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ACRONYMS
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SIFU Site Investigation Field Unit
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TBA Targeted Brownfields Assessment
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USDA United States Department of Agriculture

USEPA United States Environmental Protection Agency
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VAP Voluntary Action Program

VAP UL Voluntary Action Program Upper Limit

WCR West Creek Reservation, Cleveland Metropark (Parma)
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EXECUTIVE SUMMARY

Ohio EPA Division of Environmental Response and Revitalization (DERR) sampled and
analyzed surface soils at 10 Cleveland-area properties for background concentrations of
Resource Conservation and Recovery Act (RCRA) metals (As, Ba, Cd, Cr, Pb, Hg, Se and Ag).
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)(1)(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-foot 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. Additional metal data collected from a targeted brownfield assessment titled
“Background Soil Determination for Three Locations in Cuyahoga County, Ohio” were included
with the larger data set collected during this study. With the inclusion of these three additional
locations, a total of 13 locations (and 151 total data points) were used in the statistical
determination of Cuyahoga County background values. Data collected from all 13 property
locations were incorporated into a single data set.

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 Cuyahoga County are provided in tablular format as part of this report. Seven of the eight
original RCRA metals are presented, however silver was removed from statistical analyses due
to the high number of nondetects. Therefore, silver was determined not to be a significant
contributor to elevated background concentrations across the Cuyahoga County region.
Representative background soil concentrations of metals calculated for Cuyahoga County are as
follows:

Arsenic 24.0 mg/kg
Barium 98.9 mg/kg
Cadmium 0.834 mg/kg
Chromium 21.1 mg/kg
Lead 51.7 mg/kg
Mercury 0.097 mg/kg
Selenium 0.943 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 challenging to characterize. 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 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 Cuyahoga County and Cleveland-area
brownfield properties being assessed and remediated under the Ohio VAP. For the
purposes of this investigation, “Cuyahoga County — Cleveland area urban soils” means
surficial soils within the City of Cleveland or adjacent municipalities, including suburban
areas and metro parks within urban or suburban areas.
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2.0

SCOPE

Under the direction of Ohio EPA — VAP Central Office, the Ohio EPA Site Investigation
Field Unit (SIFU) sampled and analyzed surface soils at 10 Cleveland-area properties for
background concentrations of Resource Conservation and Recovery Act (RCRA) metals
(As, Ba, Cd, Cr, Pb, Hg, Se and Ag). 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)].

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

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

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

1.

Soil samples from Cleveland-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) 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 CLEVELAND-AREA SOIL TYPES

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

1. Deep soils on uplands and the higher parts of the lake plains
2. Moderately deep soils on uplands and lake plains

3. Deep soils on beach ridges, outwash terraces and lake plains
4. Deep soils on flood plains and low stream terraces

5. Urban land soils (level and gently sloping areas that are predominantly covered by
buildings, pavement and other structures)

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 Cleveland-area. Three properties underlain by “urban land soil”
(Table 1B) 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 and private properties (e.g.,
cemeteries or church properties) 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. Native fill
was encountered and sampled at two locations (St. Nicholas Church and St. Gregory
Church).
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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 Cuyahoga County, Ohio was conducted. During site reconnaissance,
field staff evaluated sampling location restrictions based on OAC 3745-300-07(H)(1)(b),
which include:

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

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

(iii)  Areas within three feet of a roadway

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

(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

(viit) 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 (As, Cr, Cu, Pb, Mn, Mo, Ni, Sr and Zn) 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 with
the exception of lead (> 50 and < 230 mg/kg) at two urban properties (St. Nicholas Church
and St. Gregory Church) and four parks (Brookside Reservation, Garfield Park
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Reservation, Rockefeller Park, and West Creek Reservation). The elevated lead
concentrations were generally detected in the upper 0.5 to 1.0 ft. of soil.

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.
At each locality, Ohio EPA collected 10 surficial soil samples between the ground surface
and depth of two feet using a hand auger. At a few locations auger refusal was encountered
on shallow bedrock or 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). Cleveland Metroparks required Ohio EPA to collect the
geotechnical and 10 analytical samples within an area approximately 30 feet in diameter to
minimize disturbance to native plant species. The Ohio EPA SIFU sampling team used this
approach at all sampling localities for a consistent investigative approach across all
properties sampled.

The first of the 10 samples at each locality (e.g., BSR-1, GPR-1, HSP-1, etc.) was collected
adjacent to the preliminary soil boring location, and included analytical sample for RCRA
metals 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 was homogenized in a stainless steel mixing pan and split into three
subsamples. One subsample was preserved on ice at 4° C and submitted to Ohio EPA’s
contract laboratory for RCRA metals analysis and the other two subsamples were retained
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for future reference if required. Two ounces of soil were collected for each RCRA metal
sample and four ounces of soil were collected for each of the retained samples.
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.

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 (TestAmerica Laboratories, Inc.) analyzed 100 soil
samples (10 per site) for RCRA metals (As, Ba, Cd, Cr, Pb, Hg, Se and Ag) using
Inductively Coupled Plasma (ICP) and/or Graphite Furnace Atomic Absorption
Spectrophotometry (GFAAS) via U.S. EPA Method 6010 and Method 7471. Geotechnics,
subcontracted by Test America, 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
TestAmerica Laboratories are considered certified under the Ohio EPA VAP certified
laboratory program.

6.0 Sampling Locations

6.1 Property Descriptions and Locations

Details for the 10 locations sampled for this investigation are included in Tables 1A and
1B. Information contained in Table 1A provides property information such as site
location (latitude/longitude), generalized setting (e.g., urban or suburban), 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
represent the generalized property location. As noted in Section 5.0, samples were
collected within a 15-foot radius of the original preliminary sample boring. Table 1B
provides information relative to the soil survey for Cuyahoga 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 Cuyahoga County were sampled.
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6.2 Supplemental Locations

OEPA and US EPA Region 5 performed a targeted brownfield assessment project in July
2011 titled “Background Soil Determination for Three Locations in Cuyahoga County,
Ohio.” The assessment set out to address soil background concentrations of various
metals and polynuclear aromatic hydrocarbons (PAHSs) in three locations selected in
Cuyahoga County. The study selected locations that were anticipated to be reliable and
reasonably representative of background soil levels for metals and PAHs. OEPA and US
EPA Region 5 relied on another study (Dike 14 CDF background study) to provide aerial
photographs, historical maps, deed records, and associated site visits at each of the
background sample sites. The following three Cuyahoga County Background Study Sites
were identified for this background soil study:

. Cleveland Heights — Forest Hills Park (CHFH),
. Brecksville — Cleveland Metro Parks (BCMP), and
. Bratenahl — Mather Estate — Western Land Conservancy (BHME).

Details on these locations are included in Tables 1A and 1B.

6.3 Summary Results Combination

As with the 10 locations selected for this current study, the three background sampling
locations, CHFH, BCMP, and BHME, were also selected in accordance with VAP siting
criteria; such that each were areas that had not been directly impacted by development,
filling, covering, roadways, or other alterations. There was no reason to suspect that
hazardous substances or petroleum were regularly treated, stored, or disposed at these
sampling locations, which would have biased the sampling results.

Sample collection protocol was nearly identical to that used in this study whereby
shallow soil samples (e.g., 0-2 feet and 2-4 feet bgs) were selected and analyzed. One
significant difference was that the targeted brownfield assessment study used a
Geoprobe® for soil collection, while soil samples in this study were manually collected
via hand auger. Remaining field logging, sample preservation, and decontamination
procedures were identical. Data analyzed by the laboratory were certified under the VAP
certified laboratory program.

Metal data (0-2 foot depth interval only) collected from the targeted brownfield
assessment were included into the larger data set collected during this study. With the
inclusion of these three additional locations, a total of 13 locations (and 151 total data
points) were used in the statistical determination of Cuyahoga County background values.
With the inclusion of the additional data, a more statistically robust data set has been
generated.
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7.0

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 13 property locations (10 from the current study and three from the supplemental
study) 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 10 property
locations. Only the 0-2 ft bgs interval data from the supplemental study “Background
Soil Determination for Three Locations in Cuyahoga County, Ohio” were included into
the larger data set. Samples collected from the 2-4 ft bgs interval as part of that study
were excluded from incorporation into the larger data set.

7.1 Outlier test

The data set was evaluated for the presence of outliers in accordance with the VAP Rule
OAC 3745-300-07(H)(1)(d)(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.

By example, Table 3 shows that cadmium results had approximately 32.8% 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
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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 (np):

Xp = Xl + Xg + 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 (S,) 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 (hnumber of background soil samples minus one):

Sp = [ (Xo= Xp)® + (Xg = 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 VVariation

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:§9
Xbp
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.

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

Evaluation of Background Metal Soil Concentrations in Cuyahoga County — Cleveland Area
Summary Report for Ohio EPA’s Voluntary Action Program Page 10



8.0

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.

CLEVELAND-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 Cuyahoga County are provided
in Table 3. Seven of the eight original RCRA metals are presented. Silver was removed
from statistical analyses due to the high number of nondetects. Therefore, silver has been
determined not to be a significant contributor to elevated background concentrations
across the Cuyahoga County region.

The ProUCL output data sheets are provided in Appendix D. Analytical results for each
metal are provided in Tables 4 through 10. 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.

Evaluation of Background Metal Soil Concentrations in Cuyahoga County — Cleveland Area
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8.1 Arsenic

Concentrations of arsenic ranged from 4.6 to 33.1 mg/kg with no nondetects. There were
150 valid data points, with only one outlier removed. The data set mean was calculated
to be 14.06 mg/kg, with a standard deviation of 4.5 mg/kg. The VAP UL was determined
to be 23.1 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 22.3 mg/kg. The 95% UPL based on the best fit of the
data distribution was calculated to be 24.0 mg/kg. This value is determined to be the
representative soil background concentration.

8.2 Barium

Concentrations of barium ranged from 16.4 to 317.0 mg/kg with no nondetects. There
were 143 valid data points, with eight outliers removed. Five of the outliers came from
the WCR (West Creek Reservation — Cleveland Metropark) location. The data set mean
was calculated to be 51.86 mg/kg, with a standard deviation of 19.8 mg/kg. The VAP UL
was determined to be 91.5 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 89.3 mg/kg. The 95% UPL based on the
best fit of the data distribution was calculated to be 98.9 mg/kg. This value is determined
to be the representative soil background concentration.

8.3 Cadmium

Detected concentrations of cadmium ranged from 0.223 to 1.36 mg/kg. There were 128
valid data points, with one outlier removed. Additionally, data from the BCMP and
BHME sites were removed from the data set due to elevated reporting limits. There were
42 nondetects, or 32.8%, in 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 0.452 mg/kg, with a standard deviation of 0.191 mg/kg. The
VAP UL was determined to be 0.834 mg/kg. The data were calculated to be normally
distributed. The 95% UTL with 90% coverage was determined to be 0.737 mg/kg. The
95% UPL based on the best fit of the data distribution was calculated to be 0.770 mg/kg.
The VAP UL is determined to be the representative soil background concentration.

8.4 Chromium

Detected concentrations of chromium ranged from 6.1 to 26.8 mg/kg. There were 151
valid data points, with no outliers removed. There were no nondetects in the entire data
set. The data set mean was calculated to be 14.76 mg/kg, with a standard deviation of
3.151 mg/kg. The VAP UL was determined to be 21.1 mg/kg. The data were calculated
to be normally distributed. The 95% UTL with 90% coverage was determined to be 19.4
mg/kg. The 95% UPL based on the best fit of the data distribution was calculated to be
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20.0 mg/kg. The VAP UL is determined to be the representative soil background
concentration.

8.5 Lead

Concentrations of lead ranged from 8.2 to 203.0 mg/kg with no nondetects. There were
132 valid data points, with 19 outliers removed. Nine of the outliers came from the STG
(St. Gregory Church) location and another eight of the outliers came from the STN (St.
Nicholas Church) location. The data set mean was calculated to be 23.81 mg/kg, with a
standard deviation of 13.5 mg/kg. The VAP UL was determined to be 50.8 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 49.7 mg/kg. The 95% UPL based on the best fit of the data distribution
was calculated to be 51.7 mg/kg. This value is determined to be the representative soil
background concentration.

8.6 Mercury

Detected concentrations of mercury ranged from 0.01 to 2.77 mg/kg. There were 115
valid data points, with 14 outliers removed. Eight of the outliers came from the STN (St.
Nicholas Church) location and another four of the outliers came from the RFP
(Rockefeller Park) location. Additionally, data from the BCMP and BHME sites were
removed from the data set due to elevated reporting limits. There were two nondetects,
or 1.7%, in the final data set. The data set mean was calculated to be 0.0483 mg/kg, with
a standard deviation of 0.029 mg/kg. The VAP UL was determined to be 0.106 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 0.092 mg/kg. The 95% UPL based on the best fit of the data
distribution was calculated to be 0.097 mg/kg. This value is determined to be the
representative soil background concentration.

8.7 Selenium

Detected concentrations of selenium ranged from 0.41 to 1.13 mg/kg. There were 100
valid data points, with no outliers removed. As noted in Table 3, data from the BCMP,
BHME, and CHFH sites were removed from the data set due to elevated reporting limits.
There were 32 nondetects, or 32.0%, in the final data set. The data set mean was
calculated to be 0.647 mg/kg, with a standard deviation of 0.177 mg/kg. The VAP UL
was determined to be 1.00 mg/kg. The data were calculated to be normally distributed.
The 95% UTL with 90% coverage was determined to be 0.917 mg/kg. The 95% UPL
based on the best fit of the data distribution was calculated to be 0.943 mg/kg. This value
is determined to be the representative soil background concentration.

Evaluation of Background Metal Soil Concentrations in Cuyahoga County — Cleveland Area
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9.0

APPLICATION OF THIS REPORT AND SUMMARY OF
BACKGROUND DETERMINATION

Background results generated in this report are specific to Cuyahoga 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 Cuyahoga 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
Cuyahoga County — Cleveland Area:

Arsenic 24.0 mg/kg
Barium 98.9 mg/kg
Cadmium 0.834 mg/kg
Chromium 21.1 mg/kg
Lead 51.7 mg/kg
Mercury 0.097 mg/kg
Selenium 0.943 mg/kg
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Table 4
Property Abbreviation Key

Abbreviation

Property & General Location

BSR Brookside Reservation, Cleveland Metropark (Cleveland)
ECR Euclid Creek Reservation, Cleveland Metropark (Euclid)
GPR Garfield Park Reservation, Cleveland Metropark (Garfield Heights)
HSP Holy Spirit Cemetery (Parma)
RFP Rockefeller Park (Cleveland)
RRN Rocky River Reservation North (Lakewood)
RRS Rocky River Reservation South (Lakewood)
STG St. Gregory Parish (Lakewood)
STN St. Nicholas Parish (Cleveland)
WCR West Creek Reservation, Cleveland Metropark (Parma)
BHME Bratenahl Mather Estate
CHFH Cleveland Heights Forest Hills Park
BCMP Brecksville Cleveland Metroparks
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APPENDIX A

BORING LOGS (PRELIMINARY SOIL BORINGS)




Ohio Environmental Protection Agency

4675 Homear-Ohio Lana
Groveport, OH 43215

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

Spirit Cemetery (Weast) DERR-SIFU
5500 West 54th Street Soll Boring Log
Pama, OH
Cuyahoga County, MA PSB-1
Project Mo Type: NA/Urban Soll Backgrourd Paga 1 of 1

LAT/LOMG andior LOCATION DESCRIPTION: Lat 41.412308° / Long 81.731794°, wesl side of property in unused area of cemabery

GROUND ELEVATION: 840.0ft

TOC ELEVATION: MA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: G272

COMPLETION DATE:

BZTN2

DRILLER: Jeff Martin, Wandy Vorwerk

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jaff Martin, Wandy Vorwerk

CHIOEPA BACKGROUND SOIL LOG -OMO0 BPA GEOFRONE LOG GOT- Sr2 1227 - CP RO GRAM FILES \GHNTPROUEC TROUYAHOG COUNTY SOLSHOLY SRIT CEMETERY Wi ST.GRY

GROUND WATER LEVELS
DIAMETER {in): 3 | TOTALDEPTH ity 4 | REFUSAL jit): NA Date | Time |Depth(R) Hotes
NOTES: Sampling performsd on & wanm (T 70-80F), clear day.  Soil samples OBRTME | D00 ot anoouniened
wana dry 1o shghtly moist
= CORING SAMPLING o
55 Sarple = 5 ﬂmhlllln g MATERIAL DESCRIPTION
| Purpose/iD | {ppeiv]
i aa- /; r USDA Silty Clay (USCS Lean Clay): pale brown [10YR
] ha 05 Field MAa [ LY 6r3), bow 1o mecium plasticity, no dlatancy, race shale
Y o
] Crasssfication & /’;, @ | fragments, appears lo be nalive soll fl
1 %% | Scrmening [
I 4
1 (elected 1 HF
1 Ha 1‘i|:|5_ “ﬂﬁm ::’: r—brown {10YR 53)
E . remsa
8 15- :i':" 3 ha— rediur plasBcity (increass in clay conent)
4 HA 20 ;"’f: P
2] 20 ﬂiﬂ USDA, Silty Clay Loam (USCS Lean Clay): brown (10YR
1M 25 (W' 55| ®| #8). medium pissticiy, no distancy, race shaie
- fragments, o be soil il appeans o ba Bwe lop (A
71 ks 25- LAty g [ hosizon) of the buried Ellsworth sol
- 30 2] 37 | ek yelowish brown (10vR M) _________
{ ks 30- Lo USDA Silty Clay (USCS Lean Clay): dark yellowish
J 35 /,.:.u | brown(10YR 4ia), medium plasticity, no dilstancy, race
i LM o shale fragments, trace bo lille sand
1 ha 35- /’f,
4.0 A &

REMARKS:
1. FP-XRF screening sampling HSPS 00-2.01
2. FP-XRF screening sampling HSPS 20-4.00

SURVEY BENCHMARK & DATUM: Googls Earth




CHIO EPA BACKGROUMD SOIL LOG -OHO BP GEOPRONE LOG GOT - 12 12340 - C:P RO GRAM FILES \GHNTEROEC TRCUYAHOGE COUMTY SOLSST GREGORY Pa k. R

Ohio Environmental Protection Agency |5t Gregory Church DERR-SIFU
2035 Quail Avenue Soll Boring Log
4675 Homer-Ohio Lane Lakewood, OH
Grovaport, OH 43215 Cuyahoga County, MA PSB-2
Telephone: (G14) 836-8820, Fax: (614) 836-B795 o TPT T ——— = Page 1 of 1
LATILONG andior LOCATION DESCRIPTION: Lal 41.475825° [ Long 81.776700°, yard area bebwean church and reciony
GROUND ELEVATION: 73301 TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: 627112 COMPLETION DATE: &/27/12 DRILLER: Jeff Martin, Wendy Vorwenk
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jof Martin, Wardy Vorwark
GROUND WATER LEVELS
DIAMETER (in): 3 | TOTAL DEPTH (): 4 | REFUSAL {ft): NA Date | Time |Depth (i) Motes
NOTES: Sampling performmad on & warm (T TO-80F), clear day. Soil samples OBETMZ | 0000 ot enoouninred
ware dry Lo skghtly moist
I CORING SAMPLING w
= p— — 5 ml_g"“ § MATERIAL DESCRIPTION
| PurpossliD | (i)
i o e | e e,
! , g \
] % | Cussifcation & 051 ™ | when wetisd, Imce red brck fagnerts - -
71 Ha uﬁ]— FP-HH;g ™ ~~light yellcwesh brown (2.5Y B/4), brick ragments not
1 ' selected 1 o - Dlseved
™ 10- 33:713‘33- . ) © [ wace shals fragments
- 15 remarks) L I
. 15- . ha— yellowesh brown [ 10YR 54)
5] i 2n A% ]
_ ag- A USDA Silty Clay (USCS Lean Clay): yellowish brown
1hA BT A 2 | [(10YR 54}, low to medium plasticity, no dilstancy, trace
4 o halefragments 'S
1 Ha 23-%— ,.: "Qvumn{ium 573}, black manganess mdoe minarakzation
— ) A along
y 30- A
ik 35 :: 8
4 g
35- ]
- A 4.0 2 ;’! &

REMARKS:
1. FP-XRF screening sample SGPS 00-2.00
2. FP-XRF screening sample SGPS 35400

SURVEY BENCHMARK & DATUM: Google Earth




CHIOEPA BACKGROUND SOIL LOG -OMO BPA GEOFRONE LOG GOT- Svii2 1284 - CP RO GRAM FILES \GHTEROUEC TROUYAHOGS COUNTY SOLSST MICHOLAS PA RGP

Ohio Environmental Protection Agency |St Nicholas Church DERR-SIFU
3441 Superior Avenue Soll Boring Log

