
NEVILLE LAND
1900 Grant Building"

Pittsburgh, Pennsylvania > 1521$*

November 22,

VIA FACSIMILE AND FIRST CLASS MAIL

Mr. Abraham Ferdas , .'."•••-.-.'-.
Superfund Office ,, '
Associate Division Director
U.S. EPA/Region m 3HW02
841 Chestnut Building x
Philadelphia, PA 19i07-4431 -;.

• - '• i ,

Re: Ohio River Park Site .
' -' v ; '

Dear Mr. Ferdas:

This will confirm that your letter to Mr. btaxter dated NQ̂ bniber 18, 1994
accurately reflects the agreemtat reached 'U4threspec;; to
recent dispute relating to.EPA's action on theDERA.
current Request for Dispute Resolution. .

, • ' -
' ' . ' • - • • • . . • • • • . . •
Please note, however, that as of this date NLQĥ s stil̂  not received the final

Human Risk Assessment from Region HL Our records .reflect that;Regiaa. Ill is
preparing a "supplement" to the HRA. To facilitate completion of the ta?KS regaining
to be done under AOCit is important that a final ̂ ^
analysis) be completed. '.'' ' ''' Y -n.-vr'

Very trattyyours, . ......

"""'£• :».;t -. "/ »
Marian F. Dietrich
Vice President, Neville

cc: H. VaugkifiaBlaxter,m
Thomas C Reed
Robert Davis
Eric Johnson
Roinuak* A. Roman
JefireyA.Pike
Gwen E Pospisil

W:\VAL\FEROAS.LTR ^
AR302U32



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ^%
REGIOWU "?

841 Chestnut Building
Philadelphia, Pennsylvania 19107-4431

' , ' ' - ' * ' ' '

November 18, 1994
VIA TELEFAX AND FIRST CLASS MAIL '

H. Vaughan Blaxter, III
President
Neville Land Company - . ' • ' • '
19th Floor, Grant Building
Pittsburgh, Pennsylvania 15219 .

Re: Ohio River Park site — Neville Land Company ("NLC11) Dispute
Concerning the Draft Ecological Risk Assessment ("DERA'1)
Submitted by NLC Under the Administrative Order by Consent
for Remedial Investigation/Feasibility study as Amended by
the First Amendment ("AOC"), Docket No. III-74-DC

- : .- •• ' • . ' . - ' . ' * ' '

Dear Mr. Blaxter: .

This will confirm that NLC and the United States
Environmental Protection Agency, Region III ("EPA") have agreed
to resolve the above dispute as follows:

. . ' • ' ' ' > ' -

1. EPA acknowledges that it remains NLC's position that:
(a) the DERA submitted to EPA by NLC in July of 1994 was "in
accordance" with the terms of;the AOC in this matter and should
therefore have been approved; and (b) it is inappropriate to
quantify ecological risk in the manner set forth in EPA's Data
Interpretation and Ecological Risk Assessment ("Data
Interpretation"), a copy of which is attached hereto.

2. NLC acknowledges that it remains EPA's position that:
(a) the DERA was not fully prepared in accordance with the terms
of the AOC in this matter and that only sections 1.0-3.0
thereof have been formally approved by EPA; (b) it is appropriate
to quantify ecological risk in the manner set forth in EPA's Data
Interpretation; and- (c) EPA's Data. Interpretation and Sections
1.0 - 3.0 of the DERA together constitute the EPA-approved'
Ecological Risk Assessment for the Ohio River Park Site. '

^ -

3. With respect to these issues EPA and NLC "agree to ••
disagree," with the understanding that the rights of each party
to have the merits of these disputes resolved in another forum,
at the appropriate time, are. fully reserved.

4. Although EPA has approved only Sections 1.0 - 3.0 of the
DERA, it is also agreed that the entire DERA as submitted shall
become a part of tha Administrative Record ("AR") and, as
appropriate, can be considered in this matter. " '. v j
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5. EPA's-Data Interpretation to be included in the AR is
attached hereto.

If the foregoing accurately sets forth our agreement, please
forward to my attention a letter withdrawing NLC's current
Request for Dispute Resolution.

Sincerely,

Abraham Ferdas '
Superfund Office
Associate Division Director

Attachment
cc: Thomas C. Reed, Esquire

Robert Davis (3HW13)
Eric Johnson (3HW13)
Romuald Roman (3HW23) •
Jeffrey Pike (3HW23)
Gwen E. Pospisil (3RC23)



Ohio River Park 3ita

U.S. Environmental Protection Agency
Region III

Data Interpretation
And

Ecological Risk Assessment

Introduction

The objective of this project was to prepare a screening •
level ecological risk assessment for the Ohio River Park Site,
Neville Township, Pennsylvania. The following discussion
summarizes EPA's interpretation of the site data and of the
ecological risk posed by contaminants- at the Ohio River Park
site. The ecological risk assessment for the project will be the
first three chapters of the July 1994 Ecological Risk Assessment
report ("July 1994 ERA") prepared by ENSR, on behalf of Neville
Land Company, and the following discussion prepared by EPA.

The data in the Remedial Investigation (RI) and in the first
three chapters of the July 1994 ERA indicate that all media
(except air) at the site show some level of risk due to site
contaminants. '

EPA Region III determines quantitative estimates of
cumulative risk by adding the Ecological Effects Quotients (EEQ)
of all contaminants with an EEQ greater than one. The values are
added according to the formula shown here:

R « r1 + r2 + r3 + . ..
Where R =• Total Risk '

r » risk of individual contaminants

For example, the calculations for cumulative risk in the surface
water, main channel involves the following:

+ EEQCr<aa

R =55.33 +3.38 + 1.10

; R - 65.31- ' - ' - . . - • ' ' . , : . . ' , ' . _ .

Those calculations that show a result higher than one (1)
are considered to demonstrate a potential risk. Values higher
than ten (10) are considered to represent moderately high
potential risk, , and those above one hundred (100) -are considered
to represent extreme potential risk. Risk to the guild and
community level of a habitat is estimated by adding the EEQs.
The concept here views the habitat as a whole with the, potential
for risks from contaminants impacting all organisms. It differs
fundamentally from the way additive effects are calculated in'



human health risk assessment. In ecological risk assessment, it
is assumed that Impacts are either evenly severe to all members
of the community or devastating impacts to a few species and
fatally destructive to the community, ultimately.

V

Ecological Risk Assessment •

1 The following discussions are arranged according to the
media as presented in Chapter 3 of the July 1994 ERA.

A. Surface Water (Main Channel)

Mercury has been identified at high levels in the surface
water of the main channel of the Ohio River. It is possible that
some of this contaminant comes from the site, as Table B-l,
Appendix B, of the July 1994 ERA fails to indicate any mercury
reported from the background samples. Two other contaminants
also show EEQ levels above one and are considered to be of
possible concern. These are copper and chromium (VI), neither of
which is included in Table B-l, and are likely to arise from the
site as well. -

All three of these contaminants carry ecological
implications and should be viewed as potentially harmful to the
ecosystem of the Ohio River. Their effects on the river are
expected to be chronic and long-term.

Mercury has an EEQ of over 55; copper(+2) has an EEQ of 8.38
and total chromium (as VI) has an EEQ of 1.10.

The cumulative risk for surface water in the main channel
equals 6.531E+1. This level of potential ecological risk is
considered to be serious.
B. Surface Water (Back Channel) •

Two contaminants appear to have many implications for
ecological impacts: chromium (VI) and copper (2). The EEQ values
are 1.51 and 1.43, respectively, and the additive value is 2.94.
It is likely that the site is a source of these contaminants, as
the levels reported are significantly above background (see Table
3.2 of the July 1994 ERA). These levels of potential ecological i
risk are considered to be of possible long-term risk to
ecological receptorst

' ' • • ' . ' . '
C. Sediment (Main Channel)

1 ' ' . • " . ' ' • • . " . ' .

Many contaminants listed in Table 3.3 not only show
concentrations above criteria levels, but several are elevated,
above background. The contaminants above background with EEQs
above 1 are: arsenic, chromium, copper, mercury, lead, nickel,



zinc, 4,4'-ODD, alpha chlordane, PCBs, dieldrin, endrin, gamma
chlordane, benzo(a)anthracene, 2-methylnaphthalene, and fluorene. . '~x-
In addition, several others are considered to be of'ecological v )
significance, but had no EEQ calculations could be performed due ^—'
to a lack.of information. These are: barium, cobalt, cyanide,
manganese, selenium, vanadium, 2,4,5-T, 2,4,5-TP, 2,4-D, several
arochlor congeners., endrin aldehyde, and endrin ketone. (

Summing the calculations shows an EEQ of 731. This level of
potential ecological risk is considered to be serious/ From a
conservative perspective, this number is actually very low due to
the presence of several contaminants which have not been included
in the cumulative risk calculations. The biological implications
of these contaminants cannot be ignored in judging risk
potential. .These are cyanide, selenium, 2,4,5-T, 2,4,5-TP, 2,4-
D, many PCS congeners, and breakdown products of endrin. The
site may be a likely source of contamination of the sediments in
the main channel. - ...'..••• -
D. Sediment (Back Channel) .

All of the discussions above on the sediments in the main
channel also apply to sediments in'the back channel. The .-
additive EEQ calculation is 1305 and every contaminant identified
and appearing in Table 3.4 of the July 1994 ERA is above levels
identified at the background stations, indicating a potential
level of ecological risk which is considered serious. Again, the .
site is a likely source of contamination of the sediments in the . \
back channel. % - x^/

B . soil . ' ; . ' ' ' • • . • • ' ' , ^ • . ; / • • - - . . - • • - ' .
As with the sediments in the back channel, most of the

contaminants in the soils are found at levels above background
concentrations. Although only six of these contaminants have
EEQ's over 1, the result was a total EEQ of 42.7. This shows a
high potential for risk.

Many other contaminants were not included in the calculation
of soil EEQs, but many have serious biological implications.
Examples are cyanide, thallium, vanadium, 2,4,6-trichlorophenol,
2,4-dichlorophenol, naphthalene, phenol, 2,4,5-T, 2,4,5-TP, 2,4-
D , 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, alpha BHC,,alpha chlordane, ' - . . . .
several as well as total PCBs, beta & delta BHCs, dioxin,
dieldrin, 3 endosulfan formulations and endrin.
' . " ' - . . ' • . ' • ' . . • i ' . • ' "
F. Groundwater

Statements made above regarding soils and sediments apply to
the groundwater situation as well. The cumulative potential risk
value is 549, which places it in the serious category of risk.
Groundwater is crucial in the risk assessment because it is

AR302U37



a pathway by which contamination reaches the river.

Here, too, several contaminants . of ecological concern were
left out of the EEQ calculations in the July 1994 ERA. These were
2,4-dimethylphenol, 2-methylphenol, 4-methylphenol, di-n-
butylphthalate, di-n-octylphthalate, 2,4,5-T, 2,4,5-TP, 2,4-D,
4,4'-DDE, alpha BCH, 1,1,1-trichlorothane, 1,1,2-trichloroethane,
2-butanone, acetone, benzene, bromoform, carbon disulfide,
chloroethane, methylene chloride, and toluene. This is due
mainly to a lack of AWQC chronic toxicity values. Some of these
are economic poisons .(pesticides) for which chronic toxicity
values have been developed for other media; therefore/ they are
known toxicants 'for which chronic numbers could be developed from
literature sources. Still others (e.g.,, phthalate esters) have
generic toxicity numbers which were not used, in any calculations,
because of the fact that the numbers are generally applied to all
members of the chemical group in question. The levels above
background, however, are indications that the groundwater is a
likely secondary source and pathway of contamination to the
river.
Summary a n d Conclusions • * ' - . • '

Risk calculations for all media (except, air) have.been
carried out in ENSR's July 1994 ERA and they show potential for •
risk from-many site related contaminants. Cumulative risk
assessment calculations were carried out on those contaminants
for the media where the EEQ exceeds one. The calculations were
based upon those contaminants for which ENSR developed EEQs, but
did not include all contaminants where levels exceeded
background.

Even with .this limited data base, it is clear that a
potential for ecological risk exists in all media sampled. It
can also be concluded that the potential risk is associated with
contaminants that come from the site, as the background ratios
show (see Tables 3.1 through 3.6 of the July 1994 ERA). In many
cases, the ratios are elevated above background by many orders of
magnitude, indicating that the site is a source of contamination
to the Ohio River in the vicinity of Neville Island (see Table
3.6 of the July 1994 ERA). Contaminants from the site likely
have, contributed and likely can be expected to continue to
contribute to the degraded condition of the river, and the levels
reported by ENSR indicate a potential for risk.
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________ EN3I

1.0 INTRODUCTION

The Ohio River Site (ORS) in Neville Township, Pennsylvania is included on the National Priority
List and, pursuant to the Administrative Order on Consent between the United States
Environmental Protection Agency (U.S. EPA) Region 3 and Neville Land Company (owner of the
ORS) dated October 16, 1991, a Remedial Investigation/Feasibility Study (RI/FS) has been
undertaken. As part of the RI/FS process and under agreement with U.S. EPA Region 3, ENSR
has conducted an ecological risk assessment for the Ohio River Site for the Neville Land
Company. The remainder of this introduction describes some of the components of the ecological
risk assessment and presents an overview of the approach to ecological risk assessment followed
for the ORS. The introduction concludes with a description of the organization of the report.

1.1 Objectives

The purpose of an ecological risk assessment is to evaluate the likelihood of potential adverse
ecological and biological effects of site-related environmental stressors on receptors and areas
of potential concern at the site. The probability and magnitude of potential effects are dependent
upon the site-specific stressors (i.e., compounds of concern), the extent of elevated compound
concentrations, the existence of complete exposure pathways, and the biological receptors
present at the site. As for a human health risk assessment, the object is to determine any
incremental effects resulting from conditions of the site, not necessarily the total effects due to
the site in combination with any naturally elevated stressors in the area (the "background").

Ecological risk assessments necessarily involve multiple receptor species, rather than a single
species as is the case for human health risk assessments. In addition, the effects of environmen-
tal exposure to contaminants is much less understood for most non-human species. The
combination of these two factors makes the application of the established procedures for human
health risk assessment (the so-called "human health paradigm") difficult in the ecological context
and alternative procedures must be followed.

« '• • . ' '

Although formal guidance for evaluating potential ecological impacts from a site has not been
presented in the Risk Assessment Guidance for Superfund Sites Volume II. Environmental
Evaluation Manual (RAGS) (U.S. EPA, 1989c), the U.S. EPA RAGS document provided an overall
framework for evaluating environmental effects. More recent efforts by the U.S. EPA have
resulted in the Framework for Ecological Risk Assessment (U.S. EPA, 1992) and related
documents. These documents, while not regulations nor U.S. EPA guidance, provided an interim
procedure for the continuing effort to develop guidelines for ecological risk assessment. Specific

• R:\PUBSPROJECTS\4920003\906.S1 1-1 ' July, 1994
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environmental evaluation methods were provided in other documents including: Review of
Ecological Risk Assessment Methods (U.S. EPA, 1988); Ecological Assessment of Hazardous
Waste Sites: A.Field and Laboratory Reference (U.S. EPA, 1989a); and User's Manual for
Ecological Risk Assessment (ORNL, 1986). Using the interim guidance and the methods
presented in the evaluation documents, a logical, consistent, and technically sound approach can
be followed when performing ecological risk assessments. .

For the ORS, the primary objective of the risk assessment was to determine the relative risk of
the site by comparing site concentrations to appropriate criteria and literature-derived values. The
results of the risk characterization were interpreted to provide statements of the level of potential
risk associated with site-related stressors. Also in Appendix F, a quantitative evaluation of
potential effects to specific ecological receptors is presented. !

• " 1 ' ' ' ' ' • ' , ' . •

1.2 Site Location and Usage

The ORS consists of approximately 32 acres in Neville Township, Pennsylvania, located on the
western tip of Neville Island in the Ohio River approximately 10 miles downstream of Pittsburgh.
The site is surrounded by the Ohio River (main and back channel) to the north, south, and west
and by Neville Township (Neville Island) to the east.

Historically, the ORS was used primarily for agricultural purposes from the last century until the ^_) ,
1940s. From the mid-1930s through the mid-1950s, a portion of the site was used to landfill
municipal wastes including domestic refuse and construction debris from Neville Island
residences. From 1952 through the mid-1960s, the ORS was used for the disposal of industrial
wastes, much of which originated from the industrial interests located at the eastern end of Neville
Island.

Construction of the Ohio River Park was initiated in August 1977 and grading, construction, and
landscaping was completed in early 1979. The park was never opened to the public and most
structural components were dismantled during 1980. Currently, the ORS is not in use, and the
landscaping and infrastructure are not being maintained.

" ' ' . - ' . ' ' ' . ' * .

1.3 Conceptual Site Model •' • -

A discussion of the characteristics of the site and surrounding area is provided as a conceptual
site model (CSM) in Section 2.0 of this report. The CSM identifies the various ecological habitats
found on the site and identifies potential exposure pathways relevant to the areas of potential
ecological concern at the ORS. •
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1.4 Areas of Potential Ecological Concern
< " . v " ' ' • ' , *

.. \ • Areas of potential ecological concern are defined as areas in which potential effects of the ORS
are expected to be greatest through direct or indirect exposures. The areas are also
homogeneous subunits of the site and surrounding area which have similar ecological
characteristics and are believed to receive similar exposures from the site. In the case of the

• ORS, the areas of potential ecological concern include both aquatic and terrestrial resources.
The aquatic resources in the vicinity of the ORS consist of the Ohio River main channel and the
smaller channel (or back channel) located to the south of Neville Island. The important potential
aquatic habitats in these areas include the deep water sections and shallower littoral areas of the
main and back channels of the Ohio River adjacent to the ORS. The terrestrial resources include
habitats located on the ORS. The important terrestrial habitats include the upland area in the
southern half of the site, the terrestrial woodland, and the riparian/flood plain habitats which exist
at the shoreline around the periphery of the ORS.

1.5 Technical Approach . . ' . . ' .

The approach followed to conduct the ecological risk assessment for the ORS is outlined in the
. form of a flow chart in Figure 1-1. The flow chart depicts three successive evaluations, or
screenings: a screening level evaluation to identify compounds of potential concern, a secondary

I j level risk evaluation, and a site-specific risk evaluation. The first of these evaluations, the
screening level, strictly follows the procedures requested by U.S. EPA Region 3 and relies upon
conservative assumptions for site concentrations and the extremely protective benchmarks for
comparison. For these reasons, the results of this level do not reduce significantly the very large
list of constituents identified at the site to a more focused list that can be used to direct

• •.•;. management decisions.

Accordingly, the secondary level.evaluation considers other methods of characterizing site
concentrations, other benchmarks, additional consideration of the chemical-specific potential for
adverse ecological effects, and best professional judgement., Taken together, these additional
steps reduce the number of compounds under consideration to those constituents that have the
most potential for ecological risks due to the site. The site-specific risk evaluation continues this
process, incorporating consideration of site-specific criteria, specific exposure pathways, and
relative magnitude of site concentrations to focus on only those compounds at the site that are
more likely to create such risks as may be present. This stepwise process allows users of this
risk assessment to consider the level of evaluation that is most useful for specific management
decisions.
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The specific activities associated with each of these levels of evaluation are shown in Table 1-1
and discussed in more detail in the following sections.

1.5.1 Screening Level Evaluation to Identify Compounds of Potential Concern

Compounds of potential concern (CPCs) were conceptually identified based on historical
knowledge about their possible presence at the ORS, the results of the Rl, their potential to pose
an environmental risk, and the availability of sufficient toxicological and biological data to perform
a quantitative evaluation of potential ecological risk. - .

1 f :

Based on site usage and previous investigations (ENSR, 1993; 1994), CPCs were determined
to likely include metals, polycyclic aromatic hydrocarbons (PAHs), and other organic compounds
such as volatile organic compounds (VOCs) and pesticides/herbicides. Identification of
preliminary CPCs followed the steps outlined below and incorporate U.S. EPA Region 3 staff
suggestions for an initial, conservative evaluation. .The screening level evaluation is based upon
a minimum of information and uses conservative criteria. The purpose of this screening level
evaluation is to identify the suite of compounds which are to be evaluated further for their
potential ecological effects. A complete discussion of the compound evaluation process is also
provided in Section 3.0. .

• • , i . - « ' ^ - -

To generate a list of screening level CPCs for the site, all concentrations of compounds detected
in surface water, sediments, surface soil, and groundwater were compared with conservative
environmental criteria. Examples of the environmental benchmarks and the applicable medium
included Federal Ambient Water Quality Criteria (AWQC) for surface and groundwater, NOAA
Effects Range-Low guidance values (ER-Ls) for sediments, and suggested criteria provided by
U.S. EPA Region 3 staff for soils. The upper 95% confidence limit for the levels of each com-
pound detected in a medium investigated at the site was compared to the appropriate benchmark,.
and compounds present in concentrations exceeding the benchmark were retained for further
investigation. The next step in this preliminary analysis was a comparison of the magnitude of
site concentrations relative to reference background concentrations. Again, only compounds for
which site concentrations exceeded background concentrations were retained for further analysis.

The screening level risk evaluation provided a strictly conservative assessment of the potential
risk associated with site-related CPCs. This conservatism includes the use of the upper 95%
confidence limit as the comparison value, use of criteria such as the chronic AWQCs which
assume constant exposure for aquatic organisms, and the use of AWQCs for evaluating
groundwater quality without application of a mixing model. Because of the conservative approach
adopted for this evaluation, few compounds identified at the site were excluded and the results
of the screening level evaluation may be viewed as an extremely conservative assessment of
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ecological risks at the site. The screening level CPCs identified by the primary evaluation were
evaluated in terms of their potential to result in adverse ecological effects, but the large number
of compounds retained at this stage of the assessment made further interpretation impossible.

' " " ' - '
1.5.2 Secondary Level Risk Evaluation

The screening level CPCs identified by the screening level risk evaluation were further considered
in the secondary level risk evaluation. In this stage of the risk assessment process, ubiquitous
earth and essential nutrients were eliminated from further consideration in the risk assessment,
as were CPCs at or below national average levels for particular media. Remaining CPCs were
compared to other available criteria. In addition, the magnitude of site concentrations relative to
reference background concentrations was re-examined. The secondary level compounds of
concern (COCs) identified by the secondary level were evaluated in a manner analogous to that
used for the screening evaluation; however, because the assessment was targeted toward more
clearly defined COCs, it was possible to conduct the evaluation in more detail.

The secondary level risk evaluation continued with the identification and evaluation of relevant
exposure pathways, placed into the context of the conceptual site model. The ratio of estimated
receptor dose to acceptable dose determined the chemical-specific potential risk. If the ratio was
less than or equal to one, it was concluded that no adverse effects were likely to occur. If the
ratio was greater than one, further evaluation was necessary. The evaluation was concluded with
a discussion of the uncertainty associated with the secondary level analysis.

1.5.3 Site-Specific Risk Evaluation
\ • ' - • ' •
The final stage of the procedure followed for the ORS ecological risk assessment involved a site-
specific risk evaluation. Because the number of secondary COCs that were considered in the
secondary level risk evaluation was still quite high, it was difficult in that portion of the assessment
to focus on the subset of identified contaminants most responsible for risk. Accordingly, the site-
specific evaluation used a more rigorous procedure to narrow and focus the list of COCs.

In this evaluation, compounds were compared to applicable site-specific criteria (e.g., site-specific
sediment quality criteria) or exposure pathways (e.g., potentially contaminated groundwater
entering the back channel). Best professional judgement was used to evaluate compounds
lacking applicable criteria for comparison.

Compounds identified in the site-specific evaluation were selected as the site-specific COCs. In
this type of semi-quantitative assessment, knowledge of acceptable levels of exposure was
necessary in order to estimate potential adverse risks for the semi-quantitative assessment.
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Chemical-specific levels or doses (i.e., daily intakes) were derived from literature sources and are
described in Appendix E.

EW3*

u
The results of the exposure assessment were combined with the results of the ecological effects
characterization to characterize potential environmental risk. This evaluation presents a more
central tendency risk evaluation and is more realistic. The results of the site-specific risk
assessment (semi-quantitative approach) are presented in Section 5.0. Because of the limitations
associated with the risk assessment process, an uncertainty assessment section was also
provided.

1.6 Interpretation

The results of the risk characterization were evaluated to provide an overall risk assessment. The
evaluation considered the initial set of CPCs identified by the screening level risk evaluation. The
results of the secondary level risk evaluation and site-specific risk assessment were compared
and differences discussed. Both the magnitude and potential severity of potential ecological risk
were considered. The results and interpretation are presented in Sections 6.0 and 7.0.

1.7 Report Organization
. . ' . • ' ' - - . ; '

This ecological risk assessment report is organized as follows. Section 1.0 presents a brief
overview of the site and provides a summary of the approach followed to conduct the risk
assessment. Section 2.0 presents the site background for the ORS and surrounding area.
Section 3.0 describes in more detail the processes used to identify CPCs. Section 3.0 also
contains the results of the screening level risk evaluation and discussion of extremely
conservative potential risks. Section 4.0 describes the secondary level risk evaluation and
Section 5.0 details the site-specific risk assessment. Comparison of the results of the secondary
and site-specific risk evaluation is provided in Section 6.0. Finally, Section 7.0 contains the
summary and interpretations. The details and supporting documentation for the site-specific risk
assessment using representative (surrogate) species are included in Appendix F.
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2.0 CONCEPTUAL SITE MODEL FOR THE OHIO RIVER SITE

To evaluate the potential ecological impacts of the Ohio River Site, it is necessary to consider the
physical features of the site, the physical and chemical properties of the CPCs and the biological
components of the ecosystem. This process is formalized in the development of a conceptual
site model (CSM). The CSM contains a set of working assumptions based on habitats and
species present within potentially affected ecosystems and is used to identify potential exposure
pathways and compounds of potential concern. The CSM may also be used to provide the
rationale behind the selection of species having the highest potential exposures to CPCs and,
thus, are assumed to have the highest potential risk. At the same time, the CSM facilitates rapid
elimination of compounds that pose little potential risk due to their physicochemical properties or
relatively smalj potential exposures. .

The elements of the CSM for the ORS provided in this section are as follows: a brief overview
of the physical and geologic setting of the site (Sections 2.1.1-2.1.3); a description of site land
use (Section 2.1.4); the important potentially affected habitats (Sections 2.1.5-2.1.7); identification
of important exposure pathways (Section 2.2); and a summary of the CSM (Section 2.3)..

2.1 Ecosystem Characterization

This section will provide the necessary background information about the physical (Section 2.1.1)
and biological (Section 2.1.2) characteristics of the ORS which will be used to identify habitats
and receptors for further evaluation.

' • • • . . . ' . i . '
2.1.1 Physical Setting

The ORS is located in Neville Township, Allegheny County, Pennsylvania, at a latitude of 40° 31'
N. and a longitude of 80° 09' W (U.S.G.S, Ambridge, PA 7.5 Minute Quadrangle). It consists of
approximately 32 acres on the western tip of Neville Island in the Ohio River, and is situated
approximately 10 miles downstream of downtown Pittsburgh. It is surrounded by the Ohio River
(main and back channel) to the north, south, and west, and by Neville Township to the east
(Figure 2-1).

Topographically, the ORS is relatively flat with the exception of a slight mound on the western tip
of the island and steep slopes along the Ohio River (Figure 2-2). In addition, the slope along the
river is interrupted by a terrace* typically 20 feet wide, on the western end of the island. At the
northwestern tip of the island, a gentle slope exists extending from the Ohio River to the mound.
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The ORS is approximately 27 feet higher in elevation than the Ohio River normal pool elevation
in the Dashiekte Pool (located between the downstream Dashields Dam and the upstream
Emsworth Dam). \

2.1.2 Bedrock Geology

The ORS is located within the Allegheny Plateau section of the Appalachian Plateaus
Physiographical Province. The geological structure of the region is characterized by gentle,
parallel, northeast-southwest trending folds. The bedrock in the region is Pennsylvania Age,
Connemaugh Group. The Connemaugh Group is composed of the Glenshaw and Casselman
Formations. These two formations consist primarily of shale and sandstone. The Glenshaw
Formation (lower) and the Casselman Formation (upper) are separated by the Ames Limestone
in Western Pennsylvania. Thin limestone and coal beds are also present in the Connemaugh
Group.

2.1.3 Soil Geology \ ^ .

Neville Island is a detached portion of a dissected river terrace that was deposited by the
ancestral Ohio River. The terrace is partially submerged by impoundments on the Ohio River.'
Remnants of the terrace flank both sides of the Ohio River at approximately the same elevation
as Neville Island (Adamoan et al., 1949). .

Unconsolidated sediments overlie the bedrock in the stream valleys. These unconsolidated
sediments are generally 60 feet thick along the Ohio River in the vicinity of the ORS and only a
few feet thick along the ridges. The upper portion of the unconsolidated sediments consists of
Quaternary fluvial clay, silt and sand that was recently deposited. The lower portion of the
unconsolidated sediments consists of sand and gravel with some silt and clay that was deposited
by glacial meltwaters during the Pleistocene interglacial stages. The alluvial deposits are
approximately 25 feet thick and the glacio-fluvial deposits are generally 35 feet thick.

• . - \ \ " " . . •

The top soil at the ORS, as characterized by the U.S. Department of Agriculture, Soil
Conservation Service, is urban land. Urban land typically consists of nearly level land on flood
plains. It occurs where the land has been altered by construction and filling or is obscured, by
structures such that the original soils cannot be identified (U.S.D.A., 1981). The apparent causes
of this disturbance at the ORS include both historical land use (agricultural and industrial
operations) and the more recent grading of surface material for potential park operation.
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2.1.4 Land Use at ORS and In the Vicinity

The ORS is located on the western tip of Neville Island. The land immediately adjacent to the
site to the east consists of urban residential and commercial properties. The eastern half of
Neville Island (approximately 2 miles east of the ORS) is occupied by petrochemical facilities, coal
coking facilities and abandoned steel facilities. The area immediately surrounding the ORS to the
north, west, and south is dominated by the main and back channels of the Ohio River. Upstream
of the site, areas along the Ohio River consist of urban, industrial and commercial development.

Residential, commercial, and industrial properties exist in the vicinity of the ORS. South of the
Ohio River is the community of Coraopolis. Downtown Coraopolis is primarily composed of
commercial businesses with interspersed residential areas. The areas to the south, west, and
east of downtown Coraopolis are .primarily mixed residential and commercial areas with
undeveloped areas interspersed due to steep topography.

The communities of Sewickley, Osbome, and Haysville are located north of the Ohio River and
the ORS. The land in those communities adjacent to the Ohio River contains residences,
industry, and transportation corridors (i.e., rail lines and State Route 65). The area directly north
of State Route 65 is sparsely populated, primarily due to steep topography.

'\ / Historically, the ORS was used primarily for agricultural purposes from the last century until the
1940s. From the mid-1930s through the mid-1950s, a portion of the site was used to landfill
municipal wastes including domestic trash and construction debris from Neville Island residences.
U.S. Navy barracks were constructed on the eastern portion of the ORS. These barracks were
located to the north and east of the Coraopolis Bridge, but were demolished and removed from
the site during the 1960s. The area of the site containing the U.S. Navy barracks was not used
as part of the municipal landfill and does not contain waste disposal areas. From 1952 through
the 1960s, the ORS was used for the disposal of industrial wastes, much of which originated from
the industrial interests located at the eastern end of Neville Island.

Construction of the Ohio River Park was initiated in August 1977 and grading, construction, and
landscaping were completed in early 1979. The park never opened to the public and most
structural-components were dismantled during 1980. Currently, the ORS is not in use, and the

. landscaping and infrastructure are not being maintained.
' •

The ORS has been used for industrial purposes since the 1940s except for the U.S. Navy.
barracks that were located on the eastern most portion of the site. The ORS is currently zoned
"special". This zoning classification indicates that there are conditions placed on uses of the
ORS. Typically, special zoning classifications are used for public parks, public parking, etc. Any
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future development of the ORS must be approved by the Neville Township Zoning Hearing Board.
The Neville Land Company (NLC) has no intentions to transfer ownership and control for
residential purposes. .

2.1.5 Important Aquatic and Terrestrial Habitats

Important habitats were identified at the Ohio River Site and within the vicinity of Neville Island.
Important habitats are areas, in which potential effects of the ORS are expected be greatest
through direct or indirect exposures. For example, an important habitat could either be directly
affected by compounds of potential concern in groundwater discharge from the ORS or
alternatively provide food or shelter for species exposed to compounds from the ORS. Important
habitats were selected for evaluating the potential impacts of the ORS through consideration of
proximity to the ORS, potential exposure pathways of compounds from the ORS, and the potential
sensitivity of that habitat's biological community to disturbance. Identification of habitats and
vegetation species in the vicinity of the ORS was based on aerial photographs, resource maps
and other environmental information, supplemented by observations and sampling results from
a field reconnaissance.

The aquatic resources in the vicinity of the ORS consist of the Ohio River main channel ("Ohio
River") and the smaller channel (or "back channel") located to the south of Neville Island. The
terrestrial resources include habitats located on the ORS. The important potential aquatic habitats
include the deep water sections and shallower littoral areas of the back and main channels of the
Ohio River adjacent to the ORS. The important potential terrestrial habitats include the upland
area in the southern half of the site and the riparian/flood plain habitat which exists at the
shoreline around the periphery of the ORS. These habitats and.the associated plant and animal
communities are described in detail below.

