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SECTION 1 

INTRODUCTION 

This document presents the Screening-Level Ecological Risk Assessment (SLERA) for the Copley 

Square Plaza site (the Site) in Copley Township, Summit County, Ohio. For the purposes of this 

report, the term "Copley Square Plaza Property" refers to the specific physical addresses between 

2777 and 2799 Copley Road. Additionally, the term "Copley Site" refers to the overall extent of 

contamination. Weston Solutions, Inc., (WESTON®) conducted the remedial investigation at the 

Copley Site for the United States Environmental Protection Agency (U.S. EPA) in Febmary and 

March 2006. The SLERA was conducted to evaluate the potential effects of chemical constituents 

of potential ecological concem (COPEC) on ecological receptors inhabiting the 0.5 acre site and 

adjacent areas. 

U.S. EPA (1996b) defines a SLERA as a prehminary risk assessment that can be conducted with 

limited site-specific data by defining assumptions for parameters that lack site-specific data. To 

ensure that sites which may pose an ecological risk are properly identified, values should be 

consistently biased in the direction of overestimating risk. Without this bias, a screening evaluation 

could not provide a defensible conclusion for an absence of ecological risk. Ifthe SLERA identifies 

significant ecological risks, then a baseline environmental risk assessment (BERA) maybe prepared 

for the Site. 

The SLERA was performed in accordance with current Superfund ecological risk assessment 

guidance {Ecological Risk Assessment Guidance for Superfund [ERAGS], Process for Designing and 

Conducting Ecological Risk Assessments [EPA/540-R-97-006] and the Role of Screening-Level Risk 

Assessments and Refining Contaminants of Concern in Baseline Ecological Risk Assessments, ECO 

Update, [EPA 540/F-01/014]). Additionally, the following guidance and databases were used as 

appropriate: 
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Framework for Ecological Risk Assessment. U.S. EPA/63-R-92/001. May 1992. 

• Region 5 RCRA Corrective Action, Ecological Screening Levels. 
http://www.epa.gov/Region5/rcraca/edql.htm. Region V, 2003. 

Oak Ridge National Laboratory Risk Assessment Information System (ORNL RAIS), 
2004. ORNL RAIS on-line database of ecological benchmarks 
(http://risk.lsd.oml.gov/homepage/benchmark.shtml) 

• Ecological Screening Levels. Office of Solid Waste Emergency Response Directive 
9285.7-55, November 2003. 

The screening-level approach used for evaluating ecological effects follows Steps 1 and 2 of ERAGS 

(U.S. EPA, 1997), which include: 

• Step 1: Screening-Level Problem Formulation and Screening-Level Ecological 
Effects Evaluation 

• Step 2: Screening-Level Preliminary Exposure Estimate and Risk Calculation 

These steps in the SLERA process are provided in the subsequent sections of this document. 

l:\WO\RAC\243\36719RPT. WPD RFW243-2 A-AWHE 

This document was prepared by Weston Solutions, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole or in part 
without the express, written permission of U.S. EPA. 

http://www.epa.gov/Region5/rcraca/edql.htm
http://risk.lsd.oml.gov/homepage/benchmark.shtml
file://l:/WO/RAC/243/367


Copley Square Plaza 
SLERA 
Section; 2 
Revision; 2 
Date: 28 November 2006 
Page; 2-1 of 9 

SECTION 2 

STEP 1: SCREENING-LEVEL PROBLEM FORMULATION AND SCREENING-
LEVEL ECOLOGICAL EFFECTS EVALUATION 

2.1 SCREENING LEVEL PROBLEM FORMULATION 

The screening-level problem formulation step focuses on identifying categories of potential 

ecological receptors that may exist in the Site's area, identifying contaminants that may pose an 

unacceptable risk to those receptors, and determining contaminant fate/transport and toxicity 

mechanisms (U.S. EPA, 1996b). The problem formulation is "the formal process of generating and 

evaluating preliminary hypotheses about why ecological effects have occurred or may occiu: from 

human activities" (U.S. EPA, 1998). It is a planning step that identifies the major factors (e.g., site 

ecology, extent of contamination, potential ecological receptors) to be considered in the assessment. 

2.1.1 Site Characterization 

The Site (41° 05' 60"N and 8137' 08"W) is located at 2777 through 2799 Copley Road in Copley 

Township, Summit County, Ohio, as shown on Figure 1-1. For the purposes of this report, the term 

"Copley Square Plaza Property" refers to the specific physical addresses between 2777 and 2799 

Copley Road. Additionally, the term "Site" refers to the overall extent of contamination. The Copley 

Square Plaza property includes the Knight's Hall building and the Danton Dry Cleaners building 

which includes Dr. P.R. Kaput's dental office, Giuseppe's Hair Center, a youth dance smdio, and 

the former Danton Cleaners facility. The property is bounded on the north by a large open field area 

and condominium complex, on the west by residential housing and several small commercial 

businesses, on the south by Copley Road and residential housing, and on the east by the former 

O'Shux Golf Course which is being redeveloped into residential housing. Prior to development in 

the late 1956s, the complex was an operating cattle farm. Figure 1-2 shows the detailed site map. 
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The topography in Summit County has been historically altered through the advance and retreat of 

glaciers. The topography consists of gently rolling uplands that reach approximately 1,200 feet 

above mean sea level (AMSL) and broad valleys that vary approximately between 700 and 900 feet 

AMSL. The Site generally slopes to the east-northeast. Locally, relief in the area is approximately 

100 feet moving west to east. Elevation ranges from approximately 1,080 feet AMSL west of Jacoby 

Road, to approximately 980 feet AMSL near Pigeon Creek and Schocalog Run east ofthe Site. 