4675 Homer-Ohio Lane Clevaland, OH

Groveport, OH 43215 Cuyahoga County, NA PSB-3

Telephona: (614) 836-8820, Fax: (614) 836-B795 o TS = Page 1 of 1

LAT/LONG andior LOCATION DESCRIFTION: Lal 41.512436° / Long 81.666333°, garden area al wesl side [front) of reclory

GROUND ELEVATION: 64701t TOC ELEVATION: MNA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: G272

COMPLETION DATE: G272

DRILLER: Jeff Martin, Wandy Vorwerk

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jaff Martin, Wandy Vorwerk
GROUND WATER LEVELS

DIAMETER (in}: 3 | TOTALDEPTH ity 4 | REFUSAL jit): NA Date | Time |Depth(f) Hotes
NOTES: Sampling performad on & wanm (T T0-80F), clear day.  Soil samples 0BETMZ | 0000 it enoouniened
wana dry 1o shghtly moist
= CORING SAMPLING ﬁ
= pr— MATERIAL DESCRIFTION
E (o) =
| PurpossiD |
4 na- USDA Sandy Clay Loam [LISCS Silt to Lean Clay): dark
] ha 05 Field HA grayish beown (10YR 4/2), nonplastic b low plastcty,
Classification & i slight dilatancy, red brick fragmenls, appears io be native
1 Ha 05- FP-XRF 1 = soll fil
s 1 1.0 ?aamng . "
] 10- EB,,.“p“E': = ol o | T USDA Sandy Loam (USCS Siit): very dark gravish brown |
4 A 1.5 mm::,m = (10WR 32), nonplastic, slight bo rapid diatancy, appasrns bo
] |- be native soil fl —
1 HA 15- 3 fw, USDA Sandy Loam (USCS Silt): very dark brown (10YR
5] 20 | 2/2), nonplastic, slight to rapid dilatancy, tracs to Itk day, |
] 20- o [ v possibly Bwe fop (A horizon] of the burisd Elnora soll i
1™ 2 : T\ Dwen 1 5anazan Y Crnalieg sncountered
1 ha 25- = [* USOA Loamy Sand (USCS Si: dark brown (10YR 3],
1 30 F | | nonplestic, shght 1o rapid dilstancy, race 1o il gravel
37 30 _ oy | {quartz pebies) and shale fragments
ki a5 H '\umn{mmm;.mgminmmLmnmm
] ’ ghale fragments
im™m Elﬁj— IE: "\Hyumnmnumau;

yellowish brown (10YF SE)

REMARKS:
1. FP-XRF screening sample SNPS 0.0-1.5ft
2. FP-XRF screening sample SNPS 1.5-3.0ft

SURVEY BENCHMARK & DATUM: Googls Earth




CHIOEPA BACKGROUND SOIL LOG -OMO BPs GEOPROIE LOG GOT - Y12 1238 - CP RO GRAM FILES \GHTEROUEC TRCOUYAHOGS COUNTY SOLSAOCKY FIVER FE SRV TON SOUTHGE )

Ohio Environmental Protection Agency |Rocky River Reservation (South) DERR-SIFU

Cleveland Matropark Soll Bori
4675 Homear-Ohio Lana Lakewood, OH moLo
Groveport, OH 43215 Cuyahoga County, NA PSB-4

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

Project Mo Type: NA/Urban Soll Backgrourd Paga 1 of 1

LAT/LONG andior LOCATION DESCRIPTION: Lal 41468197 / Long 81.832142°, appros. 1,000 i south of 130 bridge on sleep hillside

GROUND ELEVATION: 63201t TOC ELEVATION: MNA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: T/1M2 COMPLETION DATE: 7/aM2

DRILLER: Jeff Martin, Wandy Vorwerk

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jaff Martin, Wandy Vorwerk

GROUND WATER LEVELS

DIAMETER (in): 3 | TOTAL DEPTH () 4 | REFUSAL {ft): 3

Date | Time |Depth (f) Hotes

NOTES: Sampling performad on & warm (T 75-85F), overcast day. Sol
samples ware dry o slightly moist. Heawy aflernoon rain afler sampling.

OToAMz | 0000 ot anooumisned

=z CORING SAMPLING 5

EE

MATERIAL DESCRIFTION

il

==
I R B BT

k3
e ™
b T T T,
e Y Y
b e e " " I

@ | USCS

USDA Silt Loam (USCS Lean Clay): grayish brown
{10¥R 52}, low bo madiurm plasticity, no dilstancy, few o
little shaks fragreants —
USDA, Silty Clary Loam (USCS Lean Clay): pale yellowish
brown {10YR GA4), low 1o medium plasticity, no distancy,
feww 1o liltle shate

M—trace Io few shale fragments

'' USDA Siity Clay (USCS Lean Clay): yellowish brown |
(10YR 54}, medium plasticity, no diatancy

h— i 1y little shade fragrments

tm— hand auger refusal on shale bedrock at 3.0 ft

REMARKS:
1. FP-XRF screening sampling RR1PS 0.0-1.5ft
2. FP-XRF screening sampling RR1PS 1.53.0 ft

SURVEY BENCHMARK & DATUM: Googls Earth




OHIOE P& BACKOROUND S0IL L0 - OHID BP & GECPRCEEL OG0T - 4742 123 - C:\PROIRAM FILES N TV ROJEC TEWLYAH OO OOLINTY SOILEFOI Y FIVER FE SERVATICN MNORTH 0F

Ohio Environmental Protection Agency | Rocky River Reservation (North) DERR-SIFU
Claveland Matropark Soll Boring Log
4675 Homer-COhio Lane Lakewood, OH
Groveport, OH 43215 Cuyahoga County, NA
Telaphone: (614) B36-8820, Fax: (614) B36-8795 |—— PSB-5
Projed Mo /Type: NA/Liran Soll Background Page 1 of 1
LAT/LONG andior LOCATION DESCRIPTION: Lal 41 470794° / Long 51824531, appeo. 250 1t south of 180 bridgs on Moodplsn (axbow dapression )
GROUND ELEVATION: 5300 1t TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFL
START DATE: 7/312 COMPLETION DATE: T/3/12 DRILLER: Jalf Martin, Wandy Varserk
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jaif Martin, Wandy Voswer
GROUND WATER LEVELS
DIAMETER (inf 3 [ToTaLDEPTH N 4 | REFUsAL (R NA Date | Time |Depth(N) Nates
MNOTES: Sampling performad on a warm (T 75-85F), overcas! day. Sail OTAAN2 | Okho not ancountered
samplas wane moEl io very moisl. Heavy aftermoon rain afer sampling.
SAMPLING
- araPHIC |
Eg Tors 1) g e |2 MATERIAL DESCRIPTION
p |{peenv)
] 00 - UISDA Silty Clay Laam [USCS Laan Clay): brown (10YR
HA 05 Fald MHA 53, medium plasticily, no dilatancy, Irace (o lilBe sand,
] Classificalion & ¥ Irece solid washe (alurEnum bottle caps, broken glass, red
™ 05 FP-XRF Ak clay drainage lile ragments)
n 10 Scnuing } 1
1 10 {ealecled 1 [ d
1Ha 15 | Srenans Paes
i
I Ha Y FA T | [eis shale apments
2 ag. 2 7 ‘‘ (DA Cidy [UBCS Laan Clay): dark grayish brown
HA 25 / (10YR 4/2), medium ko high plastcity, no diatancy, Bile
] / gravel- and sand-sized malerial (shale and ciher fock
HA 25- / Tragrnants)
4 S0 / }
3 / o
| A 35 /
1 35-
] Ha
o 40 &
REMARKS:

1. FP-XRF screaning sampling RR2PS 0.0-20 0
2 FP-XRF streaning sampling RRZPS 2.0-4.0 01

SURVEY BENCHMARK & DATUM: Google Earh




CHIOEPA BACKGROUND SOIL LOG -OMO BPS GEOFROIE LOG GOT- Sviri2 1224 - CP RO GRAM FILES \GHTEROUEC TRCOUYAHOGS COUNTY SOLSHUNTINGTON RES EFATION GB'

Ohio Environmental Protection Agency Fhl"“"#;“ Resarvation SnII::EBﬂ-BITng
4675 Homer-Ohio Lana Bay Village, OH "
Groveport, OH 43215 Cuyahoga County, NA PSB-6
Telephone: (614) B36-8820, Fax: (614) 836-8795 e —— — Page 1 of 1
LAT/LONG anclior LOCATION DESCRIFTION: Lat 41.487211° [ Long 81.935897°, approx. 80 1t NE of the inlersection of Porer Creek Rd & Park Ln
GROUND ELEVATION: G060 TOGC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: TH1M2 COMPLETION DATE: 711042 DRILLER: Jafl Martin, Wandy Vorwerk
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jaff Martin, Wandy Vorwerk
GROUND WATER LEVELS
DUAMETER (in}: 3 [TOTALDEFTHM): 4 | REFUSAL {ft) 3.0 Date | Time |Depth (f) Hotes
NOTES: Sampling performsd on & wanm (T 70-80F), clear day.  Soil samples OTAWIE [ 0000 ot anoounisned
wana dry 1o shghtly moist
= CORING SAMPLING w
Eg 2 MATERIAL DESCRIFTION
1
| USDA, Silty Clary Loam (USCS Lean Clay): brown (10YR
4 g 53), low o medum plastclty, no datancy
- TEA et e becsam (10YR 613}
1 254 IR d
] ] [ USDA Silty Ciay [USTS Lean Clay): pae brown (10YR |
] g‘,i’; £if3), medium plasticity, race to Bile westhered shale
A ments
] f::f
2 ;::: o te—little to some shale fragments
b L
] 2 [
i 'ﬁ"”" 3

[m—hand auger refusal encourtersd on shale bedrock at 3.0

REMARKS:
1. FP-XRF screening sample HNPS 0001010
2. FP-XRF screening sample HNPS 20-3.00

SURVEY BENCHMARK & DATUM: Googls Earth




Ohio Environmental Protection Agency |West Creek Reservation DERR-SIFU

Cleveland Meatropark Soll Borl
4675 Homer-Ohio Lane Pama, OH ng Log
Groveport, OH 43215 Cuyahoga County, NA PSB-T
Telephona: (614) 836-8820, Fax: (614) 836-B795 o TS ~ Page 1 of 1
LAT/LONG andior LOCATION DESCRIPTION: Lal 41.391414° [ Long 81.688061°, 570 ft W of Broadview & W Ridgewood, 160 1S of W Ridgewood
GROUND ELEVATION: 93201 TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: TH1M2 COMPLETION DATE: 71112 DRILLER: Jaff Martin, Wandy Vorwens
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jafl Martin, Wandy Vorweark
GROUND WATER LEVELS
DIAMETER (in}: 3 | TOTALDEPTH ity 4 | REFUSAL jit): NA Date | Time |Depth(f) Hotes
NOTES: Sampling performmsd on & wanm (T 70-80F), clear day. Soil samples OTAWIE [ 0000 ot anoounisned
wana slighly mois! to molst.
= CORING SANFLING w
EE e D 5 ﬂmhlllln ] MATERIAL DESCRIFTION
>
| Purpose/iD | (pperrv)
i - BA USDA Silt Loam (USCS Laan Clay): very dark grayizh
] HA Ii:'ll.:ls Fieid . HA E, 1 os O brown (10YR 32), low o medium plasticity, no deantancy
71 s 05- FP-XRF 1 HEE d USDA Silty Clay Loam (USCS Lean Clayj: dak grayish
b 1.0 Screening EE g broswn (10YR 472), madium plasticity, no dilantancy
1- {eslacted F— F—esrE—E— o mEE s R ——m = —— i ———
4 10- B gF USDA Silty Clay (USCS Lean Clay): very dark grayish
1WA 15 | Fremans) a:i'f .5l B brown (10VR 32), medhm 1o 1igh piasiciy, no daantancy.
1 Ha 11;%- :a,: M -gray (10YR 6/1) with yellowish brown (10YR 58] motting,
2] : ,:::, high loughness (vary stiff)
4 20-
1hA 25 2 E:::
4 g
1 Ha 23'%' #::f d
> 30 oo
Ly 35 o
i as :"'":
4_' HA 4.-.0 /’ﬂ/ 4

REMARKS:
1. FP-XRF screening sample WCPS 0L0-1.5 ft
2. FP-XRF screening sample WCPS 1.5-3.0 ft

CHIOEPA BACKGROUND SOIL LOG -OMO BPs GEOFROIE LOG GOT - SYiti2 1234 - CP RO GRAM FILES \GHTEROUIEC TRCUYAHOGS COUNTY SOLSWE ST CREEE RESERVA TION 6B

SURVEY BENCHMARK & DATUM: Googls Earth




Ohio Environmental Protection Agency |Rockfeller Park DERR-SIFU

City of Claveland Park Soll Boring Log
4675 Homear-Ohio Lana Cleveland, OH
Groveport, OH 43215 Cuyahoga County, NA PSB-8
Telephone: (614) B36-8820, Fax: (614) 836-8795 e —— — Page 1 of 1
LAT/LONG anclior LOCATION DESCRIPTION: Lat 41.536994° / Long 81.620580°, 80 ft NE of he inter. of EBSth S1 & Martin Luther King Jr_ Or
GROUND ELEVATION: G2E.01 TOGC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: TH1M2 COMPLETION DATE: 711042 DRILLER: Jaff Martin, Wandy Vorwark
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jaff Martin, Wandy Vorwerk
GROUND WATER LEVELS
DUAMETER (in}: 3 [TOTALDEFTHM): 4 | REFUSAL {f): NA Date | Time |Depth (f) Hotes
NOTES: Sampling performsd on & wanm (T 70-80F), clear day.  Soil samples OTAWIE [ 0000 ot anoounisned
wana dry 1o shghtly moist
= CORING SANFLING w
55 Sampie D 5 ﬂmhlllln g MATERIAL DESCRIFTION
| PurposefiD | {pperv]
i - - USDA Sandy Loam (USCS Silt; "clayey silt™):dark grayish
] HA s Fiekd HA f%‘-‘ B | brown (10YR 412), nonplastic to low plasselty, sight 1o
T oS X

] as Classification & 1 _I._¥ 1 _\mpd dilantancy

1 Ha T sm""“ng é; . g [ brown (10YR 43)

T a 10- | snplos sse ; | SDA Sy Clay TUSCS L Tl ysiomish —~ ™
- 15| remarks) 18] | _ orown (TOYTR 474, low to medum plasticl. no dentansy__ |
1 15. 2 o || DA Sity Ciay [USTS Lodn Ciayelioaich brovn
. ET - (10YR 544), low to medium plasticity, no dilantancy

e 2. > N USDA Sandy Clay Loam [USCS Lean Clay to Sit)brown |
1WA 25 (10YR 5/3), low plasticity, no dilantancy
] as be—rionpilastic 10 low plasticity, alight b rapid diatancy
1 Ha ik

an

3 a0 m— g dilstarcy
] WA is
. ss- | || EEE 1ol USDA Sandy Loam (USCS Silj:ight browrish gray |
1 Ha v EI:LRE‘Z}.PMMWHIM. little 1o goene fine

a

REMARKS:

1. FP-XRF screening sample RFPS 0.0-1.0 ft
2. FP-XRF screening sample RFPS 1.0-2.0 ft
3. FP-XRF screening sample RFPS 2.0-3.0 ft

CHIOEPA BACKGROUND SOIL LOG -0 MO BPA GEOFRONE LOG GOT- Sr12 1224 - P RO GRAM FILES \GHNTPROUEC TROUYAHOGE COUNTY SOLSAOCHIFE LLER P ARE GB

SURVEY BENCHMARK & DATUM: Googls Earth




Ohio Environmental Protection Agency |Euclid Creek Reservation DERR-SIFU

Cleveland Metropark Soll Borl
4675 Homear-Ohio Lana Euwclid, OH ngLog
Groveport, OH 43215 Cuyahoga County, NA PSB-0
Telephona: (614) 836-8820, Fax: (614) B36-B795 TP Yr— — Paga 1 of 1
LAT/LONG andior LOCATION DESCRIPTION: Lal 41.552044° / Long B1.531611%, W of Melro Park Dr, 0.8 mi S of Medro Park Dr & Hightand Rd
GROUND ELEVATION: 8580 ft TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: 7/11112 COMPLETION DATE: 71142 DRILLER: Joff Martin, Wandy Vorweis
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jaff Martin, Wandy Vorwerk
GROUND WATER LEVELS
DIAMETER (in): 3 | TOTALDEPTH i) 4 | REFUSAL jit): 2.5 Date | Time |Depth(f) [
NOTES: Sampling performmsd on & wanm (T 8550 F), cloudy day. Saoil OTAWE | Dk0d ot anoouniened
samples ware dry o slighlly moist. Heawy rain afler sampling was complatad.
= CORING w
Ei 5 w 2 MATERIAL DESCRIFTION
£
] ﬁ% d USDA Sandy Clay Loam (USCS Lean Clay): dark grayish
] i os brown {10V 4/2), low plastcity, no dlantancy
E 2 d at— bvrcn 10V 563)
. _l.._ 1
b TR et ylichaksh broswn (10YR S/4), low b medium plasticy
] 15 3
5] A A ]
] oy d USDA Silty Clay (USCS Lean Clay): yellowizh brown
i Y ae (10YR 5}, low to medium plasticity, no dilantancy

re—hand auger refusal on shabe bedrock at 2.5 ft

REMARKS:
1. FP-XRF screening sample EPSP 0.0-2.00

CHIOEPA BACKGROUND SOIL LOG -OMO0 BPA GEOFRONE LOG GOT- S/ 1218 - CP RO GAAM FILES \GHTPROUEC TROUYAHOGS COUNTY SOLSEUCUD CRIBE K RESIRY ATION GRU

SURVEY BENCHMARK & DATUM: Googls Earth




CHIOEPA BACKGROUND SOIL LOG -OMO BPA GEOFRORE LOG GOT- Y12 1224 - CP RO GRAM FILES \GHTEROUEC TRCUYAHOGS COUNTY SOLSHOLY SMRITCEMETERY BAST.GPY

Ohio Environmental Protection Agency Spirit Cemetery (East) DERR-SIFU
) 5500 Wast 54th Street Soll Boring Log
4675 Hm:aaﬁ-l’:gzl_i?& Pama, OH
Groveport, Cuyahoga County, MA PSB-10
Telephone: (614) B36-8820, Fax: (614) 836-8795 e —— — Page 1 of 1
LAT/LOMG andior LOCATION DESCRIPTION: Lat 41.412360° / Long 81.726125°, lawn area baebasean church parking lol and cametery
GROUND ELEVATION: 84701t TOC ELEVATION: MA DRILLING SERVICES: Ohio EPA SIFU
START DATE: 8112 COMPLETION DATE: 8/1/12 DRILLER: Jafl Martin, Wandy Vorwerk
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jaff Martin, Wandy Vorwerk
GROUND WATER LEVELS
DIAMETER (in): 4 | TOTALDEPTH i) 4 | REFUSAL jit): 2.5 Date | Time |Depth(f) [
NOTES: Sampling perfommed on & wanm (T T0-80F), parily cloudy day. Soil ORAAME | D000 ot anoouniened
samples ware dry to slightly most
= CORING w
Ei 5 w 2 MATERIAL DESCRIFTION
£

| Eda USDA Clay Loam (LISCS Lean Clay): yelowish brown

iy ?f;/ . O | (10YR 5M), low 1o medum plasticty, no dlatancy

. L e USDA Silty Clay (USCS Lean Clay): yellowish brown |

1 ] || UOVRSA. medmpesichy. nocketency |

b [V USDA Silly Clay [USCS Lean Clay): dar pallowish

i e breswn {10 406}, madium Lo high plasscity, no diantaney,

i ﬁ,:f trace fock fragments (moelly shale)

] 9 f,.u’_f d

2 ;"‘f:
. }:l"a e increase in rock fragments, hand auger refusal &t 2 5 it on
T i 25 besdrock

REMARKS:
1. FP-XRF screening sampling HSPSa 0.0-1.01t
2. FP-XRF screening sampling HSPSa 1.0-2.51

SURVEY BENCHMARK & DATUM: Googls Earth




Ohio Environmental Protection Agency

4675 Homar-Ohio Lana

Groveport, OH 43215
Telephone: (614) 836-8820, Fax: (614) 836-8T95

Brookside Reservation DERR-SIFU

Soll Borl
Cleveland, OH natLog
Cuyahoga County, MA PSB-11
Project Mo Type: NA/Urban Soll Background Paga 1 of 1

LATILONG and/or LOCATION DESCRIFTION: Lal 41.447519° / Long 81.726506°, approx 1200 ft NWW of Fulton Fd & Park Dr

GROUND ELEVATION: 672.0ft TOC ELEVATION: MNA

DRILLING SERVICES: Ohio EPA SIFU

START DATE: 8112

COMPLETION DATE: 8112

DRILLER: Jeff Martin, Wendy Vorwars

DRILLING & SAMPLING METHODS: Hand Auger

LOGGED BY: Jafl Martin, Wendy Vorwek

8

GROUND WATER LEVELS
DIAMETER (in): 4 [ TOTALDEPTHft: 4 | REFUSAL {ft): 3.5 Date | Tirw |[Depth () Notas
NOTES: Sampling performd on & wanm (T TO-80F), clear to parly cloudy OROMZ | 0000 nof anoourniensd
day. Soil samples were slighily moist bo mokst
. CORING SAMPLING
EE GRAPHIC MATERIAL DESCRIFTION

7 HA 05 Fiald WA
] ) Classification &
1 HA 0.5- FR-XRF
b 1.0 Screaning
1 {selacted
1 Ha 1.0~ | samples, see
L 1.5 rermarks)
] 15=-
4 HA 20
“] 2.0
1w 25
] 25=-
1 HA 30
] 3.0
I 35

& | USCS

Ny

B T W

b T T A T W Y
cL

T T ™ Y

T T e Y

I T " " ™

USDA, Silty Clay (USCS Lean Clay): very dark grayish
Bbrow (10YR 32), low 1o medium plasticity, no dlantancy,
frace o some cndens, race broken glass

yellowish brown (10R 5/4), race rock fragments
{subanguiar to subsounded pebbles ), trace broken giass

he—dark yellowish brown (10YR 4/4), race rock fragments

{subanguEar bo subfunded pabibies )

Im—calclle precipitation along fraciune planes

Im—hand auger refusal at 3.5 ft

REMARKS:

1. Coal cinders & fire bricks present at ground surface; thess materials are weathered and appear 1o be very old (=50-T0 years?)

