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Background 
Metal Soil Study

Cuyahoga County -
Cleveland Area

Study scope
 10 properties
 Surface soil samples
 8 metals

 Arsenic
 Barium
 Cadmium
 Chromium
 Lead
 Mercury 
 Selenium
 Silver* *Note silver not results not calculated 

due to high number of non-detects
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Work Plan
 Recon

 Preliminary Soil Boring (PSB) Collected

 Field portable XRF
 Evaluate suitability for sampling

 Geotech samples collected
 USCS/USDA classification
 Particle size analyses 

Field Work
 Sample collection

 10 samples / location
 Collected w/in 15’ radius of PSB
 Soil interval  = 0-2’ bgs

 Samples sent to VAP CL for certified 
analyses
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Field Work

 Preliminary soil boring collection

Field Work

 Sampling locations at Holy Spirit Cemetery (note 
random nature)
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Field Work

 St. Gregory Church sampling locations (more urban)

Field Work 

 Sample locations at Rocky River Reservation (less urban)
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Field Work 

 Hand auger sample

Field Work 

 Hand auger sample #100 (in 1.5 days!)
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Field Work 

 Spectator

Data Evaluation
 Three additional sites included

 ‘Background Soil Determination for Three 
Locations in Cuyahoga County’ USEPA/OEPA 
(Dec. 2011)

 Total 13 sites
 10 – this study
 3 – USEPA/OEPA study

 Total 151 data points 
 100 – this study
 51 – USEPA/OEPA study
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Data Evaluation
 Statistical tests run using ProUCL ver. 4.1

 All data points included in one data set
 Outliers removed

 Dixon and Rosner tests

 95% UCL run on remaining data points

Data Evaluation
 Normally distributed data

 VAP UL = Xb + (2 x Sb)

 Non-normal distributed data
 Kaplan-Meier Method
 95% UPL
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Data Summary
Background Statistics for Cuyahoga County

Summary Results for Seven Metals 

Metal
Number of 

Sites Included
Number of 

Outliers % ND
Data
points Maximum Mean SD Distribution VAP UL

95% UTL 
with 90% 

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 mg/kg

Barium 13 8 0.0% 143 118 51.86 19.8 No defined 
distribution {91.5} 89.3 98.9 mg/kg 5 outliers from WCR

Cadmium 12(1) 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 mg/kg

Lead 13 19 0.0% 132 70.1 23.81 13.5 No defined 
distribution {50.8} 49.7 51.67 mg/kg 9 outliers from STG, 8 from STN

Mercury 12(1) 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(2) 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. { } = mean + 2SD calculated, but dataset is not normal or lognormal and value may 
not be appropriate for use as the MAL.

Bold Number = Representative background value for associated metal(2) Does not include BCME, BHME, or CHFH (elevated reporting limits).

KM method = Kaplan-Meier method

Data Summary

 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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Applicability

 Cuyahoga County only

 Sites in adjacent counties may apply 
values if:

 Subject property has similar soil provenance 
to one or more soil types in study; and

 Geotechnical analysis verification 

12.xps
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Upcoming studies

 Franklin County

 Montgomery County

 Hamilton County

Project Leader
Contact Information
 Jeff Martin – DERR, Site Investigation Field Unit

 Phone – 614.836.8820
 jeff.martin@epa.state.oh.us

 Eric Sainey – DERR, Voluntary Action Program
 Phone – 614.644.2309
 eric.sainey@epa.state.oh.us

Workgroup Members
 Timothy Christman JoAnn Bartsch, URS Corporation
 Fred Myers Peggy Schuler, URS Corporation
 Carrie Rasik Craig Cox, Cox-Colvin & Assoc., Inc.
 Vanessa Steigerwald-Dick Valerie Weir, Partners Env. Consulting