2.1.6 Aquatic Habitats

The ORS is located on the western tip of Neville Island, bordered by the Ohio River. South of
the ORS is the back channel of the Ohio River and north of the ORS is the main channel of the
Ohio River. The Ohio River was selected as an important habitat due to the proximity of the
ORS, the potential discharge of compounds to the river via groundwater, the potential migration
of sediments from the ORS via stormwater runoff, and the potential sensitivity of the aquatic
organisms found in the Ohio River.\
The main channel of the Ohio River at the ORS between River Mile 9 and 10 is a fairly straight
stretch which ranges from 1,000 to 1,200 feet wide. Depth in the main navigational channel is
approximately 15-20 feet with a normal pool elevation of 692 feet above mean sea level (MSL).
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The back channel in the vicinity of the ORS is approximately 600-700 feet wide and has an
estimated maximum depth, of,about 20 feet at the center of the navigational channel. An
approximate cross-section of the back channel is given in Figure 2-3. The cross-section identifies
areas of fine-grained river bottom sediments located in the back channel adjacent to the ORS.

- . • ' •

The Emsworth back channel dam is located approximately 2.8 miles upstream of the ORS and
the Emsworth main channel dam and locks are approximately 3.3 miles upstream of the ORS.
The Emsworth dams maintain a normal pool elevation of 710 feet above mean sea level (MSL)
upstream of the dam. The Dashields lock and dam is located approximately 3.2 miles
downstream of the ORS. The Dashields dam maintains a normal pool elevation of 692 feet
(MSL) between it and the Emsworth dam.
- " ' ' • . " » • • . . - . ' • ' * . . • . ,

Flow in the Ohio River, as measured at the nearby Sewickley U.S.G.S. gaging station, varies
significantly depending primarily on precipitation. The maximum flow rate of 465,000 cubic feet
per second (cfs) was recorded in 1936 and the minimum flow rate of 2,100 cfs in 1957. The
mean discharge for the Ohio River in 1991 was 27,880 cfs at Dashields Dam (U.S.G.S., 1992).
•Generally, approximately 90 percent of the flow occurs in the main channel of the Ohio River,
however, the relative percentage of flow is dependent upon the overall flow in the Ohio River.
During periods of high water, much more flow occurs in the Ohio River back channel, while during
periods of low water, most flow occurs in the Ohio River main channel (U.S. COE, 1993).

- • • ' • ' • • • • . - . . . ' • - ' ; • ' • ' ' . -The Ohio River drains a large portion of the Allegheny Plateau in Pennsylvania. Erosion and
sedimentation rates are relatively high and the majority of this soil loss has been ascribed to
mining activities throughout the basin (U.S.G.S., 1985). Due to trie urbanization and the location
of communities along the river, the basin experiences a significant amount of flood damage
(U.S.G.S., 1985). . ' . . • "

The Ohio River is navigable and commodities such as chemicals, coal, coke, sand, gravel and
other materials are routinely transported on the river by barges. Because of commercial traffic,
the Ohio River is periodically dredged to maintain navigable waterways'for barge traffic and to
recover sand and gravel. Major water users are self-supplied industries (42%) and thermoelectric
power generation (50%) [U.S.G.S., 1985]. Upstream of the site, areas along the Ohio River have
been developed for a wide variety of industry (such as steel, chemical, power,- manufacturing,
etc.). The river has received industrial, municipal, mining and commercial waste discharges for
over 100 years. The Ohio River is also used for boating and swimming during the warm months
and fishing year round.
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2.1.7 Terrestrial Habitats

Terrestrial habitats at ORS selected for further evaluation were identified. Habitat classification
was based primarily on the existing vegetation. It was assumed that vegetation present at ORS
would be the basis for species presence/absence due to the availability of suitable shelter and
food. During October 1992, a terrestrial habitat analysis was conducted on Operational Unit 1
(OU-1) at the ORS. The purpose of the analysis was to characterize existing habitats by
vegetation and to identify site fauna. ;

Three types of terrestrial habitats were identified at the ORS: (1) riparian zone woodlands -
consisting of a narrow forested riparian strip adjacent to the shoreline, (2) terrestrial woodlands -
consisting of upland forest areas dominated by deciduous hardwood tree species, and (3)
maintained grassland - consisting of various grass and shrub species. The habitats are identified
in Figure 2-4 and descriptions of the terrestrial habitats are given below.

1 ' . ' . S

2.2 Potential Exposure Pathways

Exposure pathways describe the process by which compounds are released to various
environmental media and to what extent these compounds may contact with species present on
the ORS. Exposure pathways are identified based upon fate and transport models, from
concentration data, and the magnitude, duration, and frequency of potential exposures.

The initial screening of potentially important exposure pathways considered the physical
characteristics of the ORS. Potential exposure pathways were identified for the aquatic and

' terrestrial habitats of interest. Groundwater discharge to the Ohio River was identified as a
potential exposure pathway. Location of monitoring wells m the back channel of the Ohio River
are shown in Figure 2-5 .

The. aquatic ecosystem provides habitat for many species that spend their entire life cycle in the
Ohio River, although only a portion of their life cycle may be spent near the ORS. The exposure
pathways for the aquatic risk assessment are exposures to CPCs in the surface water and the
sediments. Biota may contact compounds via uptake from water in the water column, through
sediment or porewater, or transfer through trie food chain. The potential effects, if any, of the
CPCs can be.evaluated by comparing the observed or predicted concentrations of compounds
of concern to established Ambient Water Quality Criteria (AWQCs) which are assumed to be
protective for potential exposure through all pathways.

The initial set of exposure pathways identified for the terrestrial risk assessment include
consumption of surface water, consumption of flesh (fish, amphibians, worms), consumption of
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plant material, inadvertent ingestion (soil, sediments), and dermal exposure (soil, sediments,
surface water). The inhalation pathway was neither directly quantifiable nor likely to be an
important pathway. This conclusion was based on (1 ) no volatile organic compounds (VOCs)
were compounds of concern in this medium, (2) only two SVOCs (naphthalene, 2-methylnaph-
thalene) were detected in air quality samples during an air monitoring program (ENSR, 1 993), and
(3) lack of appropriate air quality ecological benchmarks. Inhalation was, therefore, not
considered in the terrestrial risk assessment pathways.

In the case of the terrestrial ecosystem, the potential exposures of mammals and birds are usually
evaluated because of their body size, preferred food types, and/or position in the trophic food
chain. Smaller animals are evaluated because their large daily food intake relative to body weight
makes them more sensitive to the potential effects of compounds of concern than large animals
which have a lower food intake relative to body weight. Because of the potential bioaccumulation
of some of the potential CPCs, consumption of fish and amphibians may be an important pathway
of exposure, as would consumption of small mammals exposed to elevated site soil
concentrations.

The critical exposure pathways can be further clarified following identification of the COCs and
the species present. An example evaluation of the dermal exposure pathway is presented below.
The nature of the compounds of potential concern affects the degree of potential exposure. For
example, a compound which does not easily pass through biological membranes, (e.g., a heavy
metal or a large molecular weight organic compound) is unlikely to be important in the dermal
exposure pathway. Even for compounds which are absorbed through biomembranes, the level
of exposure is mediated by the relative amount of exposed skin; For example, a muskrat is
covered by a bilayer pelt, of which the inner layer remains dry, and effectively prevents transfer
of the compound. It is only through the area of exposed skin, conservatively estimated for
muskrats at 10% (Hayssen; personal communication, 1992) by which transfer can occur. Thus,
consideration of the dermal exposure pathway is affected by the compound and species of
concern. Similar considerations may also be appropriate for other exposure pathways.

2.3 Conceptual Site Model Summary

The conceptual site model provides an overview of the geographic setting, geology and physical
factors which influence local ecological resources. The ecosystems surrounding the ORS contain
important aquatic; riparian, and terrestrial habitats. Species that are likely to be found there were
identified based on site visits and/or available published information (see Appendix F for details).
Following the habitat characterization and identification of associated flora and fauna, the potential
exposure pathways were identified. , These pathways range from simple (aquatic) to complex
(terrestrial). This information provides the environmental cqntext for subsequent risk evaluation.
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3.0 SCREENING LEVEL RISK EVALUATION

As part of the approach suggested by U.S. EPA Region 3, an initial, conservative evaluation was
performed to identify all compounds of potential concern. This evaluation allows the risk
assessor to consider the extremely conservative scenario and largest possible pool of stressors.
Further evaluation is necessary to assess the reasonableness of concern associated with
compounds identified in the initial, conservative evaluation. This further evaluation is required to
refine the CPCs to a point where sufficiently realistic risk information can be communicated to the
site risk manager to allow the weighing of feasibility options and to support risk management
decisions.

In the screening level risk evaluation, all compounds detected in the various site media were
compared to conservative criteria to develop a preliminary list of CPCs. CPCs can be identified
based on historical knowledge about their possible presence at the ORS, their documented
presence (based on Rl study), their potential to pose an environmental risk, and the availability
of relevant ecotoxicologica! benchmarks. An outline of the activities undertaken at this evaluation
stage is shown in Figure 3-1.

The screening level CPCs for the aquatic and terrestrial risk assessments were selected from a
list of all compounds detected at the site during the Rl. The screening level CPC list contains a
number of organic and inorganic compounds associated with wastes present on the ORS and is
based on the results of the Remedial Investigation (ENSR, 1993), as well as earlier information.

Analyses of compounds were made in four media: surface water, sediments, surface soil, and
groundwater. As part of the approach suggested by U.S. EPA Region 3, surface water and
sediment samples from the main channel and the back channel were evaluated separately. For
many compounds, no values exceeded the detection limits at any sampling station for all
sampling rounds in a particular medium. The compounds that were not detected were excluded
from further consideration in that particular medium. Conversely, any compound which exceeded
the detection limit for a single sample was further evaluated. The resulting lists of compounds
by environmental medium are presented in Appendix A. These tables also contain the minimum
detected value, the maximum detected value, the arithmetic and geometric mean concentrations,
the upper 95% confidence limit, and the frequency of detection for each compound. Data
reported as below the detection limit were entered as 1/z the detection limit for the purpose of
calculating these statistics. Following a protocol suggested by U.S. EPA Region 3 staff (with
which NLC and ENSR disagree), the higher value of two duplicate samples was used as the

R:\PUBS\PROJECTS\4920003«06.S3 . ' . 3'1. . July. 1994



\J

NH30NOO TVUN3iOd JO NOIiVmVA3XSia NOU.vniVA3
SGNnOdWOO AJUN3Q1 01 13A31 OUI03dS

NOtlVrnv/G T3/G1 3NIN33aOS AaVQN003S IDS

3-2
AR302467



representative value and proxy values for non-detects (i.e., V* detection limits) were included
regardless of whether they exceeded the maximum detected value.

For the screening level evaluation, the detected screening level CPCs were compared to national
criteria or U.S. EPA Region 3 regionally-endorsed environmental benchmarks, where available.
Examples of the environmental benchmarks and the applicable medium included the federal
Ambient Water Quality Criteria (AWQC) for the protection of freshwater aquatic life for surface
waters and benthic organism, and the guidance Effects Range-Low (ER-L) values for sediments,
developed as part of National Oceanic and Atmospheric Administration's (NOAA) National Status
and Trends Program (Long and Morgan, 1990; Long and MacDonald, 1992). An environmental
effects quotient (EEQ) was calculated as the ratio of the comparison value concentration divided
by the conservative environmental benchmark. All compounds that exceeded the conservative
environmental benchmarks (i.e., EEQs greater than 1.0) were retained in the risk assessment for
further evaluation.

Compounds that do not have an appropriate environmental benchmark (i.e., AWQC or ER-L) were
, compared to background concentrations. Compounds that were present at concentrations greater
than background levels were retained in the risk assessment for further evaluation. Compounds
that were below the environmental benchmark were eliminated from further consideration
regardless of the results of the background comparison.

' ' - ' ' . - ' , * - ' '

The following sections discuss the selection of screening level CPCs for each of the media
evaluated. Section 3.1 presents the evaluation of screening level CPCs for surface water, and
Section 3.2 presents the evaluation of screening level CPCs in sediments. Section 3.3 identifies
the screening level CPCs in surface soils, and Section 3.4 identifies the screening level CPCs in
groundwater at the ORS. Compounds identified during this preliminary screening process will be
evaluated further in later sections of the ecological risk assessment. An overview of the entire
evaluation process is given in Figure 3-1.

'3.1 Screening Level Risk Evaluation of CPCs in Surface Water

To identify CPCs in both the main and back channel surface water, detected compounds were
compared-to relevant criteria. The list of screening level CPCs that were detected in the main
channel and in the back channel surface water is presented in Tables 3-1 and 3-2, respectively.
The lower value of the 95% upper confidence limit on the arithmetic mean (95% UCL) or the
maximum detected concentration, if the calculated 95% UCL exceeded the maximum, was used
as the comparison value in this preliminary evaluation.
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Table 3.1 Screening Level Evaluation
Surface Water Screening, Main Channel
Onto River Sits. Neville Island
Ecological Risk Assessment

Compound

Aluminum
Barium
Calcium
Total Chromium (as ID) (2)
Total Chromium (as Vf)
Copper® :--. ::.'-,- .x
Iron
Magnesium
Manganese
Mercury:;:v : - : -•-•
Potassium : ; :
Sodium-:: • .- : : •.•' .•• •.;.'.
Zinc (2)
Bis(2-ethyih«xyl)pfrthalate
Di-N-butylpnthalate
Gemma-Chlordane
2,4,5-T •/".''•:••. •••-.:' ' . • ;
2i4|5-TP::-':"-:-;: T: -• "•(-• '
2.4-0
Acetone

Comparison
Value
(ug/U

321.7
412

25200
12,1
12.1

.;•:;. ;_. •> gf

878.3
6570
242.7

J. /:.„: Q.SI
1793.9
14300
29.8

NO
NO
NO •••••.' •

0.05
S :.-.,.:-.a09

0.5
. NO

Stat Origin
''• ••';.-.&-
Comp. Value

95th UCL
95th UCL
Maximum
951hUCL
95th UCL
95th UCL
95th UCL
Maximum
95th UCL
95th UCL
95th UCL
Maximum
95th UCL

Maximum '
Maximum
95th UCL

Chronic
Freshwater
AWQC
<ug/L)

87

... •.-.145.'
:..;;v" v:.11

::•:•:., -' ,Vg

1000

. • ,
0.012

74

BKGO
Vakw

(ug/L) (1)

270
41

20900
' '::• ttt; '
V'V';I: [4J •'"•;.:'.'.

|3| V
'697
5310
221

: p.1]
•-.:,,; •••• 1490
"'•.{::'::-'tOOOO'

39
[S]
IS]

IQJ325]
[0.05]
[0.05]
[0-5]

' El

Environ.
Effects

•- Quotient
(unities*)

3.70

•'
OJ08
1.10

•".r'::.- 8.38-
0.88

! V 55J33

0.40

Ratio of
Comp. to

BKGO Value
(unWess)

1.19.
1.00
121
3.03
3.03
2233
128
124
1.10

y 8.70
' 120

1.43
0.78

• •; ::,: 1.00
1.00

. 1.00

Result of
Screen

(••include In
next screen)

*

•

• ' '

'•-, -

'

NOTES: " •
(1) Values In brackets represent one half the SQL where no detects were reported. .
(2) Criteria are hardness dopeindent Value presented Is ftyr a minimum measured hardness of 65 mg/L

Tabta3-1 -
13-JUW4
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Table 3.2 Screening Level Evaluation .
Surface Water Screening, Back Channel
Ohio River Site. Neville Island
Ecological Risk Assessment

Compound

Aluminum
Barium
Calcium
Total Chromium (as III) (2)
Total Chromium (as Vfj
Copper (2)
Iron
Magnesium
Manganese
Mercury •;
Potassium
Sodium -
2nc(2)
Bis(2-ethythexyl)phthalate •
Di-N-butylpnthalate
Gamma-CWordane
2.4.J5-T
2,4£-TP
2,44)
Acetone

Comparison
Value
tug/U

314
40

25862
: :'.'--::16j5:

-.-":̂ :16JB'
11.4
788.4
661 5.4
203.4• :>ND •-':•':

•'...•-•.:i580
13800

24
NO

S
:,• -::-::d025
:•...:,•: 0.05.
•:- •..•:;,:;:oj35

0.5
,ND

Stat Origin
; • ; - o f : - : ' -
Comp. Value

Maximum
Maximum '
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL

Maximum
Maximum :
Maximum

Maximum
Maximum
Maximum
Maximum
95th UCL

Chronic
Freshwater

-: AWQC
<ug/L> '

«7

. •'•':••••'• 145-
.(•'I-::';.:", ..:«•:

:::-:.--.':'.y-B'
1000

OJD12

73J5

BKGD
Value

ft*/L)<1)

199
39

25800
W v>':: •.«•:'•:!::'••'•̂m̂
628
6610
194

i ;p.l]
":; v-::" TTOO:
•::.-:-,,::.?l3800'

15
2

[5]
10.025]

-•': iO.05]
lOXSi
[0.5]
[5]

Environ.
Effects
Quotient
(unWess)

3.61

0.11
1.51
1.43
0.79

0.00

0.33

Ratio of
Comp. to

BKGD Value
(unffless)

1.58
1.03
1.0Q
4.15
4.15
3,80
126
1.00
1.05
0.00
OJS3
1.00
1.60

1.00
1.00
1.00
1JOO
1.00

Result of
Screen

(•-include In
next screen)

*

: • • . ' -

•'.••'• . * " '

-*

NOTES:
(1) 'Values in brackets represent one naff the SQL where no detects were reported. .
(2) Criteria ere hardness dependent Value presented Is for a minimum measured hardness of 65 mg/L

Table 3-2
13-JUI-94
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• • - . .' , .'_____ ENSE
The initial screening of these CPCs was performed against chronic ambient water quality criteria
(AWQCs) developed by the U.S. EPA (U.S. EPA, 1991). The ratio of compound concentration
to the chronic AWQC was calculated for compounds detected in the main and back channels.
When the EEQ is less than or equal to 1.0, the comparison value concentration observed in the
surface water is less than the chronic AWQC for that compound, and the compound was not
evaluated further. Compounds with an EEQ greater than 1.0 were retained for further evaluation.
EEQs were rounded off to the nearest tenth (i.e., 0.1) to simplify interpretation.

In addition, a background surface water sample was collected in both the main channel and the
back channel. Concentrations of potential site-related compounds in surface water were
compared to the concentrations of compounds detected in an upstream background sample. If
the resulting ratio was less than or equal to 1.0, the compound was not selected as a screening
level CPC. If the ratio was greater than 1.0, the compound was retained for further evaluation.

3.1.1 Main Channel Surf ace Water

As shown in Table 3-1, the EEQ was greater than 1.0 for aluminum, chromium (VI), copper, and
mercury in the main channel surface water samples. Because concentrations of these
compounds in main channel surface water were greater than chronic AWQCs, these compounds
were retained in the risk assessment for further evaluation. Chromium (III), iron, and zinc were
present at concentrations below the AWQC and were eliminated from further consideration.

Screening level CPCs were then screened against.background concentrations to determine
whether the concentrations observed were comparable to levels found in the Ohio River upstream
of the ORS. Calcium, magnesium, manganese, potassium, and sodium were present in the main
channel surface water at concentrations greater than the background concentrations. These
compounds were retained in the risk assessment for further analysis. Barium, iron, zinc, 2,4,5-T,
2,4,5-TP; and 2,4-D were detected at essentially the same concentrations in surface water
samples collected in the main channel adjacent to the ORS as in the background surface water
sample. These compounds were eliminated from further consideration. All screening level CPCs
in the main channel surface water retained in the risk assessment for further evaluation are
identified in Table 3-1 with an asterisk.

3.1.2 Back Channel Surface Water

As shown in Table 3-2, the comparison value concentrations of aluminum, chromium (VI), and
copper detected in back channel surface water were greater than the chronic AWQC. These
compounds were thus retained for further evaluation. Chromium (111), iron, and zinc were present
at concentrations below the AWQC and were thus eliminated from further consideration.
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Manganese and gamma-chlordane were present in back channel surface water at concentrations
greater than background levels. These compounds were thus retained in the risk-assessment'
for further evaluation. Barium, calcium, magnesium, potassium, sodium, di-n-butylphthalate,
2,4,5-T, 2,4,5-TP, and 2,4-D were present in back channel surface water at concentrations similar
to background concentrations and were thus eliminated from further consideration in the risk
assessment. All screening level CPCs in the back channel surface water retained in the risk
assessment for further evaluation are identified in Table 3-2 with an asterisk.

' ' • ' . ' - ' , - . - • *

3.2 Screening Level Risk Evaluation of CPCs in Sediments

Sediment samples were evaluated separately in the main and back channels. The screening
'level evaluation of CPCs in sediment was performed against the guidance concentrations (ER-L
values) for sediments developed as part of NOAA's National Status and Trends Program (Long
and Morgan, 1990; Long and MacDonald, 1992). The ER-L values represent the lower tenth
percentile of the data where effects were observed and provide an estimate of where effects are,
first likely to be detected. ^ '

Two points regarding the source of the ER-Ls need to be considered in using these values. First, •
these values were derived primarily from marine locations (especially values provided by Long
and MacDonald (1992)). Some freshwater data are included and these data suggest that the
threshold at which biological effects were first observed is higher in freshwater than the ER-L
indicates, depending on the compound. The second point is that these values were derived
somewhat arbitrarily to assess data collected as part of the National Status and Trends Program.
They are applicable as screening tools; however, they do not carry the regulatory authority of
AWQCs.

The ratio of sediment compound concentration to the ER-L is provided for the main channel and
the back channel. When the EEQ was less than or equal to 1.0, the sediment comparison value
concentration was less than the ER-L, and the compound was not evaluated further. Compounds
with an EEQ greater than 1.0 were retained for further analysis. ,

In addition, a background sediment sample was collected in both the main channel and the back
channel. Concentrations of potential site-related compounds in sediment were compared to. the
concentration detected in an upstream background sample. If the resulting ratio of sediment
compound concentration to background sample compound concentration was less than or equal
to 1.0, the compound was eliminated as a screening level CPC. If the ratio was greater than 1.0,
the compound was retained for further evaluation.
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3.2.1 Main Channel Sediments

As shown in Table 3-3, the EEQ was greater than 1.0 for the following compounds: arsenic,
chromium, copper, lead, mercury, nickel, zinc, 4,4'-DDD, alpha-chlordane, PCBs, dieldrin, endrin,
gamma-chlordane, 2-methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, naphthalene,
phenanthrene, pyrene, and total PAH. These results indicate that concentrations of these
compounds in sediments were higher than ER-Ls. Therefore, these compounds were retained
in the risk assessment for further evaluation. .

Comparison of compound concentrations in main channel sediment to background levels is also
provided in Table 3-3. As shown, sediment concentrations for the following compounds exceed
background levels: aluminum, barium, calcium, cobalt, cyanide, iron, magnesium, manganese,
potassium, selenium, vanadium, 2,4,5-T, 2,4,5-TP, 2,4-D, endrin aldehyde, and endrin ketorie.
Because these concentrations exceeded background concentrations, they were retained in the
risk assessment for further analysis. Benzo(b)fluoranthene, benzo(g,h,i)perylene, ben-
zo(k)fluoranthene, dibenzofuran, and indeno(1,2,3-cd)pyrene were detected at concentrations
below background levels and were thus eliminated from further consideration. All screening level
CPCs in the main channel sediment retained in the risk assessment for further evaluation are
identified in Table 3-3 with an asterisk.

3.2.2 Back Channel Sediments

As shown in Table 3-4, the EEQ was greater than 1.0 for the following compounds: arsenic,
chromium, copper, lead, mercury, nickel, zinc, 4,4'-DDD, alpha-chlordane, PCBs, dieldrin, endrin,
gamma-chlordane, 2-methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, chrysene,. dibenz(a,h)anthracene, fluoranthene, fluorene, naphthalene,
phenanthrene, pyrene, and total PAH. These results indicate that concentrations of these
compounds in sediments were higher than ER-Ls. Therefore, these compounds were retained
in the risk assessment for further evaluation. .

Based on comparison to the background values, aluminum, barium, beryllium, calcium, cobalt,
cyanide, iron, magnesium, manganese, pptassium, selenium, vanadium, 2,4,5-T, 2,4,5-TP, 2,4-D,
endrin ketbne, lindane, bis(2-ethylhexyl)phthalate, carbazoie, di-n-octylphthalate, and dibenzofuran
were retained for further evaluation. The following compounds were eliminated based on
background ratios: 2-butanone, acetone, and carbon disulfide. All CPCs in the back channel
sediment retained in the risk assessment for further evaluation are identified in Table 3-4 with an
asterisk. , .
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Tibia 3.3 Screening Level EvaluaUon
Sediment Screening, Main Channel
Ohio River Site. NevWa Wand
Ecological Risk Assessment.'

•• "•-. ..."'.. '• '.•" -
Compound

Aluminum
Arsenic
Barium
Beryllium ' v " .; •;: ::' ':..;.
Calciumr. ::; ./Vy .;:>' . :,>
Total Chromium ; :. i •••" :
Cobalt .
Copper
Cyanide ;..
Iron .;;%:•.:;:.'. ;i" ': ~::'::.'::::*6:::.-:;; ;:
Laid "'l''%- .V.: .'.'} .<':;: &•? -~ f\
Magnesium '-•'•:•' ̂'~ ? ŷ  ' :- v •
Manganese :
Mercury
Nickel
Potassium:': .::y>' r::\: .;.' ' :: £ Wi- y
Selenluin.:\:::i ;;:::.V;:'':;:.:-'?:': •';.-•':'
Sod&im'S.;4<-i&-S.\5; •.vtvS'i.S
Vanadium
Znc
a.*-8-1 ...: • "- . •2,4;8-TP S;!Vv: ::• ••••;- sy:- £:x£
2,4-D y V..:V ':.; ;'i. :':'':.:'!':. y- ::l:.i;.

4,4̂000 yf::jyy!: ?« .Sf'i- V:i' :1

Alpha-chlordane
Arodor-1242
Arocior-1248

Proctor- 1280 Sii'V:':': £y v M
Total PCBi :1:K* ';':: ::-;.f :;;•:•:':.': ̂
Ofeidrlh '•'"'"• ' ""
Endrin -
Endrin Aldehyde
EndrhvKrtbine ' ' •. : :;::: •%?•'•;>• 5i; 3
Gamma-BHC (Undane} •."":'.'.-

2-Butanone '" '"•"'" "
Acetone
CarbonOisullide .......

|̂»pnthef||i|::|g|p|::|

3«nio(a)anthracene
Benzo(a)pyrene
B*nzo(b)Ruorantbene
Benzo(a.h.l)pery(«ne -1* ix'lg
3«nio(k)nuor»nth«n» ;' • ' .;::.::

Oirbazola
Chrysene
>n-butytphthalat« :

903enz(a.H)ant>incene:: .':• :: :. :::
Dflienzoftirart *'f.̂K-k;:~;.H
Fkioranthene
Fluorene
lndeno(1A3-cd)pyrene
Naphthalene': its?' :;:;•*:; %•'•?'':'';.•£
Phenanthrene ':?::V;1 ̂j;:"* ;'?:
Pyrene '•'(!,. ';£f.:'f \:i ••••:?.. -.1 V fc
Total PAH """

Comparison
. Value -
(uo/kg)

Z21E+07
1.94E+04
101E+Q5
X32E+03
6.95E+07a.eoE+04 :
3.91 E+04
1.48E4-05
223E+04
I.06E+08:
2.00E+05 :
124E+06
3.82E+06
6J4E+02
B.78E+04
2.08E+66
1.S6E+03
7.19E+05:
2.ME+04
3.44E+06
Z10E+02
i2.10E+lji1i:
2.WEt02
5.89E+00
9.44E+00
5.eSE+01
5.WE+01

:TME+W:
3.08E-KB
5.69E+00
189E+00
5J9E+00
8.69E+OQ
'•::.'?NO.:i":'-:
.9.06E+00:

NO
NO

,.,, ."P,. . ,.

/i23E*03:f

2A2E+03
23SE+03
ZTOÊ OS
1J9E+03

•• BjSJF •frO? -'
'••'• ""•"»«* •'•"• '•••

• N0'v-"
1.49E+03
NO

1.22E+C3
' 'Î 51Ê 03 :
450E+03
1̂ 0E+03
1.49E+03
137E+03
2.94E+C3
3.68E+03
Z63E+04

.Stat Ortoln
' ": :«f •; ".
Comp. Value

95th UCL
95th UCL
95th UCL
95th UCL :
95th UCL ;
85th UCL
85th UCL
95th UCL
95th UCL
95th UCL
95th UCL •
95th UCL ':•
BSthUCL
BSthUCL
95th UCL
85th UCL};.::'
85th UCL :'•*:•
Maximum .
Maximum
BSthUCL
95th UCL
9SOUCL
95th UCL. 5;s
jOSBi'OCt̂ .S
95th UCL
95th UCL
95th UCL

JSthUCL i;
GSthUCL':?:::
95th UCL
95th UCL
9SthUCL
85th:OCt'';S
.::.:;:-:S;:-;-j;:;:i:̂; :
WttlPCt :'!::

nut Uwfc -..:.. •
Mtu. . |JM '•.''.:.:.•:

9501 UCL "̂
95th UCL
95th UCL
95tti:UCtr:.>":
?Sfv!uxx;|s
.-.:*:!..- --:•:;.;

BSthUCL

::-:':p;;«:;|.:.j;

Bth:OCL::!::i
Maximum
Maximum
83th UCL
95thUCt::;;;;
95lhUCL-
95th UCL :
95th UCL

efw.<i>
(ug/kg)

.
B.20E+03

•V;:': - ".: ..•':-;'
'':.-•"'.••'•• ':•:•;'
6.10E+04

3.40E+04

4.67E+04
:.::;;--S:4'*;V:;;?

1.50E+02
2,09E>04

-.- •:•- :•?;:?:.;> iS S
.:•?'. t^fc-S
v\? 5-.::. ;;;::..:

1JOE*05

•'..ii'.̂ iC '•..:' :

.i:*!?*!̂:-̂
200E+00
S.OOE-01

::;;?::?:;*l;fi

*:;4i7E+bl'
ZOOE-02

'• 2.00E-C2

i.VjjsS:;;1̂ ;;;
:"*:-;«iy-iv̂ S

;::::.todE<1::

• '

•~ clfiOÊ O-t :

Z61E+02
4.30E+02

'•i'J'-::\':-.\-:''':'. ::V;;'!!

•:::&|||:i
..:-.••..-. ,-••-.: ..„

3.ME+02
i.{.s;. _,,,;/

M̂E+bV
''•': '''°?:̂?l-:*
e.OOE+02

• 1.90E+01

1.60E+02
'240E+03
:6.6SE+02
4.02E+03

BKGD
Value (2)
(ug/kg)

1.23E*07
1.BOE+04
1.B9E+OS

•..' -:R: •- •'.
.i45E+07:
2.50E+04
2.40E+04
4.40E+04
5.30E+03
;ft13£*07.

: 170E*04
4.716*06
225E+06
(60J

4.40E+04
7.SBE+05

:; :!:p50I:v::i
V-vf^p- :;;?%,;
1.40E+04
246E+05
1.10E+01
1.20E+QO

;:1.25E+qi:
;:::j:;:pj65f ':i
8.SOEO1
[16.S]
1.40E*01
:ĵ^̂|;
4JJOE+01
[1.65] .
(1.65J
1.65E+00

*:l:{tJ65J1::.:'.i
::.;;!j;:jBj5j;;:>i
• * [TXtS] £'•'•
""" w' .""

16]
..̂. W. ;;;?:;
fipwoj?!
6.40E+03
S.50E+03
6.SOE+03

:::2JDE+03
100E+03

piooi
S.TOE-t-03
P'OOl

•y-̂ piooi':':/"
... .:{210P] ' '
1iO£+04
KJOE+CS
2.30E+03
:P100J
SJOE+03
•iOE+03
6.14E+04

environ.
Ellects :
Quotient

. (unitless)

£36

t«

4.35

-•:•:; -•- *. •;:• f .•;;:.
.:•;.; •: -4;27::

4.36
4̂ 0

::..:.:"-::::v:":.:' -i:..
:-̂ :'l:Ji?':::t?

:.:::•:*::?> Ĵ i' i

2Z84

"'•":': •;.'-:.. •i'-'.'JJ
' ::'.::;: '.•'.':•;
iti.?S>:S2S5-

18.88

J-ii?.;:.:;if.5.J-i

;l:*'ii?.sHS9-
294.SO-
294.90

;i:.;::;S:;:J|:.::;: s:;;.s:
.-:';: ,•;:"•.:'.:'
i'̂ iSiilfc

jflfijtia*

10-82-
S.48

'•;'••'!': '"."""-. V.!.'v'.

"':•• .'." "" X- :':"'!
-..:-:•.-• ... •

3189

•:. tS:;Jwi»-
:.V' ?::' .-;- \ .'::•;.,•

"'?" 7.00
eai?

••:': •-•."7J4'••::;.;': 1224
:,':'•• MI-

c_3]

ftanoot
Comp. to
BKGD Value
(unttess)

1.79
1.08
149

• :: > zxn
.:.:•:.'•''; 3.84

1.63
3.36
4̂ 2

«: :'.';. . :̂.72
;~.- :.! ,.:.J,S(J
.:y.-.:?.:=j.1-V

1.70
'10.91
ZOO

?:K-:.::J:i'Z5B
?;-'i.|4s:;<t22:
:;:S; ;:*;?*; 5.';:.:.:

100"
1199
19.09

••: • : :•:-•: .̂  r • •_:':•: 4:.:.i:17;SB-
•••: -:. ?;-Htt83:
t̂ft'"i£SF
-'.'.' 11.11

3.56
4.17

?-®:1*w
»— iHsiŜ Tf:
~. " "'a.57'

3.S7
3.57

v' :*.;.:; !:;3.<5::
i:,:-.;'':l:i..;;;0f :

-̂r*:r.;tb.86;i

ZKV»Vh'
Wjjj!"̂

0.43
0.42

•:'"-:S*"::Oj61;\

:'::::? :;;::7:?̂::

; 0.26
, . .............