2. FP-XRF scresning sample BSPS 0.0-0.51
3. FP-XRF screening sample BSPS 0.5-1.51
4. FP-XRF screening sample BSPS 25351

CHIOEPA B ACKGROUND SO0 LOG - OH0 IR GEOMIONE LOG GOT- 5012 1224 - SR A0 GAAM FILES \GHTEROUEC TREUYAHGGES COUMNTY SO0L SRRSO SO0 AT SRVATION G

SURVEY BEMCHMARK & DATUM: Googhs Earth




Ohio Environmental Protection Agency | Garfield Park Reservation DERR-SIFU
Claveland Matropark Soill Boring Log
. a Lounty,
Telephone: (614) 836-8820, Fax: (614) 836-8795 |—— . PSB-12
Project Mo Type: MA/LUban Soil Background Page 1 of 1
LATILONG and/or LOCATION DESCRIPTION: Lat 41.420672° / Long 81.60B967", 470 It SW Garfisld Py & Garfiald Ploay S, 180 NE Garfuald Phwy 5
GROUND ELEVATION: B23.0 It TOC ELEVATION: NA DRILLING SERVICES: Ohio EPA SIFU
START DATE: E/1/12 COMPLETION DATE: &1/12 DRILLER: Jeff Martin, Wendy Vorwerk
DRILLING & SAMPLING METHODS: Hand Auger LOGGED BY: Jeff Martin, Wendy Vorwark
GROUND WATER LEVELS
DIAMETER {in): 4 | ToTAL DEPTH (): 4 [ REFUSAL i1 3.0 Date | Time |Depth () Mo
NOTES: Sampling peamed on a wanm (T 70-B0F), desr kb panly cloudy day. DE0IA2 | 0000 nok enoounieed
Soil samples: wane sighlly moist o moist.
E_ CORING SAMPLING §
& | Cora [ Core Wisrvall | Sampie Sampie Mo |3 mm": g MATERIAL DESCRIPTION
Type | x
] WA USDA Siity Clay (USCS Lean Clay): black (107R 211), low
7 HA T s O plastcty, no dantancy
1 WA _ [k yellowizh brown (10YR 44), low 1o medium plasticity,
- HA 2 .i/,.u 4 @ irace b litthe fire sand
] WA ha—yellowish brown (10YR S6) with gray mottiing (10YR 51),
1 aa 3},/; 15,d radium plasticly, irace sand
8 el yellcnaviah Bstewert [ 10YFL 4/8) with grayish Bnown
- HA l::fs . T mmetleg (10YR 52) [ ywihg
2|
el Brewer (10YF 4/8), brace 1o Btk shale
1 HA 5 ::/:: . d mm [ -
1™ 5 g,’g 2 be—rown (10YR 4/3), calels pracipitate along fracture planss
] A

re—hand auger rafusal at 3.0 0

REMARKS:
1. FP-XFF screaning sample GRPS 0.0-0.5 1
2. FP-XFF screaning sample GRPS 0.51.0 1
3. FP-XRF screaning sample GRPS 1.0-15R
4. FP-XRF screaning sample GRPS 1.5-2.0 1
5. FP-XRF screaning sample GRPS 2.0-25
6. FP-XRF screaning sample GRPS 2.5-3.0 0

SURVEY BENCHMARK & DATUM: Googs Earth

OHID EPA B ADK OROLIND 500 L0 - OHIO BPA QEOFROSE LB OG0T - 7D 1235 - CUPRCALM AL ESVENTWPROUECTSLCLN A0SR COUNTY SOLSVEARRELD P AR RESERVATION 0P
DEF




APPENDIX B

FP-XRF SOIL ANALYTICAL SCREENING RESULTS




Screening Titanium, ppm Chromium, ppm Manganese, ppm Iron, ppm Cobalt, ppm
Sample Sample Sampling . Reading
; o Analysis LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm
Location Identification Date ( Dai,e ) Number ( ppm) ( ppm) ¢ ppm) ¢ ppm) ¢ ppm)
Ti Ti +/- Cr Cr +/- Mn Mn +/- Fe Fe +/- Co Co +/-
Pass Internal
QA/QC Standardization N/A 7117/12 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
QA/QC SiO; Blank N/A 7117/12 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
QA/IQC High Cal Standard N/A 7/17/12 1 2,724.61 462.34 <LOD <LoD 10,145.58 | 209.85 | 39,745.84 | 568.68 <LoD <LoD
QAIQC Low Cal Standard N/A 7/17/12 1 2,679.44 360.79 <LoD <LoD 403.51 45.93 3353233 | 432.16 <LoD <LoD
QA/QC SiO, Blank N/A 7117/12 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
1 5,553.58 422.28 172.46 52.53 176.60 38.71 29,927.85 | 380.05 <LoD <LoD
Holy Spirit HSPS/W 0.0-2.0 ft 6/27/12 7/17/12
Yy Sp 2 5,533.37 426.32 <LOD <LoD 202.80 38.61 30,322.88 | 379.60 198.63 60.12
Cemetery West,
PSB-1 1 5,063.46 429.14 <LoD <LoD 367.15 45.26 35439.70 | 443.91 236.19 66.30
HSPS/W 2.0-4.0 ft 6/27/12 7/17/12
2 5,091.15 407.58 <LOD <LoD 343.32 42.82 3393237 | 413.95 <LoD <LoD
1 4,759.39 396.37 <LoD <LoD 123.07 36.94 30,442.95 | 380.72 <LoD <LoD
SGPS 0.0-2.0 ft 6/27/12 7/17/12
St. Gregory 2 4,525.73 401.21 <LoD <LoD 142.34 38.00 30,064.99 | 384.80 <LoD <LoD
Church, PSB-2 1 5559.43 | 44208 <LoD <LoD 310.07 46.49 | 42,968.44 | 531.95 <LoD <LoD
SGPS 3.5-4.0 ft 6/27/12 7/17/12
2 5,797.79 452.30 <LOD <LOD 283.24 46.60 42,271.69 | 533.05 229.90 73.85
1 4,438.17 372.57 <LoD <LoD 327.30 39.90 27,695.74 | 342.68 <LoD <LoD
SNPS 0.0-1.5 ft 6/27/12 7/17/12
St. Nicholas 2 4,149.19 374.57 164.02 50.24 460.95 43.79 27,950.85 | 351.35 <LoD <LOD
Church, PSB-3 1 2,993.00 | 35252 <LoD <LoD 301.01 3845 | 2452285 | 308.41 <LoD <LoD
SNPS 1.5-3.0 ft 6/27/12 7/17/12
2 2,881.35 349.90 <LOoD <LOoD 176.52 35.01 22,490.96 | 292.34 <LoD <LOD
QA/QC SiO; Blank N/A 7117112 3 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Pass Internal
QA/QC Standardization N/A 712712 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
QA/QC SiO; Blank N/A 7127112 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD




Screening Titanium, ppm Chromium, ppm Manganese, ppm Iron, ppm Cobalt, ppm
Sample Sample Sampling . Reading
! T Re Analysis LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm
Location Identification Date ( Da¥e ) Number ( ppm) ( ppm) ¢ ppm) ¢ ppm) ¢ ppm)
Ti Ti +/- Cr Cr +/- Mn Mn +/- Fe Fe +/- Co Co +/-
Euclid Creek 1 4,063.44 396.04 <LOD <LOD 233.41 4053 33,672.79 | 414.99 <LOD <LOD
Reservation, ECPS 0.0-2.0 ft 7111712 7127112
PSB-9 2 391344 | 388.04 <LoD <LoD 23757 4028 | 33,666.17 | 409.07 23057 62.43
1 6,151.70 | 441.90 <LOD <LoD <LoD <op | 3296652 | 41252 257.63 63.63
Huntington HNPS 0.0-1.0 ft 71112 7127/12
R 9 " 2 5856.06 | 442.95 <LoD <LoD <LoD <top | 33766.56 | 420.63 246.28 64.15
eservation,
PSB-6 1 5496.72 | 46264 <LOD <LoD <LoD <op | 4182293 | 52864 297.38 74.03
HNPS 2.0-3.0 ft 71112 7127/12
2 487792 | 456.46 218.17 60.06 <LoD <tob | 3925322 | 499.70 <Lop <Lop
1 419537 | 368.41 <LOD <LoD 259.88 3934 | 29,156.67 | 362.47 <LoD <LoD
RFPS 0.0-1.0 ft 71112 7127/12
2 3,868.76 | 363.85 <LoD <LoD 203.91 3633 | 24,336.02 | 311.99 <LoD <LoD
1 4,768.43 | 399.46 <LOD <LoD 130.25 37.36 | 31,21084 | 392.39 <LoD <LoD
Rockefeller RFPS 1.0-2.0 ft 71112 7127112
Park, PSB-8 2 4,568.52 385.12 <LoD <LoD 171.82 37.55 30,146.56 | 373.26 <LoD <LoD
1 3,565.62 | 33286 <LOD <LoD 141.87 2080 | 16,200.89 | 211.66 <LoD <LoD
RFPS 2.0-3.0 ft 71112 7127/12
2 3,337.16 | 32847 <LoD <LoD 117.76 2059 | 16,322.03 | 216557 <LoD <LoD
1 7,546.70 | 499.07 <Lop <Lob 193.11 4352 | 37,931.209 | 48777 247.92 70.79
Rocky River RR1PS 0.0-1.5 ft 713112 7127112
R Y " 2 6,753.46 | 472.94 <LoD <LoD 27117 4474 | 39,203.45 | 491.90 <LoD <LoD
eservation
; 1 520181 | 48204 <Lop <Lop <Lop <op | 4831357 | 61450 261.30 80.59
(South), PSB-4  |pr1ps 15301t 71312 7127112
2 5,566.18 | 482.70 <LoD <LoD <LoD <top | 48,157.93 | 605.64 306.82 79.86
1 468608 | 42062 <Lop <Lop 364.10 4486 | 3510510 | 44122 <LOD <LOD
Rocky River RR2PS 0.0-2.0 ft 713112 7127/12
= Yy " 2 515189 | 41270 <LoD <LoD 396.83 4456 | 34,6715 | 422.96 <LOD <LOD
eservation
y 1 411021 | 41873 <LoD <LoD 195.73 2202 | 3826659 | 472.24 <LOD <LOD
(North), PSB-5  |props 2.0-4.0 1t 71312 7127112
2 494821 | 42713 <LoD <LoD 279.49 4388 | 37,506.04 | 467.38 <LOD <LOD
1 461482 | 398.13 <LoD <LoD 438.05 4395 | 30,525.34 | 37851 <LOD <LOD
West Creek WCPS 0.0-1.5 ft 71112 7127/12
R . 2 5000.10 | 414.65 <LoD <LoD 828.24 5218 | 31,747.13 | 392.68 <LOD <LOD
eservation,
R 1 611382 | 44331 <LoD <LoD 133.24 4113 | 40,202.91 | 495.39 215.59 70.02
PSB-7 WCPS 1.5-3.0 ft 71112 7127112
2 563234 | 444.28 169.02 56.13 <LoD <top | 39,195.97 | 48355 <Lop <Lop
QA/QC SiO, Blank N/A 7127112 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Qa/QC :?;5 d';‘;’z”;‘on N/A 8/13/12 1 NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA
QA/QC SiO, Blank N/A 8/13/12 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD




Screening Titanium, ppm Chromium, ppm Manganese, ppm Iron, ppm Cobalt, ppm
Sample Sample Sampling . Reading
; o Analysis (LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm
Location Identification Date ( Da¥e ) Number ppm) ( ppm) ¢ ppm) ¢ ppm) ¢ ppm)
Ti Ti +/- Cr Cr +/- Mn Mn +/- Fe Fe +/- Co Co +/-
1 3,534.42 362.48 <LOD <LoD 265.32 38.70 30,638.02 | 367.96 <LoD <LoD
BSPS 0.0-0.5 ft 8/1/12 8/13/12
2 3,744.00 364.64 <LoD <LoD 342.46 4111 32,758.82 | 390.10 <LoD <LoD
Brookside 1 449833 | 416.28 <LOD <LoD 159.35 4128 | 3898543 | 48257 296.84 69.72
Reservation, BSPS 0.5-1.5 ft 8/1/12 8/13/12
PSB-11 2 4,321.98 422.08 <LOoD <LoD 306.77 45.01 39,889.22 | 489.95 215.25 69.56
1 4,408.04 416.99 <LOD <LoD 303.58 44.56 38,764.81 | 478.64 <LoD <LoD
BSPS 2.5-3.5 ft 8/1/12 8/13/12
2 4,340.84 433.79 <LoD <LoD 461.77 49.80 40,493.42 | 511.76 <LoD <LoD
1 4,213.54 384.44 <LOD <LoD 473.96 43.48 27,512.19 |  345.09 <LoD <LoD
Holy Spirit HSPS/E 0.0-1.0 ft 8/1/12 8/13/12
Yy 5P 2 4,796.65 391.19 <LoD <LoD 431.65 41.75 2583462 | 322.81 <LoD <LoD
Cemetery East,
PSB-10 1 3,821.63 401.43 <LOD <LoD 242.90 42.77 38,606.90 | 471.08 <LoD <LoD
HSPS/E 1.0-2.5 ft 8/1/12 8/13/12
2 4,885.60 421.70 <LoD <LoD 357.73 45.88 39,633.16 | 485.46 277.95 69.58
1 4,404.64 376.94 <LOD <LOD 646.11 46.00 22558427 | 291.65 <LoD <LOD
GRPS 0.0-0.5 ft 8/1/12 8/13/12
2 4,397.32 377.83 <LoD <LoD 760.51 47.95 22,845.60 | 292.19 <LoD <LoD
1 5,324.98 393.03 <LOD <LOD 166.68 36.22 26,781.91 | 336.41 <LoD <LOD
GRPS 0.5-1.0 ft 8/1/12 8/13/12
2 4,432.97 395.79 <LoD <LoD 130.43 35.43 27,278.26 | 340.59 <LoD <LoD
1 4,937.14 423.66 <LOD <LoD <LoD <LOD 39,507.30 | 487.77 239.25 69.69
Garfield Park GRPS 1.0-1.5 ft 8/1/12 8/13/12
" 2 4,492.39 417.85 <LoD <LoD 143.94 40.93 40,724.16 | 491.88 <LoD <LoD
Reservation,
PSB-12 1 5,086.73 439.92 <LoD <LOD 299.13 46.16 41,884.66 | 522.51 232.05 72.75
GRPS 1.5-2.0 ft 8/1/12 8/13/12
2 5,418.41 432.18 <LoD <LoD 302.28 45.23 39,820.39 | 493.39 <LoD <LoD
1 5,095.54 439.14 <LoD <LOD 320.04 47.00 41,739.66 | 525.72 <LoD <LOD
GRPS 2.0-2.5 ft 8/1/12 8/13/12
2 5,532.38 436.52 <LoD <LoD 318.65 46.32 40,972.86 | 511.28 299.46 72.31
1 5,376.69 444.99 <LOD <LOD 405.64 48.33 41,089.26 | 511.99 <LoD <LOD
GRPS 2.5-3.0 ft 8/1/12 8/13/12
2 4,993.19 427.11 <LoD <LoD 424.96 48.26 41,631.31 | 513.04 258.19 71.83
QA/QC SiO, Blank N/A 8/13/12 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD




Screening Nickel, ppm Copper, ppm Zinc, ppm Arsenic, ppm Selenium, ppm Rubidium, ppm Strontium, ppm Zirconium, ppm
Sample Sample Sampling . Reading
! s Analysis LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm LOD 10-100 ppm
Location \dentification Date ( Dai,e ) Number ( ppm) ( ppm) ( ppm) ( ppm) ( ppm) ( ppm) ( ppm) ( ppm)
Ni Ni +/- Cu Cu +/- zZn Zn +/- As As +/- Se Se +/- Rb Rb +/- Sr Sr +/- Zr Zr +/-
QAIQC Pass Intemal N/A 7117112 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Standardization
QA/QC Si0, Blank N/A 711712 1 <LOD <LoD <LOD <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD <LOD <LOD <LOD <LOD
QA/QC High Cal Standard N/A 711712 1 <LOD <LOD 3,055.69 59.44 7,138.94 106.77 802.10 33.58 <LoD <LoD 120.17 4.19 324.82 6.99 97.29 4.17
QA/QC Low Cal Standard N/A 711712 1 <LoD <LoD <LoD <LoD 110.43 7.32 15.87 2.84 <LoD <LoD 96.54 3.08 232.76 4.97 131.92 3.83
QA/QC Si0, Blank N/A 711712 2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD <LOD <LOD <LOD
1 <LOD <LoD 39.97 9.36 64.79 5.91 10.02 3.06 <LoD <LoD 162.00 3.92 76.12 2.72 222.47 453
Holy Spirit HSPS/W 0.0-2.0 ft 6/27/12 711712
Yy Sp 2 <LoD <LoD <LoD <LoD 69.01 5.94 13.89 2.94 <LOD <LOD 151.27 3.73 80.48 2.75 205.50 4.30
Cemetery West,
PSB-1 1 <LOD <LOD <LOD <LOD 93.56 6.79 14.88 2,91 <LoD <LoD 122.43 3.40 98.11 3.07 253.79 4.93
HSPS/W 2.0-4.0 ft 6/27/12 711712
2 <LoD <LoD <LoD <LoD 87.61 6.41 19.50 2.86 <LOD <LOD 11252 3.15 95.36 2.94 230.30 453
1 <LOD <LOD <LOD <LOD 105.53 6.96 11.35 3.35 <LOD <LoD 97.75 2.96 113.56 3.23 276.61 5.08
SGPS 0.0-2.0 ft 6/27/12 711712
St. Gregory 2 <LoD <LoD <LoD <LoD 102.29 7.00 12.74 3.48 <LOD <LOD 96.81 3.01 100.87 3.11 276.98 5.18
Church, PSB-2 1 64.78 19.15 32.04 9.61 110.79 7.35 17.76 3.05 <LoD <LoD 132.33 3.58 121.98 3.45 213.68 4.56
SGPS 3.5-4.0 ft 6/27/12 711712
2 <LoD <LoD <LoD <LoD 86.92 6.79 20.48 3.10 <LoD <LoD 139.51 3.74 123.84 3.53 213.46 4.64
1 <LOD <LoD 43.30 9.15 165.42 8.20 11.98 351 <LOD <LoD 63.88 2.36 108.54 3.08 263.46 481
SNPS 0.0-1.5 ft 6/27/12 7117112
St. Nicholas 2 <LoD <LoD 37.87 9.13 178.46 8.61 14.17 3.71 <LoD <LoD 64.70 2.42 96.70 2.96 276.24 5.02
Church, PSB-3 1 <LOD <LoD 47.83 9.24 164.76 8.18 20.90 5.56 <LoD <LoD 54.67 2.22 131.45 3.38 246.55 4.65
SNPS 1.5-3.0 ft 6/27/12 711712
2 <LOD <LOD 55.72 9.57 167.03 8.38 25.40 5.71 <LoD <LoD 53.19 2.23 121.42 3.31 222.14 4.47
QA/QC Si0, Blank N/A 711712 3 <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD <LOD <LOD
QAIQC Pass Internal N/A 7127112 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Standardization
QA/QC Si0, Blank N/A 7127112 1 <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD




. Screening _ Nickel, ppm Copper, ppm Zinc, ppm Arsenic, ppm Selenium, ppm Rubidium, ppm Strontium, ppm Zirconium, ppm
Sample Sample Sampling (Analysis) Reading |\ 15 16,100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm)
Location Identification Date Dat Number
ate Ni Ni +/- Cu Cu +/- Zn Zn +/- As As +- Se Se +/- Rb Rb +/- Sr Sr +/- Zr Zr +/-
Euclid Creek 1 <LOD <LOD <LOD <LOD 93.27 6.60 17.89 3.02 <LoD <LoD 120.66 3.30 7175 2.62 207.08 4.30
Reservation ECPS 0.0-2.0 ft 7/11/12 7/27/12
PSB-9 2 <LOD <LOD <LOD <LOD 91.60 6.47 18.89 3.08 <LOD <LOD 122.89 3.28 61.16 241 192.05 4.07
1 <LoD <LoD <LoD <LoD 52.12 5.50 26.49 3.45 <LOD <LOD 175.09 4.10 69.65 2.62 188.97 4.16
Huntingt HNPS 0.0-1.0 ft 7/11/12 712712
untington 2 <LoD <LoD <LoD <LoD 56.76 5.63 24.15 3.25 <LoD <LoD 175.49 4.09 64.73 2.54 177.12 4.02
Reservation,
PSB-6 1 <LoD <LoD 33.01 9.65 42.09 5.40 22.69 3.32 <LOD <LOD 211.59 4.75 78.15 2.86 166.99 4.08
HNPS 2.0-3.0 ft 7/11/12 712712
2 <LoD <LOD 32.36 9.66 42.22 5.40 18,51 3.15 <LoD <LoD 212.56 4.76 72.72 2.78 169.53 411
1 <LoD <LoD <LoD <LoD 110.34 7.00 12,93 3.51 <LOD <LOD 68.20 2.47 111.88 3.16 281.86 5.07
RFPS 0.0-1.0 ft 7/11/12 712712
2 <LOD <LOD <LOD <LOD 87.45 6.39 15.54 3.32 <LoD <LoD 60.87 2.35 108.57 3.13 273.62 4.99
Rockefeller 1 <LoD <LoD <LoD <LoD 86.08 6.48 18.25 2.99 <LOD <LOD 84.43 2.78 93.19 2.96 275.78 5.09
RFPS 1.0-2.0 ft 7/11/12 712712
Park, PSB-8 2 <LOD <LoD <LoD <LoD 89.72 6.43 17.47 2.86 <LoD <LoD 86.21 2.75 91.18 2.87 269.39 4.93
1 <LoD <LoD <LoD <LoD 58.79 5.19 9.13 2.20 <LOD <LOD 64.06 2.25 105.29 2.89 262.17 458
RFPS 2.0-3.0 ft 7/11/12 712712
2 <LOD <LOD <LOD <LOD 58.58 5.29 <LOD <LOD <LOD <LOD 60.11 2.24 101.48 2.90 266.65 4.72
1 <LOD <LoD <LoD <LoD 105.81 7.35 28.26 3.44 <LoD <LOD 150.67 3.93 78.26 2.87 207.63 4.56
Rocky Ri RR1PS 0.0-1.5 ft 713112 712712
OCKy River 2 <LOD <LOD <LOoD <LOD 102.29 7.10 26.26 3.30 <LOD <LOD 147.85 3.81 83.25 2.89 209.84 4.50
Reservation
(South), PSB-4 1 <LoD <LOD <LoD <LoD 97.54 7.25 20.59 3.18 <LoD <LOD 189.05 454 81.95 2.98 185.59 4.38
' RR1PS 1.5-3.0 ft 713112 712712
2 <LOD <LOD <LOD <LOD 89.65 6.95 25.96 3.23 <LOD <LoD 173.62 4.27 75.75 2.84 168.07 413
1 <LOD <LoD <LoD <LoD 122.35 7.56 17.76 3.38 <LOD <LOD 130.56 3.52 89.79 2.96 235.68 473
Rocky Ri RR2PS 0.0-2.0 ft 713112 712712
OCKy River 2 <LOD <LoD <LoD <LoD 125.32 7.49 16.30 3.27 <LOD <LoD 123.67 3.36 84.87 2.83 257.97 4.88
Reservation
(North), PSB-5 1 <LOD <LOD 28.20 9.15 94.85 6.79 22.82 3.43 <LoD <LOD 140.89 3.65 96.96 3.04 184.11 415
' RR2PS 2.0-4.0 ft 713112 712712
2 66.28 18.47 <LOD <LOD 102.72 7.06 20.00 3.42 <LOD <LoD 137.23 3.62 96.35 3.05 202.77 4.38
1 <LOD <LOD 40.01 9.14 88.32 6.45 <LOD <LoD <LoD <LoD 182.40 411 66.96 2.53 172.66 3.90
West Creek WCPS 0.0-1.5 ft 7111112 712712
est Creel 2 <LOD <LoD 27.01 8.91 85.58 6.38 <LOD <LoD <LOD <LoD 184.85 4.16 65.12 2.51 171.26 3.90
Reservation,
PSB.7 WCPS 15801 a2 - 1 <LOD <LoD <LoD <LoD 63.79 5.90 15.11 2.97 <LoD <LOD 171.41 4.07 64.83 2.56 217.35 4.49
5-3.0 ft
2 <LoD <LoD <LoD <LoD 83.75 6.50 17.82 3.07 <LOD <LOD 171.75 4.08 67.57 2.61 224.12 457
QA/QC SiO, Blank N/A 7127112 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
QAIQC 2?;5 d';'r‘;(z”;“on N/A 8/13/12 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
QA/QC SiO, Blank N/A 8/13/12 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD




. Screening _ Nickel, ppm Copper, ppm Zinc, ppm Arsenic, ppm Selenium, ppm Rubidium, ppm Strontium, ppm Zirconium, ppm
Sample Sample Sampling (Analysis) Reading |\ 15 16,100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm)
Location Identification Date Dat Number
ate Ni Ni +/- Cu Cu +/- zn Zn +/- As As +/- Se Se +/- Rb Rb +/- Sr Sr +/- Zr Zr +/-
1 <LOD <LOD <LoD <LoD 105.58 6.67 25.82 3.64 <LoD <LoD 106.98 2.98 89.08 2.77 158.72 3.66
BSPS 0.0-0.5 ft 8/1/12 8/13/12
51.05 16.61 <LoD <LoD 105.99 6.70 17.03 3.68 <LoD <LoD 112.27 3.06 97.59 2.89 166.83 3.76
Brookside 1 <LoD <Lop <LoD <LoD 75.32 6.26 12.08 2.63 <LoD <LoD 143.33 3.70 103.69 3.16 223.18 4.60
Reservation, BSPS 0.5-1.5 ft 8/1/12 8/13/12
PSB-11 2 <LoD <LoD <LoD <LoD 72.98 6.17 10.31 2.70 <LoD <LoD 143.35 3.68 100.78 3.10 189.35 4.21
1 <LOD <LOoD <LOoD <LOoD 75.79 6.25 17.59 2.81 <LOD <LoD 134.02 3.55 118.36 3.35 185.71 4.20
BSPS 2.5-3.5 ft 8/1/12 8/13/12
2 <LoD <LoD 38.28 9.82 85.49 6.75 10.23 2.93 <LoD <LoD 140.92 3.75 117.92 3.44 193.43 4.40
1 <LOD <LOoD 29.00 8.82 63.52 5.71 9.01 2.71 <LOD <LoD 102.54 3.00 94.37 2.92 254.01 4.76
Holy Spirit HSPS/E 0.0-1.0 ft 8/1/12 8/13/12
Yy >p! 2 53.78 16.25 37.53 9.00 71.16 5.88 11.82 2.63 <LoD <LoD 101.63 2.94 94.38 2.88 255.77 472
Cemetery East,
PSB-10 1 <LOD <LOoD <LOoD <LOoD 86.39 6.49 17.00 2.75 <LOD <LoD 124.67 3.38 102.60 3.09 211.98 4.41
HSPS/E 1.0-2.5 ft 8/1/12 8/13/12
2 <LoD <LoD 30.89 9.30 78.84 6.34 12.98 2.68 <LoD <LoD 126.53 3.43 109.54 321 197.93 4.30
1 <LOD <LOD 34.92 9.01 93.44 6.57 <LOoD <LoD <LoD <LOD 72.85 2.53 99.89 2.99 461.25 6.92
GRPS 0.0-0.5 ft 8/1/12 8/13/12
2 <LOD <LOD <LOoD <LOD 99.25 6.65 12.43 3.25 4.69 1.44 70.93 2.48 95.28 2.90 445.26 6.70
1 <LOD <LOD <LOD <LOD 64.33 5.77 <LoD <LoD <LoD <LOD 83.74 2.71 89.11 2.84 471.12 7.02
GRPS 0.5-1.0 ft 8/1/12 8/13/12
2 <LOD <LoD <LoD <LoD 72.59 5.96 11.80 2.53 <LoD <LoD 81.01 2.65 96.08 2.93 471.19 7.00
1 <LOD <LOoD <LOD <LOD 73.26 6.22 17.02 2.81 <LOD <LOD 109.30 3.20 89.85 2.95 283.46 5.23
Garfield Park GRPS 1.0-1.5 ft 8/1/12 8/13/12
2 <LOD <LoD <LoD <LoD 67.88 5.96 14.47 2.85 <LoD <LoD 105.07 3.08 86.40 2.84 304.96 5.36
Reservation,
PSB-12 1 <LOD <LOD 43.59 9.87 98.29 7.06 13.20 2.87 <LOD <LOD 138.33 3.68 102.35 3.18 216.75 4.60
GRPS 1.5-2.0 ft 8/1/12 8/13/12
2 <LoD <LoD 33.53 9.51 97.83 6.95 19.05 2.92 <LoD <LoD 135.75 3.60 100.84 3.12 211.21 4.48
1 63.58 19.16 32,57 9.72 81.60 6.64 17.07 2.85 <LOD <LOD 140.14 3.74 110.22 3.33 190.87 4.36
GRPS 2.0-2.5 ft 8/1/12 8/13/12
2 <LoD <LoD 41.44 9.75 91.31 6.84 19.31 2.91 <LoD <LoD 147.66 3.81 106.36 3.24 204.69 4.46
1 <LOD <LoD <LoD <LoD 102.86 7.14 15.55 2.84 <LOD <LOD 138.13 3.67 104.64 321 227.29 4.70
GRPS 2.5-3.0 ft 8/1/12 8/13/12
2 <LOD <LOD <LOD <LOD 111.65 7.29 13.92 2.90 <LoD <LoD 142.17 3.69 109.23 3.24 204.92 4.42
QA/QC SiO, Blank N/A 8/13/12 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD




Screening Molybdenum, ppm Silver, ppm Cadmium, ppm Tin, ppm Antimony, ppm Mercury, ppm Lead, ppm
Sample Sample Sampling (Analysis) Reading |\ 15 16,100 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm)
Location Identification Date Dai,e Number
Mo Mo +/- Ag Ag +/- Cd Cd +/- Sn Sn +/- Sh Sb +/- Hg Hg +/- Pb Pb +/-
QA/QC Pass Intemal N/A 717112 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Standardization
QAIQC SiO, Blank N/A 711712 1 <LOD <LOD <LOD <LOD <LOD <LoD <LOD <LoD <LoD <LOD <LOD <LOD <LOD <LOD
QA/QC High Cal Standard N/A 711712 1 22.94 3.61 <LOD <LOD <LOD <LoD <LoD <LoD <LoD <LoD 89.39 12.36 5,518.61 80.92
QA/QC Low Cal Standard N/A 7117/12 1 10.69 3.10 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 18.22 3.65
QAIQC SiO, Blank N/A 711712 2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD <LOD <LOD
1 11.71 3.08 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD 39.15 421
Holy Sirit HSPS/W 0.0-2.0 ft 6/27/12 7117/12
Oly Spiri 2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD 30.80 3.89
Cemetery West,
PSB-1 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD 24.52 3.77
HSPS/W 2.0-4.0 ft 6/27/12 7117/12
2 <LoD <LoD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD 20.81 3.56
1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 56.15 4.62
SGPS 0.0-2.0 ft 6/27/12 7117/12
St. Gregory 2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD 58.46 4.75
Church, PSB-2 1 <LoD <LOD <LoD <LoD <LoD <LOD <LOD <LoD <LoD <LoD <LoD <LoD 25.18 3.89
SGPS 3.5-4.0 ft 6/27/12 7117/12
2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD 21.99 3.86
1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 70.62 4.83
SNPS 0.0-1.5 ft 6/27/12 7117/12
St. Nicholas 2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD 77.24 5.08
Church, PSB-3 1 <LoD <LoD 49.76 14.47 <LoD <Lop <LoD <LoD <LoD <LoD <LoD <LoD 230.70 7.95
SNPS 1.5-3.0 ft 6/27/12 7117/12
2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD 230.60 8.10
QAIQC SiO, Blank N/A 711712 3 <LOD <LOD <LOD <LOD <LoD <LOD <LOD <LoD <LoD <LOD <LOD <LOD <LOD <LOD
QA/QC Pass Intemal N/A 7127112 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Standardization
QAIQC SiO, Blank N/A 7127112 1 <LOD <LOD <LOD <LOD <LoD <LoD <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD




s | S | s i Screening Readi Molybdenum, ppm Silver, ppm Cadmium, ppm Tin, ppm Antimony, ppm Mercury, ppm Lead, ppm
ample ample ampling - eading
. e Analysis (LOD 10-100 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm)
Location Identification Date ( Dai,e ) Number idd idd idd il Pp PP PP
Mo Mo +/- Ag Ag +/- Cd Cd +/- Sn Sn +/- Sh Sb +/- Hg Hg +/- Pb Pb +/-
Euclid Creek 1 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD 29.88 3.87
Reservation ECPS 0.0-2.0 ft 7/11/12 7/27/12
PSB-9 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 34.32 3.94
1 52.43 3.35 <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD 40.26 4.25
Huntinat HNPS 0.0-1.0 ft 7/11/12 7127/12
untington 2 48.57 331 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop 32.36 4.03
Reservation,
PSB-6 1 34.32 3.33 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 14.54 4.49 29.58 4.14
HNPS 2.0-3.0 ft 7/11/12 7127/12
2 34.94 333 <LoD <LoD <LOD <LoD <LOD <LoD <LoD <LoD 13.41 4.43 26.40 4.04
1 <LOoD <LOoD <LOoD <LOoD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 66.74 4.81
RFPS 0.0-1.0 ft 7/11/12 7127/12
2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD 51.80 4.41
Rockefeller 1 <LOoD <LOoD <LOoD <LOoD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LoD 26.91 3.78
RFPS 1.0-2.0 ft 7/11/12 7127/12
Park, PSB-8 2 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD <LoD 24.35 3.62
1 <LOoD <LOoD <LOoD <LOoD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 11.97 2.96
RFPS 2.0-3.0 ft 7/11/12 7127/12
2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 13.29 3.06
1 13.02 3.22 <LOD <LoD <LoD <LOoD <LoD <LoD <LOD <LoD <LoD <LOD 28.80 4.09
Rocky Ri RR1PS 0.0-1.5 ft 713/12 7127/12
ocky River 2 15.06 3.17 <LoD <Lob <Lob <Lop <Lop <Lop <Lop <Lop <Lop <Lop 27.23 3.98
Reservation
1 <LOD <LOD <LOD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD <LOD 20.94 3.98
(South), PSB-4  |pr1ps 15301t 71312 7127112
2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 18.91 3.83
1 15.36 3.15 <LOD <LOD <LoD <LoD <LoD <LoD <LOD <LoD <LoD <LOD 45.40 4.42
Rocky Ri RR2PS 0.0-2.0 ft 713/12 7127/12
ocky River 2 <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <Lop <Lop <LoD <LoD 44.24 431
Reservation
(North), PSB-5 1 13.47 3.08 <LOD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD <LOD 42.95 4.34
) RR2PS 2.0-4.0 ft 713/12 7127/12
2 14.03 3.12 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD 43.92 4.41
1 <LoD <LOD <LOoD <LoD <LoD <LoD <LoD <LoD <LOoD <LoD <LoD <LOD 7178 4.99
\West Creek WCPS 0.0-1.5 ft 7/11/12 7127/12
estCree 2 <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <Lop <Lop <LoD <LoD 81.32 5.23
Reservation,
PSB.7 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LOD <LoD <LoD <LOD 27.03 3.90
WCPS 1.5-3.0 ft 7/11/12 7127/12
2 <LOD <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LoD <LOD <LOD <LOD 28.28 3.96
QA/QC SiO, Blank N/A 7127112 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
QA/QC 2?;5 d';'r‘;(z”;“on N/A 8/13/12 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
QA/QC SiO, Blank N/A 8/13/12 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD




Screening Molybdenum, ppm Silver, ppm Cadmium, ppm Tin, ppm Antimony, ppm Mercury, ppm Lead, ppm
Sample Sample Sampling . Reading
. e | (Analysis) (LOD 10-100 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 50-150 ppm) (LOD 10-100 ppm) (LOD 10-100 ppm)
Location Identification Date Date Number
Mo Mo +/- Ag Ag +/- Cd Cd +/- Sn Sn +/- Sb Sb +/- Hg Hg +/- Pb Pb +/-
1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD 65.41 4.65
BSPS 0.0-0.5 ft 8/1/12 8/13/12
<LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 78.88 4.97
Brookside 1 <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <LoD <LoD <LoD 14.67 3.46
Reservation, BSPS 0.5-1.5 ft 8/1/12 8/13/12
PSB-11 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 20.41 3.65
1 <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LOD <LOD <LoD <LoD <LOD 16.71 3.53
BSPS 2.5-3.5 ft 8/1/12 8/13/12
2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 27.06 3.99
1 <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD 27.43 3.73
Holy Spirit HSPS/E 0.0-1.0 ft 8/1/12 8/13/12
y Sp 2 <LoD <LoD 44.91 14.48 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD 21.95 3.49
Cemetery East,
PSB-10 1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD 15.92 3.47
HSPS/E 1.0-2.5 ft 8/1/12 8/13/12
2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 16.66 3.52
1 11.35 3.16 <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LoD 49.24 435
GRPS 0.0-0.5 ft 8/1/12 8/13/12
2 <LOD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD <LoD 53.03 4.43
1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LOD 26.35 3.69
GRPS 0.5-1.0 ft 8/1/12 8/13/12
2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 15.72 3.35
1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LOD 16.44 354
Garfield Park GRPS 1.0-1.5 ft 8/1/12 8/13/12
artield Pal 2 <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <Lop <Lop <Lop <LoD 23.89 3.71
Reservation,
PSB-12 1 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LOD 21.29 3.79
GRPS 1.5-2.0 ft 8/1/12 8/13/12
2 <LOD <LOD 47.16 15.25 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 18.67 3.63
1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LoD 14.81 3.61
GRPS 2.0-25 ft 8/1/12 8/13/12
2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 16.60 3.61
1 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LoD 17.85 3.65
GRPS 2.5-3.0 ft 8/1/12 8/13/12
2 <LOD <LOD <LOD <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD 23.66 3.81
QA/QC SiO, Blank N/A 8/13/12 2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD




APPENDIX C

USCS AND USDA SOIL CLASSIFICATION
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SIEVE AND HYDROMETER ANALYSIS H
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3) eOteChr“cs
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Sofls 112090032 Depth () NA
Project No. 2012-433-01 Sample No. GPR-1
Lab ID 2012-433-01-01 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt | clay
12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 2.51
#4 To #200 Sand 17.82
Finer Than #200 Silt & Clay 79.67
USCS Symbol CL, TESTED
USCS Classification  LEAN CLAY WITH SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L 12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. GPR-1
Lab ID 2012-433-01-01 Soil Color BROWN
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80 20
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60
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SANDY
CLAY 60
V4 SILTY CLAY  LOAM
CLAY LOAM 70
LOAM
SANDY LOAM "
N SILT LOAM
LOAMY \\ \ SlLT
SAND SAND N\ \ \

\\

100 90 80 70
< PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 4.60 0.00
2 95.40 Sand 19.40 20.33
0.05 76.01 Sitt 43.16 45,24
0.002 32.85 Clay 32.85 34.43

USDA Classification: CLAY LOAM
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Client