The Site lies within a buried glacial valley system in the glaciated portion ofthe Appalachian Plateau 

Physiographic Province. The Province is underlain by Paleozoic age consolidated sediments of 

uncertain thickness that rest unconformably upon a crystalUne basement. The Mogadore Till is the 

primary glacial deposit in the area. Mogadore Till is generally coarse, sandy, stony, and sometimes 

includes gravel where the till overlies buried kames. Mogadore Till has a general composition of 

50% sand, 19% clay, and varying amounts of mixed sediments composing the final 31%. Within 

Summit County, the Mogadore Till has an average thickness of approximately 16 feet. However, 

local thickness of the Mogadore Till may be significantly greater. Previous investigations have 

indicated that glacial deposits in the area can range anywhere from 11 to 60 feet thick and are a 

composite of silty clay, clayey silt, sand, and gravel. 

2.1.2 Site Investigations 

The Site was first identified in April 1990 when a nearby property owner submitted a water odor 

complaint to the Ohio Environmental Protection Agency (OEPA). In response to the citizen 

complaint, OEPA initiated sampling of two groimdwater wells located adjacent to, and immediately 

east of Danton Cleaners. The analytical results of the groimdwater well sampling indicated the 

presence of Volatile Organic Compounds (VOC) at concentrations above the Safe Drinking Water -

Act (SDWA) Maximum Contaminant Level (MCL) standards. Ofthe VOCs detected, the specific 
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contaminants of concem that were identified and which exceeded the SDWA MCLs include 

tetrachloroethene (PCE), tiichloroethene (TCE), cis-1,2-dichloroethene (DCE), and vinyl chloride. 

Previous investigations and activities have been conducted throughout the Site from 1990 through 

2003 (WESTON, 2006). OEPA initiated a site investigation in January 1994 to evaluate the extent 

of groundwater contamination and characterize the Copley Site's hydrogeology (Hydrogeologic 

Investigation at the Copley Square Plaza Shopping Center, Earth Tech, June 1995). The U.S. EPA 

Emergency Response Branch (ERB) conducted an emergency removal action at the Copley Square 

Plaza Property beginning on 22 August 1994 (On-Scene Coordinator's Report, CERCLA 

[Comprehensive Environmental Response, Compensation, and Liability Act] Removal Action, 

Copley Square Plaza, Copley, Summit County, Ohio, 1996). In 1994, RoyF. Weston, Inc., under the 

Response Engineering Analytical Contract (REAC), conducted an extent of groundwater 

contamination evaluation on behalf of U.S. EPA (Final Report, Copley Square Plaza Site, 

Hydrogeologic Investigation, Copley, Ohio, RoyF. Weston, Inc., May 1996). This investigation was 

technically a part ofthe removal action conducted by U.S. EPA. In 1999, Partners Environmental 

Consulting conducted a site investigation for the proposed Meadows of Copley residential 

development on the former O'Shux Golf Course property, which is located immediately east ofthe 

Copley Square Plaza Property (Site Investigation, Risk Assessment, and Ecological Evaluation of 

the Former O'Shux Golf Course, Copley, Ohio, Partners Environmental Consulting, December 

1999). OEPA conducted a Site Inspection (SI) to evaluate the current state of groundwater 

contamination at the Copley Site and determine if an ongoing release of VOC contamination was 

occurring (Site Inspection Report, Copley Square Plaza, a.k.a. Danton Cleaners, Copley, Summit 

County, Ohio, OEPA, 2002). The SI was conducted between 13 and 15 May 2002, with additional 

sampling conducted on 6 August 2002. OEPA conducted an Expanded SI (ESI) to provide current 

data documenting the release of VOC contamination into the environment, specifically to 

groundwater associated with the Copley Site (Expanded Site Inspection Report, Copley Square 
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Plaza, a.k.a. Danton Cleaners, Copley, Summit County, Ohio, OEPA, 2003). Most recently, 

WESTON conducted the remedial investigation at the Site from Febmary through March 2006. 