•iv:i:'|.;;:6.58'
•: "- -:-;;0;72.

0.33
— 2.00

0.65
:.::;;:*o-6i
.•':'•;•: :;fl,51
"•'• •'• "̂ ft.40

0.43

Resultsof :
. Screen
(•- Include in

, .
•
• •

• ..': .:• : :
.'.;.'•: "•• •, • :'

•
•
•

.-.'.-.; »: '; '
• : '::•*• : ' ':

'.. :':'::;v»:. -.'. .
' .• '
•

. •
::•'.. :•;••'•:;..:••:;:;•
.- o:̂ S» '.:;: "•;.:.
Jlsi-s:-: .''KiVJ:!:.

: * " .
*
•

:.::,:;..y: :-;».;;;:•..;.;-..
;y;;/..y.:";» J;';1"::

: 8, ;;.£;;»: Syy*
•
•
ft

iiV ;•;• .;,:»..•;.;;'. y'J
:;' 'x: *->:'* .':.:. V.'

"•
•

• "•
i;:;r::;.y«:'r ~ v.:
Sii..;!.::; ;0';'?;:; ..;':|
;::.'. jC:**V::y'::,:.s:

:̂::::;.j:4:.;:.:::K;

: ;':|':Sii«;::,|::;:
.„,..,. .,„. ...... .

•

: ••... . :.. .... .

*

f- ;:.'•-:• v- ::-:
••

.:'•': ••':'* ; .':'-...:.••••« -..

: •*• " -: '

Notes: - . . ' . - , . . . ' ' ' - . . ' '
(1)ER-L values are from Long and MacDonald (1992) except tor 4.4DOD. ehlordanes. dieldrin.
and endrin which are from Long and Morgan (1890).

(2) Values In brackets represent one haH the SQL where no detects were reported.
B" indicates that the data are unusable based on quality control measures. t

. »

,

' ' '

-

\
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Tabfc»3.4 Screening Level Evaluation
Sediment Screening. Back Channel
Ohio ffivar Site. Neville Island
Ecological Risk Assessment

COjnpouno

Aluminum
Arsenic
Barium

Total Chromium
Cobalt
Copper
Cyanide

Magnesium:
Manganese
Mercury
Nickel

Vanadium
Zine
Z4.5-T

Alpha-chkxdane
AiedoM242
Aredor-1248

OWdria
Endrin
Endrin Aldehyde

3amma-BHC:(tlndane>.:::

3enzo(a) anthracene
Benzo<a)pyrene
Bemo(b)fluoramhene

3enzo(k)(tnoranth«n«

Ca/bazote
Chrysen*
OHi-butylphthalate

Kbenzttbhianthracen*::.
Slbenzofufaa; :;:.%£.•>•: .'•"
Tuoranthene
Tuorene
lnd«no<1.2.3-cd) pyrene

Total PAH

Comparison
Value

1.3SE+07
1.52E+04
1.74E+03
2006+03
USE+07
1.03E+09
5.07E+04
1.57E+09
9.16E+03
131E+OS

23BE+Q6
290E+02
&30E+04

3.S4E+03

230E+04
4.02E+03
Z88E+02

2.00E+02
2.45E+QO
1.77E+00
3.92E+01

NO ..

ia2E<-or
1.02E+Q2:
2.70E*bO

NO
3;30E+00::
I.TOE+W
'120E+00
8.0SE+02
8.52E+02
7.98E+02

2-Butanone
Acetone . :
Carbon OisuHWe
2-MethytnaphthaIen*
, ... . .. .-, .. ,.-,,,,,,, .- _. ...,..-._,.„,. -.j.gjfrft

1.05E+04
6.47E+03
9.68E+03

4.77E+OJ
7.S4E+03
NO

150E+03
'9.066*03':
V4.90E+OJ
1.91E+04
9.08E+03
4.78E+03
4.B8E+CO
1J7E+04
1JBE+04
1.ME+05

Slat Origin

Comp. Value

9501 UCL
9501 UCL
950IUCL
Uaximufn y
Uaximum
Maximum
BSthUCL
9501 UCL
9501 UCL
Maximum:;

Maximum'
9501 UCL
Maximum
Maximum

95* UCL:

Maximum
ran UCL
951k UCL
Maximum ;
Itodmuw
Maximum:
95dl UCL

..•-
Maximum
Maximum

Maximum:"

9581 UCL
95th UCL
95lh UCL

9561 UCL
BS»UCL

UeCarnuni:.!? *
9501 UCL
9501 UCL

MaxJmum:::
93th UCL
9501 UCL
9581 UCL
95AUCL

95tt»UCl :
9501 UCL
95th UCL

EfW.(1)
(ugflcg)

8.20E+03

&10E+04

3.40E+04

1.50E+02
209E+04

1JOE+09

:200E+00
3.00E-01

ZOOE-02
2,OOE-02

2.S1E+03
4.30E+03

3.84E+02

6.00E+02
1.90B+01

240E+02
6.6SE+02
4.02E+03

BXQO
Value (2)

(ugVkg)

1.08E+07
7.60E+03
1.56E+03
1.10E+03.
4.13E+06
1.70E+04
t.TOE+04
3.30E+04
P60I

173E*07
4.00E+04
2.09f*0t
7.SOE+03

(701
Z70E+04

1.90E+04
1.01E+09
1.45E+01

3.20E41
P3]

ZBOE+00

M

19001
(9001

2.50E+02
1.70E+02
240E+02
:1N2Qe*0>.

P40]
1.30E+02
S.80E+01

170E-fQ2
P401

1.00E*Q2

t.70E+;OJ
Z60Et02
1.78E*03

tnviron.
; Effect*'
-Quotient
(unlUess)

1.89

4.83

1.93
197

zsa

3.54

139.00
162.50

:6Z02
4.04
1̂ 1

19.91

31.79
297.29

y30J»

25.93

Ratio ot
Comp. to
BKQO Value
(unrBess)

1.44
200
1.11

3-29
y:-;&06:
298
4.78
29.44

3.13
4.14
3.07

1M
3L98
19.86

9.53
1.70

1.41

OM
0.89

38.08

19.88
saw

:- 21.10-

70.69
21.16
47.79
20i29
80.82

58.69

Results of
Screen: '
'.indudsd in
nextscreen)

Notes:
(1) EM. values am from Long and MacDonald (1992) except tar 4.4'DOO. chlordanei. dieldrin.
and endrin which are from Long and Morgan (1990).

(2) Values in brackets represent one hat the SQL where no detect* were reported
ff Indicates that the data are unusable based on quality control measures.

RACX-SeO.WQI Version 2.1
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3.3 Screening Level Risk Evaluation of CPCs in Surface Soil
• - ' • ' • ' . . '

Compounds in surface soils at the ORS are presented in Table 3-5. No surface soil screening
criteria analogous to the AWQCs for surface, water or the ER-Ls for sediments are currently
available. U.S. EPA Region 3 provided a suggested set of soil criteria for selected compounds,
mostly inorganic. Use of these soil criteria by ENSR for this evaluation does not constitute an
agreement as to the correctness of such an application. As in the case of the surface water and
sediment screening, the ratio of the compound concentration detected oh-site to the estimated
criteria value is the EEQ. If the EEQ was greater than 1.0, the compound was retained for further
evaluation.

As shown in Table 3-5, the EEQ was greater than 1.0 for the following compounds: arsenic,
copper, lead, manganese, mercury, and zinc. Therefore, these compounds were retained in the
risk assessment for further evaluation. The EEQ for barium, chromium, cobalt, nickel, and aldrin
were below 1.0. These compounds were thus eliminated from further consideration in the risk
assessment. " v

The screening level evaluation for CPCs in surface soils was also performed against background
concentrations. Data from one background sampling location were obtained and used in this
initial screening effort Based oh the background comparison concentrations, all compounds were
retained for further evaluation in the risk assessment, with the exception of the following
compounds: sodium, 1,1,1-trichloroethane, 1,1 -dichloroethene, 4-methyl-2-pentanone, carbon
disulfide, chloro-benzene, ethylbenzene, and tetrachloroethene. These compounds were not
considered further in the ecological risk assessment. Due to a lack of a background reference
sample, 2,3,7,8-TCDD was included for further evaluation. All screening level CPCs in surface
soil retained in the risk' assessment for further evaluation are identified in Table 3-5 with an
asterisk.

.3.4 Screening Level Risk Evaluation of CPCs in Groundwater

The list of compounds detected in groundwater is presented in Table 3-6. As a conservative
measure, this primary evaluation assumes that aquatic organisms will have direct contact with
groundwater. The initial screening of these CPCs was performed against chronic AWQCs
developed by the U.S. EPA. When the maximum or 95% UCL concentration detected in the
groundwater was less than the chronic AWQC for that compound, the compound was excluded
from this assessment. A comparison to background concentrations was also performed for the
compounds that do not have chronic AWQC information.available.

RAPUBS\PROJECTS\4920003\906.S3 3-11 July. 1994



EN3*
Table 3.5 Screening Lava) Evaluation
Surface) Soi Screening . . ' '
Onto River Site. Neville Island
Ecological Risk, Assessment

Compound'

Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium (total}
Cobalt
Copper
Cyanide
Iron
Lead ' . ;. ,' ;: . "-':, '
Magneshim ..
Manganese
Mercury
Nickel
Potassium :.' ;; '.:•'. '.' ...;.'•-:' ;
Selenfum ...:•'.saver -" -,.:;.•'•,..;' .-'^ ••• :
Sodium
Thaffium
Vanadium
Zlno ':K- •'..'", '.-•:. ::---'..y:' .'.' ...
%4,8-Trichkxophenot
2,4-DtohIorophenol
Naprrthalene ,
Phenol
2A5.T
Z43-TF̂ \'̂ ^̂ iiĴ v:.:
Zt&̂ r̂ T̂ WŴ
4,f-QOQ ; £.':••'! x-:-; -.:•:! ̂ ' 3, ,:'
4.4'̂3DE
4,4t)fjr
AIpha-BKC
AidrJBV • •:..:y'"-;;-:-':;.:.X",::
AIpha-chlordan« :• : :; y
Arw*l̂ 1242V:::; :'-''!:::::-y.: ••;
Arochlor-1254
Arochtor-1260
Total PCB's
Beta-BHC
Oefta-BHC
Z3̂ .8̂ CDD '
Dieldrin
Endosulfanl
EndosutfanB
Endosulfan Sulfata
Endrin : .
Endrin Aldehyde
Endrin Ketone
Qamma-BHC (Undane)
Oamma-chlordane
Heptachtor
HeptachlorEpaxki*
MethoxycHor

Comparison
VaJu»
<mg/kg)

15133241
1Z598
213.270

1.698
46739.316

25.137
13.178
78.208
20.949

37672221.
: : 84202
3793.343
1918.640
0.942
26.912

1473.332
0.681
0.776

358.447
0.823
4£904
217.379
0.570

: 1.033

28.125
0.704
0.338

;:-M;;:;. 0.352.
-̂ P?tim;•:&̂ ojasâ

0.007
0.062
0.092

ivvy-OOSB:-
v'--v:-.ao48;
:;::i::yy.-0.068

0.075
0.145
0268

; 0453
: 0.039
•:':'1̂25<J7:

0.030
0.005
0.011
aoii
0.007
0.003
0.013
0269
0.089
0.027
0.008
0.078

Stat Origin
of

Comp. Value

95th UCL
95th UCL
95th UCL
95th UCL
9591 UCL
95th UCL
95th UCL
95th UCL
95th UCL.
95thUCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
959tUCL
95th UCL
95th UCL
95fhUCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95tolXfc&
95th 'UCyfc
95thUCL'f*l
951hUCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCt
95th UCL
95th UCL
95th UCL
95th UCL
95thUCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95JhUCL
9591 UCL .
95th UCL

Criteria
Value (1)
(mg/kg)

10
300

30
25
70

":'Vv'" .-' .50

600
0.03
80

-:•"'•:.-.: •:

- ' '

.:;-Xy y ;54
•'- > y : '' -

. • ..'*'••

'•:."; :'!'SSiS:'V:'.?j':::

;;••• •;* i'-v;.; >.;y;i.

'V-:.; :••;." 03'

"-"./'-

BKGO
Value (2)
(mg/fcg)
. 13100

3.3
130

[0425]
2160
18
15
20

[0.315]
30900

•:]• 38
1920
1030

[0.065]
21

1260
[0-255]
[0.65]

[0.5]
21

\.yr:::': 83.
•••':• PJMO]

p2ioj:
[0.210]
[0210]
0.0125

î ?ftlH2S.
:̂ r-vtti2S.> iabo205]
' [0.00205]
[0.00205]
[0.00105]
[0.00105]
[0.00105]
[0.0205]
[0.0205]
0.027
0.027

[0.00105]
[0.00105]

[0.00205]
[0.00105]
[0.00205]
[0.00205]
[0.00205]
p.00205]
[0.00205]
[0.00105]
0.00038
[0.00105]
[0.00105]
10.0105]

Environ.
Effects
Quotient
(unffless)

1.28
0.71

0.84-
0.53
1.09

•r̂ .':;:y'1.6»-

•"•'"" ' 320
31.41
0.34

: ': . '.-'<•;'

f

&£ '• 4J03-
: ":y.y ' ' - ^
•y- -:p:; -: • -,:•; '

!oi&&£|f̂li':
<:iv?::.y:: y : :v: : ,': : •
:̂::-;pKy:':;::y-:.:::':y

;::: "; ' 043-

': .:--. ..... ....

': •••-•'' ::'-:' ."

Ratio of
Comp. to

BKGDValua
(unitiess)

1.18
1.52
1.64

13.57
21.64
1.57
0.88
3.31
66.50
1.22

~: £34
"." •:• -1.98

1.78
14.50
128
.147

';••:. Z59:
1.18

1.68
Z04

r-/''-'2.62-
2.7t
4.93

133.93
3.35
28.88

iv. -" 2348
•• •*•:•. ::- :9.42:
:S% 10.83

3.41
30.05.
8724

- 38.10
45.43
322
3.64
5.39
9.85

149.43
38.48

14.54
4.38
5.48
547
3.27
1.58
8.15

258.00
248.39
25.33
7.90
728

Result* of
Screen
(*<• Include in
next screen)

• •
: »

e
*

/

'.

. • ' •• .. • :

)

i .

(continued)
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Table 3.5 Screening Level Evaluation
Surface Soil Screening
Ohio River Site, Neville Island
Ecological Risk Assessment

- "

Compound

Toxaphene
1,1,1-Trichloroethane
1,1-Dichteroethene
1 2-Dlchloroethene (t)
44rtethyJ.2-Pentanone .
Acetone ' y
Benzene •
Carbon Dtsutfide
Chlorobenzene
Chloroform
Ethytbenrene :
Methytene Chloride
Tetrachloroethene
Toluene
Trichloroethene
2-Methylnaphthalene
Acenaphthene
Acenaphthytene
Anthracene
Benzo(a)anthracene
Benzo(a)pvrerte
Benzo(b}fluoranthene .
Benzo(g\h,Qpervlene
Banzo(k)fiuoranthene ;
Biap-ethylhexyOphthalate
Carbazole
Chrysene
Kfl*utylphthatate
DkvoctylpnthaJate . ; :
D4benz(a,h)anthrecene •
Dielhylphthalate
Dibenzofuran
Fluoranthene '• •
Rucfer»'V:;.o: •:...' ;: :/,':. '•'"" •'••' \
Hexachtorobutadiane ...... .:
lndeno{12,3-cd)pyrene ;; :;
Phenanthrene
Pyrene .
Total PAH

Comparison
Value
(mg/kg)

0293
0.006
0.005
0.007
0.007
0.007
0.008
0.004
0.004
0.007
Ofl07
0.008
0.006
0.009
0.009
Z418
1.384
O.410
3281
7.363
5.812
«.637
V4.060
3.434
8.007
1458
6.384

'-v..;«.«6;
:-'h-:NO';:<:-r:••.,•:'•*$ JSQ--

0.681
1̂ 98
15J17

-".::" .•'1̂60':
.'"'.. "'•'•:1.a66i:
;y .::.;: :S4̂99;'

12.494
11.143
101.027

Stal Origin
• of

Comp. Value

95th UCL
95th UCL '
Maximum
95th UCL
95th UCL
95th UCL
95th UCL
Maximum
Maximum
95th UCL
85th UCL
85th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95thUCL
95th UCL
95th UCL
95th UCL
95th UCL
95fli UCL
858i UCL
95th UCL
95th UCL
95th UCL
85th UCL

95ttiUCL
95th UCL
95th UCL
95th UCL
95th UCL :
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL

Criteria>
Value (1)
(mg/kg)

,
1

..'•••!• , • .

BKGO
Value (2)
(mg/kg)

[0.105]
[0.0065]
[0.0065]
0.004

P.0065]
[0.0065]
[0.0065]

, [0.0065]
[0.0065]
{0.006S]
•pxooes]
J00065]
[0.0065]
0.004

> [0.0065]
P2iq
fJ0210]
(02101
[0210]
047
0.066
045
0.076
10210]
[0210]
[0210]
0.075
0.063
10210]
[0210]
[0210]
[0210]
02

[0210]
[0210]
0.06
0.08
047
1.047

Environ.
Effects
Quotient
(unitiess)

<.

Ratio of
Comp. to
BKGO Value
(unftless)

2.79
0.98
0.77
1.63
1.00
1.08
126
0.62
0.62
1.05
1.02
1.18
0.92
228
1.45
11.52
6.59
1.65
15.62
43.31
89.57
6425
53.41
16.35
3843
5.51
8542
8̂6
0.00
5.95
3.24
9.51
76.59
6.95
7.91
73̂ 2
15648
65.55
96.49

Results of
Screen
(* - include In
next screen)

•

. •

• *
» '

: •»

. ' ' . * '

•
'

NOTES: - - - . ' . ' . .
(1) Soil criteria suggested by U.S. EPA Region 111 staff.
(2) Values in brackets represent one half the SQL where no detects were reported.

S01L-WQ1 Version 2.1
27-June-94
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Table 3.8 Screening Level Evaluation . ~
Groundwater Screening ' ' j
Onto River Site. Neville Island ' \̂ S
Ecological Risk Assessment

Compound

Aluminum
Antimony (1)
Arsenic (4)
Barium.- :'.: ': •..'. • .'- : • • ' " ' . .
Beryllium (1)
Cadmium (2) y v
Calcium
Total Chromium (as 111) (2)
Total Chromium (as Vf)
Cobalt " •. "'... --' ' • .•"":.:.'"'
Copper (2), ' .; ::;::-' :.;...•,,, .'/••..
Cyanide ;• ' y - y,' :-..:..-.';. ; .:•
Iron
Lead (2)
Magnesium
Manganese :'. :. :
Mercury : .:. "y. -'\ •.-:',." • :',:': ,':' -
Nteker«/..';.--:̂ ;:.j.:-::'.: .:;:,;.. ..
Potassiuni.
Selenium . '
Saver(2)
Sodium : ';•' :;:-•;•-'.'.'.;.•:. ' ','
Thallhim{1) y
Vanadium y : ; :••; y'-::
Zinc (2)
2,4,8-Triĉ k9rophenol (1)
2,443tehlorophenol (1)
2,4-Dimethylphenol •:;.;.;:; iyf v. } ; yy* : :..
2-C«orô henda)['â »̂'::
M̂ethylpnflne*::a * :• •;. ; •- :>:••; v :£< :̂
2-Nftrophenol (1)
4-Methylphenol
B!s(2-ethvlhexyl)phthalat8 (1)
Dtrvbutv̂ hlhalalB :; Xi :-:w ;
OLn-octylprrthalat»
Naphthater»{1>N
Phenol(1)
2,4.5-T
Z4.3-TP
2,U> - .y::';: .:< XV^; ''iy-y,', •
4.4̂ DDE(1)
Alpha-BHC:a>;y- .-;;'y.>y,;;: -v;-: :::-':
Dieldrin
Endosulfanll
Endrin Aldehyde (3)
14,1-Trichteroethan« .
I.Î Trtehkxoetiarw (1)
12-Dlchloroethan» (1)
12-Dichloroetnerw (T) (1)
2-Butanon»
Acetone ' .

Comparison
Value
(ug/U

36921.1
21.8
921
822.7

-.:''-;;: 3.4i::
11 3

264022.3
52
52

81.3
•-.: ,:.:132
•':•'••• 332'
128641.4

41.3
63311
35588

•-v'::'-':024
y.y..:.'y.138

7304.9
3.5
5.7

126593.8•;: ':':,::ij-:
•,-'•: ' v'58

7623.4
13127.4
2618.3^̂ m&.

X:.?;V 658 j:
•:-y:::::':4748A

1562.4
63504
1562.4

?̂ ;v1562v».
::::':;" 15622.

1562.3
6158,5
042
021

:::X ;:i-~ *44'
:-;.".;:y:0.ia:
:.4;.;:'.':OjQ9.:

0.18
048
0.18

"'::r-''21T2.
'>>-:'-.,-."217J:-

2153
217.8
223.4
230.5

Stat Origin
of

Camp. Value

95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95«tUCL
95th UCL
95th UCL
95th UCL"
95ttUCL : ;
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
9581 UCL
95th UCL
95th UCL,
95th UCL
95th UCL
95th UCL
95th UCL
9591UCL-
95th UCL
95th UCL
95th UCL
95th UCL
95ttiUCtii>;:
95fhUCtfe
95th UCL
95th UCL
95ft UCL
gSthUCL
95th UCL
95ft UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95thUCL .
95th UCL
95th UCL
95th UCL
95th UCL
9591 UCL

Chronic
Freshwater
AWQC
(ug/U

87
30
190

•'• ;! 33
0.9

145
11

:̂ ;- :'..:.:.;-.;«..
'•:'': :';: - ..'-52'

1000
1-8

••, ~

X -'•:. ""0.01Z
f̂e.-:.;iio-

5
..1-9:.:..;-: - -:•. ,.: . •

:1-::::..'.;';40
.74
970
365

y5;V>:;y.i::';p::f;::/yx
;vp:;p2000:.'
?;.-::::'x:y;.y'yy.-i':

150

360

: 620
2550

0.0019
0.058
0.0023

^20000

Mean
BKGO

Value (3)
(ug/L)

96900
28.65
7.55

1278.5
8.3

[1.5JM
56900
165.5
163.5

:;:;.::'::>"':;1973"
X:'::::v.;:i69'
: 112.5](a>;

218500
58.9

33000
,v::- ' 8350'••vv:.y .:aes-
,',•'.'•:- 2003'

12735

•:•!..::• ;21900.

f :;:/-i; 1682-
519
[3JOI
[5.0]mmm-;;.-•«; [3.01-:ymw
[3.0]
[5.0]
[5.0]

XJ:, -": ̂67
r̂ VUf

[3.0]
[3-01
[0.05]
[0.05]

PX05](8)
I [0X551
:;. y rp̂ ĵ.

[0.05]
[0.05]
[0.05]

[3.0] (a)
P.0]{a)
P,0](a>
[5.0] (a)
[3.0] (a)
[3.0] (a)

environ.
. Effects
Quotient
(unrtiess)

424.380
0.720
0.048

'.'
0.643
14425-

0.359
4.727

i 18.500
•:'y.,V 8.385-

123.641
22.944

20.000
•;•':•:: -.,'1-238;

0.700
3.000-

0.048

103.019-
13.533-
7.168

:;;'.:;::'.'v:;OL328;
•jyyy.y.:'..- yy. -

10.418

4.340-

•': ; Z520-
£408-

94.737-
3214
78281

0.011-

Ratoof
Comp. to
BKGD Value
(unities*}

0.38
0.73
1.22
0.64
0.52
7.53
4.64
0.31
0.31
0.84
tt78
1328
0.59
0.73
1.93

:- •• . 428"
0.37
0.68
0.57

3.78

6.34
14.69

2623.48
523.30
35548
131 39

' <•**::• 949.68
312.48
1270.02
31X48
23.32
31Z44
312.48
1231.70

2.40
420

163.30
3.60
3.60
3.60

- 3.60
3.60
43.44
43.58
43.13
43.58
44.68
48.10

Results of.
Screen

[•-include in
next screen)

•

•• .'
•

• •

: •' ' ' *
': ' »
•
•
•
•*

•• . • «
. : . *

•
• .

''..••: •'. . - -••
..-:-. ' • '

(continued)
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Table 3.6 Screening Level Evaluation
Groundwater Screening
Onto River Site, Neville Island'
Ecological Risk Assessment

Compound

Benzene (1)
Bromoform .
Carbon Disulfide
Chtorobenzene (3)
Chtoroethane
Methylene Chloride
Tetrachtoroethene <1)
Toluene (1)
Trichloroethene (1)

Comparison
Value
(ug/L)

2172
1820.9
223.3
217.8
2184
217.7-
217.7
217.6
217J

Stat Origin,
: ..Of': '

Comp- Value

95th UCL .
85th UCL
95th UCL
65th UCL
95th UCL
95th UCL
95th UCL
95th UCL
95th UCL

Chronic
Freshwater
AWQC
(ua/L)

50

.840

21900

Mean
BKGD

Value (3)
(ug/L)

p.fl](a)
P.0](a):
P^IW

' [5-0] (aj-
[5.0] (a)
[5.0] (a)
15.0J (a)
p.0]<a)
I5.0](a):

Environ.
Effects
Quotient
(unhtess)

4.356

•0259

0.0099

Ratio of
Comp- to
BKGD Value
(unttless)

434.40
364.18
44.66
43.56
43.62
43.54
43.54

'•:'-• 43.52
: y 43.58

Results of
Screen

(••include In
next screen)

*

NOTES: .
(1) Inaufficientdata to develop criteria. Value presented to tfjoLOAEL .
(2) Criteria are hardness dependent Value presented is tor a minimum measured hardness of 65 mg/L
(3) Values In brackets represent one-half the SQL where no detects were reported.
(4) Criterion for Arsenic (ll|). ,
(a) Background concentration represents the minimum value. ' • •
GW.WQ1 Vereton24 ,
13>Jul-94 -
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As shown in Table 3-6, the EEQ was greater than 1,0 for the following compounds: aluminum,
cadmium, chromium VI, copper, cyanide, iron, lead, mercury, nickel/silver, zinc, 2,4,6-
trichlorophenol, 2,4-dichlorophenol, 2-nitrophenol, bis(2-ethythexyl)phthalate, naphthalene, phenol,
dieldrin, endosulfan II, endrin aldehyde, and chlorobenzene. Therefore, these compounds were
retained for further evaluation. Antimony, arsenic, beryllium, chromium III, selenium, thallium, 2-
chlorophenol, 1,2-dichloroethane, tetrachloroethene, and trichloroethene were present at
concentrations below the chronic AWQC. These compounds were thus eliminated from further
consideration. .

The following compounds exceeded the comparison to background screen: calcium, magnesium,
manganese, sodium, 2,4-dimethylphenol, 2-methylphenol, 4-methylphenol, di-n-butylphthalate, di-
n-octylphthalate, 2,4,5-T, 2,4,5-TP, 2,4-D, 4,4'-DDE, alpha-BHC, 1,1,1-trichloroethane, 1,1,2-
trichloroethane, 1,2-trichloroethene> 2-butanone, acetone, benzene, bromoform, carbon disulfide,
chloroethane, methylene chloride, and toluene, therefore, these compounds are retained in the
risk assessment for further analysis. Barium, cobalt, potassium, and vanadium were present at
concentrations below background levels and were thus eliminated from further consideration.

3.5 Considerationrof CPCs Identified in the Screening Level Risk Evaluation

The screening level risk evaluation provides a long list of CPCs. The selection of these
compounds is prompted by exceedance of conservative environmental criteria or, for compounds
lacking criteria, by exceedance of background concentrations. A general discussion of the
potential adverse effects associated with the classes of screening level CPCs under consideration
is provided below. t

3.5.1 Heavy Metals

Heavy metals are widespread in occurrence; however, they usually are found only in trace
amounts in non-industrialized areas. Heavy metals include those with a defined nutritional role
(e.g., copper, zinc) and those with no biological requirement (e.g., cadmium, mercury). Adverse
developmental effects have been observed in both aquatic and terrestrial organisms.

Heavy metals were detected in surface waters, sediments, unsaturated soils, and in the
groundwater at the ORS (ENSR, 1994). The heavy metals identified as potential concern in the
various media at the ORS are arsenic, barium, beryllium, chromium, copper, cyanide, lead,
manganese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc.

Most heavy metals affect the reproductive success of fish and are bioconcentrafed to varying
degrees. The toxicity of some metals in water varies with the ambient hardness. Some of the
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heavy metals such as barium and lead behave in a manner similar to calcium. Accumulation has
also been observed in the gills and scales of fish. The metals lead and barium have been
observed to replace calcium in metabolic pathways. Thus, heavy metals have been observed to
accumulate in the bones and organs of both fish and terrestrial animals. Adverse neurological
effects due to metals such as lead and mercury have also been observed in terrestrial animals.
Heavy metals also have been observed to adversely impact the development and growth of both
aquatic and terrestrial plants.

3.5.2 Earth Metals

Earth metals constitute large proportions of solid media such as soils and sediments. They occur
naturally in high concentrations due to their representation in mineral and geologic formations.
Insufficient information is available on the toxicity of the earth metals to make any observations
on their adverse effects. However, due to naturally occurring high levels, they are generally
regarded as non-toxic.

Earth metals were detected in all media at the ORS (ENSR, 1994). Earth metals which were
identified as screening level CPCs included aluminum, calcium, magnesium, potassium, sodium,
cobalt, and iron. '

3.5.3 Herbicides/Pesticides

Herbicides are complex organic compounds that can affect the central nervous system.
Generally, they appear to be of low toxicity. They are mobile in the environment and readily
migrate in soils and water. .

Pesticides are complex organic compounds that are generally designed to act on the central
nervous system, respiratory system, and/or circulatory system. Pesticides are generally lipophilic
compounds and bioconcentration may be possible.

Herbicides and pesticides identified as screening level CPCs by the screening level risk
evaluation included chlordane, alpha-BHC, beta-BHC, delta-BHC, gamma-BHC, DDT and DDT
byproducts, dieldrin, endrin and endrin byproducts, endosulfan I, endosulfan II, endosulfan sulfate,
heptachlor, heptachlor epoxide, and methoxychlor.

3.5.4 Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) are highly lipophilic compounds that are relatively immobile in
the environment. Due to their lipophilic nature, they tend to bioconcentrate in fish and animal
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tissues. Acute toxicity tests have demonstrated that PCB exposure may lead to weight loss,
ataxia and diarrhea in rats. Subacute oral toxicity tests have shown PCBs induce enlargement
of the liver,- atrophy of the spleen and hepatic porphyria. Mink involved in subacute oral toxicity
testing have shown an unusually high sensitivity to PCBs. Rats used in chronic oral toxicity
testing have shown an increase in liver weight and adverse reproductive effects. PCBs have also
been demonstrated to accumulate in body fat. Severe skin lesions have also been observed in
dermal toxicity studies using rabbits. In fish, the effects of PCBs have been found to be
cumulative and toxicity decreases with level of chlorination. The growth and development of
young fish is adversely affected by PCBs.

Total PCBs and mixtures of PCB congeners (e.g., Aroclor 1242,1248,1254,1260) were identified
as potential (candidate) compounds of concern.

\ . '' • ,

3.5.5 Polynuclear Aromatic Hydrocarbons

Polynuclear aromatic hydrocarbons (PAHs) are a diverse group of organic compounds that are
widespread in urban environments. High molecular weight PAHs (i.e., molecular weight greater
than 300) are a group of compounds that bind strongly to soils and sediment. Low molecular
weight PAHs may be mobile in the environment PAHs are metabolized rapidly in the body and
therefore do not tend to bioconcentrate. Under laboratory conditions, adverse biologicaKeffects
associated with PAH exposure include decreased survival, growth, and metabolism, and tumor
formation. . '

At the ORS, a large number of PAHs were identified as potential (candidate) compounds of
concern. They included: 2-methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene,
behzo(a)pyrene, .chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, naphthalene,
phenanthrene, pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
indenp(1,2,3-c,d)pyrene, acenaphthylene, hexachlorobutadiene, phenanthrene, pyrene.

3.5.6 Chlorinated Compounds

Pathological changes in the liver have been observed in rats exposed, via the inhalation route,
to chlorinated compounds. Avian embryos exposed to chlorinated compounds have demonstrated
embryotoxicity, growth defects and morphological anomalies. No evidence of tetragenicity has
been demonstrated in mammals.

The chlorinated compounds trichloroethene, 1,2-dichloroethene, 1,1,2-trichloroethane, 1,1,1-
trichloroethane, and chloroethane were identified as potential (candidate) compounds of concern.
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, , 3.5.7 Semi-Volatile and Volatile Organic Compounds (SVOCs/VOCs)

Semi-volatile and volatile organic compounds (SVOCs and VOCs) are compounds which are
widely used in industrial processes. SVOCs and VOCs cause a reduction in hatching and fry and
tadpole survival, in fish and tadpoles, respectively. Also, in plants, a reduction in the number of
seeds germinating has been observed. At very high levels, SVOCs and VOCs have been
observed in birds to produce abnormalities in body weight and egg production.

At the ORS, the SVOCs and VOCs which were identified as potential (candidate) compounds of
concern are: bis(2-ethylhexyl)phthalate, carbazole, di-n-butylphthalate, di-n-octylphthalate,
dibenzofuran, toxaphene, acetone, benzene, chloroform, methylene chloride, toluene,
diethylphthalate, 2-butanone, bromoform, carbon disulfide, chlorobenzene, and toluene.

