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 #Cm, UNITED STATES ENY!RONMENTAL PROTECTION AGENCY e

o Y . .~ 'REGIONII .
o MS . ~ 841 Chestrut Buiding -
N B Philadeiphia, Pennsylvania 191074431
: . hovember 18, 1994
VIA TELEFA FIRST CLASS MAT '

~ Ha Vaughan Blaxter, III
‘President .
Neville Land Company o

. ‘19th Floor, Grant Building
: Pittsburgh, Pennsylvania 15219

Re: Ohio River Park Site -- Reville Land Company ("NLc") Dispute
Concerning the Draft Bcologioal Risk Assessment ("DERAY)
Submitted by NLC Under the Administrative Order by Consent
for Remedial Investigation/Peasibility study as Amended by
the Pirst hmendment ("AOC“), Dooket 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 .
- ' ‘accordanca™ with the terms of the AOC in this matter and should
. therefaore hava been approved; and (b) it is inappropriate to
quantify ecological risk in the manner sat forth in EPA’s Data
- Interpratation 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 tha 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 tha manner set forth:in EPA’S Data
‘Interpratation; and- (c) EPA’s Data.Interpretation and Sections
. 1.0 - 3.0 of the DERA together constitute the EPA-approved' .
'f.Eoological Risk Assessment for the Ohio River Park Sita.

' : 3. With raespect 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,
rat the appropriate time, are. tully reserved.- e

. 4. Although EPA has approved only Seotions 1.0 = 3.0 of the
DERA, it is also agreed that the entire DERA as submitted shall
become a part of the Administrative Record. ("AR") and,. as
appropriate, can be oonsidered in this matter..
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. ‘H. Vaughan Blaxter, III ‘ ' ; SEEE
\_/ November 18, 1994 o ,
' : Page 2 _

‘ 5. EPA's Data Interpretation to be included in the AR is~
' <attached hereto. o 4 \
If the foregoing accurately sets forth our. agreement, please‘
. forward to my attention a letter withdrawing NLC’s current
Request for Dispute Resolution. '

_Sincerely, B

“ Abraham Ferdas L “

'Superfund Office '
Associate Division Director

Attachment
cc: Thomas C. Reed, Esquire
. . Robert Davis (3HW13)
- o ' Eric Johnson (3HW13) .
\\’/ o Romuald Roman (3HW23) .
- Jeffrey Pike (3HW23)
Gwen E. Pospisil (3RC23)
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Data Interpretation'u‘ . S
Ecological Risk Assessment :

i Introduction

' The objective of this project was to prepare a screening
lavel ecological risk assessment for the Ohio River Park site,
Naville Township, Pennsylvania. The following discussion i
summarizes EPA’s interpretation of the site data and of the
. ecological risk posed by contaminants- at the Ohio River Park
sita. 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 '

.i“Land Company, and the following discussion prepared by EPA.

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

: EPA Region III determines quantitative estimates of [' R -
cumulative risk by adding the Ecolocgical Effects Quotients. (EEQ) 0
‘of all contaminants with an EEQ greater than onae. Thae values are \ )
- added according to the formula shown here: L B

‘R = r1 + r? + il S

Where R = Total Risk
, r = risk of- individual contaminants

For example, ‘the calculations for cumulative,risk in the surface
water, main channel involves the tollowing- : .

. R = EEQHg + EEch(+2) + EEQC!(&E VI) '
' R =55.83 +8.38 + 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 thosa above one hundred (100) - are considered
to represent extreme potential risk. Risk to the guild and .
community lavel of a habitat is estimated by adding the EEQs. :
The concept here views the habitat as a whole with tha potential
for risks from contaminants impacting all organisms. It differs
- fundamentally from the way additive effects are calculated in \l/)
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. human health risk ascessment. 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.

Ecolo isk geesemen .

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

AL 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 é-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-1, and arg likely to arise from the

site as vell.