2.1.3 Selection of Constituents of Potential Ecological Concern 

Soil and surface water data collected during the RI are evaluated in this SLERA. In addition, surface 

soil data (less than two feet below ground surface [bgs]) collected during previous investigations was 

also evaluated because surface soil samples were not collected during the RI. RI soil samples were 

collected at depths ranging from two to up to 13 feet bgs (Figure 2-1). The RI focused on deeper 

samples because the contaminant source was eight underground concrete wastewater tanks 

containing chlorinated solvents. Surface water samples were collected during the RI at the discharge 

point located in the undeveloped area east of the Copley Square Plaza Cleaners building where a 

stormwater discharge pipe outlets, as well as downstream from the discharge pipe (Figure 2-2). The 

surface water investigation was conducted to determine if site contaminants in the storm drainage 

discharge at the site have impacted the local surface water quality. No sediment samples were 

collected during the RI. 

Data collection activities during the RI are described in the RI Report (WESTON, 2006b). Previous 

investigations are described in the Historic Data Evaluation Report (WESTON, 2006a). A 

comparison of maximum reported site concentrations to ecological screening levels was performed 

to establish the COPECs to be assessed in this SLERA. The following guidelines were used to 

identify COPECs: 

Non-Detected Chemicals — A chemical was excluded as a COPEC for a medium if it was not 
detected in any samples from that medium. However, chemicals with maximum reporting limits 
exceeding their applicable risk-based screening value were identified as exceeding, and are discussed 
in the uncertainty analysis. 
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Essential Nutrients — Inorganic chemicals that are essential nutrients (e.g., calcium, potassium, 
magnesium, and sodium) were excluded as COPECs. In addition, aluminum is also excluded 
because the soluble and toxic forms of aluminum are only present in soil with pH values less than 
5.5 (U.S. EPA 2003d). fron is considered a plant micronutrient (U. S. EPA, 2003e). fri well-aerated 
soils between pH 5 and 8, iron is not expected to be toxic to plants. The typical iron concentrations 
in soils range from 0.2% to 55% (20,000 to 550,000 mg/kg) (U.S. EPA, 2003e). On-site iron 
concentrations ranged from 14,600 mg/kg to 57,000 mg/kg. Thus, iron was excluded as a COPEC. 

Risk-Based Screening — A chemical in soil was excluded as a COPEC if its maximum detected 
concentration was below U.S. EPA Ecological Soil Screening Levels (Eco-SSLs) (U.S. EPA, 2003). 
If an Eco-SSL was not available for a chemical, Region 5 ecological screening levels (ESLs) were 
used in the screening. The ESLs are Region 5 media-specific values for Resource Conservation and 
Recovery Act Appendix DC hazardous constituents. ESLs are initial screening levels with which the 
Copley Site's contaminant concenfrations can be compared, helping to focus the investigation on 
those areas and chemicals that are most likely to pose an unacceptable risk to the environment. ESLs 
alone are not intended to serve as cleanup levels. A chemical in surface water was excluded as a 
COPEC if its maximum detected concenfration was below Ohio water quality standards for the Ohio 
River Basm (Ohio River Basin Aquatic Life and Human Health Tier I Criteria and Tier fl Values 
contained in and developed pursuant to Chapter 3745-1 ofthe Ohio Administrative Code (RAC), 
Ohio EPA, Division of Surface Water. 7/27/05). 

Maximum detected concentrations in soil, historic surface soil, and surface water are compared to 

screening levels in Tables 2-1,2-2, and 2-3, respectively. The following chemicals were determined 

to be COPECs: 

• Surface water — copper, lead, fluoranthene, and pyrene. 

Soil — antimony, arsenic, cadmium, cobalt, copper, lead, manganese, nickel, 
selenium, thallium, zinc, caprolactam, bis(2-ethylhexyl)phthalate, di-n-
butylphthalate, Freon-113, cis-1,2-dichloroethene (cis-1, 2-DCE), and 
tetrachloroethene (PCE). 

Bioaccumlative chemicals are retained as COPECs if they are found at a site, regardless of whether 

they exceed or do not exceed screening levels. No bioaccumutetive compounds (e.g., mercury, 

PCBs) were measured in soil or surface water samples. 
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2.1.4 Ecological Receptors and Complete Exposure Pathways 

Identification ofthe ecological receptors at, or in the general vicinity of, the Copley Site is another 

component of the problem formulation. Ecological receptors include ecosystems, habitats, 

communities, populations, and individual organisms that can be exposed directly or indirectly to a 

Stressor. The Site is located in the Erie/Ontario Drift and Lake Plain Ecoregion (Ecoregions of 

Indiana and Ohio, http://www.epa.gov/wed/pages/ecoregions/oliin_eco.htm. last updated on 

Tuesday, 28 Febmary 2006), which is defined as: 

"Once largely covered by a maple-beech-birch forest, much ofthe Erie Drift Plain is now in 
farms, many associated with dairy operations. The Eastem Com Belt Plains, which border 
the region on the west, are flatter, more fertile, and therefore more agricultural. The glaciated 
Erie Drift Plain is characterized by low rounded hills, scattered end moraines, kettles, and 
areas of wetlands, in contrast to the adjacent unglaciated ecoregions to the south and east that 
are more hilly and less agricultural. Areas of urban development and industrial activity occur 
locally." 

The primary habitats on the Site are the undeveloped open field east ofthe Copley Plaza buildings 

and the siu f̂ace water drainageway that flows east from stormwater discharge pipe, located just east 

ofthe building, through the northem half of the open field. There is a small patch of trees directly 

east ofthe building. 