Client Reference

Project No.
Lab ID

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

MICROBAC

Cleveland Background Soils L12090032

2012-433-01
2012-433-01-01

Boring No.
Depth (ft)

Sample No.
Soil Color

eotechnics

INTEGRITY IN TESTING

NA

NA
GPR-1
BROWN

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4” Material

Tare No. 1432 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 985.82 Wgt.Tare + Wet Specimen (gm) NA
Wagt.Tare + Dry Specimen (gm) 829.30 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 145.46 Weight of Tare (gm) NA
Weight of Water (gm) 156.52 Weight of Water (gm) NA
Weight of Dry Soil (gm) 683.84 Weight of Dry Soil (gm) NA
Moisture Content (%) 22.9 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 683.84
Dry Weight - 3/4” Sample (gm) 139.04 Weight of minus #200 material (gm) 544.80
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 139.04
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent  Accumulated Percent  Accumulated
Size Opening Retained Retained  Percent Finer Percent
{mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2% 50 0.00 0.00 0.00 100.00 100.00
11/2° 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 3.15 0.46 0.46 99.54 99.54
3/8" 9.50 3.03 0.44 0.90 99.10 99.10
#4 4.75 10.99 1.61 2.51 97.49 97.49
#10 2.00 14.26 2.09 4.60 95.40 95.40
#20 0.85 11.81 1.73 6.32 93.68 93.68
#40 0.425 12.15 1.78 8.10 91.90 91.90
#60 0.250 17.10 250 10.60 89.40 89.40
#140 0.106 45.43 6.64 17.24 82.76 82.76
#200 0.075 21.12 3.09 20.33 79.67 79.67
Pan - 544.80 79.67 100.00 - -
Tested By PC Date 9/14/12  Checked By J\() Date q - Nl 2
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. GPR-1
Lab ID 2012-433-01-01 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°c) Correction Corrected (%) Factor {mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 41.0 226 4.64 36.4 89.0 0.01303 0.0285 70.9
5 39.0 22.6 4.64 34.4 841 0.01303 0.0183 67.0
15 34.0 22.6 4.64 29.4 71.9 0.01303 0.0110 57.3
30 315 22.6 4.64 26.9 65.8 0.01303 0.0079 52.4
60 28.0 22.7 4.61 23.4 57.3 0.01302 0.0058 45.6
250 23.0 22.9 4.55 18.4 45.2 0.01299 0.0029 36.0
1440 19.5 22.4 4.7 14.8 36.2 0.01307 0.0012 289
Soil Specimen Data Other Corrections
Tare No. 679
Tare + Dry Material (gm) 143.9 a - Factor 0.99
Weight of Tare (gm) 98.48
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 79.67
Weight of Dry Material (gm) 40.42
Specific Gravity 2.7 Assumed
Note: Hydrometer test is performed on - # 200 sieve material,
Tested By TO Date 9/17112 _ Checked By V\C Date q -9 - IQ
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89 (SOP - S4A)

Client MICROBAC Boring No. NA

Client Reference Cleveland Background Soils L12090032 Depth (ft) NA

Project No. 2012-433-01 Sample No. GPR-1

LabiD 2012-433-01-01 Soil Description BROWN LEAN CLAY

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

{ Minus No. 40 sieve material, Airdried)

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

Liquid Limit Test 1 2 3
M
Tare Number 412 383 409 U
Wit. of Tare & WS (gm) 40.64 41.32 39.48 L
Wit of Tare & DS (gm) 35.01 35.12 32.60 T
Wt. of Tare (gm) 19.41 18.57 14.88 |
Wt. of Water (gm) 56 6.2 6.9 P
Wt. of DS (gm) 15.6 16.6 T 6]
1
Moisture Content (%) 36.1 375 38.8 N
Number of Blows 35 24 19 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 182 320 Liquid Limit (%) 37
Wt. of Tare & WS (gm) 24 .97 26.59
Wt. of Tare & DS (gm) 23.95 25.50 Plastic Limit (%) 19
Wit. of Tare (gm) 18.56 19.91
Wt. of Water (gm) 1.0 11 Plasticity Index (%) 18
Wt of DS (gm) 54 586
USCS Symbol CL
Moisture Content (%) 18.9 19.5 0.6
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-83 (2007)/AASHTO T88-00 (SOP-S3)
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RFP-1
Lab ID 2012-433-01-02 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel l sand l silt and clay fraction
UspDA cobbles gravel ] sand | silt {cla
12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
100 G e S e
d et
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i \
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& \
550 \
£ \
[+
g 40
i Y
30 s
] Q\
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o]
1000 100 10 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.61
#4 To #200 Sand 36.81
Finer Than #200 Sift & Clay 62.58
USCS Symbol CL, TESTED
USCS Classification  SANDY LEAN cLAY
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RFP-1
Lab ID 2012-433-01-02 Soil Color BROWN

PERCENT CLAY

CLAY LOAM

) NSETAY AN/ I Y AN A\
S ST LOAM
N SANDY LOAM \m

LOAMY

/

100 90 80 70 60 50 40 30 20 10 0
2 PERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size {mm)  Finer Percentage material for USDA Classificat.
Gravel 1.13 0.00
2 98.87 Sand 39.38 39.83
0.05 59.49 Sift 41.99 42.47
0.002 17.51 Clay 17.51 17.71

USDA Classification: LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)
Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L 12090032 Depth (i) NA
Project No. 2012-433-01 Sample No. RFP-1
Lab ID 2012-433-01-02 Soil Color BROWN

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4" Material

Tare No. 1436 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 937.54 Wgt.Tare + Wet Specimen (gm) NA
Wagt.Tare + Dry Specimen (gm) 849.20 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 144.26 Weight of Tare (gm) NA
Weight of Water (gm) 88.34 Weight of Water (gm) NA
Weight of Dry Soil (gm) 704.94 Weight of Dry Soil (gm) NA
Moisture Content (%) 12.5 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 704.94
Dry Weight - 3/4" Sample (gm) 263.81 Weight of minus #200 material (gm) 441 .13
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 263.81
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wat.of Soil Percent  Accumulated Percent  Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
_{(gm) (%) (%) (%) (%)
;e 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
38 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 1.85 0.26 0.26 99.74 99.74
3/8" 9.50 0.24 0.03 0.30 99.70 99.70
#4 475 2.24 0.32 0.61 99.39 99.39
#10 2.00 3.62 0.51 1.13 98.87 98.87
#20 0.85 4.95 0.70 1.83 98.17 98.17
#40 0.425 14.38 2.04 3.87 96.13 96.13
#60 0.250 4517 6.41 10.28 89.72 89.72
#140 0.106 143.05 20.29 30.57 69.43 69.43
#200 0.075 48.31 6.85 37.42 62.58 62.58
Pan - 441,13 62.58 100.00 - -
Tested By PC Date 9/14/12  Checked By y\(’ Date q~ CQ) - 2
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (1) NA
Project No. 2012-433-01 Sample No. RFP-1
Lab ID 2012-433-01-02 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°C) Correction Corrected (%} Factor {mm) (%)
{min)
0 NA NA NA NA NA NA NA NA
2 43.0 22.6 4.64 38.4 88.0 0.01303 0.0280 55.1
5 375 22.6 4.64 329 75.4 0.01303 0.0186 47.2
15 30.5 22.6 4.64 259 59.3 0.01303 0.0113 37.1
30 27.0 22.6 4.64 22.4 51.3 0.01303 0.0082 321
68 23.0 227 4.61 18.4 42.2 0.01302 0.0056 26.4
250 18.0 22.9 4.55 13.4 30.9 0.01299 0.0030 19.3
1440 15.5 22.4 4.71 10.8 24.8 0.01307 0.0013 15.5
Soil Specimen Data Other Corrections
Tare No. 2326
Tare + Dry Material (gm) 146.22 a - Factor 0.99
Weight of Tare (gm) 98.09
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 62.58
Weight of Dry Material (gm) 43.13
Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.
TestedBy  TO Date 917112 checkedBy Y pate 4-21~{2)
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89 (SOP - S4A)

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RFP-1
Lab ID 2012-433-01-02 Soil Description BROWN LEAN CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sieve materlal. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number 53 289 354 U
Wi. of Tare & WS (gm) 49.35 46.54 43.15 L
Wt of Tare & DS (gm) 42 .50 40.50 37.77 T
W of Tare (gm) 18.81 19.46 18.46 i
W of Water (gm) 6.9 6.0 54 P
W of DS (gm) 23.7 21.0 19.3 0
|
Moisture Content (%) 28.9 28.7 279 N
Number of Blows 21 25 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 325 386 Liquid Limit (%) 29
W, of Tare & WS (gm) 26.94 26.73
Wt. of Tare & DS (gm) 25.77 25.82 Plastic Limit (%) 17
Wi of Tare (gm) 18.82 20.62
Wt of Water (gm) 1.2 0.9 Plasticity Index (%) 12
Wt. of DS (gm) 7.0 52
USCS Symbol CL
Moisture Content (%) 16.8 17.5 -0.7
Note: The acceptable range of the two Moisture contents is + 2.6
Fiow Curve Plasticity Chart
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-83)
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. STN-1
Lab ID 2012-433-01-03 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel | sand l silt and clay fraction
USDA cobbles __gravel ] sand | silt | clay
12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 $200
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Particle Diameter {mm)
USCS Summary

Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 0.98

#4 To #200 Sand 52.50

Finer Than #200 Silt & Clay 46.53

USCS Symbol SC, TESTED

USCS Classification CLAYEY SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Clevetand Background Soils L 12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. STN-1
Lab ID 2012-433-01-03 Soil Color BROWN

PERCENT CLAY

40 A
\ SILTY CLAY  LOAM
30 / \/\ CLAY LOAM /\ /\
4 AN AN
eo N N7 \
LOAM
SANDY LOAM
SILT LOAM 90
LOAMY T SILT
SAND SAND /
10

20 0
< PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm) Finer Percentage material for USDA Classificat.
Gravel 2.90 0.00
2 97.10 Sand 54.09 55.70
0.05 43.02 Siit 35.60 36.67
0.002 7.41 Clay 7.41 7.63
USDA Classification: SANDY LOAM
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Client MICROBAC
Client Reference

Project No. 2012-433-01
Lab ID 2012-433-01-

eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

Cleveland Background Soils 12090032

03

Boring No. NA
Depth (ft)  NA
Sample No. STN-1
Soil Color BROWN

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4" Material

Tare No. 1441 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 982.98 Wgt.Tare + Wet Specimen (gm) NA
Wagt.Tare + Dry Specimen (gm) 921.50 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 143.83 Weight of Tare (gm) NA
Weight of Water (gm) 61.48 Weight of Water (gm) NA
Weight of Dry Soil (gm) 777.67 Weight of Dry Soil (gm) NA
Moisture Content (%) 7.9 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 777.67
Dry Weight - 3/4" Sample (gm) 415.85 Weight of minus #200 material (gm) 361.82
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 415.85
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Soil Percent  Accumulated Percent  Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 7.60 0.98 0.98 99.02 99.02
#10 2.00 14.92 1.92 2.90 97.10 97.10
#20 0.85 24.37 3.13 6.03 93.97 93.97
#40 0.425 50.38 6.48 12.51 87.49 87.49
#60 0.250 72.77 9.36 21.87 78.13 78.13
#140 0.106 180.60 23.22 45.09 54.31 54.91
#200 0.075 65.21 8.39 53.47 46.53 46.53
Pan - 361.82 46.53 100.00 - -
TestedBy  PC Date Checked By W Date Q~f\\~ |
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ASTM D

HYDROMETER ANALYSIS
422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY [N TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. STN-1
Lab ID 2012-433-01-03 Soif Color BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured {(°c) Correction Corrected (%) Factor {mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 375 22.6 4.64 32.9 82.6 0.01303 0.0294 38.4
5 32.0 22.6 464 27.4 68.7 0.01303 0.0194 32.0
15 24.0 22.6 4.64 19.4 48.6 0.01303 0.0118 22.6
32 20.0 22.6 4.64 15.4 38.6 0.01303 0.0083 18.0
65 16.0 22.7 4.61 114 28.6 0.01302 0.0060 13.3
250 12.0 22.9 4.55 7.4 18.7 0.01299 0.0031 8.7
1440 10.0 22.4 4.7 5.3 13.3 0.01307 0.0013 6.2
Soil Specimen Data Other Corrections
Tare No. 2487
Tare + Dry Material (gm) 137.27 a - Factor 0.99
Weight of Tare (gm) 92.87
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 46.53
Weight of Dry Material (gm) 39.4
Specific Gravity 2.7 Assumed

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

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89 (SOP - S4A)

Client MICROBAC Boring No. NA

Client Reference Cleveland Background Soils L12090032 Depth (ft) NA

Project No. 2012-433-01 Sample No. STN-1

Lab ID 2012-433-01-03 Soil Description BROWN SILTY CLAY

Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)

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

Liquid Limit Test 1 2 3

M
Tare Number 407 332 31 U
Wt. of Tare & WS (gm) 40.42 4570 46.32 L
Wt. of Tare & DS (gm) 36.32 40.76 41.12 T
Wt. of Tare (gm) 18.02 19.38 19.45 I
Wit. of Water (gm) 4.1 49 52 P
Wt. of DS (gm) 18.3 21.4 217 o

I
Moisture Content (%) 22.4 23.1 240 N
Number of Blows 27 22 17 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 321 109 Liquid Limit (%) 23
Wt. of Tare & WS (gm) 26.20 21.93
Wt. of Tare & DS (gm) 25.14 20.94 Plastic Limit (%) 19
Wt of Tare (gm) 19.47 15.54
Wit. of Water (gm) 1.1 1.0 Plasticity Index (%) 4
Wt. of DS (gm) 57 54

USCS Symbol CL-ML

Moisture Content (%) 18.7 18.3 04

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

Flow Curve Plasticity Chart
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SIEVE AND HYDROMETER ANALYSIS H
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3) eOteChn'cs
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (i) NA
Project No. 2012-433-01 Sample No. ECR-1
Lab D 2012-433-01-04 Soit Color BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand i silt and clay fraction
USDA cobbles gravel | sand ] silt | cla
12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.47
#4 To #200 Sand 37.85
Finer Than #200 Silt & Clay 61.68
USCS Symbol CL, TESTED
USCS Classification SANDY LEAN CLAY
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USDA CLASSIFICATION CHART

Client MICROBAC Boring No.
Client Reference Cleveland Background Soils L 12090032 Depth (ft)
Project No. 2012-433-01 Sample No.
Lab ID 2012-433-01-04 Soit Color
90 10
80 20

eotechnics

INTEGRITY IN TESTING

SILTY CLAY  LOAM

30 / CLAY LOAM y /X\
AN /X 2\
N\
20 \/ \// \
— ——— o Xf——fNC NS
SANDY LOAM \
10 N \A SILT LoAM 90
LOAMY = \ SILT
SAND SAND
100 90 80 70 30 0
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm) Finer Percenmge material for USDA Classificat.
Gravel 1.37 0.00
2 98.63 Sand 39.83 40.48
0.05 58.70 Sift 40.59 41.15
0.002 18.12 Clay 18.12 18.37
USDA Classification: LOAM
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Client MICROBAC

Client Reference Cleveland Background Soils L12090032
Project No. 2012-433-01

Lab ID 2012-433-01-04

eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

Boring No. NA
Depth (ft) NA
Sample No. ECR-1
Soil Color BROWN

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4" Material

Tare No. 1430 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 926.66 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 841.50 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 145 .41 Weight of Tare (gm) NA
Weight of Water (gm) 85.16 Weight of Water (gm) NA
Weight of Dry Soil (gm) 696.09 Weight of Dry Soil (gm) NA
Moisture Content (%) 12.2 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 696.09
Dry Weight - 3/4" Sample (gm) 266.72 Weight of minus #200 material (gm) 429,37
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 266.72
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wat.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
8" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
112" 375 0.00 0.00 0.00 100.00 100.00
1" 250 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 1.38 0.20 0.20 99.80 99.80
#4 4.75 1.88 0.27 0.47 99.53 99.53
#10 2.00 6.29 0.90 1.37 98.63 98.63
#20 0.85 13.54 1.95 3.32 96.68 96.68
#40 0.425 24.90 3.58 6.89 93.11 93.11
#60 0.250 58.27 8.37 15.27 84.73 84.73
#140 0.106 131.99 18.96 34.23 65.77 65.77
#200 0.075 28.47 4.09 38.32 61.68 61.68
Pan 429.37 61.68 100.00 - -
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. ECR-1
Lab ID 2012-433-01-04 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°c) Correction Corrected {%) Factor {mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 49.0 22.6 4,64 44.4 87.6 0.01303 0.0265 54.0
5 435 226 4.64 389 76.7 0.01303 0.0178 47.3
15 36.5 22.6 4.64 31.9 62.9 0.01303 0.0108 38.8
30 325 22.6 464 27.9 55.0 0.01303 0.0079 339
63 28.5 22.7 4.61 23.9 47.2 0.01302 0.0056 29.1
250 22.0 22.9 4.55 17.4 34.5 0.01299 0.0029 213
1440 16.5 22.4 4,71 11.8 23.3 0.01307 0.0013 14.4
Soil Specimen Data Other Corrections
Tare No. 659
Tare + Dry Material (gm) 151.3 a - Factor 0.99
Weight of Tare (gm) 96.17
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 61.68
Weight of Dry Material (gm) 50.13
Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material,
TestedBy  TO Date 9117712 CheckedBy Y. pate §-Q\~[2)
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89 (SOP - S4A)

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. ECR-1
Lab D 2012-433-01-04 Soil Description BROWN LEAN CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 { Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description
Liquid Limit Test 1 2 3
M
Tare Number 429 3166 310 U
Wht. of Tare & WS (gm) 36.56 40.18 44 15 L
Wit. of Tare & DS (gm) 30.08 34.48 37.38 T
Wt. of Tare (gm) 10.78 18.12 19.45 I
Wit. of Water (gm) 6.5 57 6.8 P
Wit. of DS (gm) 19.3 16.4 17.9 o]
I
Moisture Content (%) 33.6 34.8 37.8 N
Number of Blows 34 25 17 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 375 398 Liquid Limit (%) 35
Wi. of Tare & WS (gm) 19.19 21.95
Wt. of Tare & DS (gm) 18.08 20.78 Plastic Limit (%) 23
Wt. of Tare (gm) 13.19 15.70
Wt. of Water (gm) 1.1 12 Plasticity Index (%) 12
Wt. of DS (gm) 49 51
USCS Symbol CL
Moisture Content (%) 227 23.0 -0.3
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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SIEVE AND HYDROMETER ANALYSIS H
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3) eOteChr“cs

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. WCR-1
Lab ID 2012-433-01-05 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel sand | silt and clay fraction
USDA cobbles gravel { sand | silt | clay
12" 6" 3~ 3/4" 318" #4 #10 #20 #40 #140 #200
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.00
#4 To #200 Sand 3.44
Finer Than #200 Silt & Clay 96.56
USCS Symbol MH, TESTED
USCS Classification ELASTIC SILT
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. WCR-1
Lab ID 2012-433-01-05 Soil Color BROWN
PERCENT CLAY
PERCENT SILT
50 i 50
40 / (S;/E;lSY ) ClLAY 60
, —— — N\ e e ;.L—;warwm‘(
3 E CLAY LOAM 70
" SANDY CLAY | OAM ¢ %
20 / W

'SANDY LOAM

1 0 SILT LOAM
100 80 80 70 60 50 40 30 20 10 0
< PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 0.18 0.00
2 99.82 Sand 5.55 5.56
0.05 94.27 Silt 57.86 57.96
0.002 36.42 Clay 36.42 36.48
USDA Classification: SILTY CLAY LOAM
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WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. WCR-1
Lab ID 2012-433-01-05 Soil Color BROWN

eotechnics

INTEGRITY IN TESTING

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4" Material

Tare No. 1446 Tare No. NA
Wagt.Tare + Wet Specimen (gm) 842.39 Wat. Tare + Wet Specimen (gm) NA
Wat.Tare + Dry Specimen (gm) 679.00 Wagt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 14522 Weight of Tare (gm) NA
Weight of Water (gm) 163.39 Weight of Water (gm) NA
Weight of Dry Soil (gm) 533.78 Weight of Dry Soil (gm) NA
Moisture Content (%) 30.6 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 533.78
Dry Weight - 3/4" Sample (gm) 18.36 Weight of minus #200 material (gm) 515.42
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material {gm) 18.36
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wat.of Soll Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 250 0.00 0.00 0.00 100.00 100.00
3/4" 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
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 475 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.96 0.18 0.18 99.82 99.82
#20 0.85 1.70 0.32 0.50 99.50 99.50
#40 0.425 464 0.87 1.37 98.63 98.63
#60 0.250 4.66 0.87 224 97.76 97.76
#140 0.106 4.82 0.90 3.14 96.86 96.86
#200 0.075 1.58 0.30 3.44 96.56 96.56
Pan - 515.42 96.56 100.00 - -
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. WCR-1
Lab ID 2012-433-01-05 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°c) Correction Corrected (%) Factor (mm) (%)
{min)
0 NA NA NA NA NA NA NA NA
2 54.5 226 4,64 499 93.6 0.01303 0.0250 90.4
5 50.0 226 4.64 454 85.1 0.01303 0.0166 82.2
15 43.0 226 4.64 38.4 72.0 0.01303 0.0102 69.5
30 39.0 22.6 4.64 344 64.5 0.01303 0.0075 62.3
60 345 227 4.61 29.9 56.1 0.01302 0.0055 54.2
250 27.0 229 4.55 22.4 42.1 0.01299 0.0028 40.7
1440 215 22.4 4.71 16.8 31.5 0.01307 0.0012 304
Soil Specimen Data Other Corrections
Tare No. 961
Tare + Dry Material (gm) 159.96 a - Factor 0.99
Weight of Tare (gm) ‘ 102.22
Weight of Deflocculant (gm) 50 Percent Finer than # 200 96.56
Weight of Dry Material (gm) 52.74
Specific Gravity 2.7 Assumed
Note: Hydrometer test is performed on - # 200 sieve material.
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10/ AASHTO T89 (SOP - S4A)