- All three of these contaminants carry ecological

e'implications and should be viewed as potentially harmful to the

" ecosystem of the Ohic 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.

o 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 ecologicall 1

risk are considered to be of possible long-term risk to
ecological receptors: .

c. Sediment (Main Channel)

"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,

2
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zinc, 4,4'-DDD, alpha chlordane, PCBs, dieldrin, endrin, gamma
chlordane, benzo(a)anthracene, 2-methylnaphthalens, ,and fluorene.
In addition, several others are considered to be of ecological
significance, but had no EEQ calculations could be performed dua.
‘to a lack of information. These are: barium, cobalt, cyanidas,
manganese, gelenium, vanadium, 2,4,5-T, 2,4,5-TP, 2,4~D, saeveral
arochlor congenors, endrin aldehyde, and endrin ketone.’ .

o Summing the calculations shows an EEQ of 781. This level of"
potential ecological risk is considered to be serious: From a o
‘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 PCB congenors, and breakdown products of endrin.’ Thea
site may be a likely ‘'source of contamination or the sediments in
the main channel. . v o

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
lavel of ecological risk which is considered serious. ‘Again, the
gite is a likely source of contamination of the sediments in the
back channel. ' \ : N

E. Soil : | 'f.' "- »"" | ,\

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 biolcgical implications. c
Examples are cyanide, thallium, ‘vanadium, 2 4,6-trichlorophenol,
2,4-dichlorophenol, - naphthalene, phenol, 2, 5 -7, 2,4,5-TP, 2,4~
D, 4,4'-DpDD, 4,4’-DDE, 4,4’-DDT, alpha BHc, alpha chlordane,
saveral as well as total PCBs, beta & delta BHCs, dioxin, -
dieldrin, 3 endosulfan formulations and endrin. L

F._Groundwater -

.

Statements made above regardinq 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

AR302637 -



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, 2,4,5-7, 2,4,5-TP, 2,4~D,
4,4’-DDE, alpha BCH, 1,1, l-trichlorothane, 1,1, -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

-1ike1y secondary source and pathway of contamination to the
" river. -

fggggagg’gnd gonclgsions o . v

-

- 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 . K
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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1.0 INTRODUCTION.

The Ohlo River Slte (ORS)in Nevnlle Townshlp, Pennsylvanla is mcluded on the National Pnonty

- 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 refainder of this introduction describes some of the components of the ecologica!

. risk assessment and presents an overview of the approach to ecologrcal risk assessment followed

for the ORS. -The introduction concludes with a descnptlon of the orgamzatron of the report.

i1 Objectives

, The purpose of an ecologrcal risk assessment is to evaluate the llkellhOOd of potential adverse

. ecological and biological effects of slte-related environmental stressors on receptors and areas
of potential concemn at the site. The probabrlrty and magmtude of potentral effects are dependent
upon the srte-specrflc stressors (i.e., compounds of concem), the extent of elevated compound -
concentrations, the exlstence 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 combmatron with any naturally elevated stressors in the area (the "background”)

Ecologlcal risk assessments necessanly involve multlple receptor specnes rather than a smgle
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 appllcatlon of the established procedures for human
health risk assessment (the so-calied *human health paradlgm") difficult in the ecological context
and altematlve procedures must be followed -
Although formal_guidanoe for evaluating potential ecological impacts from a site has not been
presented in the Risk Assessment Guidance for Superfund Sites Volume Il. - Environmental
Evaluation Manual (RAGS) (U.S. EPA, 1989c), the U.S. EPA RAGS documentprovided an overall
framework for evaluating envrronmenta! effects. More recent efforts by the U.S. EPA have .
~ resulted in the Framework for Ecologcal 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 contmumg effort to develop gurdelmes for ecologlcal risk assessment Specrfrc .
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envrronmental evaluatron methods were provuded in other documents mcludmg Review of
Ecological Risk Assessment Methods (U.S. EPA, 1988) Ecological Assessment of Hazardous
Waste -Sites: A Field and’ Laboratorv Reference (U.S. EPA, 1989a); and Users Manual for
' Ecolog;l Risk _Assessment (ORNL, .1986). Using the interim guidance and the methods

presented in the evaluatlon documents, a logical, consistent, and technically sound approach can

be followed when performing ecological risk assessments

- For the OFiS, 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 ot ’

potential effects to specmc ecologlcal receptors is presented

)

1.2 Site Location and Usage

The ORS consnsts of approximately 32 acres in Nevrlle Townshlp, Pennsylvama located on the A B

- westem 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) 1o the north south and west
and by Nevrlle Township (Nevrlie |sland) to the east.

Historically, the ORS _was used primarily for agricul_tural 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 atthe eastem end of Nevnl!e "

lsiand

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 .