Wildlife common to urban/suburban areas within northeastem Ohio are expected to inhabit this area. 

Information on threatened and endangered species that may occur within close proximity ofthe Site 

was requested from the Ohio Department of Natural Resources Natural Heritage Program. There 

are three listed species within the Wadsworth and Akron West Quadrangles in Summit County, 

including the low umbrella-sedge (Cyperus diandrus), potentially threatened; gray birch {Betula 

populifolia), potentially threatened, and the paddlefish (Polyodon spathula), threatened. Sightings 

of these species were at least a mile from the Copley Site (Appendix A). 
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An exposure pathway describes the general course a constituent takes from its source into the 

environment and ultimately to a receptor. Determining the potential magnitude of impacts to an 

organism depends primarily on whether the exposure pathway to that organism is complete or not. 

Complete pathways represent complete connections between a contaminant and an organism and are 

thus likely to contribute to potential risks resulting from that exposure. Incomplete pathways 

represent incomplete connections between a contaminant and an organism and thus do not contribute 

to potential risks even if exposure to a particular medium is occurring. Birds and mammals can be 

exposed through dietary ingestion of bioaccumulative constituents in soil, as well as by any 

incidental ingestion or direct contact that occurs through the diet, through foraging or nesting 

activities (e.g., dermal contact), inhalation, and through surface water consumption. Soil-dwelling 

organisms can receive significant exposure through direct contact (including incidental ingestion), 

and dietary ingestion of bioaccumulative and non-bioaccumulative contaminants in soil. Plants can 

be exposed through direct contact with constituents in soil. Direct contact for vegetation is assumed 

to include contact that may occur through uptake of soil contaminants into the plants' root systems, 

or leaf absorption of contaminants evaporating from the soil. Aquatic organisms can be significantly 

exposed through direct contact with contaminated surface water. No fish have been observed in the 

surface water at the Site. Sediment is not considered to be an exposure medium as no sediment 

samples were collected from the RI because the surface water on the property is a storm drain 

discharge point. 

2.1.5 Assessment and Measurement Endpoints 

Assessment and measurement endpoints are needed to focus the risk assessment process. For 

screening-level ecological assessment, assessment endpoints are any adverse effect on ecological 

receptors where receptors are plant and animal populations and commimities, habitats, and sensitive 

environments (U.S. EPA, 1997). Many ofthe screening ecotoxicity values are based on generic 

assessment endpoints {e.g., protection of aquatic communities from changes in stmcture and 

fimction). The assessment endpoints for this site are: 
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Protection of terrestrial plant and animal communities from reproductive or growth 
impairment from direct exposure to soil as well as preservation ofthe productivity 
(taxa richness and abundance) of terrestrial organisms. 

• Protection of aquatic organism communities from reproductive or growth impairment 
from direct exposure to soil as well as preservation ofthe productivity (taxa richness 
and abundance) of aquatic organisms. 

Measurement endpoints are the measurable environmental characteristics that are predictive ofthe 

selected assessment endpoint. Measurement endpoints for the Site include: 

• For plants, soil dwelling-organisms, and small mammals and birds directly exposed 
to COPECs in soil performed by comparing media concenfrations to soil 
benchmarks, a terrestrial community hazard quotient (HQ) evaluation was performed 
by comparing media concentrations to soil benchmarks. 

• For aquatic organisms directly exposed to COPECs in surface water, an aquatic 
community HQ evaluation was performed by comparing media concentrations to 
surface water quality benchmarks. 

2.1.6 Ecological Conceptual Site Model 

The primary objective ofthe problem formulation is the development of a working Ecological 

Conceptual Site Model (ECSM), which serves to define how contaminants might affect ecosytems 

at a site (Norton et al, 1992). Based on the above information on the Site's setting and complete 

exposure pathways, an ECSM was prepared (Figure 2-3). The ECSM presents the various potential 

exposure pathways by which ecological receptors may contact on-site compounds in soil, sediment, 

and surface water. 

2.2 SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION 

The second phase of Step 1 consists of evaluating preliminary ecological effects and establishing 

chemical exposure levels that represent conservative thresholds for adverse ecological effects. The 

I:\WO\RAC\243\36719RPT.WPD RfW243-2A-AWHE 

This document was prepared by Weston Solutions, Inc., expressly for U.S. EPA. If shall not be released or disclosed in whole or in part 
without the express, written permission of U.S. EPA. 

file://I:/WO/RAC/243/36719RPT.WPD


Copley Square Plaza 
SLERA 
Section: 2 
Revision; 2 
Date; 28 November 2006 
Page: 2-9 of 9 

conservative thresholds are called screening ecotoxicity values. The following is a list of sources 

for screening ecotoxicity values: 

• Surface water - Statewide water quality criteria for the protection of aquatic 
life, both outside mixing zone average (OMZA) and outside mixing zone 
maximum (OMZM). 