3.5.8 Phenols

Members of the phenol family of compounds appear to be widespread environmental con-
- taminants. Aquatic organisms are most vulnerable to phenols in the reproductive and juvenile

stages. In terrestrial organisms adverse effects on growth rates, liver and renal function, immune
function and fetal development have been observed.

_̂̂ . The following compounds of the phenol family were identified as potential (candidate) compounds
of concern: phenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2-nitrophenol,
and 4-methylphenol. '

3.6 Summary of Screening Level Risk Assessment
" . ' - , ' i' .

A preliminary risk assessment was made based on the results of the screening level risk
evaluation (Tables 3-1 through 3-6). Risk assessments were made for surface waters (Section

; 3.6.1), sediments (Section 3.6.2), soil (Section 3.6.3), and groundwater (Section 3.6.4).
Environmental risk was established by calculation of an EEQ, based on comparison of compound
concentrations to nationally-recognized criteria such as the AWQCs or ER-L sediment guidance
values. These criteria were supplemented with a few soil criteria suggested by U.S. EPA Region
3. CPCs were also selected due to compound concentrations greater than background levels,
but no ecological risk estimate was possible from this comparison.

To interpret the significance of these EEQ values, it is useful to classify the values into those
associated with low and high potential environmental risks. Guidance from U.S. EPA (U.S. EPA,
1988) indicates the hazard quotient values less than 10 are considered indicative of possible
environmental risk, while quotients greater than 10 are considered indicative of probable
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environmental risk. This is consistent with U.S. EPA Region 3 environmental risk assessment
guidance (U.S. EPA Region 3, undated).

Due to the stringent nature of the screening level risk evaluation (i.e., conservative criteria site
application and inclusion of all compounds above background value), most media had a large
number of CPCs. Quantitative risk assessment of these CPCs, including earth elements and
many compounds for which no ecotoxicological criteria were .available, would be unlikely to
effectively characterize the potential ecological risk. At this stage, it is helpful to identify CPCs
of probable and possible concern, however, to start focusing on those compounds which are more
likely to contribute to potential ecological risks as may be present. Therefore, no further risk
assessment was made beyond this identification.

3.6,1 Surface Water

A preliminary risk assessment was made for surface'water based on the results of the screening
level risk evaluation (Tables 3-1, 3-2). Section 3.6.1..1 considers potential risks identified in the
surface water of the main channel of the Ohio River, and Section 3.6.1.2 assesses potential risks
identified in the back channel.

3.6.1.1 Main Channel Surface Water . '

The results of the screening level evaluation of the surface water in the main channel indicated
that mercury was of probable concern; aluminum, chromium (VI), and copper were of possible
concern; and calcium, magnesium, manganese, potassium, and sodium were unassessed. No
further risk assessment was made.

3.6.1.2 Back Channel Surface Water .

The results of the screening level evaluation of the surface water in the back channel indicated
no CPCs of probable concern; aluminum, chromium (VI), and copper were of possible concern.
No. further risk assessment was made.

3.6.2 Sediments

A preliminary risk assessment was made for sediments based on the results of the screening
level risk evaluation (Tables 3-3, 3-4). Section 3.6.2.1 describes potential risks identified in the.
sediments of the main channel of the Ohio River, and Section 3.6.2.2 assesses potential risks
identified in the sediments of the back channel.
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3.6.2.1 Main Channel Sediments

; • • • ,. • , •'• -. . -.' • • ' .;- - . '.-
The results of the screening level risk evaluation indicated that 12 CPCs were of probable
concern, 14 CPCs were of possible concern, and 21 CPCs were unassessed (i.e., neither AWQC
nor ER-L values were available). The CPCs of probable concern included zinc, alpha-chlordane,
total PCBs, dieldrin, endrin, gamma-chlordane, 2-methylnaphthalene, acenaphthene, ben-
zo(a)anthracene, dibenz(a,h)anthracene, fluorene, and phenanthrene. The CPCs. of possible
concern included arsenic, total chromium, copper, lead, mercury, nickel, 4.4'-DDD, anthracene,
benzo(a)pyrene, chrysene, fluoranthene, naphthalene, pyrene, and total PAHs. No further risk
assessment was made. '

3.6.2.2 Back Channel Sediments

The results of the screening level risk evaluation indicated that 13 CPCs were of probable
concern, 13-CPCs were of possible concern, and 28 CPCs were unassessed (i.e., no available
criteria). The CPCs of probable concern included dieldrin, endrin, 2-methylnaphthalene,
acenaphthene, anthracene, chrysene, dibenz(a,h)anthracehe, fluoranthene, fluorene, naphthalene,
phenanthrene, pyrene, and total PAHs. The CPCs of possible concern included arsenic, total
chromium, copper, lead, mercury, nickel, zinc, 4,4-DDD, alpha-chlordane, total PCBs, gamma-
chlordane, benzo(a)anthracene, and benzo(a)pyrene. No further risk assessment was made.

3.6.3 Surface Soil

A preliminary risk assessment was made for the surface soil based on the results of the screening
level risk evaluation (Table 3-5). The results indicate that mercury was of probable concern;
arsenic, copper, lead, manganese, and zinc were of possible concern; and there were 72 CPCs
for which applicable soil criteria were not available. No further risk assessment was made.

3.6.4 Groundwater . • •

A preliminary risk assessment was made for groundwater based on the results of the screening
level risk evaluation (Table 3-6). The results indicate that 11 CPCs were of probable concern,
10 CPCs were of possible concern, and there were 24 CPCs for which no AWQC were available
for comparison. The CPCs of probable concern included aluminum, cadmium, copper, iron, lead,
mercury, zinc, 2,4-trichlorophenol, 2-nitrophenol, dieldrin, and endrin aldehyde. The CPCs of
possible concern included chromium (VI), cyanide, nickel, silver, 2,4-dichlorophenol, bis(2-

' ethylhexyOphthalate, naphthalene, phenol, and endosulfan II. No further risk assessment was
rnade.
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4.0 SECONDARY LEVEL RISK EVALUATION

In this section of the risk assessment, all CPCs which were identified in the screening level risk
evaluation (Section 3.0) are further evaluated. This evaluation further considers the nature and
concentrations of the screening level CPCs as a means to evaluate the reasonableness of their
inclusion as COCs. Secondary level COCs which are identified in this evaluation are further
considered in the Site-Specific Risk Evaluation (Section 5.0). An outline of the activities
undertaken at this evaluation stage are shown in Figure 4-1.

As part of the secondary level risk evaluation, common, ubiquitous constituents were removed
from further consideration as secondary level COCs in all media (i.e., water/sediments, soil,
groundwater). In addition, lesser earth constituents were compared to the average background
soil concentrations for eastern United States (ATSDR, 1992). If average values for the site were
comparable to average values for the eastern U.S., those elements, were removed from further
evaluation. This comparison was reserved for elements for which lio appropriate criteria (e.g.,
AWQC, ER-L) were available. This application assumes that when the site average value is
comparable to the national average the probability of ecological risk is low. This approach allows
evaluation of elements which have been identified as screening level CPCs solely on their
enrichment relative to background levels. It should be noted that a high background ratio (i.e.,
site value/background value) is not, in itself, an index of potential ecotoxicological risk.

'' ' ' .' '

As part of the secondary level evaluation, the arithmetic mean of the screening level CPCs was,
compared to available environmental benchmarks. The arithmetic mean was selected as a
comparative value for the secondary level evaluation based on the assumption that biota integrate
the effects of site concentrations through movements with and between habitats associated with
feeding, shelter, mating activities, migration, etc. The environmental benchmarks and the
applicable medium included the federal AWQC for surface and groundwater, the Effects Range-
Medium values (ER-M) for sediments, and the suggested U.S. EPA Region 3 soil criteria.

All compounds that exceeded the appropriate environmental benchmarks were retained in the risk.
assessment for further evaluation. Compounds that were below the environmental benchmark
were evaluated further as to. the quantitative level of the EEQ. Compounds that did not have an
appropriate environmental benchmark were compared to background concentrations. Compounds .
that were present at concentrations greater than background levels were retained in the risk '
assessment for further evaluation.
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From the results of the secondary level risk assessment, a preliminary qualitative estimate of
potential ecological concerns was made. This assessment includes consideration of potential
exposure pathway, risk characterization, and uncertainty analysis. The results of this assessment
will identify areas of potential ecological risk with approximation of the level of potential concern.
The results of this assessment will be compared to the results of the site-specific risk assessment.
This comparison and accompanying discussion are in Section 6.0.

The following sections discuss the selection of secondary level COCs for each of the media
evaluated. Section 4.1 presents the selection of secondary level. COCs for surface water, and
Section 4.2 presents the selection of secondary level COCs in sediments. Section 4.3 identifies
the secondary level COCs in surface soils, and Section 4.4 identifies the secondary level COCs
in groundwater at the ORS. A preliminary qualitative risk assessment is performed in Section 4.5.
The limitations and uncertainties encountered with this assessment are discussed in Section 4.6,
and a summary of the results are presented in Section 4.7. -Compounds identified during the
secondary level evaluation as COCs were evaluated further in the site-specific risk evaluation
(Section 5.0).

4.1 Secondary Level Risk Evaluation of COCs in Surface Water

To evaluate secondary level COCs in both the main and back channel surface water, the •
arithmetic mean of the screening level CPCs identified by the screening level risk evaluation were ; )
compared to relevant criteria. The list of COCs in the main and back channel surface water that
were evaluated are presented in Tables 4-1 and 4-2, respectively.

f ' ' • ' • - .

The mean values were compared with the chronic AWQCs developed by the U.S. EPA. As in
the screening, level risk evaluation, when the environmental effects quotient is less than or equal
to 1.0, the mean concentration observed in the surface water is less than or equal to the chronic
AWQC for that compound, and the compound is not evaluated further, while compounds with an
EEQ greater than 1.0 (rounded values) are retained for further analysis.

In addition, the ratio of the background channel surface water to surface water was considered.
If the resulting ratio was less than or equal to 1.0, the compound was not selected as a COC.
If the ratio was greater than 1.0, the compound was retained for further evaluation. .

'; 4.1.1 Main Channel Surface Water

As shown in Table 4-1, the EEQ was greater than 1.0 for copper and mercury in the main channel
surface water samples. These compounds were retained for further 'analysis in the risk
assessment. Chromium (IV) was present at concentrations below the AQWC and was eliminated
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Table 4-1 Secondary Level Risk Evaluation
Surface Water Screening, Main Channel
Ohio River Site, Neville Island
Ecological Risk Assessment

Compound

Aluminum
Calcium
Total Chromium (VI)
Copper®
Magnesium
Manganese
Mercury
Potassium
Sodium '

Comparison
Value
(ug/L)

206.2
23040
7.4
32.6
5916
201.6
0.35
1604
12242

NOTES:
(1) Values In brackets represent one half ft
0 Criteria are hardness dependent Value
(3) Eliminated from screening process ba»
(4) Eliminated from screening process baa

Stat Origin
of

Comp. Value

Arith.Mean
Arfth.Mean
Artth.Mean
Artth.Mean
Artth.Mean
Artth.Mean
Arith.Mean
Arlth.Mean
Artth.Mean

Chronic
Freshwater
AWQC
(ug/L)

67

11
8

0.012

BKGD
Value

<ug/L»C1)

270
20900
W
PI
5310
221

p.1]
1490
10000

Environ.
Effects
Quotient
(unffless)

Z37

0.67
,4.10

29.17

Ratio of
Comp. to

BKGO Value
JunWess)

0.76
1.10
1.65
10.93
1.11
0.61

• . 3.50
1.08
1.22

Further
evaluation?
(Y es/No)

No (3)
No (4)
No
Yes
No (3)
No
Yes

. No(3)
No(3)

« standard quartfitation limit where no detects were reported.
i presented is for* minimum measured hardness of 65 mg/L.
Bd on ubiquity and abundance in the environment as an earth element.
sd on biological significance as a nutrient

MA1NSW2.WQ1 Version 4.0
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Table 4-2 Secondary Level Risk Evaluation
Surface Water Screening, Back Channel
Ohio River Site, Neville Island
Ecological Risk Assessment

Compound

Aluminum
Total Chromium (as VI)
Copper (2)
Manganese - :

Cornpsrison
Value
(ug/L)

225.75
7.75
5.50

188.75

Stat Origin
of

Comp. Value

Arth. Mean
ArHh.Mean
Artth.Mean
Aritn. Mean

Chronic .
Freshwater
AWQC
(uaAi

87
11
8

BKGO
Value

(ugrtjH)

199
W
[3]

134

Environ.
Effects
Quotient
(unffiess)

0.70
0.69

NOTE3: ,
(1) Values in brackets represent one half the standard quanftation limit where no detects wen reported
(2) Criteria an hardness dependent Value presented is for a minimum measured hardness of 65 mg/L
(3) Eliminated from screening process based on ubiquity and abundance in tha environment as an eart

Ratio of
' Comp. tor
BKGD Value
(unWess)

1.13
1.34
1.83
0.96

1 element

Further
evaluation?
(Yes/No)

No(3)
No
No
No

BACK-SW2.WQ1 Version 4.0 ' ' .
, 13JUI-94

R:\PUBaPROJeCTSU920003B08.S4 4-5 % . July. 1994



from further consideration. Aluminum, calcium, magnesium, potassium, and sodium are common
earth elements and were eliminated on that basis. Manganese was present in the main channel
surface water at concentrations less than the background concentration and thus eliminated from
further consideration.

Thus, following application of the secondary level evaluation, copper and mercury were retained
in the risk assessment for further analysis.

4.1.2 Back Channel Surface Water .

As shown in Table 4-2, there were no EEQ values greater than 1.0 in back channel surface water
samples, except for aluminum. Accordingly, chromium (VI) and copper were removed from
further analysis. Aluminum was eliminated as a common earth element. Manganese was present
in the back channel surface water at concentrations less than the background concentration and
was eliminated from further evaluation.

Thus, following application of the screening level evaluation, no COCs were identified in the back
channel surface water.

4.2 Secondary Level Risk Evaluation of COCs in Sediments

Sediment samples were evaluated separately in the main and back channels. The common earth
elements were removed as part of the evaluation. The secondary level evaluation also compared
mean values of secondary COCs in the sediment against the NOAA ER-M guidance values (Long
and MacDonald, 1992; Long and Morgan, 1990). The ER-M values represent the median of
sediment concentrations where biological effects were detected and provide an estimate of
concentrations where biological effects are likely to be observed (Long and Morgan, 1990).

The ratio of mean channel sediment concentrations to the ER-M is shown as the EEQ in Tables
4-3 and 4-4, respectively, for the main and back channels. If the EEQ was less than or equal to
1.0, the secondary COC was considered further. In cases where the conservative ER-L value
is exceeded but the ER-M value is not, the potential for ecological risk is difficult to quantitatively
assess (Long and Morgan, 1990). No guidance is provided to assess the potential incremental
risk associated with values which exceed the conservative ER-L value, but which are fractions
of the ER-M value. Typically, the relative location of the concentration of the COC between the
ER-L and ER-M value is considered when assessing a COC's potential for ecological effects.

Professional judgement was used to select a value between the ER-L and ER-M value which, if
exceeded, indicated a more likely COC. For this evaluation, a value of 1/4 the ER-M
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Table4-3 ' ; • • : . '
Secondary Level Risk Evaluation . . . - . ' ' ' \ J
Sediment Screening, Main Channel ; . •, X^X
Ohto River Site. Neville Island
Ecological Risk Assessment ,

Compound
Aluminum
Arsenic
Barium
Beryllium
Calcium
Total Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc
Z4.5-T
*4>TP
2.4-0
4.4M»0
Alpha-chlordane
Aroclor-1242
Arodor-1248
Arocior-125*,
ArodoMZSO
Total PCBs
Dieldrin
Endrin
Endrin Aldehyde
EndrSiKetone ;
Gamma-chlordane :
2-Metnytnaphttialene
Acenaphthene
Anthracene
Benzo(a)anlhracena
Benzo(a)pyr«n«
Chrysene
Dibertz(a.h)amhracen» .
Ftuoranttiene
Fluorane
Naphthalene
Phenanthrene
Pyrene ".'::." y -• ' ••-. :-.'
Total PAH V" ' • ' -':

Comparison
Value
(u9/k9)

1.91 E+07
1.49E+04
2.19E+OS
Z98E+03
3.06E+07
8.6BE+04
i86E+04
1.02E40S
1.25E+04
183E+07
1.67E40S
3.49E+08

. &35E+06
4.40E+02
8.14E+04
1.BOE+09
9.00E+02
3.40E+03
2.33E+04
1.45E+M
8.40E+01
1.72E+01
1.72E+02
3.36E+00
4.52E+00
3.34E+01
3.08E+01
133E+02
4.23E4-01
1.86E+02
136E+00
136E+00
3.36E+OQ
Z87E+00
4.17E4-00
8.54E+Q2
7.75E+02
5.18E+02
1.70E+03
1.39E+03
1.02E+03
7.51E+02
Z87E+03
7.«1E-t-02
7.15E+02
1.7BE+C3
X43E+03
1.76E+04

Stat Origin
of

Comp. Value
AritJtMean
AritKMean
AriUlMean
AritrtMean
ArittiMean
Arith.Mean
ArittiMean
ArittLMean
AritttMean
ArittiMean
ArittuMean
Arith.Mean
Arith.Mean
Artth.Mean
Arith.Mean
Arith.Mean
ArittiMean
Arith.Mean
ArittiMean
ArittiMean
Arith.Mean
ArittLMean
ArittiMean
AriBtMean
ArittiMaan
Arith.Mean
Arith-Msan
Arith-Mean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiWeaft
ArittLMean
ArittiMean
ArittLMean
ArittiMean
ArittLMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittlMesn
ArittiMean
Arith.M«an

ER-M (1)
(ug/fcg)
7.00E+04

3.70E40S

Z70E405
1 -

2.23E+03

7.10E+02
5.1SE+04

'4.10E+05

2.00E+01
8.00E400

^

1.80E+<a
8.00E+00
4.50E+01

a.ooE+00
8.70E-HH
S.OOE+02
1.10E+03
1.60E+03
1.60E+03
2.80E-KJ3
Z60E-1-02
5.10E+03
5.40E+02
Z10E+03
1.50E+03
Z80E+03
4.48E+04

BKQO
Va)us(2)
(ug/kg)
1.23E+07
1.BOE+04
1.B9E+03

R
, 3.45E+07
2.50E+M
140E+04
4.40E+04
S.30E+03
8.13E+07
5.70E+04
4.71 E+08
Z2SE+09

[SO]
4.40E+04
7.98E+03
PSOJ
R

1.40E+04
Z46E+03
1.10E+01
1.20E+00
1.25E+01
11 eq
8.50E-01
118-5]

1.40E-f01
2.60E-H31
1115|
4.00E+01
U651
11.651
1.65E400
tl-851
IO.B5J
[21001
I2100J
Z10E+03
8.40E+03
5.50E409
3.70E+03
rjziooj
1.20E+04
8.00E+02
I2100J
S.80E+03
9̂ 0£+03
8.14E-t-04

Environ.
' • Effects
Quotient
(unWess)

0.21

0.14

0.38

0.73

0.62
1.19

3.54

'• .

aw
0.75

-

Qt92
0.42
0.07

0,70
1J7
1.53
0.47
1.08
0.87
0.37
1B3
ass
1.41
0.34
1.19
<X93
0.39

. Ratio of
Comp. to
BKQD Value
(unlBes3)

1.SS
0.83
1.18

0.89
Z87

' 1.19
2.31
Z33
1.44
Z92
0>4
1.04
7.33
1.40
Z2»
3.60

1.6»
5.90
7.64
14 J3
13.76
Z04
5.32
Z02
2̂ 0
5.1?
2.5«
4.15
2.04
Z04
2.04
1.74
4.91
0.41as?
0.25
0.27
0.25ais
tt38
O24
157
0.34
0.31
QlZO
0.29

Further
Evaluation?
(Yes/No)
No (3)
No (5)
Yes
Ne (3)
No (4)
No (5)
Yes
Yes

.Yes . .
No (3)
Yes
No (3)
No (3)
Yes
Yes
No (3)
Yes
No (3)
Yes
Yes
Yes
Yes
Yes
No (5)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No (5)
Yes
Yes '
Yes
Yes
Yes

. Yes
Yes
Yes
Yes .
Yes
Yes
Yes
Yes
Yes
Yes

. Yes
Notes: . - - - • . ' . • • "
(1) ER-M values are from Long and MacDonald (1992) except for 4.4'DDD. chtordanes. dieldrin. and endrin which are from Long and
. Morgan (1990). Th»E^M value for chlordane was used for alpha- and gamma-chlordane.
(2) Values in bracket* represent one hal the standard quanttation limit where no detects were reported. "H? indicates that the data

are unusable based on quality control measures. .
(3) Eliminated from screening process based on ubiquity and abundance to the environment as an earth element
(4) Eliminated from screening process based on biological significance as s nutrient
(3) Eliminated from screening process based on EEQ <0\2i
(6) Eliminated from screening process based on BOQD rato < 1.0.

\j

MAIN-SED2.WQ1 Version 3.0
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Table 4-4
Secondary Level Risk Evaluation
Sediment Screening, Back Channel
Ohio River Site. Neville Island
Ecological Risk Assessment

Compound
Aluminum
Arsenic
Barium
Beryllium
Calcium
Total Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium •
Selenium
Sodium
Vanadium
Zinc
Z4.5-T
2,4.8-TP
2.4-0
4,4'-OOD
Alpha-chlordane
Aroclor-1242
Aroclor-1260
Total PCBs
Dialdrin
Endrin
Endrin Ketone
Gamma-BHC (Undane)
Gamma-chlordane
2-Methylnaphlnalene • ; ; !
Aeenaphthene : : !.\- ?:: ' '.
Anthracene • '••••:.*} -. ;!.- ;--;.y'
B«nzo(a) anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,f)perylene
Benzo(k)fUioranthene
Bis(2-ethyihexyt)phmalat8
Carbazole
Chrysene
Di-n-octylphthalate
DCbenz(a.h)amhracene
Dibenzofuran ::
Fluoranthene ;. ' :::
Fluorene
lndeno(1.2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene • -.-'•• '. .-,'- :
TctaJPAH
Notes:

Comparison
Value
Cug/kg)
1.16E+07
120E+04
1.41E+05
1.08E+03
8.B7E+OS
6.70E+04
3.38E+04
1.02E+05
4.78E+03
1.18E+08
9.55E+04
1.85E+08
1.93E+06
Z10E+02
7.33E+04
1.07E+08
1.46E+03

-NO .:•/'.•.
Z30E+04
3.60E+05
9.66E+01
1.58E+01 ;
1 J3E+02
1.89E+00
1.15E+00
3.16E+01
4.56E+01
7.74E+01
2.21E-MW
Z54E+00
Z63E+00
1.31 E+00
ZOIE-fOO
2.18E+03
1.B4E-I-03
2.53E+03
5.03E403
3.1SE-f03
4.63E+03
2.11E+03
U1E403
1.4SE+04
Z04E+03
3.50E4-03
1.78E+03
2.27E+03
2.20E+03
6.Z3E403
Z19E-f03
ZME+03
Z12E-KO
5.45E403
T̂ OE-KO
4.69E4-04

Stst Origin
of

Comp. Value
Arith.Mean
Artth. Mean
ArittiMean
ArinXMaan
Aritn.Mean
Artth. Maan
Artth. Mean
Artth. Mean
ArittiMean
Artth. Maan
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
ArittLMean
Artth. Mean
Aritn.Mean

Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
ArittLMean
Artth. Mean
Artth. Mean
Artth. Maan
ArfituMean
Arim-Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
ArittLMean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean
ArittLMean
Artth. Mean
Artth. Mean
Artth. Mean
ArittLMean
Artth. Mean

ER-M (1)
(us/kg)

7.00E+04

3.70E+05

2.70E+05

Z23E+05

7.10E+02
6.16E+04

4.10E+05

2.00E-HI1
6.00E+00

1JOE+02
8.00E+00
4JOE+01

6.00E+00
- C.TOE-t-02
•S.OOE+02
1.10E+03
1.60E+03
1.60E+03

2.80E+03

2.60E+02

5.10E+03
5.40E+02

&10E+03
1.50E+03
Z60E+03
4.48E+04

BKQD
Value (2)
(ug/kg)
1.08E+07
7.60E+03
1.S6E+05
1.10E+03
4.13E*06
1.70E+04
1.70E+04
3.30E+04
[360]

3.73E+07
4.00E-I-04
2.09E+06
7.60E+05

I70J
Z70E+04
1.16E+06
t29QJ
R

1.80E+04
1.01 E+05
1.45E+01
1.4SE+01
1.45E+02

12-3]
3.20E-01

123]
4.10E+01
4.10E+01
Z80E+00

rzJJ
J2.3]
(121

1.30E+00
::: P40]

P40J
|240]

Z50E+02
1.70E4-02
2.40E*02
1.20E+02
6.90E4-01
1.10E+02
P40J

1.30E+02
P40J
P40J
P40J

2.70E+C2
P40J

1.00E+02
[240]

1.70E+02
Z60E+02
1.78E+03

Environ.
Effects
Quotient
(unrHess)

0.17

a«
0.38

0.43

0.30
1-*2

0.88

'•..- 0.09
0.19

0.43
028
0.06

0.34
..::yy-'f;::y-a27'
".: •- .y':3.68
:'-""•••:•*»

3.14
1.97

125

6.73

.1*1
4.05

1.01
3.63
Z77
1.05

Ratio of
Comp. to
BKQD Value
(unrttess)

1.07
1.S8
0.80
0.88
2.15
3.94

~ 1.99
3.08
13.26
3.18
£39
0.93
Z54
3.00
2.71
0.83
8.04

121
ase
6.66
1.09asi
aaz
3.59
1.38
1.t1
1̂ 9
0.79

. 1.10
1.14
1.09
1.55

":'•-.: ».13
7.67
10*1
20.10
16.53
1927
17*0

. 46.45
134.16

6.51
26.92
7.40
9.46
9.15
30.46
9.10
23.75
8.62
3Z06
27.69
26.37

Further
Evaluation?
(Yes/No)
No (3)
No (5)
No (6)
No (6)
No (4)
No ©
Yes
Yes
Yes
No (3)
Yes
No (3)

• Yes
Yes
Yes
No (3).
Yes
No (3)
Yes
Yes
Yes
Yes
No (6)
No (5)
No (5)
Yes
Yes
Yes
Yes
No (5)
Yes
Yes
Yes

- -:-.-:Ves:': .' '
.. .Yes •

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

^ Yes
Yes
Yes
>es
Yes
Yes
Yes
Yes

(1) ER-M values are from Long and MacDonald (1992) except for 4.4>DDD, chlordanes. dieldrin, and endrin which are from Long and
Morgan (1990). The ER-M value tor ehlordane was used tor alpha- end gamma-chlordane.

(2) Values In brackets represent one half the standard quantttation Rmit wtilere no detects were reporta1 fT indicates that the data
are unusable based en quality control measures. • ;

(3) Eliminated from screening process based on ubiquity and abundance In the environment as an earth element
(4) Eliminated from screening process based on biological significance as a nutrient
(S) Eliminated from screening process based on EEQ <025.
(6) Eliminated from screening process based on BDQD ratio < 1.0.
1:\PUB$\PR>J6CTSV»920003\906.S4 4-b . July. 1994
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Oconcentration was used as the criterion for identifying likely potential risks, such that secondary
level COCs with ah EEQ less than or equal to 0.25 were removed from further evaluation, while
secondary COCs which exceeded this value were retained for further evaluation. This value is
an empirical factor which approximates 2 times the ER-L value for most COCs. A value of 2
times the ER-L value has previously been recommended as an appropriate criterion for soils by
U.S. EPA Region 3 staff. The application of a similar criterion to sediments (the media from
which the ER-L/ER-M guidance values were taken) is consistent with that recommendation and
appropriate.

4.2.1 Main Channel Sediments v

Elements in the main channel sediments identified as earth constituents and/or comparable to site
background levels which were removed from further consideration (see Table 4-3) included
aluminum, calcium, iron, magnesium,. manganese, potassium, and sodium. Beryllium was
removed because it did not have an environmental benchmark, nor could it be evaluated against
background because the background sample was rejected in quality assurance (QA) review.

The EEQ was less than 0.25 for arsenic, total chromium, 4,4'-DDD, and endrin. Accordingly,
these were removed from further evaluation. Comparison of mean concentrations of organic
compounds in main channel sediment to background levels did not lead to the removal of other
secondary level COCs. .

Thus, the secondary level risk evaluation identified the following COCs: barium, copper, cyanide,
lead, mercury, nickel, selenium, vanadium, zinc, 2,4,5-T, 2,4,5-TP, 2,4-D, alpha-chlordane, PCBs,
dieldrin, endrin aldehyde, endrin ketone, gamma-chlordane, 2-methylnaphthalene, acenaphthene,
anthracene, benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluoranthene,
fluorene, naphthalene, phenanthrene, pyrene, and total PAHs. All secondary level COCs in the
main channel sediment retained in the risk assessment for further evaluation are identified in
Table 4-3.

4.2.2 Back Channel Sediments

Elements in the back channel sediments identified as earth constituents and/or comparable to site
background levels which were removed from further consideration (see Table 4-4) included
aluminum, barium, beryllium, calcium, iron, magnesium, potassium, and sodium.

The EEQ was less than 0.25 for arsenic, total chromium, 4,4'DDD, and endrin. These
compounds were removed from further evaluation. Comparison of mean concentrations of
organic compounds in main channel sediment to background levels led to the removal of 2,4-D..
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Thus the secondary level risk evaluation identified the following COCs for the back channel:
cobalt, copper, cyanide, lead, manganese, mercury, nickel, selenium, vanadium, zinc, 2,4,5-T,
2,4,5-TP, alpha-chlordane, PCBs, dieldrin, endrin ketone, gamma-BHC, gamma-chlordane, 2-
methylnaphthalene, acenaphthene, ' anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate,
carbazole, chrysene, di-n-octylphthalate, dibenz(a,h)anthracene, dibenzofuran, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, and total PAH. All
secondary level COCs in the main channel sediment retained in the risk assessment for further
evaluation are identified in Table 4-4.

4.3 Secondary Level Risk Evaluation of COCs in Surface Soil

The secondary level risk evaluation of the surface soil from the ORS considered the nature and
extent of the screening level CPCs. Common'earth elements were removed as part of the
evaluation. Mean concentrations of compounds in surface soils at the ORS were compared to
the surrogate soil criteria suggested by U.S. EPA Region 3 (Davis, 1994) and listed in Table 4-5.
For certain elements for which no criteria were identified by U.S. EPA Region 3 (i.e., beryllium,
selenium, thallium, vanadium) the mean soil concentration was compared to the mean and range
of soil concentrations found in the eastern United States (USGS data reported in ATSDR, 1992)
(see Appendix D). '

• • ' . - • < *

As shown in Table 4-5, aluminum, iron, magnesium, potassium, and sodium were removed as
earth elements or, as in the case of calcium, as a nutrient. In addition, comparison with the mean
concentration and range found in the eastern United States indicated that beryllium, selenium,
thallium, and vanadium were comparable to these national soil concentrations. Beryllium had a
mean site concentration of 1.29 mg/kg, as compared to the national mean of 0.85 mg/kg and a
range of less than 1 to 7 mg/kg (ATSDR, 1992). Selenium had a mean site concentration of 0.49
mg/kg, as compared to the national mean of 0.45 mg/kg and a range of less than 0.1 to 3.9
mg/kg (ATSDR, 1992). Thallium had a mean site concentration of 0.72 mg/kg, as compared to
the national mean of 8.6 mg/kg and a range of 2.2 to 23 mg/kg (ATSDR, 1992)̂  Vanadium had
a mean site concentration of 28.91 mg/kg, as compared to the national mean of 52 mg/kg and
a range of less than 5.2 to 900 mg/kg (ATSDR, 1992). Based on these comparisons, these
elements were removed from further evaluation. ,

Application of the mean site concentration against the soil criteria suggested by U.S. EPA Region
3 indicated that only copper had an EEQ that was less than or equal to 1.0. Copper was
eliminated from further consideration in the soil risk assessment.
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Table4-5
Secondary Level Risk Assessment . ' ^
Surface Soil Screening . . , J
Ohio River Site. Neville Island ' \̂ _X
Ecological Risk Assessment '" .. . .

