
 

 

 

CUY-90-14.90 
PID 77332/85531 

APPENDIX EC-11 

ESA Phase II Reports 
(Contract Document) 

 
State of Ohio 

Department of Transportation 
Jolene M. Molitoris, Director 

 
 

Innerbelt Bridge  
Construction Contract Group 1 (CCG1)  

 
 

 

 

 

 

Revision Date: February 18, 2010 



This Appendix includes Phase II Environmental Site Assessment reports completed by the Department 
for this project.  Please note that many of the reports come from the Cleveland Innerbelt Corridor 
report, which includes locations outside the footprint of Construction Contract Group 1.  This Appendix 
only includes locations within the CCG1 project limits.   



PHASE II ENVIRONMENTAL  
SITE ASSESSMENT 

 
 

CUY-CLEVELAND INNERBELT 
COMMERCIAL ROAD ALIGNMENT  

PROJECT AREA (PID 77510) 
CLEVELAND, CUYAHOGA COUNTY, OHIO  

 
 
 

JANUARY 2010 
 
 
 
 

 

Prepared for: 

Ohio Department of Transportation 
Office of Environmental Services 

1980 West Broad Street 
Columbus, Ohio  43223 

 
 

Prepared by: 
 

 
 

6105 Heisley Road  Mentor, Ohio  44060 
440-357-1260  Fax 440-357-1510 

H09004-14 



TABLE OF CONTENTS 

 

EXECUTIVE SUMMARY ......................................................................................................................... i 

SIGNATURE PAGE..................................................................................................................................iii 

1.0 INTRODUCTION ......................................................................................................................... 1 

2.0 BACKGROUND INFORMATION.............................................................................................. 2 
2.1 PHYSIOGRAPHY ........................................................................................................................... 2 
2.2 TOPOGRAPHY............................................................................................................................... 2 
2.3 BEDROCK GEOLOGY.................................................................................................................... 2 
2.4 BEDROCK TOPOGRAPHY.............................................................................................................. 2 
2.5 GLACIAL GEOLOGY ..................................................................................................................... 2 
2.6 HYDROLOGY................................................................................................................................ 3 
2.7 HYDROGEOLOGY ......................................................................................................................... 3 
2.8 SOILS............................................................................................................................................ 3 
2.9 OIL AND GAS WELLS ................................................................................................................... 3 

3.0 FIELD ACTIVITIES AND SAMPLING PROCEDURES ........................................................ 4 
3.1 SAMPLING METHODS................................................................................................................... 4 
3.2 SOIL BORING INSTALLATION AND SAMPLE COLLECTION ........................................................... 4 
3.3 SAMPLE SELECTION METHODS.................................................................................................... 5 
3.4 ANALYTICAL METHODS .............................................................................................................. 5 
3.5 QUALITY ASSURANCE/QUALITY CONTROL ................................................................................ 5 

4.0 PHASE II FINDINGS, DATA EVALUATION & REGULATORY INTERPRETATION ... 6 
4.1 BORING LOG DESCRIPTIONS........................................................................................................ 6 
4.2 SOIL ANALYTICAL RESULTS........................................................................................................ 6 
4.3 DATA EVALUATION CRITERIA/REGULATORY DISCUSSION ........................................................ 7 

5.0 CONCLUSIONS AND RECOMMENDATIONS....................................................................... 9 
 
 
 
 

TABLES 

Table 1: Summary of Soil Analytical Results & Comparison Standards 

 

 
FIGURES 

Figure 1: General Location of the Project Area 

Figure 2A: Soil Bore Location Map 

Figure 2B: Soil Bore Location Map 

 



TABLE OF CONTENTS (continued) 
 
 

APPENDICES 

Appendix A: Project Plans 
Appendix B: Physiographic Map of Ohio 
Appendix C: USGS Topographic Map 
Appendix D: Geologic Map of Ohio 
Appendix E: Bedrock Topography Map 
Appendix F: Glacial Geology Map of Cuyahoga County 
Appendix G: Principal Streams and Drainage Areas Map of Ohio 
Appendix H: Ground Water Resources Map for Cuyahoga County   
Appendix I: Soil Survey of Cuyahoga County 
Appendix J: Oil and Gas Well Map 
Appendix K: Site Specific Health and Safety Plan 
Appendix L: Soil Boring Logs 
Appendix M: Laboratory Analytical Reports 
 
 
 
DMW:dmw/jaz/js 
Appendices 
I:\2009\H09004-14\CUY-Innerbelt_Commercial Phase II.doc 



i 

EXECUTIVE SUMMARY 

HzW Environmental Consultants, LLC (HzW) was contracted by the Ohio Department of 
Transportation (ODOT) Office of Environmental Services (OES) to conduct a Phase II Environmental 
Site Assessment (ESA) of the CUY-Cleveland Innerbelt, Commercial Road Alignment Project Area (PID 
77510), Cleveland, Cuyahoga County, Ohio (herein referred to as the “Project Area”).  This project was 
conducted in accordance with HzW’s proposal dated November 3, 2009, which was authorized by ODOT 
OES on November 19, 2009.  The purpose of the Phase II ESA investigation was to assess the unknown 
fill materials encountered during installation of geotechnical borings in July 2009 within the Project Area 
prior to property acquisition and/or the initiation of construction activities.   