• Soil - Ecological benchmarks for soil that represent protective levels for 
plant, soil invertebrate communities, birds, and mammals as target receptors 
were obtained from ORNL RAIS; U.S. EPA ecological soil screening levels 
for invertebrates, plants, birds and mammals; and preliminary remediation 
goals for mammals and bfrds (Efroymson, et al., 1997). 
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SECTION 3 

STEP 2: SCREENING-LEVEL 
PRELIMINARY EXPOSURE ESTIMATE AND RISK CALCULATION 

3.1 SCREENING-LEVEL EXPOSURE ESTIMATE 

In this step, chemical exposure levels are estimated to screen for potential ecological risks. Measured 

environmental medium concenfrations (e.g., soil and surface water) are used for estimating exposure 

of terrestrial and aquatic wildlife to Site contaminants. For all exposure media, maximum 

concentrations were used as the exposure point concentrations for ecological receptors No 

bioaccumulative compoimds were measured in site soil and surface water. 

3.2 RISK CALCULATION 

The screening-level risk characterization integrates information from the screening-level problem 

formulation, screening-level ecological effects evaluation, and the screening-level exposure estimate 

to predict the nature and extent of ecological risk or threat, as well as the environmental effects of 

previous activities. For the screening-level risk calculation, the HQ approach was used. The hazard 

quotient approach is routinely used by U.S. EPA as the simplest quantitative method for estimating 

risk to ecological receptors. The HQ shall not exceed one. Ifthe HQ is less than one, no effects on 

ecological receptors are expected. Ifthe HQ is greater than one, further investigation may be needed. 

3.2.1 Soil 

The maximum COPEC concentrations in RI soil samples were compared to appropriate, 

conservative ecotoxicity screening values for soil invertebrates, plants, mammals, and birds (Table 

3-1). Ofthe ecological COPECs, maximum concentrations of manganese and zinc had an HQ 

greater than one for the protection of invertebrate populations. Arsenic, manganese, nickel, 

selenium, thallium, and zinc had an HQ greater than one for the protection of plant populations. 

Arsenic, selenium, and thallium had an HQ greater than one for the protection of mammals. Zinc 

had an HQ greater than one for the protection of birds. Maximum concentrations of cadmium, 
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copper, and lead did not exceed screening ecotoxicity values. Ecotoxicity screening values were not 

available for the organic COPECs. 

Historic surface soil samples were also compared to appropriate conservative ecotoxicity screening 

values for soil invertebrates, plants, mammals, and birds (Table 3-2). Ofthe ecological COPECs, 

maximum concentrations of manganese had an HQ greater than one for the protection of invertebrate 

populations. Arsenic and zinc had an HQ greater than one for the protection of plant populations. 

Antimony had an HQ greater than one for the protection of mammals. Zinc had an HQ greater than 

one for the protection of birds. 

The maximum concenfrations of lead and nickel did not exceed screening ecotoxicity values. 

Ecotoxicity screening values were not available for the organic COPECs. 

While the chemical concentrations of several metals (antimony, arsenic, manganese, nickel, 

selenium, thallium, and zinc) may pose a potential risk to ecological receptors, the Site's small size 

and the limited habitat combine to offset the potential for these elevated concenfrations to have 

significant ecological ramifications. These metals may also be present at background levels. 

3.2.2 Surface Water 

The maximum COPEC concenfrations in surface water were compared to Ohio water quality criteria 

for the protection of aquatic life, both OMZA and OMZM criteria, to develop surface water HQs. 

Pyrene and lead concenfrations did not exceed OMZM criteria. Fluoranthene and copper had HQs 

exceeding one based on the OMZM criteria (Table 3-3), and are chemicals of ecological concem 

(COEC) in surface water. However, the surface water feature at the Site is a highly modified surface 

water drainageways that possess a limited amount of the stream morphology and habitat 

characteristics necessary to support high-quality aquatic life habitat use. The surface water provides 

drainage associated with mnoff from the Copley Plaza asphalt-covered parking lot, which probably 

contributes to the elevated metal and SVOC concentrations in the water. 
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3.2.3 Refinement of COPECs in Soil 

The screening level risk characterization found that various COPECs might pose an ecological risk. 

Because ofthe conservative assumptions using during the risk screen, refinement ofthe COPECs 

(similar to Step 3 ofthe ERA process) was performed for the Site. An average concentration was 

used to further evaluate those chemicals in soil with maximum concentrations exceeding screening 

ecotoxicity values. Background values of metals were compared to site concentrations. No site-

specific background levels were available. Background levels for Ohio farm soils (OSU, 2006) and 

generic background levels for various soils (ORNL, 2006) were used in this comparison. 

For the RI soil data, the 95 percent upper confidence limit on the mean (95UCL) concentration 

(calculated using ProUCL) was used as the representative average concenfrations. The 95UCL 

average concentration of manganese had an HQ greater than one for the protection of invertebrate 

populations. Selenium and zinc had an HQ greater than one for the protection of plant populations. 