(continued)

Compound •
Aluminum
Arsenic
Beryllium
Calcium
Copper
Cyanide :
Iron
Lead
Magnesium
Manganese .
Mercury
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Zl4,d*Trich)orophono4
2.4-OfehlorophenoT
Naphthalene
Phenol
2,4.3-T
2,4.3-TP
2.4-0
M'-ODO
4,4'-ODE
4.4'ODT :
Alpha-BHC
Alpha-chlordane . . .
Arochlor-1242
Arochlor-1254*
Arochlor-1260
Total PCB'e
Beta-BHC
Defta-SHC
2.3.7.8.TCDD
Dieldrin
Endosulfan I
:ndosuKanfl
Endosulfan SuHate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Undane)
Gamma-chlordane
Heptachlor
Heptachlor Epoxlde
Methoxychlor
Toxaphene
1.2-Oichloroethene(T)

Comparison
Value
(ma/kg)
13795.79

10.71
1.29

36205.03
55.39
13.09

34408.08
87.70

3287.81
1602.84

0.52
1358.53

0.49
0.63

290.79
0.72

28.91
168.54
0.479
0.813

. 12.230
0.577
0.194
0.148
0.693
0.0122
0.0057
0.0403
0,0509
0.0252
0.0548
0.0625
0.1083
0.2200
0.0659
0.0188

8.88E-08
0.0189
0.0038
0.0083
0.0080
0.0058

" 0.0027
0.0088
0.1484
0.0440
0.0148
0.0058
0.0483
0.2358
0.0083
0.0083

Stat Origin
of

Comp. Value
ArrttiMean
ArrtttMean
ArittiMean
ArittiMean
ArittiMean
AritttMean
ArittiMean
ArrtttMean
ArittLMean
ArtttiMean
ArittiMean
ArittiMean
ArrttiMaan
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArRMMaan
ArittiMean
ArittiMean
Arith.Mean
ArittiMean
ArittiMean
Arith.Mean
Arith.Mean
ArittiMean
ArittiMean
ArittLMean
ArittLMean
ArtttiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMeen
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittLMean
ArittLMean
ArittiMean
ArmiMean
ArittiMean

Criteria
Valued)
(mg/kg)

/10

70

50

O30
0.03

. '

.'; "34'

. : - -• . ._.• -\ " .. •. •

y .•

" ' . i

BKGO
Value (2)
(mg/kg)

13100
8.3

[0.125]
2160
20

[0.315]
30900

38
1920
1080

[0.065]
1260

10.255]
[0.65]

10.5]
..':••,'.'.•: 21-
'•:'.. V, 83.

[0.210]
[0.210]
[0.210]
10.210]
0.0125

: 0.0123
0.123

(0.00205)
[0.002051

: {0.002051
laooiosj

:' 10.00105}
[0.0205]
[0.0205]
0.027
0.027

{0.00105]
[0.00105]

[0.00205]
[0.00105]
[0.00205]
[0.00205]
[0.00205]
[0.00205]
[0.00205}
[0.00105]
0.00038
[0.00105]
[0.00105]
[aoiosj
[0.105]
0.004

[0.0065]

Environ.
Effects
Quotient
(unitJess)

1.07

0.79

1.35

2.87
1749

9-09

.i!: "••••••• •"•::'• •
: :,::«.' .+\'^f

;";:;:;?::y';-yy.:. ••:

. ,

,'

Ratio of
Comp. to
BKGO Value
(unittess)

1.05
1.29

10.31
18.78
2.77

41.54
1.11
1.83
.70
.43

8.02
.08
.91
.03

1.43
1.38
2.01
2.28
3.88
58.24
2.73

13.50
1̂t.70

5.54
5.93
2.73

' 19.68
48.48
24.00
2.68
3.05
4.02
8.13
62.48
17.71

9.22
3.43
4.03
3.90
2.73
1.32
4.29

139.43
122.22
13.90
3.52
4.60
2.24
1.58
0.97

Further
Evaluation?
(Yes/No)
No (3)
Yes
No (8)
.NO (4)
No (5)
Ye»
No (3)
Yes
No (3)
Yes
Yes
No (3)
No (8)
No (5)
No (3)
No- (8)
No (6)
Y«
Yes
Yes
Yes
Yes .
Yes
Yes
Yes '
Yes
Yes
Yea
Ye*
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes , •
Yes
Yes
Yes
Yes
Yes
Yea
Yes
Yes
Yes
Yes
No (5)
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Table 4-5
Secondary Level Risk Assessment
Surface Soil Screening
Ohio River Site, Neville Island
Ecological Risk Assessment

Compound
Acetone ••.
Benzene
Chloroform
Ethylbenzene
Methylene Chloride
Toluene
Trfchloroethene
2-Methylnaphthaiene
Acenaphthene
Acenaphthylene
Anthracene
Benza(a)anthracene
Benzo(a)pyrene '" .
Benzo(b)fluor*nthene
Benzo{g,h,Qperylene
Benzo(k)fluoranthene •
Bis(2-ethylhexyl)phthalate
Carbazole
Chrysene
DMvbutytphtnalate
D&enz(a,h)anthracene ; : ̂
Diethylphthalate
Dibenzofuran
Fluoranthene
Fluorene . , :
Hexaehlorobutadiene ,
lndeno(1,2<3-cd)pyrene
Phenanthrene
Pyrene
total PAH

Comparison
Value
(mg/kg)
0.0085
0.0072
0.0063
0.0060
0.0070
0.0075
0.0080
1.705
1̂ 083
0.353
2.231
5.256
4270
fl.794
2.670
2.4.02
4.423
0.816
4.480

::.y •;.: '0.160::
:y:J."l;004:;!

0.938
1.432
10.188
1.130

:'.".':-.'-\jaaa--
'•> 3.132

7.518
7.644
72.27

S tat Origin
' ef -
Comp. Value
ArittiMean
ArittiMean
ArittiMean
ArittiMean
Artth.Mean
ArittiMean
Artth-Mean
ArittiMean
Artth.Mean
ArtttiMean
ArtttiMean
ArtttiMean
ArtttiMean
ArtttiMean
ArtttiMean
ArtttiMean
ArittiMean
ArittLMean
ArittLMean
ArittLMean
ArittiMean :
ArtttiMean
ArtttiMean
ArittiMean
ArtttiMean
Artth.Mean
Artth.Mean
ArtttiMean
ArtttiMean
ArittLMean

Criteria
Value (1)
(mg/kg)

•' '"•"/-

• .

;

BKGD
Value (2)
(mg/kg)
[0.0065]
[0.0065]
[0.0065]
[0.0065]
[0.0065]
0.004

[0.006S]
[0510]

• 10.210]
[0.210]
[0.210]

0.17
0.068
tJ.15
0.078
[0.210] '
[0.210]
[0.210]
0.079
0.063
ia210]
[0.210]
[0.210]

0.2
[0510]
[0510]

0.06
0.08
0,17

1.047

Environ
Effects
Quotient
(unitJess)

'*

Ratio of
Comp. to
BKGD Value
(unmess)

1.00
1.11
0.87
0.92
1.08
1.88
1:23
8.12
9.16
1.68

10.62
30.62

: 64.70
45.28
3̂7.78
11.44
21.06
4.36
58.73

-:''."-.:r;..2.«6.
•::-"..';.;;--4;7e-

2.66
6.62
50.94
3.38
6.28
62̂ 0
93.98
44.97
69.03

Further
Evaluation?
(Yes/No)
No (5)
Yes
.No (5)
No (5)
Yes
Yes
Yes
Yes -'.

...;Yes: ' . •
Yes
Yes
Yes

s'-Yes.:" ;•
:-:".';:Yes-! "'; ••

Yes
Yes
Yes
Yes
Yes
Yes

::.;.: .-:Yes. ',; :• -.
Yes
Yes
Yes

'-.-::. Yes .
Yes
Yes

'Yes
Yes
Yes

NOTES: . '
(1) Soil criteria suggested by U.S. EPA Region III staff.
(2) Values hi brackets represent one half the standard quarrtttatjon limit where no 'detects were reported.
(3) Eliminated from screening process based on ubiquity and abundance in the environment as an earth element
(4) Eliminated from screening process based on biological significance as a nutrient
(5) Eliminated from screening process based on BKGD ratio <1.o!
(6) Eliminated from screening process based on comparison to average U.S. soil concentrations.
SOIL2-WQ1 Version 3.0
13-JUI-04
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OThe secondary level evaluation for COCs in surface soils also considered the mean site
concentrations against background concentrations. Based on the background comparison, the
following compounds were removed from further evaluation: 4-methyl-2-pentatone, acetone,
chloroform, and ethylbenzene. Silver had a background ratio of 1.05 which, when combined with
its low frequency of detection (1/33), was sufficiently low to remove it from the list of secondary
level COCs. These compounds were not considered further in the ecological risk assessment;
All secondary level COCs in surface soil retained in the risk assessment for further evaluation are
identified in Table 4-5. •

4.4 Secondary Level Risk Evaluation of COCs in Groundwater

The results of the secondary level risk evaluation" of the COCs detected in groundwater are
presented in Table 4-6. Common earth elements typically found dissolved in groundwater were
removed as part of the evaluation. Mean groundwater concentrations of these secondary level
COCs were compared to chronic AWQCs developed by the U.S. EPA. A comparison of mean
groundwater concentrations to background concentrations was also performed for the compounds
which did not have chronic AWQC information available.

As shown in Table 4-6, aluminum, calcium, iron, magnesium, and sodium were removed as earth
elements or as a nutrient. The EEQ was greater than 1.0 for all CPCs which had an
environmental criterion. Barium, cobalt and nickel were present at concentrations below
background levels and were thus eliminated from further consideration.

The secondary level risk evaluation identified the following compounds as COCs: cadmium,
chromium VI, copper, cyanide, lead, manganese, mercury, silver, zinc, 2,4,6-trichlorophenol, 2,4-
dichlorophenol, 2,4-dimethylphenol, 2-methylphehol, 2-nitrophenol, bis(2-ethylhexyl)phthalate, 4-
methylphenol, di-n-butylphthalate, di-n-octylphthalate, naphthalene, phenol, 2,4,5-T, 2,4,5-TP, 2,4-
D', 4,4'-DDE, alpha-BHC, dieldrin, endosulfan II, endrin aldehyde, 1,1,1 -trichloroethane, 1,1,2-
trichloroethane, 1,2-dichloroethene, 2-butanone, acetone, benzene, bromofprm, carbon disulfide,
chlorobenzene, chloroethane, methylene chloride, and toluene. Therefore, these compounds are
retained in the risk assessment for further analysis. All.secondary level COCs which were
retained for further evaluation are shown in Table 4-6.

4.5 Characterization of Potential Environmental Risk

The secondary lever risk evaluation provides a preliminary, qualitative estimate of potential
environmental risk due to the presence of COCs at the ORS. Environmental risk was established
by calculation of an EEQ, based on comparison of compound concentrations to nationally-
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.Table 4-6
Secondary Level Risk Assessment
Groundwater Screening
Ohio River Site, Neville Island
Ecological Risk Assessment

Compound
Aluminum
Barium '
Cadmium (2)
Calcium •
Total Chromium (as V))
Cobalt
Copper (2)
Cyanide
Iron
Lead®
Magnesium
Manganese
Mercury
Nickel
Silver (2)
Sodium
Znc<2)
2,4,6-Trlchtorophenol (1)
2,4-Dichlorophenol (1)
2.4-Oimethylphenol
2-Methylphenol
2-Nhrophenol (1)
4-Methŷ henol
Bia(2-fithythexyfjphthalate (1
Oi-rvbutyJpnthalate
Di-n-octylphthalate
Naphthalene (1)
Phenol (1)
2.4,6-T :..:.:,:':0:::y,y ;y-;vi': " ••:
a4,*TP;-*:::;-y:1y- "-U Oyi:
2,4-D K̂-.̂ -.. :•';- :-y :&;.!.::': vy;
M'-Doem '.".'""
Alpha-BHC (1)
Dieldrin
EndoBuffan fl :
Endrin Aldehyde (3)
1,1,1-Tifchtoroethane
1,12Trtehteroethane (1)
14-Dichloroethene (T) (1)
2-Butanone
Ao8tone.F-';',:.::.: ,..::.: V;:'':;̂ .'5'
Benzene (1) : ;
Bromoform : • . ;. . : • . •
Carbon Disuffide
Chlorobenzene (3)
Chloroethane
Methylene Chloride
Toluene (1)

.
Comparison

Value
(ug/U
28251.2
641.4
6.48

228207.2
40.5
64.1
85.7
22.6

102696.7
27.7

65416.0
277S1.6

0.18
103.47
4.57

69235.4
3086.8
7092.5

, 14472
10192
2613.1
863.4
3498.3
863.5
663.4
863.3
863.4
3329.3

y;:::yi.:-:'.0.09'
.'•' •.;:.:'•>;.': 0.15:
•.v! -:,.'8JB1-:

0.15
0.07
0.15
0.14
0.14;
126.5;
127.1
127.1
130.4
137.7
1074.7
874.6
130.3
127.1
127.4
127.0
126.9

Stat Origin
of

Comp, Value
Arith.Mean
Arith.Mean
Artth.Mean
AritrtMean
Artth.Mean
Arfth-Mean
Artth.Mean
Artth.Mean
Artth.Mean
Artth.Mean .
Artth.Mean
Arith.Mean
Artth.Mean
Artth.Mean
Arith.Mean
Artth.Mean
Arttn-Mean
Artlh.Meen :
Artth-Mean
Artth.Mean
Artth.Mean
Artth.Mean
Arith.Mean
Artth.Mean
Artth.Mean
Artth.Mean
Arith.Mean
Arith.Mean
Artth.Mean"
Artth.Mean
ArfUxMean
Artth.Mean
Artth.Mean
Arith.Mean
Artth.Mean
Artth.Mean
Arfth-Mean
Artth.Mean
Artth.Mean
Artth.Mean
Artth.Mean
Arith.Mean
Artth.Mean
Artth.Mean
Artth.Mean
Artth.Mean
Attth-Mean
Artth.Mean

Chronic
Freshwater
.AWQC
(us/U

87

1.1

11

12
5i

1000
32

0.012
110
0.12

110
870

..: :•' v̂ - '865'.

150

.v;..:, ^'aeo-

620
2560

y^y-Jv'VKySJyV:.
;'« y.y::x:::ys:*;::::

0.0018
0.056

•-, OXXJ23

50

Mean
BKGO

Value (3)
(ug/L)
96900
1278.5
[1.5] (a)
.66900
165.5
87.3
169

(2̂J (a)
218500

56.8
. 33000

8350
0.65
200.5

21900
x.,-.-.V::; 518

X̂]
^ £.0]

[5.0J
15.0]
P.O]
I5«]
15.0]

y:' :'•:•. .ST-
15.0]
[5.0]
[5.0]ymv&i;•̂iw>

;IP.05J<B)
[0.05]
[0.025]
{0.05]
P>i05]
P.05]

[5.0] <e)
[5.0] <a)
[5.0] (a)
[5.0] (a)
[5.0] <a)
[5.0] W
[5.0] W
[5.0] (a)
15.0] (a)
[5.0] (a)
[5.0] (a)
t5.0]ta)

Environ.
Effects
Quotient
(urutiess)
324.727

5,891

3.682

7.142
' 4.385
102.697

:• 8.656

15.833
0.941
38.083

28.080
:'.•••;.' .7512.
•.':v;.y;.:3«5..

5.756

: 2.399

1.393
1̂ 01

>.*- :.;'.:•:. ̂".'.V'̂ VX - •

78.847
2.5OO

.60.870

;::' •., :•..;!.,,

ZS42

Ratio of
Comp. to
BKQD Value
(unrdess)

029
0.50
4.32
4.01
024
0.66
0.51
9.12
0.47
0.49
1.68
3.33
0.29
0.52

4.53
: • : : . : -5*5

1418̂ 0
289.44
203.84
522.62
172.68
699.66
172.70
• 12J9
17Z66
172.68
665.66

':ir::-;-::''-" 1JBQ
.•;•:• ;•>••:- '8.00:
•:.:;;:,:,:.:•• 78̂ 0.

3.00
£80
3.00
240
£80
2540
25.42
25.42
26.08
27.54
214.84
184.92
26.06
25.42
25.48
25.40
25.38

Further
Evaluated?
Yes/No
No (5)
No (4)
Yes
No (6)
Yes
No (4)
Yes
Yes
No (5)
Yes
No (5)
Yea
Yes
No (4)
Yes
No (5)
Yes
Yea
Yea
Yes
Yea
Yes
Yes
Yes
Yes
Yea
Yes
Yes

;iy.-:Yee'.: • y .
V̂̂ Yaa:- ..'--.: 'Arnv*,-— .

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yea
Yes
Yea
Yes
Yes
Yea

NOTES: .
(1 ) Insufficient data to develop criteria Value presented fe the LOAEL
(2) Criteria are hardness dependent Value presented to tor a minimum measured hardness of 65 mg/L
(3) Values In brackets represent one-half the standard quantJtatjon limit where no detects, were reported.
(4) Eliminated from screening process based on BKGD ratio <1.0. ' •
(5) Eliminated from screening process based on ubiquity and abundance In Ihe environment as «n earth element
(6) Eliminated from screening process based on biological significance as a nutrient
(a) Background concentration represents the minimum value. 4-14

ftR302500



: • " • . ' ' , ' • • ;______ EN3I
recognized criteria such as the AWQCs or ER-L/ER-M sediment guidance values. These criteria
were supplemented with a few soil criteria suggested by U.S. EPA Region 3.

To interpret the significance of these EEQ values, it is useful to classify the values into those
associated with low and high potential environmental risks. Guidance from U.S. EPA (U.S. EPA,
1988) indicates the hazard quotient values less than 10 are considered indicative of possible
environmental risk, while quotients greater than 10 are considered indicative of probable
environmental risk. This is consistent with U.S. EPA Region 3 environmental risk assessment
guidance.

For the purposes of this characterization, EEQs based on conservative criteria (e.g., chronic
AWQCs, U.S. EPA Region 3 criteria) for CPCs in surface water, soil, and groundwater were
considered indicative of possible environmental risks if they were less than 10 and were
considered of probable environmental risk if they are greater than 10. This system had to be
adjusted slightly with regard to sediments compared to ER-M. In this case EEQs were
considered indicative of possible environmental risks if they were less than or equal to 1.0 and
were considered probable environmental risk if they were greater than 1.0. Based on this
classification system, potentially problematic compounds were identified in each of the relevant
media.'

For surface water in the main channel, the EEQ for mercury was indicative of probable risk, while
the copper EEQ indicated possible environmental risk (Table 4-1). The high EEQ value for
mercury reflects the environmental concern due to the bioaccumulative properties of this
compound. Mercury was detected in 2 of 5 samples in the main channel and the mean mercury
level is 3.5 times background. Copper was detected in 3 of 5 samples from the main channel and
the mean copper level was approximately 11 times background.

No environmental risks were predicted for surface water in the back channel due to no identified
secondary level COCs (Table 4-2).

For sediments in the main channel, there were 8 compounds with EEQs indicative of probable
risk, while 14 compounds has EEQs which indicated possible environmental risk (Table 4-3). The
CPCs with EEQs which indicated probable environmental concern included two metals (nickel,
zinc) and six PAHs (2-methylnaphthalene, acenaphthene, benzo(a)anthracene, dibenz(a.h)-
anthracene, fluorene, and phenanthrene. The secondary level COCs with EEQs which indicated
possible environmental concerns included copper, lead, mercury, alpha-chlordane, gamma-
chlordane, total PCBs, dieldrin, anthracene, benzo(a)pyrene, chrysene, fluoranthene, naphthalene,
pyrene, and total PAHs. There were 14 compounds which had neither an AWQC nor an ER-M
value available to evaluate the potential environmental risk..
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For sediments in the back channel, there were 14 compounds with EEQs indicative of probable
risk, while 7 compounds has EEQs which indicated possible environmental risk (Table 4-4). The
secondary levet COCs with EEQs which indicated higher environmental concern included a metal
(nickel) and thirteen PAH (2-methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene,
benzo(ajpyrene, chrysene, dibenz(a,h)anthracene, fiuoranthene, fluorene, naphthalene,
phenanthrene, pyrene, and total PAHs. The secondary level COCs with EEQs which indicated
possible environmental concerns included copper, lead, mercury, zinc, gamma-chlordane, total
PCBs, and dieldrin. There were 20 compounds which had neither an AWQC nor an ER-M value
available to evaluate the potential environmental risk.

Assessment of the risk potential for secondary level COCs in the site soils indicates that only one
COC was identified as being of probable risk (mercury) and four secondary level COCs were
identified as being of possible risk (arsenic, lead, manganese, and zinc). This short list is
indicative of the general lack of acceptable soil criteria which can be used to estimate ecological
risk (Table 4-5). There were 61 compounds for which no ecotoxicological criteria were available
to evaluate their potential environmental risk.

Groundwater COCs were identified by comparison of groundwater mean values to chronic
AWQCs. Based on this conservative comparison, there were five compounds with EEQs
indicative of probable risk, while 12 compounds had EEQs which indicated possible environmental
risk (Table 4-6). The secondary level COCs with EEQs which indicated probable environmental
concern included mercury, silver, zinc, dieldrin, and endrin aldehyde. The secondary level COCs
with EEQs which indicated possible environmental concerns included cadmium, copper, cyanide,
lead, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2-nitrophenol, bis(2-ethylhexyl)phthalate,
naphthalene, phenol, endosulfan II, and chlorobenzene. There were 22 compounds for which no
ecological criteria were available to evaluate the potential environmental risk.

• • * . ' . . . . . . . , ^ - .
4.6 Uncertainty Analysis

The secondary level risk evaluation provides a preliminary estimate of potential environmental
risk. It is necessary to consider the limitations and uncertainty which accompany this estimate.
These limitations include the site sampling effort, data availability, site characteristics, and other
factors. The uncertainty portion includes the applicability of many of the assumptions which
underlie ecological risk assessment, the available ecotoxicological database, extrapolation of risk
to populations and communities, etc. These limitations and assumptions are discussed below.

A considerable amount of effort was expended in characterizing the ORS and its environment
(ENSR, 1994) including descriptions of the habitats of interest and biota. However, some
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limitations in data collection and sampling effort can be considered. For the purposes of the
secondary level risk evaluation, these limitations include:

• the number of water and sediment samples taken in the main channel and back channel
was limited;

* the number of background reference samples taken for alt media was limited to those
agreed to by U.S. EPA Region 3; and

• information on the sediment quality in locations upstream from the ORS are limited to
those collected during the Rl.

There are a number of assumptions that can lead to uncertainty in an ecological risk assessment.
Due to the preliminary nature of the secondary level risk evaluation, many of these assumptions
are conservative and protective. Some of the major sources of uncertainty that are associated
with the secondary level risk evaluation include:

• the AWQCs used to assess water quality may be underprotective or overprotective of
the actual species living in the Ohio River in the vicinity of the ORS. The AWQC also
assume continuous exposure to biota which is not realistic for transitory fish species; -•

• the AWQCs do not take into account the bioavailability of the various compounds (e.g.,
no water-effects ratio is used) (U.S. EPA, 1994);

• the use of ER-Ls and ER-Ms are inherently conservative as the underlying data
distribution is biased toward data from marine sediments and biota, which may be more

. sensitive than freshwater biota; *

• the origin of the secondary level COCs in the surface water and sediments can not be
determined reliably due to the common nature of the COCs and the large number of
potential sources, both present and historical;

• the lack of available soil criteria prevents effective screening and assessment of potential
ecological risk for many soil secondary level COCs;

• background reference samples may not be representative of the ideal conditions;
.• ' . i" •• ' • . - '

* secondary level COC concentrations in groundwater may not be predictive of the
potential water quality of the eventual discharge; and

R:\PUBaPROJECTS\4920003\906.S4 4-17 July. 1994

RR302503



• no site-specific factors are taken into account such that potential mitigating factors (e.g.,
organic carbon*content) are considered. - •

^ ' . ^

These limitations and uncertainties must be considered when assessing the confidence
associated with statements of potential ecological risk. '

4.7 Summary •

Based on the results of the secondary level risk evaluation and risk characterization, a qualitative
assessment of potential environmental risk was made. This assessment identified secondary
level COCs whose EEQs indicated that they could represent possible risk (low level of concern)
or probable risk (moderate to high level of concern). The findings of the secondary level risk
evaluation are discussed below for each medium.

, . . 4 • • ' .

4.7.1 Surface Water
• ' ' , • • . ' . ' • • •' ' • - '' ' • . ~ .

The surface water evaluation indicates probable concern with mercury and possible concern with
copper in the main channel. Mercury is of potential greater concern due to its bioaccumulative
properties and possible transfer via the food chain. There were no secondary level COCs
identified in the back channel surface water. ". . - ' . ; . ; / • - . - - . ' • . - ' . ; ' • ' ' . . " • ' • - . ' •

4.7.2 Sediments

The results of the secondary level risk evaluation indicate concern (based on the number of
exceedances of ER-M values) regarding potential ecological effects due to the presence of heavy
metals and PAHs in the sediments in the main channel. The presence of these compounds could
potentially: affect aquatic organisms, particularly aquatic benthic communities which are less
mobile than fish species. To further evaluate the potential environmental risks, comparison of
sediments to appropriate site-specific sediment criteria and upstream background values is
recommended. .

Interestingly, one of the highest concerns in the main channel sediments was associated with
dibenz(a,h)anthracene (2.89 times ER-M value). Careful inspection of the sediment data indicates
that this high EEQ is somewhat misleading. Dibenz(a,h)anthracene was detected in two samples
in the main channel (including one duplicate but not the other) which were, respectively, above
and below the ER-M. In this case, the influence of inclusion of non-detects with 1/2 SQL greater
than the maximum detect is evident. Similarly, there is a single zinc datum from NSD-2 (located
upstream of outfall #1) of 5,170 jig/I. This value is greater by an order of magnitude than the
average of the rest of the samples and has considerable influence on the EEQ calculation.
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Inspection of the list of secondary level COCs for the main and back channel sediments shows
that they share most of the identified COCs. Based on higher EEQs, it appears that the
concentrations of PAH in the back channel pose a greater potential environmental risk.
Accordingly, the secondary level risk evaluation indicated a moderate to high level of concern
regarding potential ecological effects in the sediments of the back channel. As noted above, the
presence of these compounds could potentially affect aquatic benthic communities. To further
evaluate the potential environmental risks, comparison of sediments to appropriate site-specific
sediment criteria and upstream background values is recommended. ~ '

4.7.3 Soils

The secondary level risk evaluation initially indicates a low level of concern regarding
environmental risks associated with ORS soils. However1, this finding is based on assessment
of just a few soil components, as the great majority of soil secondary level COCs have no criteria
to evaluate their potential ecological effect. Due' to a lack of soil criteria it is difficult to
characterize the ORS as to its potential for adverse ecological effects without considering the site-
specific risk assessment of representative (surrogate) species, which is presented in Appendix
F. ' - . •''• .'•' .••'•• - '' . .'. . ' , . ' " ." ;
, ' - - ' ' ' ' . . ' ' • " . - .

\ • v s ' .

4.7.4 Groundwater

The secondary level risk evaluation indicated that groundwater contains a large number of COCs
that could potentially be of risk to aquatic communities in the Ohio River.. However, this
groundwater is not immediately in contact with aquatic communities and reasonable scenarios
for groundwater discharge would result in decreased COC concentrations. Therefore, it is judged
that the results of the secondary level risk evaluation overestimate potential risk.

To evaluate the potential ecological risk, it is necessary to postulate an exposure pathway
scenario which allows migration, discharge, and dilution of the groundwater with the Ohio River
and to account for the scenario through modeled concentrations or by use of adjacent wells in
the hypothetical path of groundwater discharge. Therefore, a site-specific risk assessment of
groundwater by comparison of back channel water quality to appropriate criteria is recommended.
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•flR'302-505'



_______ ENSft

5.0 SITE-SPECIFIC RISK EVALUATION

In this section of the risk assessment, all compounds which were identified in the secondary level
risk evaluatioa (Section 4.0) are further evaluated. This evaluation incorporates site-specific
information on the secondary level COCs to select the list of site-specific COCs. Site-specific
COCs which are identified in this evaluation are incorporated into a site-specific risk assessment
using the semi-quantitative approach (Section 5.6). An outline of the activities undertaken at this
evaluation stage are shown in Figure 5-1.

As part of the evaluation, site-specific information was used to further evaluate the COCs which
emerged from the secondary level risk evaluation. Site-specific sediment benchmark criteria were
developed using the equilibrium partitioning approach (U.S. EPA, 1993a) and channel-specific
sediment organic carbon content. Groundwater was evaluated based on a site-specific exposure
pathway assuming discharge of groundwater to the back channel.

Finally, best professional judgement was exercised in selecting constituents. Relative enrichment
and frequency of detection were used to evaluate compounds. This approach allowed evaluation
of candidate COCs for which there were no AWQC or ER-L/ER-M values to use as benchmarks
of potential ecological risk. As noted previously, a high background ratio is not a direct indicator
of potential ecotoxicological risk.

As a measure of the relative enrichment of a COC, the ratio of the comparison value to the
background reference value was reconsidered. All compounds whose concentration did not
exceed 10 times the background concentrations were removed from further consideration. The
value of 10 times background level was chosen as a reasonable measure for selecting compound
concentrations clearly above background levels. It represents a best professional judgement as
to how to evaluate compounds which are moderately elevated on-site and which experience
suggests will have a negligible effect on cumulative potential risk.

The following sections discuss the selection of site-specific COCs for each of the media
evaluated. Section 5.1 presents the selection of the site-specific COCs for surface water, and
Section 5.2 presents the selection of the site-specific COCs in sediments. Section 5.3 identifies
the site-specific COCs in surface soils and Section 5.4 identifies the site-specific COCs in
groundwater at the ORS. Compounds identified during the site-specific risk evaluation as site-
specific COCs were evaluated further in the site-specific risk assessment (Section 5.6 arid
Appendix F). The site-specific risk assessment was used to quantify the potential ecological risk
associated with site-specific COCs.
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5.1 Site-specific Risk Evaluation of COCs in Surface Water

No additional site-specific information was available for evaluation of the surface water. The use
of site-specific hardness to derive site-specific water quality criteria was previously incorporated
into the screening level risk evaluation as most conservative approach (at the request of U.S.
EPA Region 3). The COCs identified by the secondary level risk evaluation (Section 4.0) were
selected as the site-specific COCs for surface water. Therefore copper and mercury were
identified as site-specific COCs for the main channel surface water. No site-specific COCs were
identified for the back channel.

5.2 Site-specific Risk Evaluation of COCs in Sediments

Sediment compounds were evaluated separately for the main and back channels, which differ in
sediment characteristics. U.S. EPA Draft Sediment'Quality Criteria for the Protection of Aquatic
Life were used for assessing dieldrin, acenaphthene, fluoranthene and phenanthrene (U.S. EPA,
1993b; 1993c; 1993e; 1993f). For other nonionic organic compounds, sediment benchmark
values were calculated using the equilibrium partitioning approach presented in "Technical Basis
for Deriving Sediment Quality Criteria for Nonionic Organic Contaminants for the Protection of
Benthic Organisms by Using Equilibrium Partitioning" (U.S. EPA, 1993a).

; . • .: ' " ' -
The approved use of derived sediment criteria for nonionic organic compounds in sediments at
a Superfund site has been established elsewhere (WDNR, 1990; 1992). For example, sediment
quality criteria were developed and approved for the Little Menomonee River/Moss-American
Superfund Site (WDNR, 1990) and for the Sheboygon River and Harbor Superfund Site (WDNR,
1992).

Sediment benchmark values were based on the available aquatic toxicity literature, the organic
carbon partition coefficient, and the fraction organic carbon. The fraction organic carbon was
calculated from data presented in the Rl (ENSR, 1994). The average organic carbon content of
main channel sediments was 2.0% and that for back channel sediments was 2.5%. The sediment
quality criteria and calculated benchmark values are shown in Table 5-1 and 5-2. Due to the
differences in organic carbon fractions, the criteria will differ slightly between main and back
channels. ' " v

Compounds whose comparison value (95% UCL or maximum value, whichever was lower)
exceeded the site-specific sediment quality criteria or benchmark values were included in the list
of site-specific COCs. Sediment benchmark values were not derived for the metals since the
equilibrium partitioning approach is not appropriate.
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Table 5.1 Site-Specific Evaluation
Sediment Screening, Main Channel'
Ohio River Site. Neville Island
Ecological Risk Assessment

' • " . ' . i
" Compound

Barium
Cobalt .
Copper
Cyanide
Lead .
Mercury
Nickel
Selenium
Vanadium -
Zinc
2.4.3-T
Z4.5-TP
2.4̂3
Alpha-chlordane '
Aroclor-1242
ArocloM248 :-v •• .:v.- ' ' ::';---: •"
ArodoM254'"::.". :̂ """;v y" •":'. V
Arodor-1260
Total PCBs
Dieldrin .
Endrin Aldehyde -'
Endrin Ketone :. . *:
Gamma-chlordane
2-Methylnaphthatene
Acenaphthene
Anthracene
Benzo(ajanihracene
Benzo(a)pyrene
Chrysene
Dibenz(a,h) anthracene .
FJuoranthene
Fluorene
Naphthalene
Phenanthrene
Pyrene • '•,
Total PAHs

Comparison
Value
(ugVkg)

'Z19E+05
2.86E+04
1.02E40S
1.25E404
1.67E+05
4.40E402
6.14E+04
9.00E402
Z33E+04
1.45E+08:
8.40E+01
1.72E+01
1.72E+02
4.52E+00
3.34E+01
'•:3.08E40t:x
:i:;li33E402:;y
4̂ 3E401:':
1.66E402
3.3SE+00
3.36E+00
2.87E400
4.17E400
8.54E+02
7.75E+02
5.18E+02
1.70E+03

•: 1.39E403:-:
1.02E403
7.51 E+02
ZB7E403
7.61 E+02
7.15E+02
1.78E403
Z43E403
: 1.76E+04

StsL Origin
: . :-:- of .':.v. -::-:
Comp. Value

Arith. Mean
Arith. Mean
Arith. Mean
Arith. Mean
ArittLMean::
ArittLMean
ArittLMean
ArittLMean
ArittLMean
ArittLMean
Arfth. Mean:/
Arfth; Mean
Arith. Mean
Artth. Mean
Arfth. Mean
Artth. Mean
Arfth. Mean
Arith. Mean :
Arith. Mean
ArittLMean
Arith. Mean
Artth. Mean
Artth. Mean:;
Arfth. Mean
Artth. Mean
ArittLMean
ArittLMean
Arfth. Mean-:
Arfth. Mean:
Arfth. Mean
Aritti. Mean
Arith. Mean
Arith. Mean
ArittLMean
Arith. Mean
Arith. Mean

Site-Specific
Sed. Quality
:-•• -Criteriay-i''
(ug/vg)
NA
NA
NA

•7 -':' :NA:'-.- • ;'
.' '. ' ̂-NA:V:s ..:''.
:';--VvNA:H:.y :

NA
NA '
NA

'•:.. v'NAvW?
::; ,:220E+04V
:'' ;1̂ 68E+03;:
159E404
120E401
1.48E+02

t|lii48E$€K::
::!r;;;:i;48E402::
:::.ii48E402:::
V48E402
Z20E+02
8.40E401

;1:;8.40E+-01::
•:::':>:1i20E*01i
i-7.69E4'03l
Z60E403
3.56E+03
Z76E+03

'y H1.32E40J
;;::::4.00E408:
;:y:;;8.60E+or:
1̂ 4E+04
1.46E+05
1.51E+03
3.60E+03
9.86E+03
Z46E403

.environ* '
¥•: Effects .:':-'•
. : Quoflent/
: (unrtfess)

v .,-. ' .'•

-

.f::'y:::'3.83E03
i:::''..;::;Z24E-03y

1.33E-02
3.75E-01
235E-01

!S:;io8Ê t;
I|:::y:8,96E-Oi';;
f-XS:-iSSEfOi'
1.12E400
1.53E-02
4.00E-02

S:S3.42E-02:::
i;i:f-::i:3.46E01:
SrJlSOfc

Z98E-01
1.46E-01
6.16E-01

p-;1.05E-02;i
i;::': Z5SE-04
v t.14E-05;

Z31E-01
5.21 E-03
4.73E-01
4.94E-01

: &46E-01
; 7.10E400

:: Include
: ".:'.': .in. :"-:' :
-.••• •. • Risk. '•.•'•

Assessment?

