. Gamma UTL with  80% Coverage (LBET
G6% HW Appeox. Gamma UTL with  90% Coverage (LES

HNumbesr of Distinct Ohservations 99
Mumber of Missing Valses 1

Log-Transformed Stasstics
Mirimum -Z200%
Mmamum <0045
Second Langest 0179
First Quartile -1.187
Median 0574
Thied Cuartile 0645
Mean 0516
S0 0a72

Lognosmal Distribution Tes:
Liliefors Test Statistic 0.0872
Lilbefors Critcal Value 0.0845
Lognommal ot 5% Significance Lovel

Assuming Lognamal Distribation

95% UTL witn 90% Covesage 0.702
S5% UBL i) 0,744

0% Percentie (2) 0 645

45% Percentie (2) 0.738

&% Percentie (2) 0,951

Diptn Diisaribution Test

Data do not follow a Discemable Distrbation (0.06)

Monparametric Statistics.
50'% Pemoentile 0675
G5% Pementile 0.728
G4% Percentle 0832

95% UTL with 90% Covernge 0.71

5% Percentle Bootstap UTL wih 90% Coverage: 0.71
5% BCA Bootstrap UTL wih  S0% Cowernge: 0.71

56% UPL 0.743
55% Chetyshev UPL 1.1485

Uppar Threshiold Limit Bassd upon IOR 0887




Outlier Tests for Selected Variables

User Selected Options
From File WorkShestwst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1
Test for Suspected Outliers with Riosner tiest 10

Rosner's Outlier Test for Mercury (first 10)

Mean 0.0572
Sw@andard Deviation 0.0456
Mumber of data 110
Number of suspected outliers 10

Potential Obs.

# Mean sd outlier  Mumber
00572 00434 0.27 1

2 00552 00434 0244 2
3 00535 0.0417 0214 3
4 0.052 0.0383 0.195 4
5 0.0506 0.0365 0.189 5
] 00453 0.034 0184 B
7 0048 0.0315 0184 7
3 0.0467 0.0286 0173 B
3 004354 0.0238 0.139 ]
10 00443 0.0233 0.147 10

For 3% significance level, there are 10 Potential Outliers
Therefore, Potential Statistical Outliers are
0.27,0.244, 0.214,0.193, 0,189, 0,184, 0,184, 0,173, 0159, 0.147

Faor 1% Significance Level. there are 10 Potential Outliers
Therefore, Potential Statistical Outliers are
0.27,0.244, 0.214, 0,193, 0,189, 0,184, 0,184, 0173, 0159, 0.147

Test
value
4311

418
3848
3677
3.753
3.558
4313
4417
4359
4407

Critical

Critical

value (3%) walue (1%)

3408
3406
3406
3338
3338
3394
319
3.387
3.384

333

3778
3778
3778
3768
3768
3764
3761
3737
37

373




Outlier Tests for Selected Vanables

User Selected Options

From File WorkSheetwst

Full Precision QOFF
Test for Suspected Qutliers with Dicon test 1
Test for Suspected Outliers with Rosnertiest 10

Rosner's Outlier Test for Mercury (second 10)

Mean 0.0433
Standard Deviation 0.021
Number of data 100
Mumber of suspected outliers 10

Potential Obbs.

# Mean sd outlier Mumber
1 00433 0.0209 0134 1
2 00424 0.013 0114 2
3 00416 0.Te 0.102 3
4 0041 0.0166 0.092 4
3 00405 0.0158 0.0857 ]
B 004 0.2 0.0832 B
7 00395 0.0148 0.0778 7
8 00381 0041 0.0763 B
9 00387 0.]37 0.0737 5
10 00383 00132 0.0719 10

For 5% significance level, there are 3 Potential Outliers
Therefore, Potential Statistical Outiers are
0134, 0.114, 0102

For 1% Significance Level, there are 2 Potential Outliers
Therefore, Potential Statistical Outliers are
0134, 0,114

Test
value
4342
3.772
3.424

3.07
2.5
2538
2613
2827
2557
2534

Critical
value (3%
338
3.33
3.33
337
337
3.365
3.362
3338
3334
3135

Critical
value (1%])
373
373
373
374
374
3736
3732
3728
3724
ir2




Outlier Tests for Selected Vanables

User Selected Options

From File WarkSheetwst

Full Precision OFF
Test for Suspected Outliers with Dixon test 1
Test for Suspected Outliers with Rosner test 10

Rosner's Qutlier Test for Selenium

Mean 0.631
Standard Deviation 0.211
Mumber of data 110
Number of suspected outliers 10

Potential Obs.
# Mean sd outlier  Mumber
0631 0211 0164 110
2 0656 0.207 0193 108
3 066 0.203 0.199 108
4 0664 0.1%8 0.2 107
5 0668 0.185 0213 106
1] 0673 0131 1.1 1
7 0668 0.187 023 105
] 0673 0.183 0233 104
3 0677 0179 1.07
10 0673 0176 1.06

For 3% Significance Level. there is no Potential Outlier

For 1% Significance Level. there is no Petential Outlier

Test
valus
2314
2208
2268
2325
2335
2232
2237
2234
2196
2205

Critical
value (3]
3408
3406
3406
3398
3398
3394
3
3387
3384
333

Critical
value (1%
3778
3778
3778
3768
3768
3764
3.761
3737
3734
373




User Selected Options
From File
Full Precision
Test for Suspected Outliers with Dixon test

Test for Suspected Outliers with Rosner tiest 10
Rosner's Outlier Test for Thallium
Mean 0.423
Standard Deviation 0.164
Number of data 110
Number of suspected outliers 10

Potential Obs.
# Mean sd outlier MNumber
0429 0163 0,936 39
2 0424 013 0,836 4
3 042 0132 0,806 40
4 0416 0.148 0732 104
3 0413 0145 0,743 32
] 041 0142 0,743 33
7 0407 0138 oM N
3 0404 0138 oM 35
3 04m 0133 oM 36
10 0388 0131 0699 51

Cutlier Tests for Selected Variables

WaorkSheet wst

OFF

1

For 3% Significance Level, there is no Potential Outlier

For 1% Significance Level, there is no Potential Outlier

Test
value
3.236
2637
2342

227
2276
2348
2185
2245
223
2308

Critical

Critical

value (3%) walue (1%)

3.403
3.406
3.406
3393
3393
3394
339
3387
3384

333

3778
3778
3778
3768
3768
3764
3761
3737
31734

375