. Iandscapmg and mfrastructure are not being marntalned

1.3 Conceptual Site Model R o S -

‘Ac drscussron of the charactenstlcs of the srte and surroundmg area is provuded asa conceptual
site model (CSM) in Sectlon 2.0 of this report. The CSM ldentifles the various ecologlcal habitats
found on the site and identifies potential exposure pathways relevant to the areas of potential

- ecological concem at the ORS
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AR302447



ENR

TN

14° Are‘as of Potential Ecdtogical Concern |

Areas of potentlal ecologtcal concem are defmed as areas in Whlch potential effects of the ORS o
- are expected to be greatest through direct or indirect _exposures. The ‘areas are also
homogeneous subunits of the site and surroundmg area which have similar ecologlcal
characteristics and are believed to receive similar exposures from the site. In the case of the
ORS, the areas of potential ecologlcal concem 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 Nevulle Island. The important potential .
aquatic habitats in these areas include the deep water sections and shallower ||ttora| areas of the. ‘
* main and back channels of the Ohio Rlver adjacent to the ORS. The terrestrial resources include
habitats located on the ORS. The important terrestrial habitats include the upland area in the .
southem half of the site, the terrestrial woodland and the riparian/fiood plain habitats Wthh exist
at the shorelme around the penphery of the ORS.

15 Techmcal Approach -

The approach fotlowed to conduct the ecological risk assessment for the ORS is outlined in the .
. form of a flow chart in Figure 1-1. The fiow chart depicts three Successive evaluations, or

‘screenings: & screening level evaluation to identify compounds of potential concem, a secondary

' level risk evaluation, and a site-specific risk evaluation. The first of these evaluations, the

.screemng level, strictly follows the procedures requested by u.s. EPA Reglon 3 and relies upon :
" ‘conservative assumptions for site. concentrattons and the extremely protective benchmarks for
comparison. For these reasons, the results of thus leve! do not reduce srgmfrcantty the very large
list of constituents identified at the site to a more focused lrst that can be used to direct
: management decrslons

Accordingly, the secondary level evaluation considers other methods of characterizing site
concentratlons other benchmarks, additional consideration of the chemical-specific potential for 7
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 stepwnse process allows users-of this -
‘ risk assessment to consider the Ievel of evaluatron that is most useful for specific management
decrsrons - :
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- The specrfrc activities assocrated wrth each of these levels of evaluatron are shown in Table 1 1
© and drscussed in more detart in the following sectrons

151" 'Screening'Level Evaluation to Ide'ntify Compounds ot Po_tentiat ,cOncern

‘ Compounds of potentral concern (CPCs) were conceptually identified based on hrstoncal
~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 toxrcologrcal and blologlca! data to perform
a quantrtatuve evaluatlon of potential ecological nsk _ oot

Based_ on site usage and previousinvestigations‘ (ENSR, 1993; 1994).'CPCs were determined
_ tolikely include metals, polycyclic aromatic hydrocarbons (PAHSs), 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- evaluatlon 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 | eﬂ‘ects A complete discussion of the compound evaluatron process is also
* provided in Sectlon 3. 0 o -

" 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 compéred with conservative
environmental criteria. Examples of the envnronmental benchmarks and the applicable medium
included Federal Ambnent Water Quality Cntena {(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% confldence Irmrt for the levels of each com-
pound-detected in a medium rnveshgated at the site was compared to the appropnate benchmark,

~ and compounds present: in concentrations exceeding the benchmark were retained for further

investigation. The next step in this prehmrnary analysis was a companson of the magnitude of
site concentrations relative to reference background concentrations. Agarn, only compounds for -
- which site concentrations exceeded background concentrations were retained for further analysis. -

* The screening leve! risk evaluation provided a strictly conservative assessment of the potential
_ risk assaciated with site-related CPCs. This conservatnsm 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 evaluatrng -

~groundwater quality wrthout application of a mixing model Because of the conservative approach
adopted for this evatuahon 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

,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 avarlable criteria. . In addition, the magnitude of site concentrations relative to
reference . background ooncentratrons was re-examined. The secondary level compounds of -

- concem (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 possrble to conduct the evaluatron in more detarl

" The secondary Ievel risk evaluation, continued with the identification and evaluation of relevant
~ exposure pathways, placed into the context of the cdnceptual 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 wrth
a discussion of the uncertainty assocrated with the secondary level analysrs