No(1»
No(1)
Yee
No(1)

•.•:•••:"' Ye» •- y
:-.:-'-:::.:Yet;" :-':

Ye»
No(1)
No(1)

•" :- ' ' •••"•. • • VA.* : ' ""• ' :'" "• •'••:• ..- ..-':'••:» V9- •-;--•• -- V • • '

?::'Hr .̂r4o:{2}:': :' /--I js
$&'•'• • NO (2) : ••'•'••:.•

No(2)
No(2)
No (2)

:;>|:::':;;--No>:(2jB:::-:--v:;':i::
•̂'f̂ttâj/-}:';.̂^

y.i • ' : ' ::y':No: (2) i :-; .' v: : : :
'*"'"'"'" "Yee""""""

No{2)
No (2)

-;: :y:iy'-'' No.-pjf'iyV.,.: y-
.y-:-;. -'K: No '(2J •»/:•:• :•-
K' •••S:y.:N»''{2J&-: .'vi>:-
':-"""No'(2)"""""-

No{2)
No(2)

Ji'yiliy.Nd'.pĵ y:.-::::'5:
|:;->':!:.i : Noy'(2):;:;y:: : yy;:;
'::-::'y.::;':-;Nd:{Ĵ j?-.'- • ..'.'

No(2)
No(2)
No{2)

:.-. ••-' Noipjy;
;::-;y{':v:NO;(2J:: ' v ::
:v:- ,:v;Y»/ ;,,

Notes:
(1) Eliminated from screening process based cn BKGO ratio < 10.0
(2) Eliminated from screening process based on EEQ < 1.0.
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Table 5.2 Site-Specific Evaluation' ! .'I (•'
Sediment Screening, Back Channel
Ohio River Site. Neville Island
Ecological Risk Assessment " ' . ' ' ; •

Compound

Cobalt
Copper
Cyanide
Lead
Manganese
Mercury
Nickel
Selenium'
Vanadium \
Zinc
2.4.W-: '• - ' • t
2,4,5-TP :. •
Aroclor-1242
Arodor-1260
Total PCBs
Dieldrin
Endrin Ketone
Gamma-BHC (Undane)
Gamma-chlordane
2-Methylnaphthalene
Acenaphthene
Anthracene';-./ ' :. •..-. :'' / *-;$
Benzofa)anthracene f
Benzofa) pyrene • • ;
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
BenzoOOfluoranthene
Bis(2-ethylhexvl)phthalato /
Carbazole • :/: ::-::': :; r .::• : "• :': • : /-• : '::'-. -•' -̂
Chryeenefj: i.;:>:::,x :,>,-;:.'•• "̂  ;•':•: yy
Di-n-octylphthalate
Dibenz(ath)anthracene
Dibenzofuran
Fluoranthene y
Fkwrene
lndeno{1.2,3-cd)pyrer»e
Naphthalene
Phenanthrene
Pyrene
TotalPAHs

Comparison
Value
(ug/kg)

3.38E+04
1.02E+05
4.76E+03

. 8.55E404
1.93E+06
Z10E+02
7.33E+04
1.46E403
2.30E404

: :3.60E405 .
8.66E+01
."lJ58E40i:fc
3.18E+01
4.56E+01
7.74E+01
Z21E+00
:::Z63E+00::i'
141E+00;
Z01E+00
2.18E403
1.64E+03
:2.53E403:;
:;::8.03E*03;;:
::;3.15E403.::;
4.63E403
2.11E403
3.21 E403

1;;1-.48E404:v;
2.04E+03:
3.50E+03
1.78E403
227E403
220E+03
823E403
2.19E+C3
Z38E+C3
2.12E+03
S.45E403

, 7.20E+03
.::4.69E+04.:::

:Stat Origin
' .;. of: • .-
Comp. Value

Arith. Mean
Arith. Mean
Artth. Mean
Arith.Mean
Arith.Mean
Arith. Mean
Arith. Mean
Arith. Maan
Arith. Mean
Artth. Mean
Artth. Mean/
Arith. Mean I:
Artth. Mean
Artth. Mean
Artth. Mean
Arith. Mean
Arfth. Mean
Artth. Mean
Artth. Mean
Arith. Mean
Artth. Mean
Arfth. Mean if
Artth. Mean :
ArfttvMean :
Arith. Mean
Artth.Mean
Arfth. Mean
ArtthiMearvJ:*?
Arfth; Mean: -
Arfth. Mean/
Artth. Mean
Artth. Mean
Artth. Mean
Artth. Mean :
ArittLMean
Artth. Mean
Artth. Mean
Artth. Mean
ArittLMean
Arith. Mean

She-Specific
Sed. Quality

Criteria
(ug/kg)

. NA
NA
NA
NA
NA
NA
NA
NA
NA

.i:. yNA; . y
:-2J5E4b4::
: iy;9.59E403;'
1.86E402
1.66E+02
1.86E402

/I2.75E+02::
;. :::;'1| ̂OSÊ Ĉ •-

'•' •'::Sui1CEi''frQQ
1.51E+01
S.61E+03
355E403

::::::!.::4;45E4.03 .
;;;'':3.45E-H)3;:;
i 1.65E+05
6.50E+05
1.79E405
1.60E406

IpiWZE+OB'?
:l;::!|pl4Ak:f;|?i
:5,OOE+06
NA

825E407
NA '

1J55E+04
1J53E+05
520E+05-
1.89E403
4.50E403

. 1.24E404
3.10E403

.Environ*
../.Effects::
Quotient
(unttless)

. y .

:::/.!::3J52E-63'
:y::;|TJ65EJ03'

1.71 E-01
2.46E-01
4.17E-01

::-':y::-::;8.04E-03'
'•:H/i2£OE"Q2:
•DfcesE-oi-

1.34E-01
258E-01
5.66E-01

SKS.69E-01:
:1J:-:1'.46E+'Ob:
* ti91E-C2

- C.42E-03
1.18E-02
2-01 E-03

:-:-:: •• ' ''':'K ̂| fl P«Q3.:;XvLv:.~V *̂ :̂ W- •

ll̂ li'5%̂ ?:??̂

liyŷ TjDOBCfi'

Z75E-05
.,
&31E-01

: 1.20E-C2
:.; -: 4J58E-C3
1.12E+00
1.21E+00
5.83E-01
1J51E401

.-:.- Include
-y. '•*.,.

Wsk
Assessment?

NO a>
Yes
Yes

; '--.Yes, .•:,NO(IJ
/. : :Yes •'''•••?-

Yes
No(1)
No(1)

:/,;': Yes ;/•,,::
:v /iJNo- (2) '•:/:;';
•;;::'y:::No'.J2).;:":?̂'
; No (2)

No(2)
No(2)

-;:;y'v'No:'(2y:::: ;:':.;:
;:.:;'- 'iflo '(2).' ''iK..' sKô ip} :

No (2)
No(2)

•;::i;:;y::;tto'(2)/:::.::y::
S: -s.̂ Noi (2)':::;:::«J
:'̂ £'if»-Z&

;No(2)
No<2)
No (2)

iîî&No'pj;;;?:!;!;:;
isi-̂ itom̂ M
IlifteMll

No (2)
No(3)
No (2)

•' ': :':::Yes '• • •";••
::::;:;:-'-:No-(2):.;-iH
:: y Nor::(2)

No (2)
Yes
Yes
No®

y::.-':Yes.y I

Notes: " "
(1 ) Eliminated from screening process based on BKGD ratio < 1 0.0.
(2) E&minated from screening process based on EEQ < 1.0.
(3) Eliminated from ecreenlng process based on single detection.
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OCompounds for which no sediment criteria or values were available where examined with regard
to their relative degree of enrichment and frequency of detection; a criterion of 10 times
background was used to distinguish compounds which were considered relatively enriched. In
addition, compounds which were only detected at low frequencies (e.g., only one detection in both
main and back channel sediments) were eliminated.

5.2.1 Main Channel Sediment

Table 5-1 provides a comparison of the sediment compound concentrations to the sediment
criteria or benchmark values. Compounds which had an EEQ greater than 1.0 included total
PCBs and total PAHs.

Based oh the consideration of relative enrichment, barium, cobalt, cyanide, selenium, and
vanadium were eliminated from the list of site-specific sediment COCs.

Thus, the site-specific risk evaluation identified the following site-specific sediment COCs: copper,
lead, mercury, nickel, zinc, total PCBs, and total PAHs. All site-specific COCs in the main
channel sediments retained for inclusion in the site-specific risk assessment are identified in Table
5-1.1 .' / ' '. ' ' ; ... • • •< ."..".' ;/ ' ' •

5.2.2 Back Channel Sediment ,

Table 5-2 provides a Comparison of the sediment compound concentrations to the sediment
criteria or benchmark values. Compounds which had an EEQ greater than 1.0 included
benzo(a)anthracene, naphthalene, phenanthrene, pyrene, and total PAHs.

Based on consideration of relative enrichment, cobalt, manganese, selenium, and vanadium were
eliminated from the list of site-specific sediment COCs. Based oh a low frequency of detection
(1 detected value), carbazole and di-n-octylphthalate were removed from the list of site-specific
sediment COCs.

Thus, the site-specific risk evaluation identified the following site-specific sediment COCs: copper,
cyanide, lead, mercury, nickel, zinc, benzo(a)anthracene, dibenzofuran, naphthalene,
phenanthrene, and total PAHs. All site-specific COCs in the back channel sediments retained
for inclusion in the site-specific risk assessment are identified in Table 5-2.
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5.3 Site-specific Risk Evaluation of COCs in the Surface Soil

Table 5-3 provides a comparison of the mean compound concentrations in soils to the soil criteria
provided by U.S. EPA Region 3 and background values. All compounds which exceeded soil
criteria were included in the list of site-specific soil COCs. Best professional judgement was used
to evaluate the reasonableness of inclusion as site-specific COCs of the remaining soil
compounds. Relative enrichment and frequency of detection were used to eliminate compounds
from the list of site-specific soil COCs. . -'..*'

Based on low relative enrichments,, the following compounds were eliminated: 2,4,6-trichloro-
phenol, 2,4-dichlorophenol, 2,4-D, 4,4-DDD, 4,4'-pDE, Aroclor -1242, -1254, -1260, total PCBs,
dieldrin, endosulfan II, endrin,.endrin aldehyde, endrin ketone, heptachlor epoxide 1,2-
dichloroethene, benzene, methylene chloride, toluene, trichloroethene, 2-methylnaphthalene,
acenaphthene, carbazole, dibenz(a,h)anthracene, dibenzofuran, and fluorene. '

Compounds which were detected once or twice in the soil samples or whose frequency of
detection was less than or equal to approximately 5% were removed from consideration as soil
CPCs. This application is consistent with similar treatment of low frequency detected compounds
for human health assessment at Superfund sites (U.S. EPA, 1989b). The compounds removed
due to a low frequency of detection included phenol, endosulfan I, methoxychlor, toxaphene,
acenaphthylene, di-n-butylphthalate, diethylphthalate, and hexachlorobutadiene.

Thus the site-specific risk evaluation identified the following site-specific soil COCs: arsenic,
cyanide, lead, manganese, mercury, zinc, naphthalene, 2,4,5,T, 2,4,5-TP, 4'4-DDT, alpha-BHC,
alpha-chlordane, beta-BHC, delta-BHC, 2,3,7,8-TCDD, lindane, gamma-chlordane, heptachlor,
anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, dibenzofuran, fluoranthene, indeno-
(1,2,3,c,d)pyrene, phenanthrene, pyrene, and total PAHs. All site-specific COCs in surface soil
retained for the site-specific risk assessment are identified in Table 5-3.

5.4 Site-specific Risk Evaluation of COCs in the Groundwater

Evaluation of the site-specific risk of COCs detected in groundwater used consideration of site-
specific exposure pathways. One possible approach for evaluation of the candidate COCs would
be the modeling of the groundwater discharge (assuming the maximum concentrations of
compounds in groundwater) into a fraction of the flow volume typically found in the back channel
of the Ohio River. This approach is sufficient to address the potential effects to free-swimming
aquatic organisms; however, it would not identify potential effects to benthic organisms.
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Table5-3
Site-specific Risk Assessment
Surface S o n Screening . . . . ' • V /
Ohio River Site. Neville Island X_-/
Ecological Risk Assessment ' • •

Compound
Arsenic
Cyanide
Load
Manganese
Mercury
Zinc
2.4.8-Trtehtorophenol
2,4-Oichlorophenol
Naphthalene
Phenol:*; -:':://ly :,.yy /2.4-̂^ :V̂g::/:::;, •;•;:, y //;
2,4*n»K'/'.:/:;V/.'-:iy'.:-:.- - :
2.4-0
4.4--000
4.4--DDE
4̂ 4-ODT
Atpha-BHC/:/:'; '• "• '''' ; ;'':
Alpha-chlordane
Arochlof-1242 .
Arochlor>1254
Arochlor-1260
Total PCB*s
Beta-BHC
Oetta-BHC
2,3.7.8-TCOO
Dieldrin
Endosulfan 1
EndosuJfan* ' :
Endosutfan Surfate
Endrin.: . ".
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Undane)
Gamma-chlordane •
Heptachlor • : :- •...:,: y
HeptachlorEporfde , 'y J /: y;
Methoxychlor
Toxaphene .
1 ,2-DIchloroathene (T)
Benzene '..• '":/ -.:'::y,'/\ ':
Methylene Chloride /
Toluene;- /:/ / .-' /"" ; -y
Trichloroethene
2-Methylnaphthalene
Acenaphthene
Acenaphthytene
Anthracene •
Banzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g.h,i)perylene
Benzo(k)fluoranthene
Bb(2-ettiylhexvOphthalate
Carbazole

Comparison
Value
(mg/kg)

10.71
13.09
87.70

1602.64
0.52

188.64
0.4793
0.8154
12.2299

S;: : v0.3774:;
0.1938

:-*':>OM«;
0.6927
0.0122
0.0087

: 0.0403
0.0509

. a0252
0.0548
0.0628
aioss
0.2200
aoesa
0.0188

8.88E-08
0.0189
0.0038
0.0083

: 0.0080
0.0058
0.0027
0.0088
0.1464
U0440
0.0148

j/:yO.0058
6.0483
0.2358
0.0063

' 0.0072
: : OXM70
/: 0.0075

0.0080
1.7053
1.0828

; 0.3532
2̂ 312
3.2557
4.2703
6.7937
2.8697
1401 8'
4.4231
OJ153

Stat Origin
of

Comp. Value
ArittiMean
Arith, Mean
Arith. Mean
ArrrHMean
ArrtttMean
ArttrtMean
AritrtMean
Arlth-Mean
ArittLMean
ArittLMean
ArittLMean :
Arith.Mean .:
Arrth-Mean
Arith.Mean
Arith.Mean
AritKMean ;:
AritKMean
Arrth-Mean
ArtttvMean
ArmvMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean.
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
Arrth.Mean;
ArittiMean
ArittiMean
ArittiMean
ArittLMean
ArittLMean
ArittLMean
ArittLMean
ArittiMean
ArittiMean
ArittiMean
ArittLMean
ArKKMean
ArrtKMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean
ArittiMean

Criteria
Value (1)
(mg/kg)

10

30
800
0.03
54

,

:.. :" '•/,/:/

y •-. •' ••{'.

BKGD
Value (2)
(mg/kg)

8.3
[0.315]

36
1080

10.065]
/83

[0.210]
[0.210]
[0.210]
!IOJ210J
0.0125

:4:-:i;: 0̂ 3125
0.125

[0.00205]
[0.00205]
10.00205)

< 10.00105}
-\ [0.001 05]

[0.0205]
[0.0205]
0.027

';•' 0.027
[0.001051
[0.001 05J

[0.00205]
10.00105]
/I0.002051
[0.00205J

;"[a002051
[0.00205]
.[0.00205]
{0.00105]
0.00038

laooios]
:[0.00105]

[0.0105]
[0.105]
0.004

10.0065]
[0.0065]

;y 0.004
[0.0065]
[0.210]
[0.210]
10.210]

! [0.210]
0.17
0.068
0.13
0.076
[0.210]
[0.210]
[0.210]

Environ.
Effects
Quotient
JunlOess)

1.07

1.33
2.87
17.38

'• 3-°9

/// ..•:;/ -/

..'.•:•"' .• ' •."." ,. • ":"::

1

Ratio.of
Comp. to
BKGD Value
JunttlessL

1.29
41.54
1.88
1.48
8.02
2.01
2.28
3.88
58.24

:/ 2̂ 3
'::'-.-:.':isl30:

11.70
8.54
3.98
2.78

/•:. /19.6S
:// ..'-4K48'
-:.::';/:/:.24.00

2.88
3.03
4.02

'- 8,18
62:48
17.71

''
9.22
3.43

%*: :::,/•: 4.05 :•
t:::'::;:://3.90y
':;;::/"":-273::

1.32
4.29

139.43
122.22
13.90

A :. :/,:S.32,
4.80
2.24
1.58
1.11

/•• :/•:;•"( .0*
?..£.:.••; ,;1 .88

1.23
8.12
3.18
1.68

'*/.' 10.62.
30.92
64.70
43.29
37.78
11.44
21 08
4.38

Further
Evaluation?
(Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
No (4)
No (4)
Yes
No (3)

// ; Yes- '"/-/ :-y/.//Yes--':: v::
No (4)
No (4)
No (4)

: Yes:/'//':
/' ;/Yest: //y/
'-"•:'Yes/- "•;•"•"':

No (4)
No (4)
No (4)
No (4)
Yes .'• :
Yes
Yes
No (4)
No (3);• -./NO/- /{»j

;-'/..' :NO/ ,y/;,(4)
;/•-:,: -N9//::v-(4).

No (4)
No (4)
Yes
Yes
Yes ' ' :
No V{4)
•No (3)
NO (3)
No (4)
No (4)
No . (4)
No (4)
No (4)
No (4)
No (4)
NO p)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No (4)

\J
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Table 5-3
Site-specific Risk Assessment
Surface Soil Screening
Ohio River Site. Neville Island
Ecological Risk Assessment

Compound
Chrysene ;
Di-n-butylphthalate
Dibenz(a.h)anthr«cene
Diethylphthalete . :
Dibenzofuran
Fluorenthene
Fluorene
Hexachlorobutadiene
lndeno(1 .2,3-cd)pyrene
Phenanthrene;::''. ../.-:.: ';'' '•: : - -'• . !;;
Pyrene "-' ;.';-;'.', •:.'.:" :" •• ;:-x;
Total:PAi«y-;.:':'/:;'::v;:'/://'":':;

CoiDp&nson
Value
(mg/kg)
4.47S8
0.1800
1.0036
0.5564
1.4324
10.1877
1.1299
1.3185
3.1321

•;/ 7;Si«4
';V .-7JB443':
7Z2744

Stat. Origin
•• •' of •
Cemp. Value
ArittiMean
AritKMean
Artth.Msan
ArtUxMean
Artth.Mean
ArittiMean
ArrtruMean
Arith.Mean.
Arith.Mean
Artth.Mean
Arith-Mean
Arlth.Mean

Criteria
Value (1)
(mg/kg)

BKGD
Value (2)
(mg/kg)

0.075
0.063

. [0.210]
[0.210]
[0.210]

OJL
[0.210]
[0.210]
0.06

;!/;:'::;.r:.-:o.o8;
"̂ •AtMT:

"'•' '*;;1;,047-;

Environ.
Effects
Quotient
(unWess)

: ", ' '/:

Ratio of
Comp. to
BKGD Value
(unttless)

59.73
2.86
4.78

:;•.. -2.«6
.V.;" '/«.a2:
•/; "80.94

S.38
6.28,
52.20

1//-::*3J88'::;
! •:;:::: : ,44 J37
:'"": ;€9̂ 3::-

Further
Evaluation?1
(Yes/No)
Yes
No (3)
No (4)

":'.' No (3)
No (4)
Yes

.No (4)
No (3)
Yes

-•̂ *t»̂  ':•:"/
:':/::Ves';: -".::. -:•'?•
i''/J Yee:/. / v:":

NOTES: . .
(1) Soil criteria suggested by U.S. EPA Region 3 staff.
(2) Values in brackets represent 1/2 the standard quantitation Hmtt where no detects were reported.
(3) Eliminated from screening process based on frequency of detection (approx. <5%).
(4) Eliminated from final (1st of CPCs based on BKGD ratio <1 0.0.

SOIL3-WQ1 Version 1.2
18-Jut-64
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Alternatively, the concentrations of the candidate COCs detected in wells located within the back " « j
channel of the Ohio River can be used to estimate the maximum concentrations to which benthic ^—'
organisms might be potentially be exposed. This method of evaluating the groundwater has been
indicated to be more acceptable to U.S. EPA Region 3. The latter method is discussed further
in the following section.

5.4.1 Evaluation of Relevant Monitoring Wells

Site-specific evaluation of potential ecological risk due to groundwater exposure used the
concentrations found within wells located in the back channel to characterize potential risks that
aquatic biota might incur from groundwater discharge. Wells NERT-5 (M,D), NERT-6 (M,D), and
NERT-7 (D) are located in the back channel of the Ohio River (Figure 2-5). Data from these wells
are presented in Appendix Table A-5 and are used in this comparison. Compounds not detected
in any sample from any of the wells are excluded from this assessment. The 95% UCL or the
maximum observed compound concentration,'whichever was lower, was compared with the
chronic AWQC. Compounds present at concentrations that do not exceed the chronic AWQC
were eliminated from further evaluation. Compounds eliminated from further evaluation include
chromium and copper:

* • ' . ' . " - • '

5.4.2 Groundwater Site-Specific COC Selection
; : '- " ' •' " ' • - ' " : ' -.: : '- . -'- ' .. - '":

As the final step in the site-specific COC selection process, a compound-specific evaluation of
each of the remaining candidate COCs was performed. Groundwater quality from back channel.
wells is discussed below. The selection process results are shown in Table 5-4.

Acetone was detected at low levels in two samples and 2-butanone was detected in one sample
from the wells located in the back channel of the Ohio River. During the data validation process,
it was revealed that the continuing calibration for acetone and 2-butanone was outside acceptable
QA/QC limits (greater than 50% difference from the initial calibration). Acetone and 2-butanone
(two common laboratory contaminants) were therefore eliminated from further consideration in the
risk assessment.

Chloroethane was detected in one sample from a back channel well. Because this compound
was detected only once-at a very low concentration, it was not considered to be a significant site-
related compound and was eliminated from further consideration in the risk assessment.

2,4-Dimethylphenol was also.detected in one of the groundwater samples. The maximum
concentration (15 jig/L) was much lower than the acute LOEL (2120 ug/L); therefore, 2,4-
dimethylphenol was excluded from this assessment.
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Table 5-4
Site-specific Risk Assessment
Groundwater Screening
Ohio River Site, Neville Island
Ecological Risk Assessment

Compound
Cadmium (2)
Total Chromium (as VI)
Copper (2)
Cyanide
Lead (2)
Manganese
Mercury ,
Silver (2)
Zinc (2)
2.4,6-Trlchlorophenol<1)
4̂-Dtehlorophenol (1)
2.4-Dimethytphenol
2-Methylphend
2-NHrophenol (1)
4-Methytphenol
Bis(2«thylhexy1)phthalate {1)
Dî vbutylphthalata y~
Dl̂ wxtylphthalata
Naphthalene (1)
Phenol (1)
2.4.5-T
2i4.6VTP.: /.... - • • : ::
2̂ 4-D- ' :/•• '', - '"•
4.4M3DEO)
Alpha-BHC (1)
Dieldrin
Endosulfan II
Endrin Aldehyde (3)
1,1,1 -Trichloroethane
1.12'Trlchloroethane(1)
12-Dichloroethene (T) (1)
2-Butanone
Acetone
Benzene (1)
Bromoforrn y
Carbon Disulfide
Chlorobenzene (3)
Chloroethane ,
Methylene Chloride
Toluene (1)

Compflnson
Value
(ug/U

NO
6.1
4.0
242
NO

19885
NO
7.41
129.0
NO
ND
fl.5
3.0
ND
7.6

-:.. ND
•"• '- .-NO:

ND
• ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
7.5
14.5
17.9
ND

• ND
ND
16.0
ND
ND

Stat Origin
of

Comp. Value

Upper 95% '
Upper 95%
Upper 95%

• I

Artth. Mean

Upper 95%
Upper 95%

Upper 85% .
Maximum

Upper 95%
.'-.''." ' ••' •:•''••//•

Upper 95%
Upper 95%
Upper 95%

Upper 95%

Chronic
Freshwater
AWQC .
<ug/U

1.1
11
12
5.2
3.2

" '
0.012
0.12
110
970
365.

150

:,:?••/'.'•:• 360;

'• 620'
2560

0.0019
0.056
0.0023

50

Mean
BKQD

Value (3)
<ug/L)
[1.5] (a)
165.5
169

12.5] (a)
56.8
8350

: G-65

519
[5.CJ
y[5.0J
[5.01
[5.0]
[5.0]
P.O]r is.oi

;/V://67'
;::?::;:./y/[5J3].

[5.01
[5.0]
[0.05]

>/--:̂ ::p.osi'
[0.051(8)

[0.05J
[0.025]
p.05]
[0.05]
[0.05JV

[5.0] (a)
[5.0] (a)
[5.0] (a)
{5.0] (a)

. [5.0] (a)
P-OJW
{5.0] (a)
[5.0] (a)
[5.0] (a)
[5.0] (a)
[5.0] (a)
[5.0] (a)

Environ.
Effects
Quotient
(unWess)

0.550
0.330
4.652

61.750
1.172

y:,y/// /, -;••:•:

/y :.:... •' •:'/ :::•.::•

/

Ratio of
Comp. to
BKGD Value
tunrrJess)

. 0.04
0.02
9.68

025

:i:- :.>1i70
0.60

1.53

;...>!: :; | '•''.. ' '

:-:-x,;.'.;.- . ..;"'.
i

. • " > ' .

1.50
2.90
3J58

320

Further
Evaluated?
Yes/No

No-
No .
No
No
No
No
No
No
No
No
No
No :
No
No
No

"":::'-*No: -•;•:•
-' ..;.:•::!*>.. ' •:,••;•
: :Wo ! :::-.

No
No
No
No
No :
No
No
No
No
No

.:."iNo'.-- ,"
:::/:N6: ..it

No
No
No •
No

' •• ::No- -•/::
' No
No
No
No
No

NOTES: . , ' • / , ' . . .'. , -
(1) Insufficient data to develop criteria. Value presented Is the LOAEL
(2) Criteria are hardness dependent Value presented is for a minimum measured hardness of 65 mg/L
(3) Values In brackets represent one-half the SQL where no detects were reported. -,
R:\nsk\share\ors-rpnsheet3\tab5-4
18-Jul-94
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2-Methylphenol was not observed above the method detection limit in any of the groundwater
samples from back channel wells. An estimated value of 3.0 ng/L was reported for one of the
wells. No toxicity data were found for 2-methylphenol; however, the estimated value was much
lower than the acute LOEL (2120 jig/L) reported for 2,4-dimethylphendl, and 2-methylphenol was
excluded from this assessment based on its presumed similar toxicity.

4-Methylphenol was not observed above the method detection limit in any of the groundwater
samples from these wells. An estimated value of 10 ug/L was reported for one of the wells under
the back channel of the Ohio River. No toxicity data were found for 4*methylphenol, but the
estimated value was much lower than the acute LOEL (2120 ug/L) reported for 2,4-dimethyl-
phenol, and 4-methylphenol was excluded from this assessment based on its presumed similar
toxicity.

Manganese was detected in the back channel wells at concentrations above background. No
AWQC value is available for manganese. Toxicity information from the AQUIRE database
indicates LC 50s for fish, ranging from 2,000,000 u,g/l to 75,000 ug/l (Schweiger, 1957). A NOEL
value of 15,000 fig/l has been established for a crustacean (Schweiger, 1957). The average
manganese concentrations was 19,885 jig/l. Manganese in the groundwater is likely to be less
soluble under oxidizing conditions (i.e., in surface water), and dilution will occur as the /•'
groundwater is discharged into the river. Based on these considerations, manganese was
eliminated from further consideration.

Cyanide was detected in the deep sample from one of the wells located in the back channel (i.e.,
NERT-5 screened approximately 23 feet below the river bed) but not in the other five wells. The
mean concentration of cyanide was 13.4 ]ig/L U.S. EPA (1985a) concluded from the data
presented in the AWQC document that invertebrate species were less sensitive to cyanide than
vertebrate .species. Chronic life cycle toxicity tests were reported (U.S. EPA, 1985a) for isopods
(34.06 fig/L) and amphipods (18.33 ug/L). Only one out of nine data points (from a deep well)
exceeded these values. The concentration of cyanide from the mid-depth screen of that well was
below the lower toxicity value. Six out of nine data points were below the lower life cycle toxicity
test results. It is thus unlikely that adverse effects will be observed in benthic organisms at these
concentrations. Moreover, the depth of elevated cyanide levels (i.e., 23 ft.) is many feet below
the expected zone of typical benthic organisms. Cyanide was, therefore, eliminated from further
consideration in the risk assessment. , ' ' '

Silver was detected in one groundwater sample. The maximum concentration of silver (14.8 jig/L)
was greater than the acute and chronic AWQCs for silver. The maximum concentration of silver
was observed at the deep-depth screen from one well (NERT-6). In another round of sampling
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from the same well and the same depth, silver was not detected at the method detection limit of
4 ugA. Groundwater samples taken from shallower depths in the same well were also below the
detection limit for silver. Silver was not detected in any of the other samples taken from these
wells; therefore, silver was excluded from this assessment.

t ' •
• - . • ' ! • . -

Zinc was detected in three of the groundwater samples from back channel wells. Even though
the environmental effects quotient was slightly greater than 1 (i.e., 1.17), zinc was eliminated from
further consideration in this risk assessment because mean background concentrations were
much greater than the 95% UCL back channel well concentrations (519 ug/L in background well
versus 129 ug/L in back channel wells).

Benzene was detected in one groundwater sample. The maximum concentration of benzene (44
u.g/L) was much lower than the acute LOEL (5300 iig/L), and benzene was excluded from this
assessment.

' . • . ' ' ' '
Based on the conservative evaluation presented above, none of the compounds evaluated above
were included as site-specific COCs for groundwater in the ecological risk assessment.

5.5 Evaluation of Exposure Pathways

The site-specific level risk evaluation provides a list of COCs for surface water (both main and
back channels), for sediments (both main and back channel), and soil (Table 5-5). The general
relevant exposure pathways are described in Section 2.2. Exposure pathways which were
relevant to specific representative species are fully described in App'endix F.

5.6 Characterization of Potential Environmental Risks .
• • • • > . . . • * ' •. ' - '
This section discusses the potential for adverse ecological effects for those compounds that were
selected as site-specific COCs from the site-specific risk assessment. The site-specific COCs
evaluated in the surface waters and sediments of the Ohio River are discussed in Section 5.6.1
and the site-specific COCs to which terrestrial receptors might be exposed are discussed in
Section 5.6.2.

5.6.1 .Aquatic Risk Analysis

The potential for ecological risks to occur in the surface water and sediments of the Ohio River
was assessed for site-specific COCs. The surface water and sediment compounds were selected
using compound concentrations, relevant criteria or guidelines, and toxicity benchmarks as
described in Sections 3.0 and 4.0. Using this approach, all of the CPCs were analyzed for the
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TABLES-5

Site-Specific COCs for ORS Identified By Medium

Suffacl Grbuhd-
ater*

METALS Arsenic
Copper
Cyanide '
Lead
Manganese
Mercury

Nickel

Zinc
HERBICIDES 2,4,5-T

2,4,5-TP

pEsnciDES/PCBs 4,4'-DDT

Alpha-BHC
Total PCBs

Beta BHC
Delta BHC

Gamma-BHC (Undone)
Alpha Chlordane
Gamma-Chlordane
Heptachlor

547466TB.OFM. 4920O03-908 - 5-14.
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TABLE 5-5

Site-Specific COCs for ORS Identified By Medium

• '̂ •.̂ Î̂ Oii.Sŵ MK

•- ::;lllll!Slliillil

SVOCs

• • ' • " .