 
The CUY-Cleveland Innerbelt, Commercial Road Alignment Project Area involves the 

realignment of Commercial Road between Canal Road and the proposed East Ninth Street Extension.  In 
July 2009, geotechnical drilling crews installed a series of borings for the proposed realignment of 
Commercial Road.  During installation of four (4) borings, drilling crews encountered unknown fill 
materials at depths of less than five (5) feet in three (3) borings and to a depth over 20 feet in one (1) 
boring.  The unknown fill materials ranged in color from white to blue and odors were identified in 
several borings.   

 
Phase II ESA activities were conducted in December 2009, and consisted of the installation of 

four (4) soil borings (designated HB-071, HB-072, HB-073 and HB-075) within the Project Area.  The 
soil borings were installed adjacent to the geotechnical soil borings installed in July 2009.  Subsurface 
materials encountered during boring installation consisted of non-native fill materials comprised of sandy 
clay, sand and sandy slag with varying amounts of gravel, slag, brick and wood fragments.  Odors were 
identified at multiple depths in one (1) boring.  No evidence of groundwater was encountered during 
boring installation.   
 
 Soil analytical results were compared against the Ohio Environmental Protection Agency’s 
(EPA’s) Voluntary Action Program (VAP) single-chemical Generic Direct Contact Soil Standards 
(GDCS) for commercial/industrial land use and construction/excavation activities and the State of Ohio’s 
Bureau of Underground Storage Tank Regulations’ (BUSTR) Petroleum-Contaminated Soil (PCS) Re-
Use Levels.  The regulatory standards referenced as part of this project are for comparative use only and 
may not be directly applicable to the Project Area.   
 

Soil analytical results indicate that concentrations of several volatile organic compounds (VOCs), 
polynuclear aromatic hydrocarbon (PAH) compounds, one or more fractions of total petroleum 
hydrocarbons (TPH), total metals and/or total sulfide were detected in the soil samples collected within 
the Project Area.  None of the concentrations of the constituents detected in soil samples exceeded the 
Ohio EPA’s VAP GDCS for commercial/industrial land use or construction/excavation activities.  
However, concentrations of several constituents exceeded BUSTR’s PCS Re-Use Levels, which consist 
of the following: 

 
 Benzo(a)anthracene, benzo(a)pyrene, chrysene, indeno(1,2,3-cd)pyrene and naphthalene in HB-

071 (8-10’); 
 Benzo(a)pyrene, chrysene and indeno(1,2,3-cd)pyrene in HB-071 (10-12’); 
 Indeno(1,2,3-cd)pyrene in HB-071 (16-18’), HB-072 (2-4’) and HB-073 (0-2’); 
 Benzene, benzo(a)pyrene, chrysene and indeno(1,2,3-cd)pyrene in HB-072 (4-6’); and 
 Benzo(a)anthracene, benzo(a)pyrene, chrysene and indeno(1,2,3-cd)pyrene in HB-075 (0-2’) and 

HB-075 (2-4’).   
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Therefore, based upon the above constituent concentrations exceeding BUSTR’s PCS Re-Use 
Levels, a plan note should be included in construction documents for the proper handling, management 
and/or disposal of PCS in accordance with all applicable laws and regulations.  The detected 
concentrations of total lead in HB-073 (0-2’) and HB-075 (2-4’) are 20 times the Toxicity Characteristic 
Leaching Procedure (TCLP) level for lead.  In addition, although concentrations did not exceed VAP 
GDCS for commercial/industrial land use or construction/excavation activities, total cyanide was detected 
in six (6) soil samples and hexavalent chromium in one (1) soil sample.  As a result, should construction 
plans/activities anticipate excavation and disposal of soils from these locations, properly characterize soils 
prior to disposal.   
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PHASE II ENVIRONMENTAL SITE ASSESSMENT 

CUY-Cleveland Innerbelt, Commercial Road Alignment Project Area (PID 77510) 
Cleveland, Cuyahoga County, Ohio 

(HzW Project No. H09004-14) 
 

 
1.0 INTRODUCTION 

 
The CUY-Cleveland Innerbelt, Commercial Road Alignment Project Area (PID 77510) consists of 
realignment of Commercial Road between Canal Road and the proposed East Ninth Street Extension.  A 
map showing the general location of the CUY-Cleveland Innerbelt, Commercial Road Alignment Project 
Area is presented as Figure 1.  The location of the proposed realignment of Commercial Road within the 
Project Area is presented in Appendix A.   
 
In July 2009, geotechnical drilling crews installed a series of borings for the proposed realignment of 
Commercial Road.  During installation of four (4) borings (designated B-071, B-072, B-073 and B-075, 
which are presented on the proposed realignment map of Commercial Road in Appendix A), drilling 
crews encountered materials described as: 
 
 Having a “bad odor” or being an “unknown blue/white material” that “looked [corrosive]” to a 

depth of over 20 feet below ground surface in B-071; 
 An “unknown blue material” at a depth of less than five (5) feet in B-072; 
 An “unknown blue/green rock material” to a depth of less than five (5) feet in B-073; and 
 A “nasty…blue/green material” from 1.5 to 4.5 feet in B-075, which “smells bad” and the drilling 

crew was “…not sure if [it was] safe to touch.” 
 

A review of historic Sanborn fire insurance maps provided to HzW by the Ohio Department of 
Transportation’s (ODOT’s) Office of Environmental Services (OES) indicated that the areas in question 
were historically occupied by railroad yards that were “full of tracks”.   
 