153 - Site-Specrﬁ.c,Risk Evalu‘ation

- The final stage of the procedure followed for the ORS ecological risk assessrnent involved a site-
specrfrc risk evaluation.” Because the number of secondary COCs that were consrdered in the
secondary level risk evaluatron was still quite high, it was difficult in that portion of the assessment
to focus on the subset ot 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 eva!uatron compounds were compared to applrcable site-specific cntena (e.g., site-specific
'sediment qualrty criteria) or exposure pathways (e.g., potentrally contaminated groundwater

. entering the back channel). Best professronal ]udgement was used to evaluate compounds
‘lackrng applicable cnterra for companson : :

- Compounds identified in the srte-specrfic evaluation were selected as tﬁe site-speCific COCs. In
this type of semr-quantrtatrve assessment, knowledge of acceptable levels of exposure was
necessary in order to estrmate potentral adverse nsks for the semr-quantrtatrve assessment

" RAPUBS\PROJECTSW920003\906.51 . L 1.7 . : ' .  uly, 1984

AR302452



Chemlcal-specmc levels or doses (| e., dally mtakes) were denved from Iaterature sources and are
described in Appendix E

The results of the exposure assessmerit 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 (semu-quantltatlve approach) are presented in Section 5.0. Because of the limitations ‘

associated with the risk assessment process, an uncertainty assessment section was also
prowded ' :

1.6 - Interpretation

The results of the risk characterization wera 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 nsk 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 eoological risk assessment report is organized as follows. 'SecAtion 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 surroundmg area.

_ENR. ¢
U

Section 3.0 describes in more detail the processes used to identify CPCs. Section 3.0 also .
contains the resuits of the screening level risk evaluation and discussion of extremely .- .

conservative potentlal risks. Section 40 describes the secondary level risk evaluation and

Section 5.0 details the snte-speclﬁc 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 ara 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, itis 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 potentlally affected ecosystems and is used to identify potenhal 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 facnlltates rapud
elimination of compounds that pose little potential risk due to therr physnoochemical properhes or

relatwely small potentral exposures

- The elements of the CSM for the ORS provuded in thls section are as follows: a brief overview

of the physical and geologic setting of the site (Sectlons 2.1.1-2.1.3); a description of sute land

use (Section 2.1.4); the important potentially affected habitats (Sections 2.1.5-2.1.7); identification o :
of important exposure pathways (Section 2.2); and a summary of the CSM (Section 2.3).. " -

2.1 Ecosys;tem CharacterizatiOn

. Thus sectron will provnde the necessary background information about the physical (Section 2.1.1)
. and biological (Section 2.1.2) charactenstlcs of the ORS which will be used to |dent|fy habntats )

and receptors for turther evaluat:on

i ) ’ '

21.1 ‘ Physical Setting

ENR

The ORS is located in Nevulle Township. Allegheny County Pennsylvanla, at a latitude of 40° 31" -

Y-N and a longitude of 80° 09° W'(U.S. G.S, Ambridge, PA 7.5 Minute Quadrangle). It consists of

approxumatety 32 acres on the westem 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 Nevrlle Townshlp to the east

| (Figure 2-1).

'Topographlcally, the ORS is relatively flat with the exceptlon of a slight mound on the westem tp
of the island and steep slopes along the. Ohio River (Figure 2-2)." In addition, the slope along the

river is mterrupted by a terrace, typically 20 feet wide, on the westem end of the island. At the

" northwestern trp of the |sland a gentle sIope exlsts extendmg from the Ohio River to the mound

't

_RIAPUBS\PROJECTSWS20003\906.52 ‘ : . 2-1 ) R July, 199¢

© AR302u5M



\-,

1’ .~wo\0.<v ,
71 3y
;\ f
1. 414
VA . /
e

000
6000

. -
. N .
b = e
. PN AL
EREZEN o Ty 0

@@///ﬁ/ﬁb

-’1A:24

e ¥
. IHUV o. .v .-c \
ip )
o1 !