Selenium had an HQ greater than one for the protection of mammals. Zinc had an HQ greater than 

one for the protection of birds (Table 3-4). The arithmetic average concenfration of manganese did 

not exceed the mean background concentration. Arithmetic average concenfrations of selenium and 

zinc exceeded the mean background concenfration, though the average concentrations of these metals 

were within the range of background levels. Average concentrations of nickel and thallium did not 

have HQs greater than one for any receptor group. While screening ecotoxicity values were not 

available for the organic COPECs, the arithmetic average of detected concenfrations of bis(2-

ethylhexyl)phthalate, di-n-butylphthalate, cis-1,2-DCE, and PCE (134 micrograms per kilogram 

[jig/kg], 82 |J.g/kg, 285 |J.g/kg, and 4,619 |J.g/kg, respectively) are below the Region 5 ESLs of 925 

pg/kg, 150 ug/kg, 784 P'g/kg, and 9,920 |ig/kg, respectively. CFC-113 and caprolactam not 

considered to be COECs because they were infrequently detected ui the soil samples (less than ten 

percent) and they are not expected to bioaccumulate m ecological receptors. 
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For the historic soil data, the arithmetic average concentration was used as the representative average 

concentration because only three samples were analyzed for metals and cis-l ,2-DCE was detected 

in only four out of 19 samples. The arithmetic average concentration of manganese had an HQ 

greater than one for the protection of invertebrate populations (Table 3-2). Arsenic and zinc had 

an HQ greater than one for the protection of plant populations. Antimony had an HQ greater than 

one for the protection of mammals. Zinc had an HQ greater than one for the protection of birds. 

Arithmetic average historic concentrations of manganese and zinc in surface soil were below 

average background levels of these compounds (Table 3-2). The average concentration of arsenic 

exceeded the mean background level but detected concentrations were within the range of 

background levels. Antimony concentrations slightly exceeded the background range. While 

screening ecotoxicity values were not available for DCE, the average of detected concenfration (313 

g/kg) is below the Region 5 ESL of 784 g/kg. 

Upon refinement of COPEC in soil through determining a representative average concentration, 

evaluating frequency of detection, and comparing to background, the chemicals of ecological 

concem (COEC) in soil are: antimony, arsenic, selenium, and zinc. 

3.2.4 Uncertainty Assessment 

Many uncertainties are associated with estimating exposure and risks to ecological organisms. The 

uncertainty analysis addresses the major assumptions that affect the degree of confidence in the 

estimate of risk. ICnowing the uncertainties associated with the risk estimates aids the risk manager 

in making the Scientific/Management Decision at the end ofthe ecological risk assessment. General 

and site-specific uncertainties associated with this SLERA include: 

Quantitation limits associated with surface soil and surface water data collected as 
part of the RI were compared to ECO SSLs and Region 5 ESLs. As shown in the 
COPEC screening tables, some of the laboratory reporting limits for chemicals 
measured in these environmental media exceeded their applicable screening 
benchmark. Chemicals with reporting limits above the benchmarks were not carried 
forward because the presence ofthe chemicals in the environmental medium is not 
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established. This may result in an underestimation of risk because there may be 
additional COPECs that pose an ecological risk. 

Various types of data qualifiers are attached to analytical data by either the laboratory 
conducting the analyses or by the person performing data validation. A common data 
qualifier in data packages analyzed under the EPA Contract Laboratory Program is 
the "J" qualifier. Data qualified with a J are estimated concentrations reported below 
the minimum confident sample Quantitation limit. In this SLERA, all data qualified 
with a J were used the same way as positive data that did not have the qualifier. 
Sometimes, a level of bias is associated with the J-qualified data, indicating whether 
the concentration is biased high or low. Other times, the level of bias is unknown. 
The use of J-qualified data as the reported concentration may result in either an 
under- or overestimation ofthe actual concentration. 

The SLERA is based on available data which, based on current practice, are assumed 
to be adequate. For site-specific risk assessments, as the number of sampling points 
increase, the uncertainty about the tme distributions of values decreases, however, 
even with a large number of sampling locations, it is impossible to conclude 
definitively that concentrations above those measured do not exist at the Site. 

3.4 RISK DESCRIPTION 

A SLERA was conducted at the Site to evaluate whether chemicals detected in soil and surface water 

pose a potential to adversely affect ecological receptors. The following chemicals were determined 

to be COPECs: 

• Soil — antimony, arsenic, cadmium, cobalt, copper, lead, manganese, nickel, 
selenium, thallium, zinc, caprolactam, bis(2-ethylhexyl)phthalate, di-n-
butylphthalate, Freon-113, cis-1,2-DCE, and PCE. 

Surface water — copper, lead, fluoranthene, and pyrene. 

No bioaccumulative chemicals were measured in soil and surface water at the Site. Direct effects on 

invertebrates, plants, mammals, and birds were evaluated for soil, and direct effects on aquatic 

organisms were evaluated for surface water by comparison of maximum Site data to screening 

ecotoxicity values. 
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The maximum concentrations of several metals (antimony, arsenic, manganese, nickel, selenium, 

thallium, and zinc) and several organics in soil may pose a potential risk to ecological receptor 

because they exceeded screening ecotoxicity values or ecotoxicity values were not available. 