The purpose of the Phase II Environmental Site Assessment (ESA) investigation was to assess whether 
adverse subsurface impacts have occurred prior to property acquisition and/or the initiation of 
construction activities within the Project Area.  Phase II ESA activities were conducted in accordance 
with the ODOT’s April 2009 Environmental Site Assessment Guidelines for Phase II Environmental Site 
Assessments.  Details regarding the sampling efforts and evaluation methods along with the 
corresponding findings of this study are presented in separate subsections of this report. 
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2.0 BACKGROUND INFORMATION 

 
The background geologic information pertaining to the Project Area is presented below.   

 
2.1 Physiography 

 
According to the Physiographic Regions of Ohio map, published by the Ohio Department of 
Natural Resources (ODNR), the Project Area is located within the Erie Lake Plain of the Huron-
Erie Lake Plains Section.  The Erie Lake Plain is an Ice-Age lake basin separated from modern 
Lake Erie by shoreline cliffs and has major streams in deep gorges.  Elevations of the Erie Lake 
Plain are generally of low relief between 570 and 800 feet.  A copy of the Physiographic Map of 
Ohio is included as Appendix B.  

 
2.2 Topography 
 

According to the 1994 Cleveland South, Ohio quadrangle 7.5-minute USGS topographic map, the 
topography of the Project Area varies from an elevation of approximately 630 feet above National 
Geodetic Vertical Datum (NGVD) in the southern portion to an elevation of 670 feet above 
NGVD in the northern portion.  The locations in which soil borings were installed in the Project 
Area are nearly level.  A copy of the 1994 Cleveland South, Ohio quadrangle USGS topographic 
map is included as Appendix C.   
 

2.3 Bedrock Geology 
 

According to the Geologic Map of Ohio, published by the ODNR, bedrock beneath the Property 
consists of the Upper Devonian shales of the Cleveland, Chagrin and Huron groups.  Bedrock is 
not exposed at the ground surface within the Project Area.  A copy of the Geologic Map of Ohio 
is included as Appendix D.   

 
2.4 Bedrock Topography 
 

According to the Revised 1996 Bedrock Topography Map of the USGS 7.5-minute Cleveland 
South, Ohio quadrangle published by the ODNR, bedrock beneath the Project Area is at an 
elevation of approximately 450 feet above NGVD.  Bedrock within the vicinity of the Project 
Area slopes east/southeast.  A copy of the Bedrock Topography Map is included as Appendix E.   

 
2.5 Glacial Geology 
 

According to the Glacial and Surficial Geology Map of Cuyahoga County, published by the 
ODNR, the subsurface beneath the Project Area consists of Made Land.  The areas of Made Land 
consist of reclaimed land, cut and fill, dumps, and continuous urban cover where 90 percent or 
more of the surface is covered with concrete, asphalt, building complexes, structures, or other 
manmade surfaces.  A copy of the Glacial and Surficial Geology Map of Cuyahoga County is 
included as Appendix F.   
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2.6 Hydrology 
 

According to the Principal Streams and Their Drainage Area Map, published by the ODNR, the 
Project Area is located within the 809 square mile drainage basin of the Cuyahoga River.  A copy 
of the Principal Streams and Their Drainage Areas Map is included as Appendix G.   

 
2.7 Hydrogeology 
 

Based on local topographic conditions, local groundwater flow beneath the Project Area is 
anticipated to flow to the south/southwest towards the Cuyahoga River.  However, actual 
groundwater flow direction is often influenced by factors such as underground structures, 
seasonal fluctuations, soil and bedrock geology, production wells and other factors beyond the 
scope of this study.  According to the Ground Water Resources Map of Cuyahoga County, Ohio, 
published by the ODNR, two (2) hydrogeologic units underlie the Project Area.  The majority of 
the Project Area is underlain by buried valleys that contain 200 to 300 feet of fine sand, silt and 
clay.  Wells drilled within the buried valleys yield meager supplies (generally 3 to 10 gallons of 
groundwater per minute) unless thin, isolated sand and gravel lenses are encountered.  The 
remaining portion of the Project Area is underlain by permeable sand and gravel deposits 
interbedded with silt and clay in a buried valley.  Drilled wells within the permeable sand and 
gravel unit yield 100 to 300 gallons of groundwater per minute with yields as much as 250 
gallons of groundwater per minute in locations where sufficient coarse material is present.  A 
copy of the Ground Water Resources Map of Cuyahoga County is included in Appendix H. 

 
2.8 Soils 
 

According to the Soil Survey of Cuyahoga County, Ohio, published by the United States 
Department of Agriculture, the Project Area is underlain by one (1) soil type, Urban land (Ub).  
The Urban land soil type consists of areas in where more than 80 percent of the surface is covered 
by asphalt, concrete, buildings or other manmade surfaces.  A copy of the Soil Survey is included 
as Appendix I.   
 