~SVOCsCont.

•

y

DIOXIN

•liiSlllil

II |;if| 3 W:̂ ?lililXi!ifii
If |:f I i |:i:|||::||̂:||:|||||:::| ||

Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Ruoranthene .

Benzo(k)Ruoranthene

Benzo(g,h,l)Perylene

Bis(2-Ethylhexyl)Prtthalate
Chrysene
Dibenzofuran
Fluoranthene
lndeno(1 ,2,3-od)Pyrene
Naphthalene

Phenanthrene
Pyrene
Total PAH
2,3,7,8-TCDD

'*•> "'•:•''";•"'• v :•:":• .';•:" ::::.-';:r :x
.X; ' v . v.:-:-;-;-:-:':-:- :';- :":•:':•':•: •:•':-
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•
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vX-.-: ::.::' :.-::.:x:>..:::-: :-x::. : ::''.
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water2
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screening level risk evaluation, and only those compounds which exceeded the first screening . )
criteria were further evaluated in the secondary level risk.evaluation. The results of the site- N-•
specific assessment approach to the aquatic risk analysis are described below.

5.6.1.1 Surface Water

The potential for ecological risks to occur in the surface water of the back channel of the Ohio
River was assessed using the following approach. The toxicity quotient method (U.S. EPA, 1988)
was used in the surface water level analyses to identify the potential for ecological risks in the
surface water environment. A toxicity quotient is calculated by dividing an estimated environmen-
tal concentration of a compound by a compound-specific benchmark concentration. The
estimated environmental concentration was the measured surface water concentration. The
toxicity concentration may be a criteria value or a species-specific value determined from the
literature. The equation used to derive the toxicity quotient is shown below.

Toxicity quotient (unitiess) = estimated environmental concentration (ug/l) + toxicity benchmark
concentration (ug/l) .

The toxicity concentrations used in the site-specific aquatic risk analysis were AWQCs or surface
water toxicity benchmarks for freshwater chronic exposure. It was conservatively assumed that
aquatic species inhabiting the back channel of the Ohio River will be chronically exposed to the
mean compound concentrations in the surface water.

The toxicity quotient was interpreted as the likelihood that an environmental concentration of a
compound may cause adverse ecological effects. The calculated toxicity quotients were
evaluated according to U.S. EPA guidance (U.S. EPA, 1988) which states that an environmental
compound concentration generating a toxicity quotient of less than 0.1 is considered to be of "no
concern," a toxicity quotient calculated between 0.1 and 10 is interpreted as of "possible concern,"
and a concentration producing a toxicity quotient greater than 10 is expressed as of "probable
concern." Further, U.S. EPA Region 3 guidance indicates quotients greater than 1.0 indicate
potential risk, quotients higher than 10 are considered of moderately high risk, and those above
100 are considered of extreme risk.

Section 3.1 provides a conservative screening level risk evaluation of CPCs in surface waters.
Most of the compounds were either below AWQCs or not different from background values and
were excluded from this assessment. Copper and mercury were retained and further evaluated
in an additional analysis. Mercury was only detected in two of the main channel surface water
samples and none of the back channel samples.
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The results of the screening level risk evaluation indicated a high toxicity quotient for mercury and
copper. This conservative screening applied the chronic AWQC, derived to be protective of many
sensitive species, including many coldwater species such as trout or salmon.

\ " . : • ' - • ' ' ' . • " "

The Ohio River is a warmwater resource. Therefore, as a secondary analysis, coldwater species
were excluded from the data used to derive the chronic toxicity benchmark. This application is
part of the approach used in producing a site-specific water quality criteria. The surface water
chronic toxicity benchmark represents the lowest reported chronic toxicity value of the available
toxicity data for the lifestages of species that are known to or are likely to inhabit the surface
water environment of the Ohio River near the ORS. Application of the surface water chronic
toxicity benchmarks provides a comparison which is more representative of the biota in the Ohio
River than is the AWQC which is designed to protect a large set of geographically-diverse
species, some of which may not occur in the Ohio River.

The results of this analysis for copper and mercury are presented in Table 5-6. The upper 95%
UCL of the compound concentrations measured in the surface water were compared with the
surface water chronic toxicity benchmarks derived from the literature. The 95% UCL of mercury
data was calculated from all of the data for mercury. Eleven measurements were made for
mercury. Nine of these eleven data points were non-detects at a sample detection limit of
0.2ng/l. . -

As shown in Table 5-6, both the fish receptor and the sediment invertebrate toxicity quotients for
copper exceed 0.1, Both of the calculated ratios are at the low to moderate end of the range
classified by U.S. EPA as of "possible concern" (U.S. EPA, 1988). Both of the toxicity quotients
calculated for mercury were near or below 0.1. These ratios are classified by U.S. EPA as being
of "no concern" (U.S. EPA, 1988). This analysis shows no potential for adverse effects to aquatic
receptors from mercury and very low potential for adverse effects to aquatic receptors from
copper.

5.6.1.2 Sediments

The potential for ecological risks to occur in the sediments of the main and back channels of the
Ohio River due to compounds potentially originating from the ORS was also assessed. Guidance
sediment values developed for the NOAA National Status and Trends Program (Long and
Morgan, 1990; Long and MacDonald, 1992) were used to evaluate the potential for ecological
risks to occur in the sediment habitat of the Ohio River. A screening level risk evaluation was
conducted using the ER-L values presented in NOAA Technical Memorandum NOS OMA 52
(Long and Morgan, 1990) and in Long and MacDonald (1992).
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Based on the screening level risk evaluation, many CPCs were either above the ER-L values or
greater than background concentrations (Table 3-3). The identified candidate CPCs were further
evaluated in the secondary level risk evaluation.

The arithmetic means of the measured sediment concentrations were compared against the
available NOAA ER-Ms (Tables 4-3 and 4-4) for compounds that exceeded the screening criteria
described in Section 3.2. The results of the comparisons led to the selection of secondary level
COCs for the main and back channel sediments. In addition, site-specific sediment benchmarks
were derived and compared to mean concentrations (Tables 5-1 and 5-2).

Table 5-7 shows the site-specific sediment COCs for the main channel. The table compares the
sediment mean concentration to ER-L/ER-M values for the metals, or to site-specific sediment
criteria/benchmarks for other site-specific COCs. The following site-specific COCs were identified
as of possible concern: copper, lead, mercury, nickel, zinc, total PCBs, and total PAHs. Of these,
copper, lead, mercury, total PCBs and total PAHs exceed their ER-L values but not their ER-M
values. According to the NOAA guidance for the interpretation of the ER-L/ER-M comparison,
because some of the ER-L values were exceeded; however, none of the ER-M values were
exceeded, it is concluded that the potential for adverse biological effects from these compounds
in the Ohio River is low. . ,

Both nickel and zinc exceed the respective ER-M values and thus show greater potential for
possible adverse ecological effect. As noted earlier, the zinc value is affected by the unusually
high zinc content in one sample (NSD-2). Nickel is more evenly distributed in the sediment.

•s

Table 5-8 shows the list of site-specific sediment COCs for the back channel. The following site-
specific COCs were identified as of possible concern: copper, lead, mercury, and zinc. These
compounds exceeded their ER-L values but not their ER-M values which indicates that the
potential for adverse ecological effects from these compounds is low.

Sediment compounds in the back channel exceeding the ER-M values are nickel, ben-
zb(a)anthracene, naphthalene, phenanthrene and total PAHs. It should be noted that the site-
specific sediment quality criteria are greater than the ER-M. For example, phenanthrene has a
sediment quality criterion of 4500 ug/kg, while the corresponding ER-M is 1500 ug/kg. Inspection
of the toxicity quotient derived for the ER-Ls and site-specific sediment criteria or benchmark
values indicate that most of the toxicity quotients are near the mid-range of .quotients associated
with "possible concern" status. Only total PAH is indicated as being of probable concern.
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TABLE 5-7
SEDIMENT EVALUATION, MAIN CHANNEL
OHIO RIVER SITE, NEVILLE TOWNSHIP
ECOLOGICAL RISK ASSESSMENT

COMPOUND

COPPER
LEAD
MERCURY
NICKEL
ZINC
TOTAL PCBs
TOTALPAHs

Sediment Mean
Cone, (ug/kg)

1.02E+05
1.67E+05
4.40E+02
6.14E+04
1.45E+05
1.66E+02
1.76E+Q4

Sediment
Benchmark (1)
Mug/kg)

3.40E+04
4.67E+04 -
1.50E+02
2.09E+04
1.50E+05
1.48E+02 (2)
Z48E+03 (2)

/-:y/:/: "//'•;:•;•/;;

toxicity :
:..: ~ .. . :.:••: ' *' • '.-y

Quotient

.3.00E+00
3.58E+00
2.93E+00

9.67E+00
1.12E+00
7.10E+00

?<ug/kg)

Z70E+05
Z23E+05
7.10E-I-02
5.16E+04
4.10E+05
1.80E+02
4.48E+04

/Toxlcfty
Quotient

a78E-01
7.49E-01
6.20E-01
1.19E+00
3.54E+00
9.22E-01
3.93E-01

Notes:- . •' . - ' - : . / • . : . ' . '. •- ....<-y; -••'. •:".:-::: i;.'-.: y. ,.;.'V: ' • ./y/:::'y/ /.,/'.;,
(1) ER-L and ER-M values are taken from Long and Morgan, 1990; Long and MacDonald, 1992.
.(2)- Derived site-specific criteria or benchmark. •' : ••:'...;. ::// /: : 'ŷ '-̂ tf&SẐ .̂ '.;-A£i. :'••• ' :/•::• /ilM
:: y::̂.;;:|;:|*

\J
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TABLES-8
SEDIMENT EVALUATION, BACK CHANNEL
OHIO RIVER SITE, NEVILLE TOWNSHIP
ECOLOGICAL RISK ASSESSMENT

' . ' • ' • . . ' - . . - • • / • : • • • • • . ' . ' .ER-L o r
; - Sediment

Sediment Mean Benchmark (1)
COMPOUND Cone; (ug/kg)

COPPER
CYANIDE(3)
LEAD
MERCURY
NICKEL
ZINC
BENZO(A)ANTHRACENE
DIBENZOFURAN(3)
NAPHTHALENE
PHENANTHRENE
TOTAL PAHs

(1) ER-L and ER-M values are take
(2) Derived site-specific Bediment

1.02E+05
4.76E+03
9.55E+04
2.10E+02
7.33E+04
3.60E+05
5.03E+03
2.20E+03
2.12E+03
5.45E+03
4.69E+04

jn from Long and
criteria or benchr

(ug/kg)

3.40E+04
NA

4.67E+04
1.50E+02
2.09E+04
1.50E+05
3.45E+03 (2)
NA

1.89E+03 (2)
4.SOE+03 (?)
3.10E+03 (2)

i

TbxSdty ER-M(1)
Quotient (ug/kg)

3.00E+00
-

2.04E+00
1.40E+00
3.51 E+00
Z40E+00
1.46E+00

- . ,"
1.12E-T-00
1.21 E+00
1.51E+01

2.70E+05
NA

2.23E+05
7.10E+02
5.16E+04
4.10E+05
1.60E+03
NA

&10E+03
1.50E+03
4.48E+04

Toxicity
Quotient

3.78E-01
-

4.28E-01
2.9̂ -01
1.42E+00
8.78E-01
3.14E+00

- ' _
1.01 E+00
3.63E+00
1.05E+00

firtoj$' ail, -19&; long :|r̂ âcppnaii, tyj&̂ Ẑ̂  / :- .j': ? ;.••; : .'•
•̂;W -̂̂ :. •' '•'.'.''. ::-.'-:- '-•'•'' •̂ •.•••:\:::'-'̂ :"£-:̂ ^

(3) Appropriate eediment benchmark values could not be derived: .::/:::: : '••/••. / 5 y
• • ... :::y:y:x/ :' ••*•:.:.:' : :X.: ,: : , v.: . .•: : :-: . • .:•/'•- -..- I::'.': '..•• :•.••': •':•.•<•:••'.'•. '•':' •̂ -.-.•:: :•-. -..':' -•-. -: ' - : . '• . ' :'. . V'!'- :•;•:•,.:•:>:"• '-...' : - ' :• .- ....'•• •-:.- : . : • • • • : • - -•̂•••;'.;:;y:l'̂y;jv.::|: :.:.'::;y: ::f--t-A,-:'.̂ .̂ :-" ';•.'.

::,..:.--•••.;.. :,:::-x :-.... :̂ -;-:;-;. -:-- ..:'_:_ '/ :•:.!.:.•:'• vx/.'//:'/•• •:'.' :••//'. :
5-8/vere.1 18-Ju!-94
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5.6.2 Riparian and Terrestrial Risk Analysis

In addition to the qualitative secondary assessment, a semi-quantitative assessment was
considered appropriate to further evaluate potential adverse ecological effects to species present
in the riparian and terrestrial habitats on the ORS. A semi-quantitative approach can be useful
in estimating the magnitude of potential risk to individual species determined to be representative
of conditions at the ORS.

The criteria for selecting candidate species are representative of important taxonomic groups.
within the aquatic and terrestrial habitats of interest at the ORS and include:

• • • • . trppicallevel and biological function; ,
• likely of documented presence at the ORS;
• likelihood of potential exposure;
• availability of appropriate toxicity data; and ,
• biological and cultural significance.

Representative species are those which best represent a major taxonomic group within the vicinity
of the ORS or, because of their functional biology, have relatively high potential for exposure to
the compounds assessed. Based on these guidelines, a small rodent (an eastern mole), and a
large mammal (a raccoon) can be selected as representative of major taxonomic/functional
groups potentially exposed to CPGs for a terrestrial semi-quantitative risk assessment. Although
a semi-quantitative risk assessment is not presented in the text (at the request of the U.S. EPA),
the results of the semi-quantitative risk assessment is presented in Appendix F.

The semi-quantitative risk assessment was performed for two mammalian species representative
of those typical of the terrestrial and riparian ecosystems present at the ORS (i.e., the eastern
mole and the raccoon). A description of the semi-quantitative risk assessment was necessary
for an adequate evaluation of potential risks to animals in these ecosystems and to provide the
following:

• a means of assessment of risks to terrestrial biota due to soil compounds, in* an absence
of available soil criteria;

• a means of assessment of risk to terrestrial biota due to potential exposure through the
water and sediment pathways; and

• to provide a relative context for assessment of potential ecological risks in both aquatic
and terrestrial areas of concern. .
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The descriptions, assumptions, and findings of the semi-quantitative risk,assessments are
presented in Appendix F. '

. / i ' . • . . • •
5.7 Uncertainty Analysis

A number of assumptions that can lead to uncertainty are made in the assessment of the
potential for adverse ecological impacts. Some of the limitations and uncertainties have already
been identified for the secondary level evaluation (Section 4.7). Some of the sources of
uncertainty in the ecological risk assessment are common to both the aquatic and terrestrial
assessments, while some are specific to either the aquatic or terrestrial assessments. The
assumptions made in the ecological risk assessment were chosen to be conservative and
protective. The overall effects of combining several of these conservative assumptions is to
greatly overestimate the potential for adverse ecological effects. A qualitative discussion of the
major sources of uncertainty associated with the site-specific ecological risk assessment is
presented below. ' . >

\ • . • ' " f • ' •
The aquatic risk assessment used toxicity values based on chronic effects to analyze the potential
for ecological risk. Chronic toxicity values were used as benchmarks because it was assumed
that surface water and sediment-dwelling species would experience continuous, chronic exposure.
Exposure in the aquatic environment is likely to be continuous for benthic invertebrate species
in the river sediments of the back channel directly adjacent to the ORS. However, fish species
are generally transitory and are more likely to move up and down the river. Thus, the assumption
of chronic exposure may be realistic for the sediment species; however, it is relatively
conservative for the surface water species.

The assumption that site-specific COC concentrations detected in the Ohio River surface water
and sediment are strictly attributable to the ORS overestimates the potential risk of the ORS to
ecological receptors. Areas along the Ohio River upstream and downstream of the ORS have
been developed for industrial use (e.g., steel, petrochemical, and coal coking production) for over
100 years. Further, the Ohio River has received and continues to receive wastewater discharges
from industrial, commercial, municipal and mining effluents. In addition, there have been
occasional catastrophic releases of compounds which are similar to site-specific COCs identified
on the ORS (e.g., the No. 2 fuel oil release to the Monongahela River and subsequently Ohio
River in the mid-1980s). Thus, the origin of the site-specific COCs in the water and sediments
cannot be established with any confidence. The general historical impact of the Ohio River is
further supported by the issuance of a fish consumption advisory by the PADER for channel
catfish and carp due to PCBs and chlordane present in the lower Allegheny, lower Monongahela
and Ohio Rivers upstream of the ORS. .
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A source of uncertainty in the application of the toxicity quotient method is the source of the
toxicity data used in deriving the benchmark concentrations. The lowest data points among the
available toxicity data were conservatively selected as the benchmark concentrations. The lowest
data point observed in the laboratory, however, may not be representative of the actual toxicity
that might occur in the environment. In establishing water quality criteria, for example, the U.S.
EPA follows extensive guidelines in which toxicity data are screened so that questionable values
are rejected, and geometric means are calculated to represent species mean acute and chronic
values. Using the lowest reported toxicity data point as a benchmark concentration, as was'done
in this assessment, is a very conservative approach, especially when there is a wide range in
reported toxicity values for the relevant species. Differential species sensitivity to the compounds
may result in these benchmarks being underestimates or, more likely, overestimates of potential
acute and chronic toxicity for many aquatic organisms.

Another source of uncertainty exists in the prediction of the bioavailability of compounds from
measured concentrations in the different media. For example, if the compound is bound to
sediment or soil, it may not be bioavailable to the receptor; and the total concentration measured
in the sediment or soil may be an overestimate of the amount of compound to which the receptor
is actually exposed. Certain physical and chemical characteristics of the aquatic ecosystem will
affect the bioavailability and the toxicity of compounds. Some of these factors will vary depending
on the season of the year. Temperature, pH, sorption, dissolved oxygen, organic carbon content,
and hardness are some of the parameters that will affect the toxicity and bioavailability of a
compound. By choosing the lowest toxicity benchmark, it is likely that potential risks will be
significantly overestimated.

Chemical interaction is another area of uncertainty. Evidence exists that when organisms are
exposed to combinations of two or three compounds, the effects are not always additive.
Depending upon the duration of exposure, type of response, and the specific combination of
compounds, the toxicity observed may be synergistic (i.e., greater than would have been
expected if the effect of the individual compounds were simply additive) or the observed toxicity
may be less than expected or antagonistic (Suter, 1993). Direct testing of mixtures of compounds
or complex modeling must be conducted to predict whether effects will be additive, antagonistic,
or synergistic. Available evidence indicates that in complex mixtures of compounds in riverine
environments, the effects of individual compounds are less than additive (Di Toro et al., 1991).
Thus, the effect of the whole mixture may be less, perhaps substantially less, than the effect
predicted by evaluating each compound individually. By applying conservative assumptions in
this ecological risk assessment, the results are conservative, and are expected to be protective
even in the event of synergistic effects.
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< Extrapolation of the potential for community, population, or ecosystem effects from the
\>—s examination of one or more representative species is a major source of uncertainty for both the

aquatic and terrestrial analyses. The underlying assumption is that potential effects on one
representative species are consistent with the effects on similar species and representative of the
potential for effects on the particular ecosystem being investigated. For example, for the aquatic
risk assessment, the lowest toxicity values for indigenous species that were found in the literature
were chosen to represent the potential for compound effects on the aquatic ecosystem. The
selection of representative species as indicators of the ecosystem is one source of uncertainty
in the risk assessment. . > ' .

It is difficult to predict how an adverse effect on an individual organism might affect the ecosystem
as a whole. If effects were found to occur on an individual, it does not necessarily mean that the
population, community, or ecosystem will be similarly affected. Even if one subset of the
ecosystem is impacted at the Ohio River Site, it may not be a perceptible impact to the overall
ecosystem (e.g., loss of selected benthos along the back channel river bank may not affect entire
benthos or ecosystem functions dependent oh benthos). Data reported in U.S. EPA (1989d)
indicate that, for aquatic ecosystems, use of acute toxicity information for a representative species
may adequately define the compound concentrations that might be expected to cause adverse
effects at the ecosystem level. If this is the case, the analysis of surface water risks based on
chronic toxicity data for the aquatic indicator species is likely to be overly conservative for use in

V; , evaluating the potential effects to tiie aquatic ecosystem.

5.8 Summary -
i . . . . . . ; . ; , •

This section will present the conclusions of the ecological assessment of the ORS for aquatic
receptors (5.8.1) and for terrestrial receptors (5.8.2).

5.8.1 Aquatic Summary

The aforementioned analyses evaluated the potential impacts of concentrations of site-specific
COCs to different media and representative receptors. With respect to the surface water in the

• , main channel of the Ohio River, compounds evaluated for potential impacts were'copper and
mercury. Concentrations of copper in surface water were above the benchmark concentration
for fish and invertebrates. Concentrations of mercury were below the benchmark values for both
aquatic receptors.

No site-specific COCs were identified in the back channel surface water.
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For the main channel sediments, copper, lead, mercury, total PCBs and total PAHs are of
possible concern; however, their levels are indicative of a low potential for adverse ecological
effects (Table 5-7). Nickel and zinc are of greater concern and are at levels approaching
probable concern for potential adverse effects to the aquatic benthic environment.

For the back channel sediments, copper, lead, mercury and zinc have been identified as of
possible concern. Nickel, benzo(a)anthracene, naphthalene, and phenanthrene exceed the
ER-Ms and are of greater concern. Total PAHs in the back channel sediments were identified
at levels indicative of probable adverse ecological risks. Dibenzofuran and cyanide were not
evaluated due to a lack of appropriate sediment criteria.

It should be noted that because of the highly disturbed and industrialized nature of the Ohio River,
these potential effects may be caused by a number of sources other than the ORS. For example,
concentrations of copper in sediments may In fact result from deposition of particulates from
sources upstream of the ORS or PAH concentrations in the sediment may have resulted from
historical upstream discharges.

5.8.2 Terrestrial Summary

It should be noted that the site was used for commercial/industrial purposes for over 40 years and
that the existing terrestrial system has reestablished itself on disturbed land.

The appearance of the existing vegetation is only one indicator of ecological effects. Soil criteria
or ecotoxicological benchmarks provide another measure of potential adverse effects. Due to the
lack of applicable soil criteria (i.e., ecotoxicological benchmarks), potential risks due to site-
specific soil COCs are very difficult to estimate. One alternative method of estimating potential
risks is through a semi-quantitative risk assessment, a method which is also recognized by U.S.
EPA Region 3 guidance. A semi-quantitative risk assessment was conducted to provide a more
quantitative basis for assigning potential ecological risk. The results of this assessment are
presented in Appendix F.
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6.0 COMPARISON BETWEEN SECONDARY LEVEL AND SITE-SPECIFIC RISK
ASSESSMENTS

The secondary level evaluation provides a preliminary qualitative estimate of potential ecological
risks associated with the COCs (Section 4.0). It examines the potential risks associated with the
secondary level COCs which are not screened out by application of generic, site-independent
factors. The site-specific risk assessment provides a more focused and detailed examination of
the risks by incorporating available site information (Section 5.0). It is useful to compare the

. results of the two assessments as a means of evaluating the effect that application of site-specific
information has on refining the estimated level of the potential risks at the ORS. This indicates
how the characteristics and setting of the ORS affect estimates of potential risk to ecological
receptors located on-site and in the vicinity. This also aids in the final interpretation of potential
risk and the conclusions presented in Section 7.0.

The results of the two evaluations and potential risks associated with COCs are compared for
each medium and potential reasons for the differences discussed. The evaluations are presented
in the following sections: for surface water, Section 6.1; for sediments. Section 6.2; for soil,
Section 6.3; and for groundwater, Section 6.4.

•. V • ' • . ' .'•'•/'.'
6.1 Surface Water

The comparison of the results of the two assessments of surface water was conducted by
examining the selection of the COCs following the secondary level and site-specific evaluations
(Section 6.1.1), comparing the results of the secondary level and site-specific risk assessments
(Section 6.1.2), and discussing the differences (Section 6.1,3).

' • i . ' . .

6.1.1 Selection of COCs Following Evaluations
\

There are no differences between the COCs selected in surface water during the secondary level
evaluation (Table 4-1) and site-specific risk evaluation. Mercury and copper were selected as
COCs in the main channel and there were no COCs identified in the back channel (Table 4-2).

Site-specific information (i.e., hardness) had previously been applied during the screening level
risk evaluation (as suggested by U.S. EPA Region 3 staff). Additional-site-specific information
which could be considered if available would be the water-effects ratip, which would adjust the
criteria to reflect the ambient water quality conditions in the Ohio River with respect to the fraction
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of total to dissolved fractions, the influence of dissolved organic compounds as chelating agents,
etc (U.S.EPA, 1994). . .

5.1.2 Comparison of the Results Following Risk Assessments
- - • ' ' \ •

The secondary level risk assessment indicated mercury at levels of probable environmental risk
and copper at levels of possible risk, based on the EEQ. The site-specific risk assessment also
indicates that chronic AWQCs are exceeded, but considered the potential impact to local benthic
communities to be less than predicted by the AWQCs, based on comparison of mercury and
copper levels to ecotoxicological benchmarks considered appropriate for the warmwater fishery
found in the Ohio River at the ORS (Table 5-6).

Based on the site-specific risk assessment, it was concluded that neither copper or mercury would
be likely to pose an adverse environmental risk. Further, the probability that the ORS is
responsible for the elevated levels of these metals in the main and back channels of the Ohio
River is considered extremely low.

8.1.3 Discussion ,

The finding of elevated mercury and copper in the main channel of the Ohio River is not
unexpected, given the high level of industry, commercial, urban, and mining activities in the
watershed and located immediately upstream. The contribution of the ORS to the level of copper
and mercury can not be determined, but appears to negligible for the following reasons. The
transport pathway of copper and mercury from the ORS to the Ohio River would presumably be
via direct runoff, desorption from sediments, or groundwater discharge. Each of these is
addressed below. .

Given the size of the ORS, the quantitative hydrologic contribution of either direct runoff or
groundwater to the flow volume of the Ohio River is minuscule and COC concentrations would
be diluted below detection limits. Further, there is no pattern to the detections or concentrations
in the main channel which is indicative of the ORS as a point source for these metals. Levels
of these metals were below environmental concern in the back channel, which presumably would
receive a larger proportional contribution (due to the lower flow volume of the back channel) than
the main channel.

Mercury and copper are found in the sediments in the main channel and back channel, but the
source of these metals in the sediments could potentially be due to hundreds of discharges and
activities found in the Ohio River watershed. Desorption of these materials into the water column
for copper and mercury will likely be slight. Finally, there was no mercury detected in the back
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channel monitoring wells which indicates the mercury transport tnrough'groundwater discharge
is negligible. Overall, these factors indicate that the ORS does not pose a significant risk to the
surface water quality in the Ohio River.

6.2 Sediments

The differences between the secondary level risk assessment and the site-specific risk
assessment were 'examined separately for the main and back channel sediments. The main
channel sediments are discussed in Section 6.2.1 and the back channel sediments in Section
6.2.2.

\ • ' ' " ' ' " ' • • " . .

6.2.1 Main Channel Sediments -

The comparison of the results of the two assessments of the main channel sediments was
conducted by examining the selection of the COCs following the secondary level and site-specific
evaluations (Section 6.2.1.1), comparing the results of the secondary level and site-specific risk
assessments (Section 6.2.1.2), and discussing the differences (Section 6.2.1.3).

6.2.1.1 Selection of COCs Following Evaluations

There were 36 COCs selected during the screening level evaluation, including 14 for which no
AWQC or ER-M values were available (Table 4-3). Application of site-specific sediment quality
criteria or sediment benchmarks and consideration of relative enrichment reduced this number
to 7 COCs (Table 5-1). A total of 24 COCs were eliminated based on concentrations below the
site-specific sediment criteria and the other 5 were removed due to consideration of relative
enrichment. Clearly, the distinguishing factor between the two lists of COCs was the application
of site-specific sediment criteria or benchmarks.

.. 6.2.1.2 Comparison of Results Following Risk Assessments

The secondary level risk assessment indicated that 8 COCs were of probable concern, 14 were
of possible concern, and 14 were unassessed (i.e., no AWQC or ER-M values were available).
The secondary level COCs of:probable concern included Jiickel, zinc, 2-methylnaphthalene,
acenaphthene, benzo(a)anthracene, dibenz(a,h)anthracene, fluorene, and fluoranthene. The 14
secondary level COCs identified as of possible ecological concern were metals, chlordanes, and.
PAHs (Table 4-3). In contrast, the site-specific risk assessment of the main channel sediment
COCs indicated that nickel and zinc were of probable concern, and copper, lead, mercury, total
PCBs, and total PAHs were of possible concern (Table 5-7).

R:\PUBS\PROJECTS\492000a906.S6 . . 6-3 • - July, 1994



EKSR
The two risk assessments generally agree with the contaminants of greatest concern - namely
nickel, zinc, and total PAHs. The reduction of individual PAH are due to the application of site-
specific criteria or sediment benchmarks, adjusted for the channel-specific organic carbon content.
These results may reflect the inherent differences between the NOAA sediment guidance values

- (i.e., ER-Ls/ER-Ms and sediment quality criteria) and the equilibrium partitioning based site-
specific sediment benchmarks.

6.2.1.3 Discussion .

It has been noted earlier that the ER-L/ER-M guidance values represent simple statistical
parameters associated with data distributions of potential impacted benthic communities,
particularly marine invertebrates. For example, sediment guidance values developed by Long and
MacDonald are based on data derived only from estuarine and marine environments and
freshwater data were excluded (Long and MacDonald, 1992). Since many compounds are more
toxic to marine organisms than freshwater organisms, these values tend to be conservative and
may overestimate potential ecological risk to freshwater benthic communities.

On the other hand, sediment quality criteria (SQC) are developed analogous to the development
of ambient water quality criteria through direct toxicological testing of freshwater aquatic
organisms. It is possible to use the relationship between the ER-L values and the three recently-
issued sediment quality criteria for acenaphthene, fluoranthene, and phenanthrene (U.S. EPA
1993b; 1993e; 1993f) to illustrate the differences between the ER-L and SQC approaches. At 1 %
total organic carbon, a conservative value for the ORS sediments, the freshwater SQC values for
acenaphthene (1,300 ug/kg), fluoranthene (6,200 |ig/kg), and phenanthrene (1,800 ug/kg) are
10.3 times, 81 times, and 7.5 times higher than the corresponding ER-Ls for these compounds.
In fact, all of the freshwater SQC exceed the ER-M values as well. It appears from this
relationship that an exceedance of the ER-L is not necessarily an indication of potential harmful
effects and the slight exceedances are unlikely to result in harmful effects on aquatic organisms.

The origin of the PAHs in the sediments of the main channel was not determined. Most of the
reported PAHs were detected at levels below the upstream reference site (see Table 3-3). This
suggests that the potential source of the PAHs is not directly linked to the ORS or, at least, it is
very difficult to assess the contribution of ORS to the COC level in the main channel sediments.

Finally, the potential influence of the treatment of non-detected value as 1/2 SQL even when they
exceed the report maximum (following the request of U.S. EPA Region 3) has already been
discussed (see Section 4.7) as indicated by the example of dibenz(a,h)anthracene. The potential
influence of this data reduction protocol was not evaluated for all parameters.
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6.2.2 Back Channel Sediments

' v '•••"•-'. • • , •' • ' • : V • : '. ' : •
The comparison of the results of the two assessments of the back channel sediments was
conducted by examining the selection of the COCs following the secondary level and site-specific
evaluations (Section 6.2.2.1), comparing the results of the secondary level and site-specific risk
assessments (Section 6.2.2.2), and discussing the differences (Section 6.2.2.3).

\ * • •""•

6.2.2.1 Selection of COCs Following Evaluations

There were 41 COCs selected during the screening level evaluation, including 20 for which no
AWQC or ER-M values were available (Table 4-4). Application of site-specific sediment quality
criteria or sediment benchmarks and consideration of relative enrichment reduced this number
to 11 COCs (Table 5-2). A total of 24 COCs were eliminated based on concentrations below the
site-specific sediment criteria, 4 were removed 'due to consideration of relative enrichment, and
2 were eliminated based on having a single detection. Again, as was the case with the main
channel sediments, the key factor in identifying site-specific COCs was the application of site-
specific sediment criteria or benchmarks.

6.2.2.2 Comparison of Results Following Risk Assessments

The secondary level risk assessment indicated that 14 COCs were of probable concern, 7 were
of possible concern, and 20 were unassessed (i.e., no criteria). The secondary level COCs of
probable concern included nickel, 2-methylnaphthalene, acenaphthene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene,
naphthalene, phenanthrene; pyrene and total PAHs. The 7. COCs identified as of possible
ecological concern were metals, chlordanes, dieldrin and PCBs (Table 4-4). In contrast, the site-
specific risk assessment of the back channel sediment COCs indicated that nickel, ben-
zo(a)anthracene, naphthalene, phenanthrene, and total PAHs were of probable ecological concern
(Table 5-8). Copper, lead, mercury, and zinc were of possible concern, while dibenzofuran and
cyanide were not evaluated due to lack of ecotoxicological data to derive sediment quality criteria.

i • - .
The two risk assessments identify similar contaminants of greatest concern - namely nickel and
several individual and total PAHs. The higher toxicity quotients associated with the back channel
sediments is indicative of the higher PAH levels that are found there than in the main channel.
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6.2.2.3 Discussion

The results between the secondary level risk assessment and site-specific risk assessment are
qualitatively similar. Nickel is of probable concern in both the main and back channel sediments.
The source of the nickel does not appear to be due to simple migration of soil from the ORS
because higher concentrations of nickel were found in the sediment than those found in the
surface soils. The 95% UCL for soil nickel (26.9 mg/kg) was below the minimum sediment value.
It is possible that upstream sources have contributed to the elevated levels of nickel in the
sediments of both channels.