Client MICROBAC Boring No. NA

Client Reference Cleveland Background Soils L12090032 Depth (ft) NA

Project No. 2012-433-01 Sample No. WCR-1

Lab iD 2012-433-01-05 Soil Description BROWN ELASTIC SILT

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

( Minus No. 40 sieve material, Airdried)

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

Liquid Limit Test 1 2 3

M
Tare Number 423 293 317 u
Wt. of Tare & WS (gm) 37.52 41.69 42.40 L
Wit. of Tare & DS (gm) 28.50 32.38 32.68 T
Wt of Tare (gm) 15.00 18.34 18.74 i
Wt. of Water (gm) 9.0 9.3 9.7 P
Wt. of DS (gm) 13.5 14.0 13.9 O

I
Moisture Content (%) 66.8 66.3 69.7 N
Number of Blows 35 24 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 268 343 Liquid Limit (%) 67
Wt. of Tare & WS (gm) 22.42 2553
Wt. of Tare & DS (gm) 20.93 23.98 Piastic Limit (%) 33
Wt. of Tare (gm) 16.40 19.31
Wt. of Water (gm) 1.5 1.6 Plasticity Index (%) 34
Wt. of DS (gm) 45 47

USCS Symbol MH

Moisture Content (%) 32,9 33.2 -0.3
Note: The acceptable range of the two Moisture contents is + 2.6

Flow Curve Plasticity Chart
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SIEVE AND HYDROMETER ANALYSIS 3
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3) eOteChn'cs
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. STG-1
LabiD 2012-433-01-06 Soit Color BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand | silt | cla
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Particle Diameter {mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 1.22
#4 To #200 Sand 19.34
Finer Than #200 Silt & Clay . 79.44
tUSCS Symbol CL, TESTED
USCS Classification  LEAN CLAY WITH SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (i) NA
Project No. 2012-433-01 Sample No. STG-1
LabID 2012-433-01-06 Soil Color BROWN
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Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size (mm) Finer Percentage material for USDA Classificat.
Gravel! 2.76 0.00
2 97.24 Sand 21.04 21.63
0.05 76.20 Silt 44.46 45,72
0.002 31.74 Clay 31.74 32.64

USDA Cilassification: CLAY LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-83 (2007)/AASHTO T88-00 (SOP-83)
Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. STG-1
LabiD 2012-433-01-06 Soit Color BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 1456 Tare No. NA
Wagt.Tare + Wet Specimen (gm) 974.86 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 847.50 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 145.23 Weight of Tare (gm) NA
Weight of Water (gm) 127.36 Weight of Water (gm) NA
Weight of Dry Soil (gm) 702.27 Weight of Dry Soil (gm) NA
Moisture Content (%) 18.1 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 702.27
Dry Weight - 3/4" Sample (gm) 144.37 Weight of minus #200 material (gm) 557.90
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 144.37
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wat.of Soil Percent  Accumulated Percent  Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
1 1/2" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.6 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 4.06 0.58 0.58 99.42 99.42
#4 4.75 4.48 0.64 1.22 98.78 98.78
#10 2.00 10.85 1.54 2.76 97.24 97.24
#20 0.85 12.51 1.78 4.54 95.46 95.46
#40 0.425 28.36 4.04 8.58 91.42 91.42
#60 0.250 26.92 3.83 12.41 87.59 87.59
#140 0.106 42.41 6.04 18.45 81.55 81.55
#200 0.075 14.78 2.10 20.56 79.44 79.44
Pan - 557.90 79.44 100.00 - -
Tested By PC Date 9/14/12  Checked By &LC Date q 'g) ~| ’ 2
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. STG-1
Lab ID 2012-433-01-06 Soil Color BROWN
Elapsed R Temp.  Composite R N K Diameter N'
Time Measured (°c) Correction Corrected (%) Factor (mm) (%)
{min)
0 NA NA NA NA NA NA NA NA
2 45.0 22.6 4.64 40.4 89.9 0.01303 0.0275 71.4
5 42.5 22.6 4.64 379 84.3 0.01303 0.0178 67.0
15 37.0 226 4.64 324 721 0.01303 0.0108 57.3
30 33.0 22.6 4.64 28.4 63.2 0.01303 0.0079 50.2
65 30.0 22.7 4.61 254 56.6 0.01302 0.0054 449
250 245 22.9 4.55 19.9 44.5 0.01299 0.0029 35.3
1440 20.0 22.4 4.71 15.3 341 0.01307 0.0012 27.1
Soil Specimen Data Other Corrections
Tare No. 694
Tare + Dry Material (gm) 147.28 a - Factor 0.99
Weight of Tare (gm) 97.85
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 79.44
Weight of Dry Material (gm) 44.43
Specific Gravity 2.7 Assumed

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

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10/ AASHTO T89 (SOP - S4A)
Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L 12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. STG-1
Lab ID 2012-433-01-06 Soil Description BROWN LEAN CLAY

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

(Minus No. 40 sieve material, Airdried)

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

Liquid Limit Test 1 2 3
M
Tare Number 418 117 351 u
Wt. of Tare & WS (gm) 4162 4417 42.86 L
Wit. of Tare & DS (gm) 35.97 37.25 35.47 T
Wit. of Tare (gm) 21.45 20.21 18.10 i
Wt. of Water (gm) 5.7 6.9 7.4 P
Wit. of DS (gm) 14.5 17.0 17.4 o
i
Moisture Content (%) 38.9 40.6 425 N
Number of Blows 35 26 18 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 1882 2045 Liquid Limit (%) 41
Wt. of Tare & WS (gm) 25.79 25.29
Wt. of Tare & DS (gm) 2472 2427 Plastic Limit (%) 19
WHt. of Tare (gm) 19.23 19.02
Wt. of Water (gm) 1.1 1.0 Plasticity Index (%) 22
Wt. of DS (gm) 55 53
USCS Symbol CcL
Moisture Content (%) 18.5 19.4 0.1
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-83 (2007)/AASHTO T88-00 (SOP-S3)
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (fH) NA
Project No. 2012-433-01 Sample No. RRN-1
Lab ID 2012-433-01-07 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
uscs cobbles gravel | sand | silt and clay fraction
USDA cobbles gravel | sand i silt | clay|
12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
100 ; O > e e e et S =
4 .a"‘"'o-..“
90 - ™ Ny
4 \\
80 | \,\
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g

Percent Finer By Weight
B o1
< fev]
it

h 15
30 : \\ \
20 ‘\)
10
o 14 L
1000 100 10 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 1.05
#4 To #200 Sand 11.94
Finer Than #200 Sift & Clay 87.01
USCS Symbol CL, TESTED

USCS Classification LEAN CLAY
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (it) NA
Project No. 2012-433-01 Sample No. RRN-1
Lab ID 2012-433-01-07 Soil Color BROWN
90 10
80 20

PERCENT CLAY LY M/\ 0
/\/\C LAY\A/\
60

50 50

40 4”\ 2<\ M 60
A XX
VA R A 7/\\ 70
N AN AN

Cl

30 /

20

SANDY LOAM

SILT LOAM

10
LOAMY
SAND SAND
100 90 80 70 60 50 40 30
< PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat.
Gravel 2.48 0.00
2 97.52 Sand 16.77 16.17
0.05 81.75 Sift 62.97 64.57
0.002 18.78 Clay 18.78 19.26
USDA Classification: SILT LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)
Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth () NA
Project No. 2012-433-01 Sample No. RRN-1
Lab ID 2012-433-01-07 Soil Color BROWN

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4" Material

Tare No. 1420 Tare No. NA
Wagt.Tare + Wet Specimen (gm) 924.17 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 768.50 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 144.65 Weight of Tare (gm) NA
Weight of Water (gm) 155.67 Weight of Water (gm) NA
Weight of Dry Soil (gm) 623.85 Weight of Dry Soil (gm) NA
Moisture Content (%) 25.0 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 623.85
Dry Weight - 3/4" Sample (gm) 81.04 Weight of minus #200 material (gm) 542.81
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 81.04
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wat.of Soil Percent  Accumulated Percent  Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
_(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2" 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4” 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 1.77 0.28 0.28 99.72 99.72
#4 4.75 478 0.77 1.05 98.95 98.95
#10 2.00 8.91 1.43 2.48 97.52 97.52
#20 0.85 9.79 1.57 4.05 95.95 95.95
#40 0.425 8.35 1.34 5.39 94.61 94.61
#60 0.250 7.03 1.13 6.51 93.49 93.49
#140 0.106 23.95 3.84 10.35 89.65 89.65
#200 0.075 16.46 2.64 12.99 87.01 87.01
Pan - 542.81 87.01 100.00 - -
Tested By PC Date 9/14/12  Checked By V\Q Date Q';l =10
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HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soifs L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RRN-1
Lab ID 2012-433-01-07 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured (°c) Correction Corrected (%) Factor {(mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 50.5 22.6 4.64 45.9 84.3 0.01303 0.0261 73.3
5 445 22.6 4.64 39.9 73.2 0.01303 0.0175 63.7
15 36.5 22.6 4.64 319 58.5 0.01303 0.0108 50.9
30 31.0 22.6 4.64 26.4 48.4 0.01303 0.0080 421
62 255 22.7 4.61 20.9 384 0.01302 0.0058 334
250 19.0 22.9 4,55 14.4 26.5 0.01299 0.0030 23.1
1440 13.5 22.4 4.71 8.8 16.2 0.01307 0.0013 14.1
Soil Specimen Data Other Corrections
Tare No. 1463
Tare + Dry Material (gm) 168.64 a - Factor 0.99
Weight of Tare (gm) 109.76
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 87.01
Weight of Dry Material (gm) 53.88
Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.
Ve
Tested By 10 Date 9/17/12 _ Checked By \LQ Date Q’QJ - o)\
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10/ AASHTO T89 (SOP - S4A)

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L 12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RRN-1
Lab ID 2012-433-01-07 Soil Description BROWN SILT
Note: The USCS symbol used with this test refers only to the minus No. 40 (Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number 312 399 405 U
Wt of Tare & WS (gm) 39.91 35.31 40.09 L
Wt of Tare & DS (gm) 33.25 28.18 32.58 T
Wt. of Tare (gm) 19.31 13.63 17 .44 I
Wt. of Water (gm) 6.7 7.1 7.5 P
Wt of DS (gm) 13.9 14.6 15.1 (0]
i
Moisture Content (%) 47.8 49.0 49.6 N
Number of Blows 32 26 21 T
Plastic Limit Test 1 2 Range Test Resuits
Tare Number 189 216 Liquid Limit (%) 49
Wi. of Tare & WS (gm) 26.05 25.94
Wt. of Tare & DS (gm) 24863 24 63 Plastic Limit (%) 28
Wt. of Tare (gm) 19.65 19.78
Wt. of Water (gm) 1.4 1.3 Plasticity Index (%) 21
Wt. of DS (gm) 5.0 4.9
USCS Symbol ML
Moisture Content (%) 28.5 27.0 1.5
Note: The acceptable range of the two Moisture contentsis + 2.6
Flow Curve Plasticity Chart
T T T T T
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20 L . ML ': z'
L (o 100 0o,/ 20 40 60 80 100
Number of Blows CL- h Liquid Limit (%)
Tested By  JP Date  9/18/12 Checked By \I\Q pate N ~(2
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RRS-1
Lab iD 2012-433-01-08 Soil Color BROWN
__SIEVE ANALYSIS HYDROMETER
uscs cobbles _gravel sand f silt and clay fraction
USDA cobbles gravel | sand | silt | clay
12" 6" 3" 3/4” 3/8" #4 #10 #20 #40 #140 #200
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Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Grave/ 4.51
#4 To #200 Sand 17.64
Finer Than #200 Silt & Clay 77.85
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY WITH SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RRS-1
Lab ID 2012-433-01-08 Soil Color BROWN

PERCENT CLAY 70
60
50

40 SANDY
<_CLAY
_—y A — —/Z\T. SILTYC,L:Y LOAM

CLAY LOAM

LOAM
SANDY LOAM

30

20

10

SAND \

100 90 80 70 60 50 40
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size {mm) Finer Percentage material for USDA Classificat.
Gravel 9.68 0.00
2 90.32 Sand 13.40 14.84
0.05 76.92 Silt 4510 49.93
0.002 31.82 Clay 31.82 35.23

USDA Classification: SILTY CLAY LOAM

page 2 of 4 DCN: CT-S3A DATE:01/27/12 REVISION: 10 CiUsersiGeojackiDocuments\PRINT Q (LOCALIMICROBAC, 433-01{Siovetyd 8.X1 S]Sheet 1

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



eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RRS-1
Lab ID 2012-433-01-08 Soil Color BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 1429 Tare No. NA
Wagt.Tare + Wet Specimen (gm) 897.70 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 787.70 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 144.88 Weight of Tare (gm) NA
Weight of Water (gm) 110.00 Weight of Water (gm) NA
Weight of Dry Soil (gm) 642.82 Weight of Dry Soil (gm) NA
Moisture Content (%) 17.1 Moisture Content (%) NA
Wet Weight -3/4” Sample (gm) NA Weight of the Dry Specimen (gm) 642.82
Dry Weight - 3/4" Sample (gm) 142.39 Weight of minus #200 material (gm) 500.43
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 142.39
Dry Weight + 3/4” Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wat.of Soil Percent  Accumulated Percent Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
{gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2° 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 125 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 5.01 0.78 0.78 99.22 99.22
#4 4.75 23.98 3.73 4.51 95.49 95.49
#10 2.00 33.25 517 9.68 50.32 90.32
#20 0.85 30.27 4.71 14.39 85.61 85.61
#40 0.425 20.76 3.23 17.62 82.38 82.38
#60 0.250 12.84 2.00 19.62 80.38 80.38
#140 0.106 12.35 1.92 21.54 78.46 78.46
#200 0.075 3.93 0.61 22.15 77.85 77.85
Pan - 500.43 77.85 100.00 - -
Tested By  PC Date 914112 Checked By ¢ pate 94-}~|D.
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RRS-1
LabID 2012-433-01-08 Soil Color BROWN
Elapsed R Temp.  Composite R N K Diameter N'
Time Measured (°c) Correction Corrected (%) Factor {mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 43.0 226 4.64 38.4 97.1 0.01303 0.0280 75.6
5 41.5 22.6 4.64 36.9 93.3 0.01303 0.0180 72.6
17 38.5 22.6 4.64 319 80.6 0.01303 0.0102 62.8
32 33.0 226 4.64 28.4 71.8 0.01303 0.0076 55.9
60 29.0 22.7 4.61 24.4 61.7 0.01302 0.0057 48.1
250 23.0 22.9 4.55 18.4 46.7 0.01299 0.0029 36.4
1440 18.0 22.4 4.71 13.3 33.6 0.01307 0.0013 26.2
Soil Specimen Data Other Corrections
Tare No. 975
Tare + Dry Material (gm) 142.68 a - Factor 0.99
Weight of Tare (gm) 98.57
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 77.85
Weight of Dry Material (gm) 39.11
Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.
TestedBy  TO Date 917712 CheckedBy  J( pate 4-)}~\ 2
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10/ AASHTO T89 (SOP - S4A)

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. RRS-1
Lab ID 2012-433-01-08 Soil Description BROWN LEAN CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 (Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number 427 2234 274 u
Wt of Tare & WS (gm) 43.21 41.01 46.53 L
W of Tare & DS (gm) 34.33 32.88 37.51 T
Wt. of Tare (gm) 15.47 16.11 19.96 1
WL of Water (gm) 8.9 8.1 9.0 P
W of DS (gm) 18.9 16.8 17.6 (0]
1
Moisture Content (%) 471 48.5 51.4 N
Number of Blows 34 24 16 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 240 180 Liquid Limit (%) 49
Wh. of Tare & WS (gm) 25.95 2472
WA, of Tare & DS (gm) 2477 23.50 Plastic Limit (%) 24
Wt of Tare (gm) 19.88 18.56
WA. of Water (gm) 1.2 1.2 Plasticity Index (%) 25
W of DS (gm) 4.9 49
USCS Symbol CL
Moisture Content (%) 241 247 -0.6
Note: The acceptable range of the two Moisture contents is + 2.6
Fiow Curve Plasticity Chart
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SIEVE AND HYDROMETER ANALYSIS eotechnics

ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)
INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. HSP-1
LabID 2012-433-01-09 Soil Color BROWN
SIEVE ANALYSIS k HYDROMETER
uscs cobbles gravel | sand ] silt and clay fraction
USDA cobbles gravel | sand ! silt |cla
12" ¢ 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200
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Particie Diameter {(mm)
USCS Summary

Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 1.47
#4 To #200 Sand 13.94
Finer Than #200 Silt & Clay 84.60
USCS Symbol CL, TESTED

USCS Classification LEAN CLAY WITH SAND
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (1t) NA
Project No. 2012-433-01 Sample No. HSP-1
Lab ID 2012-433-01-09 Soil Color BROWN

AN
v L

30

100 0
PERCENT SAND

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm

Size (mm) _ Finer Percentage material for USDA Classificat.
Gravel 3.18 0.00
2 96.82 Sand 14.72 15.20
0.05 82.10 Silt 49.33 50.95
0.002 32.77 Clay 32.77 33.84

USDA Classification: SILTY CLAY LOAM
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)
Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 12090032 Depth () NA
Project No. 2012-433-01 Sample No. HSP-1
Lab ID 2012-433-01-09 Soil Color BROWN

Moisture Content of Passing 3/4” Material

Water Content of Retained 3/4° Material

Tare No. 1439 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 903.72 Wgt.Tare + Wet Specimen (gm) NA
Wgt.Tare + Dry Specimen (gm) 797.30 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 145.60 Weight of Tare (gm) NA
Weight of Water (gm) 106.42 Weight of Water (gm) NA
Weight of Dry Soil (gm) 651.70 Weight of Dry Soil (gm) NA
Moisture Content (%) 16.3 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 651.70
Dry Weight - 3/4" Sample (gm) 100.39 Weight of minus #200 material (gm) 551.31
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 100.39
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wagt.of Soil Percent  Accumulated Percent  Accumulated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
172" 12.5 2.81 0.43 0.43 99.57 99.57
3/8" 9.50 1.99 0.31 0.74 99.26 99.26
#4 4.75 4.75 0.73 1.47 98.53 98.53
#10 2.00 11.20 1.72 3.18 96.82 96.82
#20 0.85 12.78 1.96 518 94.85 94.85
#40 0.425 13.46 2.07 7.21 92.79 92.79
#60 0.250 14.44 2.22 9.43 90.57 90.57
#140 0.106 27.99 4.29 13.72 86.28 86.28
#200 0.075 10.97 1.68 15.40 84.60 84.60
Pan - 551.31 84.80 100.00 - -
Tested By PC Date 9/14/12  Checked By %C Date q -2\ 2L
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ASTM D

HYDROMETER ANALYSIS
422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. HSP-1
Lab ID 2012-433-01-09 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured (°c) Correction Corrected (%) Factor {mm) {%)
{min)
0 NA NA NA NA NA NA NA NA
2 420 22.6 4.64 37.4 92.9 0.01303 0.0283 78.6
5 39.0 22.6 4.64 34.4 85.4 0.01303 0.0183 72.3
15 345 22.6 4.64 29.9 74.2 0.01303 0.0110 62.8
30 30.5 22.6 4.64 259 64.3 0.01303 0.0080 54.4
66 27.0 22.7 4.61 22.4 55.7 0.01302 0.0055 471
250 22.0 229 4.55 17.4 434 0.01299 0.0029 36.7
1440 18.0 22.4 4.71 13.3 33.1 0.01307 0.0013 28.0
Soil Specimen Data Other Corrections
Tare No. 1139
Tare + Dry Material (gm) 143.78 a - Factor 0.99
Weight of Tare (gm) 98.97
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 84.60
Weight of Dry Material (gm) 39.81
Specific Gravity 2.7 Assumed

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

Client Reference
Project No.