2.9 Oil and Gas Wells 
 

According to the Oil and Gas Well Map for the Cleveland South, Ohio 7.5-minute quadrangle 
published by the ODNR, no oil or gas wells are located within the Project Area.  A copy of the 
Oil and Gas Well Map is included as Appendix J. 
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3.0 FIELD ACTIVITIES AND SAMPLING PROCEDURES 
 
3.1 Sampling Methods 

 
Phase II ESA activities were conducted on December 17, 2009, and consisted of the installation 
of four (4) soil borings (designated “HB-071,” “HB-072,” “HB-073” and “HB-075”).  The soil 
borings were installed adjacent to the geotechnical soil borings installed in July 2009 and the 
designation of each soil boring was kept consistent with the geotechnical soil borings (e.g., HzW 
soil boring HB-071 was installed adjacent to geotechnical soil boring B-071).  Visual evidence of 
two (2) geotechnical soil borings (HB-071 and HB-072) remained, which consisted of wooden 
stakes with the respective boring numbers and the auger hole.  However, no visual evidence of 
the remaining two (2) geotechnical boring locations (HB-073 and HB-075) was identified.  
Therefore, in order to locate HB-073 and HB-075 and to verify the locations of HB-071 and HB-
072, HzW utilized a Trimble® GeoXH™ Global Positioning System unit to locate the state plane 
coordinates for each boring, which were included on the geotechnical soil borings logs provided 
by ODOT OES.  The locations of the soil borings on the Property are depicted on Figure 2.   
 
All personnel on-site, or otherwise associated with the sample collection, were trained in 
accordance with Occupation Safety and Health Administration (OSHA) requirements, as 
stipulated under 29 CFR 1910.120.  A copy of the site-specific Health and Safety Plan (HASP) 
prepared for use by all on-site personnel is included as Appendix K. 
 

3.2 Soil Boring Installation and Sample Collection 
 
Soil samples were collected from ground surface to terminal depths.  The soil borings were 
installed using hydraulic Geoprobe® direct push subsurface sampling techniques.  Hydraulic 
Geoprobe® marco core direct push subsurface sampling techniques utilize a series of 5-foot long 
steel rods driven into the subsurface.  Soil samples were collected using a five-foot long sample 
tube attached to five-foot long steel rods.  The sample tube consists of a clean, disposable acetate 
(plastic) liner that is driven into the subsurface to obtain a core sample of the subsurface material.   
 
Upon extraction from the soil, the plastic liner, with core intact, was removed from the sample 
tube.  Each sample liner was initially split into two-foot intervals following sample collection and 
examined separately.  Each two-foot soil sample was transferred to a clean, labeled sample 
container (provided by the laboratory) and placed in an ice cooler for preservation in the field.  
The sample intervals were characterized by a qualified environmental technician.  Observations 
noted by the technician included the sample location/number, sample depth, sediment description, 
color, moisture content, odor, and presence or absence of contamination based on visual/olfactory 
observation.  The observations were recorded on a boring log completed for each soil boring.   
 
Following completion of soil sampling activities, all borings installed within the Project Area 
were filled with granular bentonite and hydrated.  All equipment used during Phase II ESA 
sampling activities was decontaminated with a Liqui-Nox® and distilled water solution and triple-
rinsed with distilled water after each use to limit the potential for cross contamination. 
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3.3 Sample Selection Methods 
 

Soil samples were selected for laboratory analysis based upon visual and olfactory observations 
in the field and depths at which unknown materials were encountered by the geotechnical drilling 
crews as recorded in the geotechnical soil boring logs.  The samples were shipped in a sample 
cooler, chilled to 4C, under chain-of-custody documentation. 

 
3.4 Analytical Methods 

 
The soil samples from each boring were submitted to TestAmerica Laboratories, Inc. 
(TestAmerica) of North Canton, Ohio, for analysis of volatile organic compounds (VOCs) by 
EPA Method 8260, polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270, total 
petroleum hydrocarbons (TPH) gasoline and diesel range organics by modified EPA Method 
8015, total concentrations of arsenic, cadmium, chromium and lead by EPA Method 6010, total 
concentrations of cyanide by EPA Method 335.2, hexavalent chromium by EPA Method 7196, 
total sulfide by EPA Methods 9030/9034 and corrosivity (pH) by EPA Method 9045.   
 

3.5 Quality Assurance/Quality Control 
 

HzW developed Quality Assurance/Quality Control (QA/QC) measures to ensure the Phase II 
ESA was conducted in accordance with consistent professional standards and specific ODOT 
requirements.  The main elements of the QA/QC program include the following: 

 
 Peer review of all project correspondence, notes, chain-of-titles, etc; 
 Multi-layered report examination by the QA/QC team; 
 Daily involvement by HzW’s project manager in all aspects of the project; and 
 Regular discussion with technical personnel to review elements to be included in the reports; 

report format changes, and internal routing/review procedures. 
 

Specific QA/QC procedures for this project included the following elements: 
 

1. Review of the project Scope-of-Services between the HzW Project Manager and the field 
representatives; 

2. Continual reference to the Phase II proposal by the field representatives during project 
implementation; 

3. During field work, completion of thorough and accurate field notes (such as site drawings, 
information obtained from the property representative, and observations made during the site 
assessment); 

4. During data evaluation, identifying appropriate and applicable reference standards with which 
to compare results, comparing results to field observations to identify any discrepancies; and 

5. During report preparation: 
 completion of report in a format required by ODOT, 
 review of report by the author, 
 editing report, as needed, 
 review and editing of report by the Technical Editor, as needed, 
 review of report by the Project Manager, and 
 finalization of the report. 
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4.0 PHASE II FINDINGS, DATA EVALUATION & REGULATORY INTERPRETATION 
 

The findings of this Phase II ESA investigation are presented below.  A discussion of the geology and 
hydrology of the Project Area based on soil boring logs, and the soil sample analytical results, are 
presented in separate subsections below. 