4 ¥

. -
.
AN Y )
» .o
SR Y
. \ N "
Ay g N
v - Y N it .V M\
. -4 et /0l - i O R
. ! v S / 7
N ‘X /.-
. 3 QAN .
Ne RN = TP,

Scale:

2

o

. 224
)

N '~ L)
).
3 A . S 5 s
oy Y/ g 37 3 '/
- X
- AR NG 71
4 2 : x5 .
o, £y By / Ay ; - R
. - AR/ », i - =
D 33
Y i : 4 /
) . > (/
_Y K 7 \
> N v <
3
- N 4 Y 4
/ 7 :

) Rew |
0 R

Miles
Revised 3/10/33 [4920-003

Feet .

ey

10000
2
PENNSYLVANIA

Date  8/9/33

OHIO RIVER SITE

FIGURE 2-1
"NEVILLE TOWNSHIP

SITE LOCATION' MAP

8000

NR

 ENSR CONSULTING AND ENGINEERING
MISH
. KB

Drai
. |Apprich -

4000

2000
: 0.5
Ee=er—r————e—gi—
REFERENCE: , , :
mbridge, Pennsylvania, USGS 7.5 Minute' Quadrangle -

QUADRANGLE LOCATION'

Scale

' )
. % v
3 o 7 4
4 o 4 - / ® 7
A P 7“4
. 4 v > 4 . A LI
X X [ N4 . “», . C.
Y < . '
- 4 . t o R ' 1 “ -
. N Py NN R Z . < N A
w oy o O . » X : ]
. y & -." 2. ) BOXTI R =5 . N : 4
;. 3 NMSDE R ” » . S
S d X o N (AT I . s g
SRS 7. / ™ \ - % . [ P Z .
. S~ NN 2 g . . - S, - : i (Z
e S ° . . “r €)X W p A
: o £3 X ~ Q ' £ v D N ;o /
» e . 2T, = iy ATl L2 AN /
- SRR - g i s 4 o y v, .
: N = A , ~ = B \ . 7 4
: » e Y £3y X * : i . . P 3 N
’ A & N e y I AN L e o
: i Y S N R, - =B ’ - e A T Tt - .
. . 3\ /8 = . AN W\l . T [
b X 3 1A /e . N . 4! s 4 ]
I I 77" s 0 . - £ .
\ ¥ . g ! )
. . e S 2518 S Sem Q, A I
. .. ) o o Z 9 -7 Y. .
SR 0 e Y Q) : 15
. TN dy : ZA S Ny RN Wi . 13
- 5 RN n A a 53 Y o al . O 1 4 1.4 ,
A TR NN 55 , N1 N
B - . . i = i i v . 3 o .
N Y N A\ "1 (K 2 SDY¥ .~ .
b A % i e, BOROE }'. . g
* : . ’ ' = % 7YX 1 f + . o XY W . .
b : ~ “, 2 X . 1 i Al
: - = - AN N B
. + = S SN § o\
. . . X Ny S S O 000 N\ R . .
i : S NN o = d N 4 & . B
2 o — R R 5 o e = ' BEAN .
) 3 Q NS D Y Zacd \ LA K Q) -l .
2 i . N =N oS N J
y ) S / X > B - .
t . ’ . ARy N $ SN : e
< B 5 A o AR N ' .
Xy . b S 3 D MR 8.3 4.,
R J . - - N RS R . {
gy . L o N =™ i Ve 78
3 - o =& i3 PRI %y .
R 2y Yy, . XSS o), . )
S N . . - . ~ = 3 = .
. -, B A = .
7 o P
A ~ 'y . . s S = ! :
y * —_— - < ' i '
S A ) . N R G " J .
3 b N . b - [ . X
. N 4 'l 4 / ARG . ~
TS D . e . . ) ~ ~ < .
") = ; v H -
. ¥ 7 - =~ » : .
v- A, g / + i Y . 2/,
N < ¥ g - 4 . 5 by
B AT 5 M NS Joepe R 4 4 sy
o 80 o 3 o N ) rovad )
Ny S » > - . /
e - YA =W, A »
ey ‘& % g . w, ,\
3 ¢ = 4 i o N R Y N . .
" e 7R ) - 7 ‘ . ) . 3
M > I N 2 - ™ . By
¢ g & A A G 4 ) X NN e = o
f R A . NCH . 5 <4 a . . & "y : ~ .
", S~ ! B o .
VA D . ¥, 7 > 44 /X \ { ~ - . R it
; X of gy N = s SR\ > ] A ) .
) ) .2, NN ¥ 7, ¥ . ¥ Q . N > p
Wi ¥ 44 N 3 < 3 . X > g R\ . R a3l 8 ,
v o b 2 S NNy, S S - N "
y O A " 't K ’-'. = & 4 .. . . E
72 e L - A L4 7 p: Lam ' . . . 7
177 N /A ~ Y/ 4 4 . an R bR 2 X > e 22N .
S Y L2 7 G . A 13 : . 3 LN 4 -’ -
N a 3 -, 7 003 7/ AR N . - y . &
N\ ) ! 7 bl \) 5 o \ " ! ]
N P y ALK "N 4 b . ~o - — 1,
; | A . A i f >, . .
g ¥ { 3 - A 3 ) .
. ) S A2 :
L e ' s 8 "l
1 WY >, ) ¥ J 9 \ . 4 ¢ !
: g & % - > .
R D S . . ™ e .
[V, ) i P dible3 [ b . ,
8 > 1 s J = A % \ by A o, y ) .
? / K j+ O A N oy S e ¥ ) - \ y o X N
A d P 4 n b 4 -~ 2 ARGt 0 A , , S , .
N7 A% ANy - o = ), 7 ) 4 . ™ -
: S e e & a > 8, . o) " . ‘
y ( » G 5 7. ¢f -
. A< et Al S D) 3 Q) W, A . ) -~
1 2 He e N g VA7 > A g § < O\ s o n g - -—
e/ 2. Y 5 O - A L « 1 - ~ 3
) R - /2N, oV ? /% \\N 4 o L] ] 1 4 ey .
i 1 . - 4 Ay 2 «_o A\ ) ~ &4 SN T
by . . i v’ "\ ] i Ny ¢ .o vy & =
=] . Sl R~y N7 ¢ NN % \ = =
4 % AR /it 3y, ;. h . £ ) X . . \ e - by -
of .e.fo o gL N 3 - 5 . S A \ - = =
. ¢ 2 4 - .. . R\ N = 3 b
of o 4 G . f 3 . N 3 \ N5 : .
. A ke ! Y S v . - S
N ’ . . . e v, b ? ! 3 7z z \ SN . e
- .l - s o 4 e B S LA 7 * R A \ a0 N
o . (I, - S = g < 332 g, 3 "N o .o
4 + eses esa 4 Y . f e : ) X R
. : N 0 - e > ) . A ] G
! [/ - AT 2 LR - N 0 . - / ", - i
. s oy AN . e ., AL = -
DA 4 . oA . : % o
L5 i o RS M 00 Lo . ) 38 )
3 i . ona’ - i 3 .
1 . . o . R .
N i’
1