Lab 1D

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89 (SOP - S4A)

MICROBAC Boring No.
Cleveland Background Soils L12090032 Depth (ft)
2012-433-01 Sample No.
2012-433-01-09 Soil Description

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

sieve material, See the

eotechnics

INTEGRITY IN TESTING

NA

NA

HSP-1

BROWN LEAN CLAY

{ Minus No. 40 sieve material, Airdried)

Liquid Limit Test 1 2 3
M
Tare Number 290 403 318 U
Wt of Tare & WS (gm) 42.70 39.00 41.87 L
Wt of Tare & DS (gm) 36.61 33.33 35.23 T
Wt. of Tare (gm) 20.25 18.60 18.55 l
Wi, of Water (gm) 6.1 57 6.6 P
Wt. of DS (gm) 16.4 14.7 16.7 o]
I
Moisture Content (%) 37.2 38.5 39.8 N
Number of Blows 28 23 17 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 296 2234 Liquid Limit (%) 38
Wt. of Tare & WS (gm) 25.58 22.81
Wt. of Tare & DS (gm) 24.40 21.66 Plastic Limit (%) 21
Wi. of Tare (gm) 18.78 16.12
Wt. of Water (gm) 1.2 1.2 Plasticity Index (%) 17
Wt. of DS (gm) 5.6 55
USCS Symbol CL
Moisture Content (%) 21.0 20.8 0.2
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
45 60
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- & g 40 = - ]
éss ~H § .
(=] =
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%30 H 8 / MH
= 2
z % TR /JT
25 | .
- 10 4 / R
i ) ALY 7
20 e Y5 ML
L 10 100 0 20 40 80 80 100
Number of Blows CL- ML Liquid Limit (%}
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils 112090032 Depth (it) NA
Project No. 2012-433-01 Sample No. BSR-1
Lab ID 2012-433-01-10 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
Uscs cobbles gravel sand l silt and clay fraction
USDA cobbles gravel | sand | silt | clay]
12" 6" 3 3/4" 3/8" #4 #10 #20 #40 #140 #200
100 e o OmmOne
A 7] ( .
] S~
20 L]
] o
N
204 I E‘ -
70 ]
z \
360 b
= \
o)
& .
3 50 - b\
L.
g 40§ - — 4 _‘-¥
&
30 ;7 I - ,*L__ N Ai LL ,,,,,,,, —]
L T H .
10 ] | I R F L . |
T
. i | 1 [ i
1000 100 10 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Summary
Sieve Sizes (mm) Percentage
Greater Than #4 Grave/ 0.51
#4 To #200 Sand 8.60
Finer Than #200 Silt & Clay 90.89
USCS Symbol CL, TESTED
USCS Classification LEAN CLAY
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eotechnics

INTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (it) NA
Project No. 2012-433-01 Sample No. BSR-1
Lab ID 2012-433-01-10 Soil Color BROWN

£ CL}/ W
\; l :7/ \T SILTY
40 SANDY
CLAY
/\S/H.TYCLAY LOAM /\

CLAY LOAM

/“V\

SILT LOAM

10

SAND
N\
100 90 80 70 60 50 40 30 20 10 0
< PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (imm)  Finer Percentage material for USDA Classificat.
Gravel 1.49 0.00
2 98.51 Sand 9.48 9.63
0.05 89.03 Sit 45.43 46.12
0.002 43.59 Clay 43.58 44.25
USDA Classification: SILTY CLAY
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WASH SIEVE ANALYSIS

ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

Client MICROBAC

Client Reference Cleveland Background Soils 112090032
Project No. 2012-433-01

Lab ID 2012-433-01-10

Boring No. NA
Depth (ft) NA
Sample No. BSR-1
Soil Color BROWN

eotechnics

INTEGRITY IN TESTING

Moisture Content of Passing 3/4” Material

Water Content of Retained 3/4" Material

Tare No. 1454 Tare No. NA
Wagt. Tare + Wet Specimen (gm) 897.30 Wagt.Tare + Wet Specimen (gm) NA
Wat.Tare + Dry Specimen (gm) 760.70 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 144.98 Weight of Tare (gm) NA
Weight of Water (gm) 136.60 Weight of Water (gm) NA
Weight of Dry Soil (gm) 615.72 Weight of Dry Soil (gm) NA
Moisture Content (%) 22.2 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 615.72
Dry Weight - 3/4" Sample (gm) 56.12 Weight of minus #200 material (gm) 559.60
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 56.12
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wat.of Soil Percent  Accumulated Percent  Accumulated
Size Opening Retained Retained  Percent Finer Percent
{mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2° 375 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/14" 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
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 3.16 0.51 0.51 99.49 99.49
#10 2.00 6.01 0.98 1.49 98.51 98.51
#20 0.85 7.20 1.17 2.66 97.34 97.34
#40 0.425 6.61 1.07 3.73 96.27 96.27
#60 0.250 7.54 1.22 4.96 95.04 95.04
#140 0.106 17.68 2.87 7.83 92.17 92.17
#200 0.075 7.92 1.29 9.11 90.89 90.89
Pan - 559.60 90.89 100.00 - -
Tested By PC Date Checked By Ul Date q -’ )] - ];2
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)/AASHTO T88-00 (SOP-S3)

eotechnics

INTEGRITY IN TESTING

Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soils L12090032 Depth (ft) NA
Project No. 2012-433-01 Sample No. BSR-1
lLab ID 2012-433-01-10 Soil Color BROWN
Elapsed R Temp. Composite R N K Diameter N
Time Measured (°c) Correction Corrected (%) Factor (mm) (%)
(min)
0 NA NA NA NA NA NA NA NA
2 50.5 2286 4.64 459 94.7 0.01303 0.0261 86.0
5 48.5 22.6 4.64 43.9 90.5 0.01303 0.0168 82.3
15 43.5 22.6 4.64 38.9 80.2 0.01303 0.0102 72.9
30 40.0 226 4.64 35.4 73.0 0.01303 0.0074 66.3
63 36.0 227 4.61 31.4 64.8 0.01302 0.0053 58.9
250 30.0 22.9 4.55 25.4 52.5 0.01299 0.0028 47.8
1440 24,5 22.4 4.71 19.8 40.9 0.01307 0.0012 37.1
Soil Specimen Data Other Corrections
Tare No. 506
Tare + Dry Material (gm) 153.11 a - Factor 0.99
Weight of Tare (gm) 100.16
Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 90.89
Weight of Dry Material (gm) 47.95
Specific Gravity 2.7 Assumed

Note: Hydrometer test is performed on - # 200 sieve material.
TestedBy  TO Date  9/17/12 _ Checked By KC pate §-)- lQA
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89 (SOP - S4A)
Client MICROBAC Boring No. NA
Client Reference Cleveland Background Soil L12090032 Depth {ft) NA
Project No. 2012-433-01 Sample No. BSR-1
Lab ID 2012-433-01-10 Soil Description BROWN LEAN CLAY
Note: The USCS symbol used with this test refers only to the minus No. 40 { Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3
M
Tare Number 43 117 427 u
Wt. of Tare & WS (gm) 39.83 44.96 40.17 L
WL of Tare & DS (gm) 33.30 37.05 32.08 T
Wt. of Tare (gm) 19.02 20.20 15.47 |
Wit. of Water (gm) 6.5 7.9 8.1 P
Wt. of DS {(gm) 14.3 16.9 16.6 O
i
Moisture Content (%) 45.7 46.9 48.7 N
Number of Blows 34 25 19 T
Plastic Limit Test 1 2 Range Test Results
Tare Number 2045 354 Liquid Limit (%) 47
Wt. of Tare & WS (gm) 25.16 24.61
Wt. of Tare & DS (gm) 24 .05 23.52 Plastic Limit (%) 22
Wt of Tare (gm) 19.01 18.45
Wt. of Water (gm) 1.1 1.1 Plasticity Index (%) 25
Wit. of DS (gm) 5.0 51
USCS Symbol CL
Moisture Content (%) 22.0 21.5 05
Note: The acceptable range of the two Moisture contents is + 2.6
Filow Curve Plasticity Chart
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APPENDIX D

PROUCL DATASET RUNS




Background Statistics for 7 Metals

(Cuyahoga County multiple sites)

Number of Number 95% UTL
Sites of with 90%

Metal Included  Outliers % ND  Datapoints Maximum Mean SD _ Distribution VAP MAL  Coverage  95% UPL Units Comments
Arsenic 13 1 0.0% 150 28.8 14.06 4.5 No defined distribution {23.1} 22.3 24.0 malkg
Barium 13 8 0.0% 143 118 51.86 19.8 No defined distribution {91.5} 89.3 98.9 mag/kg |5 outliers from WCR
Cadmium 120 1 32.8% 128 1.04 0.452 0.191 Normal 0.834 0.737 0.770 mg/kg |KM method (recommended due to multiple RLs)
Chromium 13 0 0.0% 151 26.8 14.76 3.151  Normal 21.1 19.4 20.0 mal/kg
Lead 13 19 0.0% 132 70.1 23.81 13.5 No defined distribution {50.8} 49.7 51.7 ma/kg |9 outliers from STG, 8 from STN
Mercury 120 14 1.7% 115 0.146 0.0483 0.029 No defined distribution {0.106} 0.092 0.097 mg/kg |8 outliers from STN, 4 from RFP
Selenium 10@ 0 32.0% 100 1.13 0.647 0.177 No defined distribution {1.00} 0.917 0.943 mg/kg

(1) Does not include BCMP or BHME 2011 (all nondetects with elevated reporting limits). BHME 2008 data are included.
(2) Does not include BCME, BHME, or CHFH (elevated reporting limits).

appropriate for use as the MAL.

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




Outlier Tests for Selected Variables
User Selected Options
From File  0-2 for ProUCL - 13 SITES.wst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1

Test for Suspected Outliers with Rosner test 10

Rosner's Outlier Test for Arsenic

Mean 14.18
Standard Deviation 4.745
Number of data 151
Number of suspected outliers 10

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)
1 14.18 4.729 33.1 117 4 3.522 3.892
2 14.06 45 28.8 116 3.276 3.512 3.892
3 13.96 4.348 28.8 119 3.413 3.512 3.892
4 13.86 4.187 26.7 58 3.068 3.512 3.882
5 13.77 4.063 25.2 7 2.813 3.512 3.882
6 13.69 3.964 252 114 2.903 3.51 3.88
7 13.61 3.86 24.6 121 2.846 3.508 3.878
8 13.54 3.762 24.5 118 2914 3.506 3.876
9 13.46 3.661 235 61 2.743 3.504 3.874
10 13.39 3.574 23 66 2.689 3.502 3.872

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 33.1 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 33.1 is a Potential Statistical Outlier



Outlier Tests for Selected Variables
User Selected Options
From File All Data - 13 Sites.wst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1

Test for Suspected Outliers with Rosner test 10

Rosner's Outlier Test for Barium

Mean 57.71
Standard Deviation 34.25
Number of data 151

Number of suspected outliers 10

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)
1 57.71 34.14 317 4 7.595 3.522 3.892
2 55.98 26.96 148 98 3.413 3.512 3.892
3 55.37 25.96 147 97 3.529 3.512 3.892
4 54.75 24.92 145 99 3.621 3.512 3.882
5 54.13 23.86 143 71 3.725 3.512 3.882
6 53.52 22.77 143 94 3.93 3.51 3.88
7 52.91 21.59 129 1 3.525 3.508 3.878
8 52.38 20.7 127 91 3.605 3.506 3.876
9 51.86 19.8 118 92 3.341 3.504 3.874
10 51.39 19.07 116 79 3.388 3.502 3.872

For 5% significance level, there are 8 Potential Outliers
Therefore, Potential Statistical Outliers are
317,148, 147, 145, 143, 143, 129, 127

For 1% Significance Level, there are 6 Potential Outliers
Therefore, Potential Statistical Outliers are
317,148, 147, 145, 143, 143



User Selected Options

From File

Full Precision

Test for Suspected Outliers with Dixon test

Test for Suspected Outliers for Rosner test

Outlier Tests for Selected Variables

All Data - 13 Sites.wst

OFF
]
10

Rosner's Outlier Test for Cadmium

Mean 0.528

Standard Deviation 0.218

Number of data 87
Number of suspected outliers 10

Mean
0.528
0.518
0.512
0.506
0.501
0.496
0.491
0.486
0.482
0.477

© 00 N O O B~ W N = T

—_
o

sd
0.217
0.199
0.192
0.185
0.18
0.175
0.171
0.167
0.163
0.159

Potential

outlier
1.36
1.04
1.01
0.952
0.912
0.881
0.846
0.843
0.831
0.802

Obs.
Number
19
16
79
18
64
67
66
17
69
55

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 1.36 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 1.36 is a Potential Statistical Outlier

Test
value
3.844
2.618
2.592
2.407
2.289
2.204
2.082
2.137
2.143
2.041

Critical

Critical

value (5%) value (1%)

3.338
3.328
3.328
3.325
3.318
3.319

3.32
3.321
3.322
3.323

3.705
3.698
3.695
3.688
3.685
3.687
3.688

3.69
3.691
3.693



Outlier Tests for Selected Variables
User Selected Options
From File  0-2 for ProUCL - 13 Sites Indiv.wst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1

Test for Suspected Outliers with Rosner test 10

Rosner's Outlier Test for Chromium

Mean 14.74
Standard Deviation 2.929
Number of data 149

Number of suspected outliers 10

Potential Obs. Test Critical Critical
# Mean sd outlier Number value value (5%) value (1%)
1 14.74 2.919 223 145 2.591 3.517 3.887
2 14.69 2.872 21.7 19 2.443 3.507 3.887
3 14.64 2.822 8.19 99 2.285 3.507 3.887
4 14.68 2.78 20.9 33 2.236 3.507 3.877
5 14.64 2.741 20.8 18 2.248 3.507 3.877
6 14.6 2.702 8.73 113 2172 3.505 3.875
7 14.64 2.666 20.2 1 2.087 3.503 3.873
8 14.6 2.634 20.2 32 2127 3.501 3.871
9 14.56 2.6 20.2 149 217 3.499 3.869
10 14.52 2.565 20.1 3 2.176 3.497 3.867

For 5% Significance Level, there is no Potential Outlier

For 1% Significance Level, there is no Potential Outlier



Outlier Tests for Selected Variables
User Selected Options
From File WorkSheet.wst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1

Test for Suspected Outliers with Rosner test 10

Rosner's Outlier Test for Lead

Run 1
Mean 36.54
Standard Deviation 38.74
Number of data 151
Number of suspected outliers 10
Potential Obs. Test Critical Critical
# Mean sd outlier Number value value (5%) value (1%)
1 36.54 38.62 203 130 4.311 3.522 3.892
2 35.43 36.39 186 124 4.138 3.512 3.892
3 34.42 34.33 176 132 4.124 3.512 3.892
4 33.46 32.39 170 138 4.215 3.512 3.882
5 32.53 30.46 170 141 4.513 3.512 3.882
6 31.59 28.34 155 125 4.355 3.51 3.88
7 30.74 26.5 138 139 4.048 3.508 3.878
8 29.99 25.02 134 122 4.156 3.506 3.876
9 29.27 23.53 134 140 4.45 3.504 3.874
10 28.53 21.9 114 129 3.903 3.502 3.872

For 5% significance level, there are 10 Potential Outliers
Therefore, Potential Statistical Outliers are
203, 186, 176, 170, 170, 155, 138, 134, 134, 114

For 1% Significance Level, there are 10 Potential Outliers
Therefore, Potential Statistical Outliers are
203, 186, 176, 170, 170, 155, 138, 134, 134, 114



Outlier Tests for Selected Variables
User Selected Options
From File WorkSheet.wst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1

Test for Suspected Outliers with Rosner test 10

Rosner's Outlier Test for Lead

Run 2 (10 outliers already removed)

Mean 27.92
Standard Deviation 20.74
Number of data 141

Number of suspected outliers 10

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)
1 27.92 20.67 112 130 4.068 3.495 3.865
2 27.32 19.55 103 129 3.871 3.487 3.865
3 26.78 18.52 95.2 126 3.694 3.487 3.865
4 26.28 17.64 86.8 123 3.43 3.485 3.855
5 25.84 16.92 86.5 127 3.584 3.485 3.855
6 25.39 16.16 81.5 139 3.472 3.482 3.852
7 24.98 15.47 79.6 125 3.531 3.48 3.85
8 24.57 14.78 76 137 3.479 3.478 3.848
9 2418 14.14 74.2 122 3.536 3.475 3.845
10 23.81 13.5 70.1 138 3.429 3.473 3.843

For 5% significance level, there are 9 Potential Outliers
Therefore, Potential Statistical Outliers are
112, 103, 95.2, 86.8, 86.5, 81.5, 79.6, 76, 74.2

For 1% Significance Level, there are 2 Potential Outliers
Therefore, Potential Statistical Outliers are
112,103



Outlier Tests for Selected Variables
User Selected Options
From File All Data - 13 Sites.wst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1

Test for Suspected Outliers for Rosner test 10

Rosner's Outlier Test for Mercury
Run 1

Mean 0.0941
Standard Deviation 0.254
Number of data 126

Number of suspected outliers 10

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)
1 0.0941 0.253 2.77 84 10.56 3.453 3.823
2 0.0727 0.0836 0.515 86 5.288 3.448 3.823
3 0.0691 0.0738 0.406 88 4.564 3.448 3.823
4 0.0664 0.0675 0.375 87 4.572 3.443 3.813
5 0.0639 0.0616 0.363 89 4.853 3.443 3.813
6 0.0614 0.0555 0.308 83 4.444 3.44 3.81
7 0.0593 0.0509 0.275 80 4.238 3.437 3.807
8 0.0575 0.0471 0.237 43 3.814 3.434 3.804
9 0.056 0.0442 0.231 44 3.957 3.431 3.801
10 0.0545 0.0413 0.225 46 4127 3.428 3.798

For 5% significance level, there are 10 Potential Outliers
Therefore, Potential Statistical Outliers are
2.77,0.515, 0.406, 0.375, 0.363, 0.308, 0.275, 0.237, 0.231, 0.225

For 1% Significance Level, there are 10 Potential Outliers
Therefore, Potential Statistical Outliers are
2.77,0.515, 0.406, 0.375, 0.363, 0.308, 0.275, 0.237, 0.231, 0.225



Outlier Tests for Selected Variables
User Selected Options
From File All Data - 13 Sites.wst
Full Precision OFF
Test for Suspected Outliers with Dixon test 1

Test for Suspected Outliers for Rosner test 10

Rosner's Outlier Test for Mercury
Run 2 (10 outliers already removed)

Mean 0.053
Standard Deviation 0.0383
Number of data 116

Number of suspected outliers 10

Potential Obs. Test Critical Critical
# Mean sd outlier Number value value (5%) value (1%)
1 0.053 0.0381 0.221 103 4.405 3.425 3.795
2 0.0516 0.0351 0.218 77 4.746 3.422 3.795
3 0.0501 0.0315 0.183 43 4217 3.422 3.795
4 0.0489 0.029 0.146 78 3.343 3.415 3.785
5 0.0481 0.0277 0.135 42 3.143 3.415 3.785
6 0.0473 0.0265 0.128 46 3.045 3.411 3.781
7 0.0466 0.0255 0.12 69 2.884 3.408 3.778
8 0.0459 0.0246 0.117 45 2.893 3.405 3.775
9 0.0452 0.0237 0.115 71 2.943 3.401 3.771
10 0.0446 0.0228 0.113 41 2.997 3.398 3.768

For 5% significance level, there are 3 Potential Outliers
Therefore, Potential Statistical Outliers are
0.221, 0.218,0.183

For 1% Significance Level, there are 3 Potential Outliers
Therefore, Potential Statistical Outliers are
0.221,0.218,0.183



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

Test for Suspected Outliers for Rosner test

Outlier Tests for Selected Variables

All Data - 13 Sites.wst

OFF
]
10

Rosner's Outlier Test for Selenium

Mean 0.596
Standard Deviation 0.193
Number of data 100

Number of suspected outliers 10

Potential

# Mean sd outlier
1 0.596 0.192 1.13
2 0.591 0.187 1.09
3 0.586 0.181 1.01
4 0.581 0.176 0.992
5 0.577 0.172 0.975
6 0.573 0.168 0.95
7 0.569 0.164 0.938
8 0.565 0.16 0.911
9 0.561 0.157 0.903
10 0.557 0.154 0.9