 
4.1 Boring Log Descriptions 

 
Soil borings within the Project Area were installed to terminal depths of six (6) or 20 feet below 
ground surface (bgs).  Subsurface materials encountered during boring installation consisted of 
non-native fill materials including brown, black and dark gray sandy clay, dark gray, black and 
brown sand, and dark brown, black and dark gray sandy slag with varying amounts of gravel, 
slag, brick and wood fragments.  Slight to strong sulfur odors were identified in HB-071 (6-14’ 
and 16-18’).  No odors were identified in the remaining soil borings.  Although damp soils were 
encountered in HB-073 and HB-075 (both of which terminated at six [6] feet bgs), no evidence of 
groundwater was encountered during boring installation.  Copies of the boring logs for the 
borings installed within the Project Area are included as Appendix L.   
 

4.2 Soil Analytical Results 
 

The analytical results of the soil samples collected from soil borings installed within the Project 
Area (HB-071, HB-072, HB-073 and HB-075) are presented in Table 1.  The complete 
laboratory analytical report from TestAmerica, including the laboratory’s internal QA/QC sample 
results, is included in Appendix M.  The laboratory QA/QC reporting was determined to be 
acceptable with the exception of the following: 
 
 The matrix spike/matrix spike duplicate (MS/MSD) for a batch of samples for VOC 

analysis had relative percent differences (RPDs) and recoveries outside acceptance limits.  
However, since the associated method blank and laboratory control sample was in 
control, no corrective action was necessary.   

 The internal standard areas for VOC analysis were outside acceptance limits for samples 
HB-071 (10-12’), HB-071 (16-18’) and HB-072 (2-4’) due to matrix effects.   

 Sample HB-071 (8-10’) had elevated reporting limits due to tentatively identified 
compounds in the VOC analysis.   

 Samples HB-071 (10-12’), HB-071 (16-18’) and HB-072 (2-4’) were reanalyzed at a 
dilution due to internal standard recoveries outside of acceptance limits, per Ohio VAP 
standards.  Only compounds associated with internal standards that met criteria are 
reported from each analysis.   

 Sample HB-075 (0-2’) had elevated reporting limits in SVOC analysis due to matrix 
interferences.   

 The batch QC for SVOC analysis batch 9353017 was unable to be reported due to re-
preparation of the parent sample and the original sample was not reported.   

 The MS/MSD for a batch of samples for TPH analysis had recoveries outside acceptance 
limits.  However, since the associated method blank and laboratory control sample was in 
control, no corrective action was necessary.   

 The reported concentration of a TPH fraction in HB-075 (0-2’) is flagged with a “J” as 
the results were between the method detection limit and the reporting limit.  The 
possibility of false positive or mis-identification at these quantification levels exist.  In 
analytical methods requiring confirmation of the anlayte reported, confirmation was 
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performed only down to the standard reporting limit.  The acceptance criteria for QC 
samples may not be met at these quantification levels.   

 The generic batch MS/MSDs for a TPH analysis batch was extracted and analyzed, but 
unable to be reported due to the laboratory system limitations.   

 Sample HB-072 (4-6’) for hexavalent chromium is suspect to have a reducing agent 
based on the results obtained from method of standard addition.   

 The MS/MSD data for certain batches are not included in this report.  The batch QC 
samples, which document the effect of a specific sample matrix on method performance, 
were not associated with a sample reported in this lot.  The data, therefore, has no bearing 
on samples reported herein.  In order to document compliance with the QC requirement 
for an MS/MSD per 20 environmental samples, a summary of sample/QC associations 
has been provided.   

 
4.3 Data Evaluation Criteria/Regulatory Discussion 
 

Soil analytical results were compared against the Ohio Environmental Protection Agency’s 
Voluntary Action Program (VAP) single-chemical Generic Direct Contact Soil Standards 
(GDCS) for commercial/industrial land use and construction/excavation activities and the State of 
Ohio’s Bureau of Underground Storage Tank Regulations’ (BUSTR) Petroleum-Contaminated 
Soil (PCS) Re-Use Levels.  The GDCS values were developed to be protective of the 
environment and human health based on predictive models regarding potential exposures to 
adults from dermal contact with soil, inhalation of vapors and particles from soil, and ingestion of 
soil.  The VAP and BUSTR comparative standards are included with the soil analytical results in 
Table 1.   
 
The regulatory standards referenced as part of this project are for comparative use only and may 
not be directly applicable to the Project Area.  The Ohio VAP and BUSTR standards referenced 
in this report apply only to sites that are participants in Ohio’s Voluntary Action Program or sites 
regulated by BUSTR.  However, because the Ohio Environmental Protection Agency and 
BUSTR recognize these standards as being protective of human health and the environment, they 
provide a useful tool for assessing environmental conditions within the Project Area.   
 
According to soil analytical results, low concentrations of several VOCs consisting of acetone, 
benzene, carbon disulfide, ethylbenzene, methylene chloride, toluene and/or total xylenes were 
detected in soil samples HB-71 (10-12’), HB-71 (16-18’), HB-072 (2-4’), HB-072 (4-6’), HB-073 
(0-2’) and HB-075 (0-2’).  None of the detected concentrations of VOCs exceeded VAP GDCS 
for commercial/industrial land use or construction/excavation activities.  However, the detected 
concentration of benzene in HB-072 (4-6’), 0.027 milligrams per kilogram (mg/kg), exceeded the 
BUSTR PCS Re-Use Level of 0.015 mg/kg.   
 