Cadmium, copper, and lead m soil did not exceed screening ecotoxicity values. Refinement of soil 

COPECs was done through determining a representative average exposure point concenfration, 

evaluating frequency of detection, and comparing to background. It was found that two metals 

(nickel and thalUum) and the organics did not pose a risk to ecological receptors because average 

concenfrations were below screening values and/or the compound was infrequently detected. The 

average concenfration of manganese was below background, thus, manganese is not considered as 

a COEC. Antimony, arsenic, selenium, and zinc are the COECs in soil. 

The COECs in soil (antimony, arsenic, selenium, and zinc) might pose a risk to ecological receptors. 

Antimony may pose a risk to mammalian receptors. The mammalian screening ecotoxicity value for 

antimony is less than the range of reported typical background concentrations in U.S. soils, which 

is 0.5 mg/kg to 1.5 mg/kg. The range of antimony concentrations at the site was 1.5 mg/kg to 1.9 

mg/kg. Selenium may pose a risk to plants and mammals. Selenium was detected in 12 of 46 soil 

samples at concenfrations ranging from 1.3 to 2.9 mg/kg. Selenium may favorably or adversely 

affect growth, survival, and reproduction of algae and higher plants, bacteria and yeasts, cmstaceans, 

molluscs, insects, fish, birds, and mammals (Eisler, 1985). Sensitivity to selenium and its compounds 

is exfremely variable in all classes of organisms. There is a comparatively narrow concentration 

range separating effects of selenium deficiency from those of selenosis (Eisler,1985). Arsenic was 

found at concentrations that maybe toxic to plants. For most plants, a significant depression in crop 

yields was evident at soil arsenic concentrations of 25 to 85 mg/kg of total arsenic (Eisler, 1988). 

Arsenic was detected in all soil samples at concentrations ranging from 4.5 mg/kg to 81.7 mg/kg. 

To be absorbed by plants, arsenic compounds must be in a mobile form in the soil solution (Eisler, 

1988). Zinc may pose a risks to plants and avian receptors. Zinc was measured in all soil samples 

at concentrations ranging from 46.8 mg/kg to 159 mg/kg. The balance between excess and 
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insufficient zinc is important. Zinc deficiency occurs in many species of plants and animals and has 

severe adverse effects on all stages of growth, development, reproduction, and survival. Excess 

levels though are toxic to birds. Sensitive terrestrial plants die when soil zinc levels exceed 100 

mg/kg. Uptake of zinc from soils by plants is dependent on soil type; for example, uptake is lower 

in coarse loamy soils than in fine loamy soils. While several metals in soil may pose a risk to 

terrestrial ecological receptors, the Site's small size and the limited habitat combine to offset the 

potential for these elevated concentrations to have significant ecological ramifications. 

Concenfrations of pyrene and lead in surface water did not exceed OMZM criteria, while 

concenfrations of copper and fluoranthene exceeded OMZM criteria. Smce elevated levels of copper 

and fluoranthene were measured in surface water, these metals are COECs in this medium. Copper 

is among the most toxic ofthe heavy metals in freshwater biota and often accumulates and causes 

irreversible harm to some species at concentrations just above levels required for growth and 

reproduction (Eisler, 1998). In general, PAHs show little tendency to biomagnify in food chains, 

despite their high lipid solubility, probably because most PAHs are rapidly metabolized. The higher 

molecular weight PAHs, such as fluoranthene which contains 4 rings, are significantly less toxic than 

unsubstituted lower molecular weight compounds with 2 or 3 rings (Eisler, 1987). While fish may 

accumulate PAHs such as fluoranthene, they also metabolize PAHs extensively and rapidly (Eisler, 

1987). The surface water feature on the Site is a highly modified surface water drainageway that 

possess a limited amount ofthe stream morphology and habitat characteristics necessary to support 

high-quality aquatic life habitat use. The surface water provides drainage associated with mnoff 

from the Copley Plaza asphalt-covered parking lot, which probably contributes to the elevated metal 

and PAHs in the water. 
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Table 3-3 

Risk Characterization for Surface Water 

Copley Plaza 

Copley, Ohio 

COPEC 
Maximum Detected 

Concentration 

Statewide-Criteria for 

Protection of Aquatic Life" 
OMZA 1 OMZM 

Hazard Quotient 
OMZA OMZM 

SVOCs (jig/L) 
FLUORANTHENE 
PYRENE 

7 
5 

0.8 
4.6 

3.7 
42 

9 
1.1 

1.9 
0.1 

INORGANICS (ug/L) 
COPPER* 
LEAD* 

40.8 
19 

9.3 
6.4 

14 
120 

4.4 
3.0 

2.9 
0.2 

Notes: 

COPEC = Chemical of Potential Ecological Concern 

Ug/L = micrograms per liter 

SVOCs = Semivolatile Organic Compounds 

, * Based on total recoverable metals and a hardness of 100 mg/L. 