Obs.
Number
68
74
75
62
67
65
56
31
57
59

For 5% Significance Level, there is no Potential Outlier

For 1% Significance Level, there is no Potential Outlier

Test
value
2.775
2.675

2.35
2.331
2.314
2.246
2.249
2.158
2.176
2.228

Critical

Critical

value (5%) value (1%)

3.38
3.38
3.38
3.37
3.37
3.366
3.362
3.358
3.354
3.35

3.75
3.75
3.75
3.74
3.74
3.736
3.732
3.728
3.724
3.72



General Background Statistics for Full Data Sets

User Selected Options
From File 0-2 for ProUCL - 13 SITES.wst
Full Precision OFF
Confidence Coefficient 95%
Coverage 90%
Different or Future K Values 1

Number of Bootstrap Operations 2000

Arsenic

General Statistics

Total Number of Observations 150

Tolerance Factor 1.476

Raw Statistics
Minimum 4.6
Maximum 28.8
Second Largest 28.8
First Quartile 11.23
Median 12.9
Third Quartile 16.18
Mean 14.06
SD 4.5
Coefficient of Variation 0.32
Skewness 1.041

Background Statistics

Normal Distribution Test
Lilliefors Test Statistic 0.131
Lilliefors Critical Value 0.0723

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 90% Coverage 20.7
95% UPL (t) 21.53
90% Percentile (z) 19.82
95% Percentile (z) 21.46
99% Percentile (z) 24.53

Gamma Distribution Test
k star 10.45
Theta Star 1.345
MLE of Mean 14.06
MLE of Standard Deviation 4.348
nu star 3135

Number of Distinct Observations 97

Number of Missing Values 1

Log-Transformed Statistics

Minimum 1.526

Maximum 3.36

Second Largest 3.36
First Quartile 2.418
Median 2.557
Third Quartile 2.783
Mean 2.595
SD 0.309

Lognormal Distribution Test
Lilliefors Test Statistic 0.0736
Lilliefors Critical Value 0.0723

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 90% Coverage 21.14
95% UPL (t) 22.38
90% Percentile (z) 19.91
95% Percentile (z) 22.27
99% Percentile (z) 27.48

Data Distribution Test

Data do not follow a Discernable Distribution (0.05)



A-D Test Statistic 1.177
5% A-D Critical Value 0.752

K-S Test Statistic 0.0942
5% K-S Critical Value 0.0765

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile 19.84
95% Percentile 21.89
99% Percentile 26.09

95% WH Approx. Gamma UPL 21.91
95% HW Approx. Gamma UPL 22.01
95% WH Approx. Gamma UTL with 90% Coverage 20.86
95% HW Approx. Gamma UTL with 90% Coverage 20.91

Nonparametric Statistics
90% Percentile 19.84
95% Percentile 23.28
99% Percentile 27.77

95% UTL with 90% Coverage 22.3

95% Percentile Bootstrap UTL with 90% Coverage 22.37
95% BCA Bootstrap UTL with 90% Coverage 22.9

95% UPL 23.95

95% Chebyshev UPL 33.74
Upper Threshold Limit Based upon IQR 23.6



General Background Statistics for Full Data Sets

User Selected Options
From File All Data - 13 Sites.wst
Full Precision OFF
Confidence Coefficient 95%
Coverage 90%
Different or Future K Values 1

Number of Bootstrap Operations 2000

Barium

General Statistics

Total Number of Observations 143

Tolerance Factor 1.481

Raw Statistics

Minimum 16.4

Maximum 118

Second Largest 116

First Quartile 40.4

Median 48.9

Third Quartile 57.5
Mean 51.86

SD 19.8
Coefficient of Variation 0.382
Skewness 1.308

Background Statistics

Normal Distribution Test
Lilliefors Test Statistic 0.14
Lilliefors Critical Value 0.0741

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 90% Coverage 81.18
95% UPL (t) 84.75
90% Percentile (z) 77.23
95% Percentile (z) 84.42
99% Percentile (z) 97.92

Gamma Distribution Test
k star 7.625
Theta Star 6.801
MLE of Mean 51.86
MLE of Standard Deviation 18.78
nu star 2181

Number of Distinct Observations 129

Number of Missing Values 8

Log-Transformed Statistics

Minimum 2.797

Maximum 4.771
Second Largest 4.754
First Quartile 3.699

Median 3.89
Third Quartile 4.052
Mean 3.883
SD 0.362

Lognormal Distribution Test
Lilliefors Test Statistic 0.0748
Lilliefors Critical Value 0.0741

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 90% Coverage 82.96
95% UPL (t) 88.55
90% Percentile (z) 77.19
95% Percentile (z) 88.02
99% Percentile (z) 112.6

Data Distribution Test

Data do not follow a Discernable Distribution (0.05)



A-D Test Statistic 1.402
5% A-D Critical Value 0.753
K-S Test Statistic 0.0921
5% K-S Critical Value 0.0784
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile 76.91
95% Percentile 86.11
99% Percentile 105.2

95% WH Approx. Gamma UPL 86.18

95% HW Approx. Gamma UPL 86.63
95% WH Approx. Gamma UTL with 90% Coverage 81.55
95% HW Approx. Gamma UTL with 90% Coverage 81.8

Nonparametric Statistics
90% Percentile 78.04
95% Percentile 95.54
99% Percentile 115.2

95% UTL with 90% Coverage 89.3
95% Percentile Bootstrap UTL with 90% Coverage 88.96
95% BCA Bootstrap UTL with 90% Coverage 88.82
95% UPL 98.94
95% Chebyshev UPL 138.5
Upper Threshold Limit Based upon IQR 83.15



General Background Statistics for Data Sets with Non-Detects

User Selected Options
From File All Data - 13 Sites.wst
Full Precision OFF
Confidence Coefficient 95%
Coverage 90%
Different or Future K Values 1

Number of Bootstrap Operations 2000

Cadmium

General Statistics
Number of Valid Data 128
Number of Distinct Detected Data 81
Tolerance Factor 1.493

Number of Missing Values 1

Raw Statistics
Minimum Detected 0.223
Maximum Detected 1.04
Mean of Detected 0.518
SD of Detected 0.199
Minimum Non-Detect 0.402
Maximum Non-Detect 0.582

Data with Multiple Detection Limits
Note: Data have multiple DLs - Use of KM Method is recommended
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Background Statistics

Normal Distribution Test with Detected Values Only
Lilliefors Test Statistic 0.085
5% Lilliefors Critical Value 0.0955

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 0.422
SD 0.214
95% UTL 90% Coverage 0.741
95% UPL (t) 0.778
90% Percentile (z) 0.696
95% Percentile (z) 0.774
99% Percentile (z) 0.919

Maximum Likelihood Estimate(MLE) Method

Number of Detected Data 86
Number of Non-Detect Data 42
Percent Non-Detects 32.81%

Log-transformed Statistics
Minimum Detected -1.501
Maximum Detected 0.0392
Mean of Detected -0.733
SD of Detected 0.396
Minimum Non-Detect -0.911
Maximum Non-Detect -0.541

Single Detection Limit Scenario
Number treated as Non-Detect with Single DL 97
Number treated as Detected with Single DL 31
Single DL Non-Detect Percentage 75.78%

Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.102
5% Lilliefors Critical Value 0.0955

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale) -0.983
SD (Log Scale) 0.485
95% UTL 90% Coverage 0.773
95% UPL (t) 0.839
90% Percentile (z) 0.697
95% Percentile (z) 0.832
99% Percentile (z) 1.158

Log ROS Method



Mean 0.401
SD 0.258
95% UTL with 90% Coverage 0.786

95% UPL (t) 0.83
90% Percentile (z) 0.732
95% Percentile (z) 0.825
99% Percentile (z) 1.001

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 6.575
Theta Star 0.0788
nu star 1131

A-D Test Statistic 0.538
5% A-D Critical Value 0.753

K-S Test Statistic 0.0768
5% K-S Critical Value 0.0965

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data
Mean 0.473
Median 0.404
SD 0.176
k star 8.061
Theta star 0.0587
Nu star 2064
95% Percentile of Chisquare (2k) 26.45

90% Percentile 0.695
95% Percentile 0.776

99% Percentile 0.944

Note: DL/2 is not a recommended method.

Mean in Original Scale 0.457

SD in Original Scale 0.185

95% UTL with 90% Coverage 0.739

95% BCA UTL with 90% Coverage 0.811

95% Bootstrap (%) UTL with 90% Coverage 0.811
95% UPL (t) 0.787

90% Percentile (z) 0.683

95% Percentile (z) 0.781

99% Percentile (z) 1.005

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 0.452
SD 0.191
SE of Mean 0.0175
95% KM UTL with  90% Coverage 0.737
95% KM Chebyshev UPL 1.289
95% KM UPL (t) 0.77
90% Percentile (z) 0.697
95% Percentile (z) 0.766
99% Percentile (z) 0.897

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL 0.777
95% Hawkins Wixley (HW) Approx. Gamma UPL 0.78
95% WH Approx. Gamma UTL with 90% Coverage 0.739
95% HW Approx. Gamma UTL with 90% Coverage 0.74



General Background Statistics for Full Data Sets

User Selected Options
From File WorkSheet.wst
Full Precision OFF
Confidence Coefficient 95%
Coverage 90%
Different or Future K Values 1

Number of Bootstrap Operations 2000

Chromium

General Statistics

Total Number of Observations 151

Tolerance Factor 1.475

Raw Statistics
Minimum 6.11
Maximum 26.8
Second Largest 22.3
First Quartile 12.5
Median 14.3
Third Quartile 16.9
Mean 14.76
SD 3.151
Coefficient of Variation 0.214
Skewness 0.405

Background Statistics

Normal Distribution Test
Lilliefors Test Statistic 0.0679
Lilliefors Critical Value 0.0721
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 90% Coverage 19.41
95% UPL (t) 19.99
90% Percentile (z) 18.8
95% Percentile (z) 19.94
99% Percentile (z) 22.09

Gamma Distribution Test
k star 21.34
Theta Star 0.692
MLE of Mean 14.76
MLE of Standard Deviation 3.195
nu star 6446

Number of Distinct Observations 86

Log-Transformed Statistics
Minimum 1.81
Maximum 3.288
Second Largest 3.105
First Quartile 2.526
Median 2.66
Third Quartile 2.827
Mean 2.669
SD 0.219

Lognormal Distribution Test
Lilliefors Test Statistic 0.0619
Lilliefors Critical Value 0.0721
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 90% Coverage 19.92
95% UPL (t) 20.74
90% Percentile (z) 19.09
95% Percentile (z) 20.67
99% Percentile (z) 23.99

Data Distribution Test
Data appear Normal at 5% Significance Level



A-D Test Statistic 0.184
5% A-D Critical Value 0.75
K-S Test Statistic 0.0474
5% K-S Critical Value 0.0761
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile 18.97
95% Percentile 20.38
99% Percentile 23.19

95% WH Approx. Gamma UPL 20.4

95% HW Approx. Gamma UPL 20.47
95% WH Approx. Gamma UTL with 90% Coverage 19.68
95% HW Approx. Gamma UTL with 90% Coverage 19.73

Nonparametric Statistics
90% Percentile 18.9
95% Percentile 20.15
99% Percentile 22

95% UTL with 90% Coverage 19.3
95% Percentile Bootstrap UTL with  90% Coverage 19.3
95% BCA Bootstrap UTL with 90% Coverage 19.3
95% UPL 20.2
95% Chebyshev UPL 28.54
Upper Threshold Limit Based upon IQR 23.5



General Background Statistics for Full Data Sets
User Selected Options
From File WorkSheet.wst
Full Precision OFF
Confidence Coefficient 95%
Coverage 90%
Different or Future K Values 1

Number of Bootstrap Operations 2000

Lead

General Statistics
Total Number of Observations 132

Tolerance Factor 1.49

Raw Statistics
Minimum 8.2

Maximum 70.1

Second Largest 63.9
First Quartile 14.19

Median 18.8
Third Quartile 29.83

Mean 23.81

SD 135
Coefficient of Variation 0.567
Skewness 1.294

Background Statistics
Normal Distribution Test
Lilliefors Test Statistic 0.182
Lilliefors Critical Value 0.0771

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 90% Coverage 43.92
95% UPL (t) 46.26
90% Percentile (z) 41.11
95% Percentile (z) 46.01
99% Percentile (z) 55.22

Gamma Distribution Test
k star 3.766
Theta Star 6.32
MLE of Mean 23.81
MLE of Standard Deviation 12.27
nu star 994.3

Number of Distinct Observations 109

Number of Missing Values 19

Log-Transformed Statistics

Minimum 2.104

Maximum 4.25
Second Largest 4.157
First Quartile 2.652
Median 2.934
Third Quartile 3.395
Mean 3.034
SD 0.506

Lognormal Distribution Test
Lilliefors Test Statistic 0.114
Lilliefors Critical Value 0.0771

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

95% UTL with 90% Coverage 44.18
95% UPL (t) 48.22

90% Percentile (z) 39.76

95% Percentile (z) 47.78

99% Percentile (z) 67.46

Data Distribution Test

Data do not follow a Discernable Distribution (0.05)



A-D Test Statistic 3.705
5% A-D Critical Value 0.757
K-S Test Statistic 0.122
5% K-S Critical Value 0.0815
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile 40.25
95% Percentile 46.89
99% Percentile 61.12

95% WH Approx. Gamma UPL 46.9

95% HW Approx. Gamma UPL 47.14
95% WH Approx. Gamma UTL with 90% Coverage 43.66
95% HW Approx. Gamma UTL with 90% Coverage 43.73

Nonparametric Statistics
90% Percentile 47.94
95% Percentile 51.27
99% Percentile 62.54

95% UTL with 90% Coverage 49.7
95% Percentile Bootstrap UTL with 90% Coverage 49.66
95% BCA Bootstrap UTL with 90% Coverage 49.66
95% UPL 51.67
95% Chebyshev UPL 82.88
Upper Threshold Limit Based upon IQR 53.28



General Background Statistics for Data Sets with Non-Detects

User Selected Options
From File All Data - 13 Sites.wst
Full Precision OFF
Confidence Coefficient 95%
Coverage 90%
Different or Future K Values 1

Number of Bootstrap Operations 2000

Mercury

General Statistics

Number of Valid Data 115
Number of Distinct Detected Data 104
Tolerance Factor 1.506

Number of Missing Values 14

Raw Statistics
Minimum Detected 0.0131
Maximum Detected 0.146
Mean of Detected 0.0489
SD of Detected 0.029
Minimum Non-Detect 0.0116
Maximum Non-Detect 0.0118

Data with Multiple Detection Limits
Note: Data have multiple DLs - Use of KM Method is recommended
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Background Statistics

Normal Distribution Test with Detected Values Only
Lilliefors Test Statistic 0.199
5% Lilliefors Critical Value 0.0833
Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method

Mean 0.0482
SD 0.0293
95% UTL 90% Coverage 0.0924

95% UPL (t) 0.097
90% Percentile (z) 0.0858
95% Percentile (z) 0.0964

99% Percentile (z) 0.116

Maximum Likelihood Estimate(MLE) Method

Number of Detected Data 113
Number of Non-Detect Data 2

Percent Non-Detects 1.74%

Log-transformed Statistics
Minimum Detected -4.335
Maximum Detected -1.924
Mean of Detected -3.168
SD of Detected 0.542
Minimum Non-Detect -4.457

Maximum Non-Detect -4.44

Single Detection Limit Scenario
Number treated as Non-Detect with Single DL 2
Number treated as Detected with Single DL 113
Single DL Non-Detect Percentage 1.74%

Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.0917
5% Lilliefors Critical Value 0.0833
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale) -3.203
SD (Log Scale) 0.597
95% UTL 90% Coverage 0.0999
95% UPL (t) 0.11
90% Percentile (z) 0.0873
95% Percentile (z) 0.108
99% Percentile (z) 0.163

Log ROS Method



Mean 0.048
SD 0.0295
95% UTL with 90% Coverage 0.0924

95% UPL (t) 0.0971
90% Percentile (z) 0.0858
95% Percentile (z) 0.0965
99% Percentile (z) 0.117

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 3.379
Theta Star 0.0145
nu star 763.8

A-D Test Statistic 1.735
5% A-D Critical Value 0.758
K-S Test Statistic 0.13
5% K-S Critical Value 0.0866
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data

Mean 0.0481
Median 0.0406
SD 0.0295

k star 1.677
Theta star 0.0287

Nu star 385.8

95% Percentile of Chisquare (2k) 8.421

90% Percentile 0.0975
95% Percentile 0.121
99% Percentile 0.173

Note: DL/2 is not a recommended method.

Mean in Original Scale 0.0483
SD in Original Scale 0.0292
95% UTL with 90% Coverage 0.0966
95% BCA UTL with  90% Coverage 0.112
95% Bootstrap (%) UTL with 90% Coverage 0.113
95% UPL (t) 0.106
90% Percentile (z) 0.0851
95% Percentile (z) 0.105
99% Percentile (z) 0.154

Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 0.0483
SD 0.029
SE of Mean 0.00272
95% KM UTL with  90% Coverage 0.092
95% KM Chebyshev UPL 0.175
95% KM UPL (t) 0.0967
90% Percentile (z) 0.0855
95% Percentile (z) 0.0961
99% Percentile (z) 0.116

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL 0.11
95% Hawkins Wixley (HW) Approx. Gamma UPL 0.121
95% WH Approx. Gamma UTL with 90% Coverage 0.102
95% HW Approx. Gamma UTL with 90% Coverage 0.11



General Background Statistics for Data Sets with Non-Detects

User Selected Options
From File All Data - 13 Sites.wst
Full Precision OFF
Confidence Coefficient 95%
Coverage 90%
Different or Future K Values 1

Number of Bootstrap Operations 2000

Selenium

General Statistics

Number of Valid Data 100
Number of Distinct Detected Data 65

Tolerance Factor 1.524

Raw Statistics
Minimum Detected 0.411
Maximum Detected 1.13
Mean of Detected 0.672
SD of Detected 0.191
Minimum Non-Detect 0.773

Maximum Non-Detect 1.02

Data with Multiple Detection Limits
Note: Data have multiple DLs - Use of KM Method is recommended
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Background Statistics

Normal Distribution Test with Detected Values Only
Lilliefors Test Statistic 0.144
5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 0.596
SD 0.193
95% UTL 90% Coverage 0.891
95% UPL (t) 0.919
90% Percentile (z) 0.844
95% Percentile (z) 0.914
99% Percentile (z) 1.046

Maximum Likelihood Estimate(MLE) Method N/A

Number of Detected Data 68
Number of Non-Detect Data 32
Percent Non-Detects 32.00%

Log-transformed Statistics
Minimum Detected -0.889
Maximum Detected 0.122
Mean of Detected -0.436
SD of Detected 0.281
Minimum Non-Detect -0.257
Maximum Non-Detect 0.0198

Single Detection Limit Scenario
Number treated as Non-Detect with Single DL 98
Number treated as Detected with Single DL 2
Single DL Non-Detect Percentage 98.00%

Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.113
5% Lilliefors Critical Value 0.107

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale) -0.564
SD (Log Scale) 0.301
95% UTL 90% Coverage 0.9
95% UPL (t) 0.94
90% Percentile (z) 0.836
95% Percentile (z) 0.933
99% Percentile (z) 1.145

Log ROS Method
Mean in Original Scale 0.647



Gamma Distribution Test with Detected Values Only
k star (bias corrected) 12.42
Theta Star 0.0541
nu star 1690

A-D Test Statistic 1.259
5% A-D Critical Value 0.75

K-S Test Statistic 0.125
5% K-S Critical Value 0.108

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data
Mean 0.67
Median 0.657
SD 0.157
k star 18.3
Theta star 0.0366
Nu star 3660
95% Percentile of Chisquare (2k) 51.72

90% Percentile 0.877
95% Percentile 0.946
99% Percentile 1.087

Note: DL/2 is not a recommended method.

SD in Original Scale 0.162
Mean in Log Scale -0.464
SD in Log Scale 0.236
95% UTL 90% Coverage 0.9

95% UPL (t) 0.932

90% Percentile (z) 0.85
95% Percentile (z) 0.926
99% Percentile (z) 1.088

Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 0.647
SD 0.177
SE of Mean 0.02
95% KM UTL with  90% Coverage 0.917
95% KM Chebyshev UPL 1.423
95% KM UPL (t) 0.943
90% Percentile (z) 0.874
95% Percentile (z) 0.938
99% Percentile (z) 1.059

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL 0.948
95% Hawkins Wixley (HW) Approx. Gamma UPL 0.951
95% WH Approx. Gamma UTL with 90% Coverage 0.92
95% HW Approx. Gamma UTL with 90% Coverage 0.922
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