Concentrations of PAH compounds consisting of acenaphthene, acenaphthylene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-
cd)pyrene, 1-methylnaphthalene, 2-methylnaphthalene, naphthalene, phenanthrene and/or pyrene 
were detected in soil samples from all soil borings.  Although none of the detected concentrations 
of PAH compounds exceeded VAP GDCS for commercial/industrial land use or 
construction/excavation activities, concentrations of several PAH compounds exceeded BUSTR 
PCS Re-Use Levels.  The compounds exceeding Re-Use Levels consists of benzo(a)anthracene, 
benzo(a)pyrene, chrysene, indeno(1,2,3-cd)pryene and naphthalene in HB-071 (8-10’); 
benzo(a)pyrene, chrysene and indeno(1,2,3-cd)pyrene in HB-071 (10-12’); indeno(1,2,3-
cd)pryene in HB-071 (16-18’), HB-072 (2-4’) and HB-073 (0-2’); benzo(a)pyrene, chrysene and 
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indeno(1,2,3-cd)pyrene in HB-072 (4-6’); and benzo(a)anthracene, benzo(a)pryene, chrysene and 
indeno(1,2,3-cd)pyrene in HB-075 (0-2’) and HB-075 (2-4’).   
 
Soil analytical results indicate that concentrations of one or more fractions of TPH were detected 
in the soil samples from all soil borings.  None of the detected concentrations of TPH fractions 
exceeded VAP GDCS for commercial/industrial land use or construction/excavation activities or 
BUSTR PCS Re-Use Levels.   
 
Concentrations of total arsenic, cadmium, chromium and/or lead were detected in soil samples 
from all soil borings.  None of the detected concentrations of total metals exceeded VAP GDCS 
for commercial/industrial land use or construction/excavation activities.  However, the detected 
concentrations of lead in HB-073 (0-2’) and HB-075 (2-4’), 115 mg/kg and 107 mg/kg, 
respectively, are 20 times the Toxicity Characteristic Leaching Procedure (TCLP) level for lead 
(5.0 mg/kg).   
 
According to soil analytical results, concentrations of total cyanide were detected in HB-071 (8-
10’), HB-071 (10-12’), HB-071 (16-18’), HB-072 (2-4’), HB-072 (4-6’) and HB-073 (0-2’) and 
hexavalent chromium detected in HB-072 (4-6’).  The detected concentrations of total cyanide or 
hexavalent chromium did not exceed VAP GDCS for commercial/industrial land use or 
construction/excavation activities.   
 
No comparative standards currently exist for total sulfide or corrosivity (pH).  Total sulfide 
concentrations in soil samples ranged from below detection limits in HB-075 (2-4’) to 302 mg/kg 
in HB-073 (0-2’).  Concentrations of pH ranged from 8.7 in HB-075 (2-4’) to 11.5 in HB-075 (0-
2’).   
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
 
The results of Phase II ESA activities conducted within the CUY-Cleveland Innerbelt, Commercial Road 
Alignment Project Area (PID 77510) indicate that concentrations of several VOCs, PAH compounds, one 
or more fractions of TPH, several total metals and total sulfide were detected in soil samples collected 
within the Project Area.  None of the concentrations of the constituents detected in soil samples within the 
Project Area exceeded VAP GDCS for commercial/industrial land use or construction/excavation 
activities.  However, concentrations of several constituents exceeded BUSTR’s PCS Re-Use Levels, 
which consist of the following: 
 
 Benzo(a)anthracene, benzo(a)pyrene, chrysene, indeno(1,2,3-cd)pyrene and naphthalene in HB-

071 (8-10’); 
 Benzo(a)pyrene, chrysene and indeno(1,2,3-cd)pyrene in HB-071 (10-12’); 
 Indeno(1,2,3-cd)pyrene in HB-071 (16-18’), HB-072 (2-4’) and HB-073 (0-2’); 
 Benzene, benzo(a)pyrene, chrysene and indeno(1,2,3-cd)pyrene in HB-072 (4-6’); and 
 Benzo(a)anthracene, benzo(a)pyrene, chrysene and indeno(1,2,3-cd)pyrene in HB-075 (0-2’) and 

HB-075 (2-4’).   
 
Based upon the above constituent concentrations exceeding BUSTR’s PCS Re-Use Levels, a plan note 
should be included in construction documents for the proper handling, management and/or disposal of 
PCS in accordance with all applicable laws and regulations.   
 