OMZA = Outside mixing zone average, 

OMZM = Outside mixing zone maximum, 

' Ohio River Basin Aquatic Life and Human Health Tier I Criteria and Tier H Values contained in and developed pursuant to Chapter 
3745-1 ofthe Ohio Administrative Code (OAC), Ohio EPA, Division of Surface Water. 7/27/05). 

Page 1 of 1 

I:\WO\RAC\243\3 6719T3 -3 .XLS RFW243-2A-AWHE 

This document was prepared by Weston Solutions, Inc., expressly for U.S. EPA. It shall nol be released or disclosed in whole 
or in part without the expess, written permission of ll.S. EPA. 
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Figure 2-1 
Soil Sample Locations 

Copley Square Plaza Site 
Copley, Ohio 
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Figure 2-2 
Surface Water Sample Locations 

Copley Square Plaza Site 
Copley, Ohio 



a 
CQ 

i" 

t/3 

o J 
U V5 

<̂ I 

.2 

on 

o 
o 
(N 

x> 
f 

~i 
C 1/1 

.2 - • 

•> B 

Pi CJ 
nt 

•o 
o 

"rt 

I 

a 
Sm 
S 

_ « 
a . OJ 
S S .2 
a u A 
® b O 

_ s >: 

.a ''̂  ^ 
tJX > . o 
5 — u 
^ S" 
u e 

a 

fr, 

1 » 
6 
(/) • ^ H 

C 
ca 

£P 
o 
_o 

^ <̂  
<; 

cn 

S m 
r^ 

Cd 
OD 
h 

o 
.1̂  
.—1 
u 
?= 

T3 
' l 

o zn 

as 
•s 

1 eu 

CA 

1 
S 

1 
m 

•S 

1 

" 

^ 
D 

S 

1 O 
OH 

1 

X 

x 

X 

X 

1 
1̂  

1 

X 

O 

O 

O 

•5 

1 
p 

1 

X 

0 

0 

0 

1 

1 

X 

X 

X 

X 

CQ 

' 

"o 
00 

X 

1 

p 

0 

0 

1 
1 

X 

1 
1 

0 

0 

0 

•5 
B 
a 
8 

Q 

X 

1 
1 

0 

0 

0 

§ 

1 

= 

X 

1 

0 

0 

0 

1 
5 

B 
ta 
^ 
u 
0 
^ 
00 

u 
X 
^ 
< 
< 

• t f 
(N 

< 
AN 
Ul 
M 
P 
C M 

0 

o 

e 

o 
• o 

c/5 
IS 

D 
OL. 

IS 
m 
CN 
CT 
l i , 
0^ 

0 
Oi 
a 
0 

^ 
^ 
•a 
U 
e« 
a« 
u 

u 

X O I 

Z; H 



APPENDIX A 



Ohio Department of Natural Resources 
BOB TAFT, GOVERNOR SAMUEL W, SPECK, DIRECTOR 

Division of Natural Areas and Preserves 
Tom Linkous, Chief 

2045 Morse Rd.,Bldg.F-1 
Columbus. OH 43229-6693 

P/jone; (614) 265-6453; Fax: (614) 267-3096 

August 9, 2006 

Marissa Pihl 
Weston Solutions, Inc. 
20 N. Wacker Dr.. Suite 1210 
Chicago. IL 60606 
Dear Ms. Pihl: 

I have reviewed our Natural Heritage maps and files for the Copley Square Plaza 
Remedial Investigation project area, including a two mile radius, at 2777-2799 Copley Rd. in 
Copley Township, Summit County. Ohio, and on the Wadsworth and Akron West Quads 
(contract # 68-W7-0026; work assignment # 243-RICO05XW; document control # RFW243-
2E-AUKL; USEPA ID # OH0000563122). The numbers/letters on the list below cooespond to 
the areas marked on the accompanying map. Common name, scientific name and status are 
given for each species. 

Wadsworth/Akron West Quads 
1. Cyperus diandrus - Low Umbrella-sedge, potentially threatened 
2. Betula populifolia - Gray Birch, potentially threatened 
3. Polyodon spathula - Paddlefish, threatened 

There are no existing or proposed state nature preserves or scenic rivers at the project 
site. We are also unaware of any unique ecological sites, geologic features, breeding or non-
breeding animal concentrations or state parks, forests or wildlife areas in the project vicinity. 

Our inventory program has not completely surveyed Ohio and relies on information 
supplied by many individuals and organizations. Therefore, a lack of records for any particular 
area is not a statement that rare species or unique features are absent ftom that area. Please 
note that although we inventory all types of plant communities, we only maintain records on the 
highest quality areas. Also, we do not have data for all Ohio wetlands. For National Wetlands 
Inventory maps, please contact Madge Fitak in ttie Division of Geological Survey at 614-265-
6576. 

Please contaci me at 614-265-6818 if I can be of further assistance. 

Sincerely, 

Debbie Woischke, Ecological Analyst 
Natural Heritage Program 

DNR 0001 



/ « 

Vi 
^ 

"• \. 4. ^—wi— - ^ 11 ' 

iG25 

~i 
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