LA



fo ng (¢ YA t6/1¢/8 Pasinay ax .tsa&( ,
rady |- ..w.uc uuu 26/01/11 ay3eg HSW- Wa04g
4 VINVATASNNId ‘dIHSNMOL u._.__>uz

- S4/14 3US ¥3A OIHO

3US ¥INY OIHO 3HL IV SI¥ALVIS
F9V3UNS 40 NOILVIO01 JLVAIXONddV

: A 3
\\ N /w)o..v ‘ .W
.\\O‘..,o Y . 1)
. . - : OQ . O ) 0 § ) \g. O
A , SN O -
o o avd /- . .
zo=<z_z<58ua I
" Gvod Kivkdsv o>
. T GNY 13AVHO f Q
] r.
OZE.E.—Q EO&&:m ONY J8U30

. “TI3M WO G3INOONVEY .
. /I.%lkw&.ﬁl B s&.&& 6V15 - 31380N00 <

:6&5 moz:tunxozoo

. ~ - 1334 NI 3OS
~ ONRIINIONZ NV ONILINSNOD ¥SN3 o
o zugu
2 mm:ﬁ_n_ ‘ ‘
" GVOY LIVHdSY . .
" ONV BAVED ° ~ , / %
m ¢ O Ol \
. e -
o0 05

'AR302L56

23




G‘Lv

ks ENR"

_ The OHS is approxlmately 27 feet higher in elevatlon than the OhIO River normal pool elevatuon -
. in the Dashields Pool (located between the downstream Dashields Dam and the upstream;-

|  Emsworth Dam) o

21.2 Bedrock Geology

" The ORS is located wnthln the Allegheny Plateau. sectlon “of the Appalachlan Plateaus'

Physiographical Province. The geological structure of the region is charaotenzed 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 Irmestone and coal beds are also present in the Connemaugh |

Group
213 SoilGeology -\ . . .