The detected concentrations of total lead in HB-073 (0-2’) and HB-075 (2-4’) are 20 times the TCLP 
level for lead.  In addition, although concentrations did not exceed VAP GDCS for commercial/industrial 
land use or construction/excavation activities, total cyanide was detected in six (6) soil samples and 
hexavalent chromium in one (1) soil sample.  As a result, should construction plans/activities anticipate 
excavation and disposal of soils from these locations, properly characterize soils prior to disposal.   
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Table 1
Summary of Soil Analytical Results

Commercial Road Alignment Project Area (PID 77510)
Cleveland, Ohio

(All values presented in mg/kg, unless otherwise noted)

Sample ID HB-071 (8-10') HB-071 (10-12') HB-071 (16-18') HB-072 (2-4') HB-072 (4-6') HB-073 (0-2') HB-075 (0-2') HB-075 (2-4')
Sample Date 12/17/2009 12/17/2009 12/17/2009 12/17/2009 12/17/2009 12/17/2009 12/17/2009 12/17/2009

VOCs - EPA Method 8260
Acetone <23.0 0.036 <0.023 <0.023 <0.023 <0.023 <0.023 <0.022 100,000 100,000
Benzene <5.7 <0.006 <0.006 <0.006 0.027 <0.006 <0.006 <0.006 140 150 0.015
Carbon disulfide <5.7 0.014 0.012 0.008 0.027 <0.006 <0.006 <0.006 1,400 190
Ethylbenzene <5.7 <0.006 <0.028 <0.028 <0.006 0.011 <0.006 <0.006 230 230 4.55
Methylene chloride <5.7 0.012 0.007 0.011 <0.006 <0.006 <0.006 <0.006 570 1,500
Toluene <5.7 0.007 <0.028 <0.028 0.044 0.006 <0.006 <0.006 520 520 4.91
Total Xylenes <5.7 0.011 <0.028 <0.028 0.02 0.047 0.026 <0.006 370 370 15.7

PAHs - EPA Method 8270
Acenaphthene 7.0 1.3 0.9 0.11 0.14 0.082 0.19 0.57 56,000 440,000

Acenaphthylene <0.38 0.27 0.12 0.14 0.34 0.15 0.1 0.072 170,000 3 51,000 4

Anthracene 2.4 0.94 0.49 0.36 0.41 0.24 0.86 1.3 280,000 1,000,000
Benzo(a)anthracene 2.2 1.5 0.81 0.84 1.3 1.1 2.9 2.9 76 680 2.2
Benzo(a)pyrene 2.2 1.3 0.66 0.63 1.2 1.0 2.1 2.5 7.7 69 1.1
Benzo(b)fluoranthene 3.3 2.2 1.0 1.1 2.1 1.5 2.5 3.2 77 690 5.53

Benzo(g,h,i)perylene 0.83 0.96 0.45 0.5 0.85 0.82 1.2 1.6 23,000 3 25,000 4

Benzo(k)fluoranthene 0.57 0.83 0.42 0.39 0.75 0.42 0.94 1.2 770 6,900 1.97
Chrysene 2.2 1.5 0.85 0.84 1.5 0.96 2.6 2.6 7,600 69,000 1.27
Dibenz(a,h)anthracene <0.38 0.38 0.18 0.15 0.26 0.29 0.46 0.5 7.7 69 0.94
Fluoranthene 8.8 4.0 2.2 1.5 2.1 1.6 5.1 5.5 37,000 290,000
Fluorene 5.3 1.3 0.87 0.14 0.18 0.087 0.21 0.57 37,000 290,000
Indeno(1,2,3-cd)pyrene 1.4 0.94 0.44 0.46 0.76 0.6 1.1 1.5 77 690 0.15
1-Methylnaphthalene 4.1 2.0 0.96 0.52 0.86 1.0 0.15 0.61 360 360

2-Methylnaphthalene 7.9 3.3 1.6 0.78 1.4 1.5 0.18 1.0 94,000 3 62,000 4

Naphthalene 55.0 3.7 3.4 0.58 0.91 0.88 0.23 0.82 150 84 3.98

Phenanthrene 13.0 5.4 2.7 1.1 1.4 1.2 2.5 4.8 870,000 3 260,000 4

Pyrene 5.6 3.1 1.8 1.4 2.1 1.5 6.1 5.4 28,000 220,000

TPH - Modified EPA Method 8015

C6-C12 2.7 0.17 0.15 <0.11 0.7 0.21 0.78 <0.11 1,000 5 1,000 5 1,000

C10-C20 260 170 72 44 82 120 100 48 2,000 5 2,000 5 2,000

C20-C34 250 220 150 140 220 130 610 110 5,000 5 5,000 5 5,000

Total Metals - EPA Method 6010
Arsenic 10.0 11.3 9.7 8.6 9.3 9.3 4.7 10.4 82 420
Cadmium <0.23 0.31 <0.23 <0.23 <0.23 0.33 0.23 <0.22 2,300 1,600
Chromium 11.2 14.4 22.9 10.6 19.7 10.6 18.6 8.9 1,000,000 1,000,000
Lead 38.8 65.9 55.7 27.0 38.4 115 21.3 107 1,800 750

Total Cyanide - EPA Method 335.2 0.8 2.1 0.73 2.9 2.1 4.6 <0.57 <0.55 59,000 39,000

Hexavalent Chromium - EPA Method 7196 <0.92 <0.92 <0.91 <0.9 2.5 <0.9 <0.91 <0.88 7,900 13,000

Total Sulfide - EPA Methods 9030/9034 48.5 90.2 148 287 289 302 61.6 <33.1 NGS NGS

Corrosivity - EPA Method 9045 (unitless) 9.5 10.1 10.4 10.2 10.2 11.0 11.5 8.7 NGS NGS