The disparity between the interpretation of sediment quality through comparison to NOAA
guidance values vs. SQC/sediment benchmarks has already been discussed in Section 6.2.1.3.
It would be expected that, due to the higher organic carbon content, the back channel sediments
would accumulate a greater level of nonionic organic compounds than would the main channel,
even under the same surface water quality regime. The higher organic carbon content found in
the back channel is also consistent as an area of greater deposition for finer-grained materials
than would the main channel.

6.3 Soils ; •
f •

The comparison of the results of the two assessments of soil was conducted by examining the
selection of the COCs following the secondary level and site-specific evaluations (Section 6.3.1),
comparing the results of the secondary level and site-specific risk assessments (Section 6.3.2),
and discussing the differences (Section 6.3.3).

' 6.3.1 Selection of COCs Following.Evaluations

There were 66 surface soils COCs selected during the secondary level evaluation, including 61
for which no ecotoxicological benchmarks (i.e., U.S. EPA Region 3 suggested soilcriteria) were
available (Table 4-5). Consideration of relative enrichment and detection frequency reduced this
number to 31 COCs (Table 5-3). A total of 25 COCs were eliminated based on consideration of
relative enrichment, and-6 were eliminated based on have a low detection frequency. A low
detection frequency was defined as a frequency of detection less than or equal to approximately
5 percent. For the ORS soils, this meant that a compound detected only once or twice in the
surface soil samples was eliminated. This evaluation of the frequency of detection is similar to
the approach suggested for human health assessment of Superfund sites (U.S. EPA, 1989c).
The key selection factor was the application of a relative enrichment criterion (i.e., soil compound
concentration 10 times greater than background concentration) for selection of site-specific soil
COCs.
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6.3.2 Comparison of the Results Following Risk Assessments

The results of the secondary level risk assessment indicated that mercury was of probable
concern and that arsenic, lead, manganese, and zinc were of possible concern, with the vast
majority of the soil compounds unassessed due to a lack of soil criteria. Preliminary assessment
of potential ecological risk was not merited due to the large number of unevaluated compounds.
As a means to evaluate the potential effect of the soil compounds, the site-specific risk
assessment using representative (surrogate) species was conducted. Due to the different
potential pathways, eastern mole and raccoon were selected to evaluate potential risks associated
with exposure to the soil pathways (see appendix F for details).

The chronic adverse health effect estimates for terrestrial species were calculated in a manner
parallel to the calculation of human hazard indices. The exposure dose is divided by the
appropriate dose-response value to derive a hazard quotient. The level of ecological concern
assigned to the noncarcinogenic hazard quotient is defined by the criteria established by the U.S.
EPA (1988). Conclusions are expressed as of "no concern" if the ratio is less than or equal to
0.1; "possible concern" if the ratio falls between 0.1 and 10; and "probable concern" if the ratio
is greater than 10. Hazard estimates for each animal species evaluated are presented in Tables
5-9 and 5-10, and summarized below. A more detailed discussion and analysis of the results of
the semi-quantitative risk assessment are presented in Appendix F.
. ' . . - ' •' / ':••'•.. ,- • '
Evaluation of the eastern mole as the representative species found that lead was of probable
ecological risk and that arsenic, manganese, methylmercury, zinc, 2,3,7,8-TCDD, and total PAHs
were of possible concern. A number of site-specific COCs were identified as of possible concern,
but had toxicity quotients above 0.1 but below 1.0. Due to the level of the toxicity quotients, these
were considered of very low concern. These included cyanide, inorganic mercury, benzo(a)-
anthracene, benzo(a)pyrene, chrysene, fluoranthene, and pyrene. .

All other site-specific soil COCs had hazard quotients which were below 0.1, and were considered
of no concern. Since the eastern mole is potentially more highly exposed to these compounds
and is used as an indicator for other terrestrial mammalian species in the area, the analysis
indicates no potential adverse effect exists in those species from those compounds either.

The raccoon risk assessment indicated fewer compounds of concern than that for the eastern
mole. Compounds of possible concern included copper, lead, manganese, mercury, zinc, 2,3,7,8-
TCDD, and total PAHs. No compounds of probable concern were identified.
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6.3.3 Discussion , . A J

In the case of surface soil compounds, other than a few metals, sufficient ecotoxicological
înformation was not available to perform a preliminary risk assessment. The general lack of
meaningful soil criteria for secondary level soil COCs limits the utility of any pronouncements of
risk at this level. Unlike human health assessment, where soil limits have been determined by
a number of regulatory agencies (e.g. PADER), soH limits based on ecological considerations are
few in number and not systematically derived; •

i ' • • ' . .
During earlier conversations, U.S. EPA Region 3 staff suggested using 2 times the ER-L limit as
a possible soil criteria (R.'Davis, pers. comm. to W. Alsop, dated February 9,1994). After careful
consideration, this suggested approach was not used. It was considered that extrapolation of
guidance values for sediments to soil was not appropriate due to the unevaluated and
fundamental differences in soil chemistry and physical conditions (e.g. saturated, anaerobic vs. .
dry, aerobic) between the two solid matrices. This leaves little alternative but to consider
additional means such as the semi-quantitative assessment (recognized by U.S. EPA Region 3
guidance) with representative ecological receptor.

\ ' ' " ' . ' -

A closer look at the surface soil COCs of probable and possible concern identified in the site-
specific risk assessment using eastern mole examined the risk associated with individual
pathways. The majority of the risk identified with the site-specific COCs of probable and possible
concern is associated with the* consumption of earthworms and incidental ingestion of soil. The
moles were assumed to spend their entire lifetime on the ORS, an assumption which results in
a hazard quotient for a highly exposed organism.

The mammalian receptors used in the semi-quantitative assessment were assumed to spend their
entire lives exposed to concentrations of the site-specific COCs. This assumption is likely to
overestimate exposure because it does not address degradation of the compounds, nor
movement of the representative species in and out of the area. For example, it was assumed
that raccoons would obtain all their food from the ORS rather than foraging in the residential
areas adjacent to the ORS. Similarty, conservative exposure assumptions were also made that
would be likely to overestimate risk. The assessment also assumed that raccoons will consume
twenty-five percent of their daily diet by feeding on fish or amphibians in the back channel of the
Ohio River for each year of their lives. Although fish move freely within the river system, the
assessment assumed that some fish would inhabit the stretch of the river near the ORS and
would not move outside of this area. It is unlikely that fish will remain solely in this stretch of the
river and that the fish tissue concentrations will be as high as predicted using conservative BCF
values which do not address biological uptake, metabolism, or depuration. It is also unlikely.
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because of the freezing of the shallower areas of the back channel that the raccoon will be able
to obtain this portion of its diet from this limited stretch of the river during the winter months.

The dose-response values used for the terrestrial species were extrapolated from data on similar
species because no direct dose-response information was available for the mole or raccoon. The
extrapolation from laboratory species involved conservative assumptions; thus, it is likely that the
dose-response values chosen will result in overestimates of the potential for adverse effects.

For the terrestrial assessment, the selection of these receptors overestimates potential ecosystem.
effects. The receptors were chosen based on their potentially higher exposures, resulting from
trophic level (raccoon) or limited home range (mole). Thus, it is assumed that if these
representative species are minimally affected, the potential for ecosystem-level effects are also
unlikely. The effect of these assumptions is to overestimate the potential for adverse ecological
effects to other species. <

• . ' ' • • " ' • , . ' • ' ' ' . . .
The compounds of highest concern are 2,3,7,8-TCDD and lead. The majority of risk associated
with 2,3,7,8-TCDD is due to a single soil sample, while lead is more evenly distributed over this
site. Comparison of ORS soil levels to the average and range of soil concentrations found in the
eastern United States indicated that arsenic, lead, manganese, and zinc were higher than
average; however, they are well within the range observed elsewhere in the region (ATSDR,
1992)- '

The risk associated with methylmercury is probably an overestimate of potential ecological risk,
since a value of 10% mercury was used to estimate the amount of organic mercury levels in
surface soils. Typical sediment values are 0.01 to 10% (EPRI, 1987) and aerobic surface soils
would be expected to have even less (due to reduced methylcarbon under aerobic conditions).

6.4 Groundwater ,

The comparison of the results of the two assessments of groundwater was conducted by
examining the selection of the COCs following the secondary level and site-specific evaluations
(Section 6.4.1), comparing the results of the secondary level and site-specific risk assessments
(Section 6.4.2), and discussing the differences (Section 6.4.3).
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6.4.1 Selection of COCs Following Evaluations " j

There were 40 groundwater COCs selected during the secondary level evaluation, including 22
for which no ecotoxicological benchmarks were available (Table 4-6). A site-specific exposure
pathway - groundwater discharge to'the back channel - as indicated by the water quality in the
back channel wells was the basis for eliminating all groundwater COCs (Table 5-4).

It was assumed that concentrations in the three back channel wells were indicative of
groundwater quality that might be discharged to the back channel of the Ohio River. This was
a conservative assumption because it assumed no mixing would occur before potential exposure
to the biota. It was also assumed that if groundwater discharge to the back channel was of no
concern, then groundwater discharge to the main channel was also of no concern, since the flow
volume in the main channel is much greater. Inspection of the groundwater data indicated that
only 11 site-specific COCs were measured and the rest were hot detected. The data for the 11
site-specific COCs were carefully inspected and the site-specific COCs were determined to be ,
of no concern due to concentrations below the chronic AWQCs or available ecotoxicological
benchmarks, low detection frequencies, and/or concentrations below background concentrations. , '
The individual site-specific COCs and reasons for their removal from further evaluation are
discussed in Section 5.4.2.

6.4.2 Comparison of the Results Following Risk Assessments

The results of the secondary level risk assessment indicated that mercury, silver, zinc, dieldrin,
and endrin aldehyde were of probable concern and that cadmium, total chromium, copper,
cyanide, lead, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2-nitrophenol, bis(2-ethylhexyl)phthalate,
naphthalene, phenol, endosulfan II, and carbon disulfide were of possible concern. The site-
specific risk assessment found no COCs of probable or possible concern based on concentrations
in the back channel wells. All of the site-specific COCs were non-detects except silver, zinc, total
chromium, copper, and cyanide. Silver and cyanide were found rarely and only in deep wells,
chromium and copper were at levels below AWQCs, and zinc was below background
concentrations (Section 5A2).

6.4.3 Discussion
. _ • t -

The distinct difference between the findings of the secondary level risk assessment and the site-
specific risk assessment is due to the application of a reasonable, qualitative fate and transport
scenario to groundwater concentrations at the ORS. Briefly, the scenario reasoned that if
groundwater was to be of potential ecological risk to biota it would require groundwater flow to
a discharge point in the Ohio River. By making use of the available data from the back channel
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wells, it was shown that groundwater quality, as it was nearing the potential discharge point was
not of ecological concern. It should be noted that this conclusion is independent of application
of any mixing model that would account for the dilution of the groundwater, with the numerically-
dominant river flow volume in the back channel.

6.5 Summary

Comparisons of the results of the secondary level and site-specific risk assessment for the.
various media at ORS show general agreement for surface water and sediment; however, they
arrive at different conclusions of potential risk for the soil and groundwater assessments. The
major reasons for the differences are (1) application of a semi-quantitative risk assessment using
representative (surrogate) species for assessing soil, conditions at ORS, and (2) application of a
site-specific groundwater exposure pathway through the back channel wells. Application of site-
specific information helps to refine the list of site-specific COCs and provide a more accurate
portrayal of potential ecological risk at ORS. .
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7.0 CONCLUSIONS

A series of risk evaluations and assessments were made to identity COCs at the ORS and to
provide an estimate of the potential for adverse ecological effects associated with levels of these
COCs. The evaluations included screening level, secondary level, and site-specific risk
evaluations. Estimates of potential risk were based on comparisons to ecotoxicological
benchmarks, to background concentrations, and by application of best professional judgement.
The major conclusions of the ecological risk assessment were based on all of the information
from the conceptual site model, screening level evaluation, secondary level evaluation, as well
as the results of the site-specific risk assessment.

7.1 Surface Water

The major findings of the ecological risk assessment of COCs in the main and back channel
surface water of the Ohio River are:

• copper and mercury were identified as site-specific COCs for the main channel surface
water, but application of ecological benchmarks appropriate to the local biota indicate
that neither COC is likely to pose an adverse environmental risk;

-. t •

• no COCs were identified in the surface water of the back channel of the Ohio Riven and

• it was concluded that the ORS does not pose a potential adverse ecological risk to the
aquatic biota in the surface waters of the Ohio River.

7.2 ' Sediments,
. v - • ' - ' ' " .

The major findings of the ecological risk assessment, of the COCs in the sediments of the main
and back channels of the Ohio River are: .

• nickel, zinc, and total PAHs were of probable ecological concern in the main channel
sediments, and copper, lead, mercury, and total PCBs were of possible ecological
concern;

• nickel, benzo(a)anthracene, naphthalene, phenanthrene, and total PAHs were of
probable ecological concern in the back channel sediments, and copper, lead, mercury,
and zinc were of possible ecological concern;
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, * it was concluded that the sediments in the main and back channels of the Ohio River
^—J , pose a low to moderate potential adverse ecological risk to the aquatic benthic

communities residing there; and "

1 • the origin of the COCs in the sediments is not certain due to the large number of
potential sources upstream of ORS.

• • ' ' / •

7.3 Surface Soil ,

The major findings of the ecological risk assessments for the surface soil at the ORS are:
' . • . ( - ' • /

• both screening level and secondary level evaluations indicate a larger number or COCs
including many metals, hertiddal pesticides, PCBs, PAHs, and volatile/semi-volatile
organic compounds;

• direct comparison of soil compound concentration to ecotoxicological criteria was not
possible due to a general lack of soil criteria;

• therefore, a semi-quantitative risk assessment using eastern mole and raccoon as
representative species was used to provide an estimate of potential ecological risks due

\ j to soil;~̂̂ *S . . • , , , . . _; . . .
. . . - , • ' . " • • i

• risk assessment of the eastern mole indicated that lead, 2,3,7,8-TCDD, and total PAHs
were of probable ecological concern, and arsenic; manganese, mercury, zinc, and
several individual PAHs were of possible ecological concern;

• risk assessment of the raccoon indicated copper, lead, manganese, mercury, 2,3,7,8-
TCDD, and total PAHs to be of possible ecological concern;

• application of site-specific information about the site distributions of the COCs and
comparison to ranges of naturally occurring soil concentrations mitigated the level of
concern for some COCs; and

v . ' • . . ^ . ' - •• ( • " .

• it was concluded that the ORS surface soils pose a low potential adverse ecological risk
to the terrestrial species residing there.
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7.4 Groundwater . ( \

The major findings of the ecological risk assessment for the groundwater at the ORS are:

• ecological risk assessment of COCs in groundwater was limited by uncertainty regarding '
their effective concentrations at the point of exposure to aquatic biota;

• a groundwater pathway scenario using groundwater quality from back channel monitoring
wells was used to provide an estimate of the potential ecological risk;

• application of the groundwater pathway scenario, and back channel well water quality
data indicate no COCs in the groundwater potentially discharging to the river; and

• it was concluded that groundwater at the ORS does not pose a potential for adverse
ecological risk to the aquatic biota in the Ohio River. , •

7.5 Discussion

The potential ecological effects were also assessed by examining the distribution of organisms
caught in previous studies in the Ohio River (as discussed in Section 2.1.7) and did not indicate
major differences in species between the Dashields and Emsworth Pools in the Ohio River.
However, uncertainty associated with sampling locations prevents direct correlation of the findings
to the potential effects to the benthic community posed by the ORS.

Jt is worth considering that the finding of no major differences between the two adjacent pools.
does not mean that the river is unaffected by anthropogenic activities. The Ohio River watershed
is a large basin which drains many land uses, including agricultural, industrial, municipal and
residential. It is impossible to completely differentiate the influence that these upstream activities
have on the surface water and sediment quality around Neville Island and the Ohio River Site.

Likewise, it is impossible to eliminate the natural level of physical and biological disturbance
inherent to the flow dynamics of the Ohio River, which leads to variable rates of erosion,
deposition and changes in habitat suitability. These physical disturbances range from barge traffic
to dredging operations to maintain the channels in both the Ohio River main and back channels.
These two factors, the upstream land use and the river's dynamics, need to be considered when
evaluating possible stresses that are acting on the organisms in the back channel of the Ohio
River.
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Another consideration is the potential cumulative effects of the toxicity posed by individual
compounds. The toxicity quotient method does not account for the possibility of additive or
synergistic effects of multiple compounds in the aquatic environment. According to U.S. EPA
guidance, toxicity quotients cannot be added but rather must be ranked relative to one another
(U.S. EPA, 1988). Addition of toxicity quotients would be inappropriate because the benchmarks
upon which the toxicity quotients are based represent a variety of different species and a variety
Of different toxicity endpoints. Recent research.conducted on the Naugatuck River in Connecticut
demonstrated that the observed toxicity in that river system was less than the additive toxicity of
the individual compound concentrations discharged to the river by industrial and sewage
treatment plant sources (Di Toro et al., 1991). Although potential additive effects cannot be
evaluated by summing toxicity quotients, it is unlikely that significant additive effects would occur
because the individual toxicity quotients are comparatively jow or negligible.

7.6 Summary

An-ecological risk assessment of the ORS has been conducted to estimate the potential
ecological risk posed by COCs in the various media at ORS. The risk assessment includes a
conservative screening level evaluation which identified CPCs. These CPCs were further
evaluated through a secondary level evaluation and, finally, through a site-specific evaluation
which incorporated knowledge of site characteristics, specific exposure pathways, the magnitude
of the COCs, and best professional judgement to provide a quantitative measure of the potential,
ecological risk.

The results of the ecological risk assessment, incorporating both aquatic and terrestrial risk
analyses, indicate that the surface water and groundwater do not pose a potential adverse
ecological risk to the Ohio River. Surface soil at the ORS was judged to pose a low potential
ecological risk to terrestrial receptors. Sediments in the main and back channels pose low and
low to moderate ecological risks, respectively. ' . , " • '

f . . f

The conclusions of the ecological risk assessment are subject to the normal limitations and
uncertainties associated with data collection and the underlying assumptions necessary to
conduct an assessment. The ecological risk assessment provides estimates of potential
ecological risk at various levels of site specificity. These estimates can be used to support risk
management decisions related to these ecological communities at the ORS.
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APPENDIX A • SITE SUMMARY DATA TABLES

• A1 - MAIN CHANNEL SURFACE WATER
• A2 - BACK CHANNEL SURFACE WATER
• A3 - MAIN CHANNEL SEDIMENTS
• A4 - BACK CHANNEL SEDIMENTS
• AS - SURFACE SOILS
• A6 - COMBINED AREA GROUNDWATER
• A7 - BACK CHANNEL GROUNDWATER
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APPENDIX B - BACKGROUND SUMMARY DATA TABLES

• B1 - MAIN CHANNEL SURFACE WATER
••-. B2 - BACK CHANNEL SURFACE WATER
• B3 - MAIN CHANNEL SEDIMENTS
» B4-BACK CHANNEL SEDIM'ENTS
• B5 • SURFACE SOILS
• B6 • COMBINED AREA GROUNDWATER
• B7 - BACK CHANNEL GROUNDWATER
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B1 - MAIN CHANNEL SURFACE WATER
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«U bẑ a.



S -
u C

||
£g

•
§<*•* '

O

feSliit

/ u ' .
'. ••£'*»••isf.sis

^̂
'• . a- • 8

Sis«e E w

fj»-3£ u *i
X &~ C3- SgS

'' Is!ill
igi

°-*i
III
u&i
|llw
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12/21/1993 13'45 ENSR PftHfirflX LF-400 ****... 412 765 1421

COMMONWEALTH OF PENNSYLVANIADEPARTMENT OF ENVIRONMENTAL RESOURCES
P.O. Box fififil

Harrisbutg, » 17lCI-efi£2
. . . . . . . . December U,

. 717/7S7-3444
Bureau ef rorestry

Mr. Kenneth B&ttanyi
EHBR consulting and Engineering
1001 Liberty &v«nu» ^
Pittsburgh, P»\ 15222
Dear Mr. Battanyi:
R«: PNDI Review of Navi lift TBland and adjacent Ohio River Area,

Allegheny County* Pennsylvania. ,
Your request of December 9, to review en area of the Ohio Rivet

including Neville leiana. tor the presence of natural rocourop.K of
special concern w» proceawud uulny the Pennsylvania Natural Diversity
Inventory (fHDZ) *• " -ation cyetwn.

Haxamttm* ct x «, the River Itedhorae, was found in thie reach
of the Ohio Rive «5. This cpeeies LA a candidate for poeeible
future licting b> tunnsylvanja Tl«h end Boat Commission. In .
addition, specimen lists of the Carnegie Huseun show that several
freshwater nuseel apociee of epecial concern vere collvctod in this
arftA tMtfere 1919 but the continued presence of these bivalves at thie
location has not been recently Confirmed. Tneoe epeciec are licted in
a separate enclosure. . ,

Legal authority for aanagment of fish and aquatic organisms
resides with the Pennsylvania Fl eh end Boat Commission (PFEC) . Please
conUct Andy Chiels of the PFBC at 614/359-5113 for reeoaaandationc
concerning any measures necessary to protect aquatic biological
resources at this location> ' •

PNDI is a site specific Information system which describes
significant natural resources of Pennsylvania. PNDI ineludee data
descriptive of plant and animal species or special concern, exemplary
nnturfll communities and unique geological features. Thie response
represents the most up-to-date summary of tne PNDI data files.

An Equal Opportunity /Affirmative) Aeiien Emplovtr Rceyolod Paper s

ftR30262U



Kenneth Battanyi '-a - December 16, 1993
. . . ' . . ' . - . • . • ' . • ' • . • •
Please paono our office if you h*v« any questions regarding this "**.

response or the PNDI information syotea. J
v Sincerely,

Edward T. uix
' . . ' ' ' ' • Botanist ' ' • '" '

Jferes? Advisory Services
enclosure
cc: Andy saiela, PKBC Charles Kulp, USPWS

Gregory Orabovici, PGC John Arway, PPBC
chariaa Bior, PKDI-West

06



FEDERALLY LISTED SPECIES THAT NO LONGER OCCUR
(OR MAY NO LONGER OCCUR*} IN PENNSYLVANIA

~x ' .•'"'' .-, '•'•", ' " • ' . . ••.
l i COJvlMOW NAME SCirTiFIC NAME STATUS** FORMER DISTRIBUTION

MAMMALS .
• ' ' - i -

Delmarva Peninsula fox squirrel Sdurus ruger cinereus E. mature forests of southeastern PA
; (Delaware and Chester Co.)

Eastern cougar fgus concotor eouguar E state-wide •
. • • - . » . " . • - ' ' - - '

Grey wolf Cants lupus E state-wide

MOLLUSKS

Dwarf wedge mussel* . Alasmldonta hetendon E Delaware River drainage '
! ' ' • • • ' * ' ' . . • '

Fanshell* Cyprogenia stegaria E Ohio River drainage
Orange pimpleback* Plethobasus striatus - E Ohio River drainage
Pink mucket pearly mussel* Lsmpsllis sbrupta E Ohio River drainage
Ring pink mussel* Qkovaria retusa E Ohio River drainage
Rough pigtoe* P/eurotema plenum E Ohio River drainage

INSECTS • : ' • • ! '; ' • . -" • . ' '. • .
American burying beetle Nlcrophorus americanus E state-wide
Kamer blue butterfly • Lycaeitfes meffssa tamueSs E pine barrens, oak savannas (wild

lupine habitat) (Wayne Co.l
Northeastern beach tiger beetle Cicmdela dorsalis dorsalis T „ along large rivers in southeastern PA

PLANTS

Eastern prairie fringed orchid Platanthera teucoptxea T wet prairies, bogs (Crawford Co.)
Sensitive joint-vetch Aesehynomene yirginica T freshwater tidal marshes of Delaware

.' • . river (Delaware and Philadelphia Co.)
Virginia spiraea . Spiraea virgin/ana T along Youghiogheny River

(FayeneCo.)
' Smooth coneflower Echfaacea laevipata E serpentine barrens (Lancaster Co.)

• Remnant populations of some of these species {indicated with an •) may still occur in Pennsylvania, however,
tuere have been no confirmed sightings of these species for over 70 years.

• • - . ' ' . • • • . ' v >
•• E « Endangered, T « Threatened .

• . . . . . . .

The following is a partial list of additional species that no longer occur in Pennsylvania: moose, bison, lynx, wolverine.
passenger pigeon. Bachman's sparrow, common tern, lark sparrow, tiger salamander, mud sunfish, longjaw Cisco, take
whitefish.' butterfly mussel, precious underwirig moth. American barberry, small white lady's-slipper. etc. etc.

C-3
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FEDERALLY LISTED SPECIES IN PENNSYLVANIA

COMMON NAME SDENTIFIC NAME STATUS* DISTRIBUTION

Shortness sturgeon" Acipenser trevirostnan / E Delaware River and other Atlantic coastal
waters

REPTILES & AMPHIBIANS
None • - . . • •

BIRDS .
Bald eagla Haliaeetus leucocephatus E Entire state. Recent nesting in Butler,

Crawford, Dauphin, Lancaster, Pike. Tioga,
York Counties

Peregrins falcon (American) Faleo peregrinus anaturit E Entire state. Recent nesting in and around
Philadelphia and Pittsburgh

Peregrin* falcon (Arctic) Fatco peregrinus tundrius T Entira stats-migratory
Piping plover Qiaradrius melodus E Presqus Isis-no current nesting

MAMMALS .
Indiana bat Myotis sodalis " E Entire state

MOLLUSXS
Qubshell mussel Pleurobema elava E French Deek and Allegheny River

watersheds; Clarion. Crawford, Erie, Forest.
. Mercer and Venango Counties .•*

Northern riffleshell . Epfotlasma iorulosa E French Creek and Allegheny River ,
nngiana watersheds: Crawford. Erie. Forest, v>/

Venango and Warren Counties

PLANTS
Northeastern bulrush Sclrpus ancistroctiaetus E Current • Blair, Centre, CKnton,
: . Cumberland. Dauphin, Franklin, Huntingdon.

lackawanna, Lehigh, Monroe, and Union
Counties. Historic - Northampton County

Small-whorled pogorta Isotria medeoloides E Current - Cemrs and Venango Counties.
Historic •Berks, Chester, Greens. Monroe,
Montgomery, Philadelphia Counties

" E•" Endangered, T » Threatened
" Shortnoss sturgeon is under ths jurisdiction of tha National Marina Fisheries Service

PREPARED BY THS U.S. FISH JUIO WILDLIFE SERVICE
313 S. AUEN ST.. SUITE 322. STATE COLLEGE. PA 18801

C-4- . - . , • ' . • •
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• - '-. . ' . "'.••. ' , . -..'•• _Tj
United States -JJepartiiicnt cf the Interior

FISH AND WILDUFF SERVICE
Suite 322 -

315 South Alien Street
, State College, Pennsylvania 16801

November 30. 1993

Mr. Kenneth Battyanyi
Rl Task Manager
ENSR Consulting and *
Engineering : .

Liberty Center, 9th Roor •
1001 Liberty Avenue
Pittsburgh, PA 15222

Dear Mr. Battyanyi:

This responds to your letter of November 29, 1993 requesting information about .cuerally listed
or proposed endangered and threatened species -within the area affected by the completion of a
remedial investigation report on the Ohio River Superfund she located in Allegheny County,
Pennsylvania. ,

Except for occasional transient species, no federally listed or proposed threatened or
endangered species under our jurisdiction are known to exist in the project impact area.
Therefore, no Biological Assessment or further Section 7 cbn&wudtion under the Endangered
Species Act {87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.) is required with the Fish and
Wildlife Service. Should project plans change, or if additional information on listed or proposed
species becomes available, this determination may be reconsidered. A compilation of federally
listed endangered and threatened species in Pennsylvania is enclospH f«r your information.

This response relates only to endangered or threatened species under our jurisdiction based on
an office review of the proposed project's location. No field inspection of the project area has
been conducted by this office. Consequently, this letter is not to be construed as addressing
other Service concerns under the fish and Wildlife Coordination Act or other legislation.

Federal Candidate and State-listed Species

Candidate species are species under consideration by the Service for possible inclusion on the
Federal List of Endangered and Threatened Wildlife and Plants. Because many of these species
are known to have suffered population declines, the Service encourages federal agencies and
other planners to consider candidate species when planning and implementing their projects.

The Pennsylvania Natural Diversity Inventory (PNDI) is maintained by the Pennsylvania
Department of Environmental Resources, The Nature Conservancy and the Western
Pennsylvania Conservancy. The Pennsylvania fish and Wildlife Database is maintained by the
Pennsylvania Game Commission. These databases contain the most up-to-date information
about candidate and State-listed species in Pennsylvania. Requests for a PNDI review for the
presence Of candidate and State-listed species, as well as other natural resources of special
concern, should be directed to:

C-1
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Pennsylvania Department of Environmental Resources
Bureau of Forestry
Division of Forest Advisory Services
400 Market Street (MSSOB). 3rd Floor
P.O. Box 8552
Harrisburg, PA 17105-8552

Requests for a review of the Pennsylvania fish and Wildlife Database should be directed to:

Pennsylvania Game Commission
Bureau of Land Management
Division of Wildlife Data Base
2001 Hmerton Avenua
Harrisburg, PA 17110-9797

Should the data search reveal the presence of any candidate species on tha site, the Sorvir-
should ba contacted to ensure that these species are not adversely affected by project
activities.

* • "" . ' . "

Requests for information regarding State-listed endangered or threatened species should ba
directed to tha Pennsylvania Gama Commission (birds and mammals), tha Pennsylvania fish
and Boat Commission (fish, reptiles, and amphibians), and the Pennsylvania Department of
Environmental Resources (plants).

' • . - . ' ' . • • • • • ' . •
Please contact Philip Edmunds of my staff at 814-234-4030 if you have any questions or
require further assistance regarding endangered, threatened, or candid::: :?:r:2s.

Sincerely,

Charles J. K
Supervisor

Enclosure
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Pennsylvania Fish and Wildlife Data Base
LIST B: Potential Endangered, Threatened, and Special Concern Species

(Includes Accidental and Migrant Species)
** Ohio River Site - Neville Island **

^ Allegheny County
OS JAN 1994

• ' . • " • - . . ' "

Note: The purpose of the following list is to identify endangered,
threatened, and special concern species which may potentially
occur within a designated area. This list includes species
which may exist*on your project area as well as migrating and
accidental species. This information is based on records of

. these animals inhabiting specific habitat types within
Allegheny County.

Status............................................ No. of
Species
Listed

PA / Fed Endangered 2
PA Endangered \ ' 5
Fed Endangered , 3
PA Threatened 6
Candidate Species 26

tl Species Listed* . 42

C-11
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Pennsylvania Fish and Wildlife Data Base .
LIST B: Potential Endangered, Threatened, and Special Concern Species

(Includes Accidental and Migrant Species) -
** Ohio River Site ̂ Neville Island ** ' • j

Allegheny County ' \~̂ /
05 JAN 1994

Common Name................. Scientific Name............ Status

Eagle, Bald Haliaeatus leucocephalus PA / Fed Endangered
Falcon, Peregrine ..,...* Falco peregrinus PA,/ Fed Endangered

Hassasauga , Sistrurus catenatus PA Endangered
Snake, Kirtland's Clonophis kirtlandii PA Endangered
Osprey Pandion haliaetus PA Endangered
Owl, Short-eared Asio flamneus PA Endangered
Tern, Black Chlidonias nigar PA Endangered

Mussel, Pink Mucket Pearly Lampsilis abrupta Fed Endangered
Pigtoe, Rough Plaurobema plenum Fed Endangered
Pimpleback, Orange . Plethobasus striatua Fed Endangered

- .jiprey, Ohio Ichthyomyzon bdellium PA Threatened
Snake, Rough Green Opheodrys aestivus PA Threatened
Bittern, American Botaurus lentiginosus PA Threatened
Egret, Great Casmarodius albus egretta PA Threatened
Flycatcher, Tallow-bellied Empidonax flaviventris PA Threatened
Sandpiper, Upland Bartramia longicauda PA Threatened

Harrier, Northern Circus cyaneua Candidate - At Risk
Owl, Common Barn Tyto alba Candidate - At Risk
Snipe, Common Gallinago gallinago , Candidate - At Risk
Sparrow, Hens low'3 Ammbdramus henslowii Candidate - At Risk

Coot, American Fulica americana . Candidate - Rare
Goshawk, Northern . Accipiter gentilis Candidate - Rare
Grebe, Pied-billed Podilymbus podiceps Candidate - Rare
Grosbeak, Blue ;' ' Guiraca caerulea Candidate - Rare
Tanager, Summer . Piranga rubra Candidate - Rare
Teal, Green-winged Anas crecca Candidate - Rare
Thrush, Swainson's Catharus ustulatus Candidate - Rare
Bat, Silver-haired, Lasionycteris noctivagans Candidate - Rare

Bobwhite, Northern Colihus virginianus Candidate - Undeterm
Crossbill, Red Loxia curvirostra Candidate - Undeterm
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