Bolded values indicate laboratory detections
1VAP Generic Direct Contact Soil Standards for Commercial/Industrial Land Use per OAC 3745-300-08(C)(3)(c), Table II
2VAP Generic Direct Contact Soil Standards for Construction and Excavation Activities per OAC 3745-300-08(C)(3)(d), Table III
3VAP Supplemental Direct Contact Soil Values for Commercial/Industrial Land Use, January 25, 2006
4VAP Supplemental Direct Contact Soil Values for Construction and Excavation Activities, January 25, 2006
5Petroleum standards are BUSTR standards per VAP Technical Guidance Compendium VA30008.09.001
6BUSTR's Petroleum Contaminated Soil Re-Use Levels per OAC 1301:7-9-16(D)(1), Table 1

= Value exceeds BUSTR's PCS Re-Use Levels
= J-qualified analytical results

CIGDCS1 CEGDCS2 BUSTR Re-Use6

I:\2009\H09004-14\CUY-Innerbelt_Soil Analytical Data
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APPENDIX A 
 

PROJECT PLANS 







 

 

APPENDIX B 
 

PHYSIOGRAPHIC MAP OF OHIO 





 

 

APPENDIX C 
 

USGS TOPOGRAPHIC MAP 





 

 

APPENDIX D 
 

GEOLOGIC MAP OF OHIO 





 

 

APPENDIX E 
 

BEDROCK TOPOGRAPHY MAP 





 

 

APPENDIX F 
 

GLACIAL GEOLOGY MAP OF CUYAHOGA COUNTY 





 

 

APPENDIX G 
 

PRINCIPAL STREAMS & THEIR DRAINAGE AREAS MAP OF OHIO 





 

 

APPENDIX H 
 

GROUND WATER RESOURCES MAP OF CUYAHOGA COUNTY 





 

 

APPENDIX I 
 

SOIL SURVEY OF CUYAHOGA COUNTY 





 

 

APPENDIX J 
 

OIL AND GAS WELL MAP 





 

 

APPENDIX K 
 

SITE SPECIFIC HEALTH AND SAFETY PLAN 





























































































































































































 

 

APPENDIX L 
 

SOIL BORING LOGS 



Bore ID:

Project No.:

HzW Representative: Sample Method:

Drill Date:

Drilled By:

Drill Method:Project:

Location:

Description
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Remarks

HB-071

H09004-14

JAD/JAH Macro Core

12/17/2009

HzW Environmental

Hydrualic Direct PushPhase II ESA

CUY-Innerbelt Commercial Road (PID 77510)

Ground Surface
Brown sandy CLAY w/ gravel, slag and brick fragments, dry, firm

Brown CLAY w/ sand, black slag and brick fragments, dry, firm

Black and dark brown sandy CLAY w/ slag and gravel, dry, firm, slight sulfur odor

Black and dark brown sandy SLAG w/ clay, gravel and wood fragments, strong 
sulfur odor

Dark gray and brown sandy CLAY w/ gray slag, dry, firm, slight sulfur odor

Dark gray and black SAND w/ slag, trace clay, dry, dense

Dark brown and gray sandy SLAG w/ trace clay, dry, dense, slight sulfur odor from 
16-18'

End of Bore

The 8-10 foot interval submitted 
for laboratory analysis

The 10-12 foot interval submitted 
for laboratory analysis

The 16-18 foot interval submitted 
for laboratory analysis



Bore ID:

Project No.:

HzW Representative: Sample Method:

Drill Date:

Drilled By:

Drill Method:Project:

Location:

Description
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HB-072

H09004-14

JAD/JAH Macro Core

12/17/2009

HzW Environmental

Hydrualic Direct PushPhase II ESA

CUY-Innerbelt Commercial Road (PID 77510)

Ground Surface
Dak brown and black coarse sandy SLAG w/ trace clay, dry, loose

Dark brown and black sandy SLAG, dry, dense

Black and dark gray sandy SLAG w/ additional large slag pieces, dry, dense

End of Bore

The 2-4 foot interval submitted 
for laboratory analysis

The 4-6 foot interval submitted 
for laboratory analysis



Bore ID:

Project No.:

HzW Representative: Sample Method:

Drill Date:

Drilled By:

Drill Method:Project:

Location:

Description
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Remarks

HB-073

H09004-14

JAD/JAH Macro Core

12/17/2009

HzW Environmental

Hydrualic Direct PushPhase II ESA

CUY-Innerbelt Commercial Road (PID 77510)

Ground Surface
White and gray SLAG

Brown and black sandy SLAG w/ brick fragments

Brown and black coarse sandy SLAG w/ trace clay, brick and gravel, damp, dense

Brown medium SAND, damp, dense

End of Bore

Strong, unidentifable odor in 0-2' 
interval; the 0-2' interval 
submitted for laboratory analysis



Bore ID:

Project No.:

HzW Representative: Sample Method:

Drill Date:

Drilled By:

Drill Method:Project:

Location:

Description

D
ep

th
 (

fe
et

)

0

1

2

3

4

5

6

7

S
ym

b
o

l

P
ID

 (
p

p
m

)

Remarks

HB-075

H09004-14

JAD/JAH Macro Core

12/17/2009

HzW Environmental

Hydrualic Direct PushPhase II ESA

CUY-Innerbelt Commercial Road (PID 77510)

Ground Surface
Brown coasre SAND w/ gray crushed slag, dry, loose

Brown coarse SAND w/ gravel

Gray silty SAND, damp, soft

End of Bore

The 0-2 foot interval submitted 
for laboratory analysis

The 2-4 foot interval submitted 
for laboratory analysis



 

 

APPNEDIX M 
 

LABORATORY ANALYTICAL REPORTS 
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