Neville Island is a detached portion of a dissected river terrace that was depésited by the

. ancestral Ohio River. The terrace is partially submerged by lmpoundments aon the Ohio River.”

" Remnants of the terrace flank both sides of the Ohio River at approxnmately the same elevatlon
as Neville' Island (Adamoan et al., 1949) -

: Unconsolldated sediments overlle the bedrock in the stream valleys. These unconsohdated
" sediments are generally 60 fest thlck 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
" - Quatemary 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

approx,imately*zs feet thick and the glacio-ﬂuvial deposits are generally-35 feet thick._, ~'

.a,'-k .
(‘&J

"The top soul at the ORS, as charactenzed by the u.s. Department of Agnculture. Soil

Conservation Seivice, 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 Ideﬂtlfled (U.S.D.A.,1981). The apparent causes .

‘ ~of this disturbance at the ORS include both- historical land use (agncult_u_ral and industrial
operations)'and the more recent gradingof surface material for potential park operation.
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2.1,4 Land Use at ORS and n th . Vinity

. The ORS is located on the westem tip of Nevrlle Island. The land rmmedlately adjacent to the h
site to the east consists of urban residential and commercia! properties. The eastem 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 surroundmg the ORS tothe -
- north, west, and south is dominated by the main and back channels of the Ohio River. Upstream

of the site, areas along the Ohio Rrver consist ol‘ urban rndustnal and commercral development.

Residential, commercial, and'lndustrial properties exist in the v_icinity of} the OFtS. ‘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 Coraopolls are primarily mixed residential and commercial areas with
o undeveloped areas interspersed due to steep topography :

The communities of‘ Sewickley, Osbome, ‘and Haysville are located north of the Ohio Riyer and

* the ORS. The land in those communmés adja'cent to the Ohio River contains residences,

industry, and transportation corridors (i.e., rail lines and State Route 65). The area dxrectly north
of State Route 65 is sparsely populated pnmanly due to steep t0pography :

Hrstoncally, the ORS was used pnmanly for agricultural purposes lrom the last century untll 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 constructlon debris from Neville Island residences.

U.S. Navy barracks were constructed on the eastem portlon of the ORS. These barracks were '
- located to the north and east of the Coraopolls Bridge, but were demolished and removed from
_the site during the 1960s. The area of the site contamlng the U.S. Navy barracks was not used

as part of the mumclpal landfill and does not contaln waste disposal areas. From 1952 through :
the 1960s, the ORS was used for the disposal of industrial wastes, much of whlch onglnated from

the mdustnal interests located at the eastem end of Neville-Island.

: Constructlon of the Ohio Ftlver Park was initiated in August 1977 and grading, construction, and

landscapmg 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
' landscaprng and infrastructure are not being maintained. ’ -

- The ORS has been }used,for industrial purposes since the 1940s except for the L_l.S.'Navy.
“barracks that were located on the eastemn most portion of the site. The ORS is’ currently zoned
“special". This zoning classification indicates that there are conditions placed on yses of the

- ORS. Typrcally, specnal zonlng classifications are used for publtc parks, public parkmg, etc. Any k
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' future development of the ORS must be approved by the Neville Town'ship Zoning Hearing Board. .
The Neville Land Company (NLC) has no intentions to transfer ~ownership-and control for
resndentlal purposes. ‘ :

24.5  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. m which potential effects of the ORS are expected be greatest
through direct or indirect exposures For example, an |mportant habitat could either be directly
affected by compounds. of potential concem in  groundwater discharge from the ORS or

altematlvely provide food or shelter for species exposed to compounds from the ORS. Important o

habitats were selected for evaluatmg the potentfal 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 commumty to disturbance. - Identification of habftats and
vegetatlon species in the vicinity of the ORS was based on aerial photographs, resource maps o
and other environmental mformaffon supplemented by observations and samplmg results from
a fleld reconnalssance : : -

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 Newlle Island. The
terrestrial resources include habitats located on the OFfS ‘The important potential aquatlc habitats -
include the deep water sectlons and shallower littoral areas of the back and main channels of the
Ohio River adjacent to the ORS. The lmportant potentlal terrestnal habitats include the upland |

- ‘area in the southem half of the sits and the riparian/flood plain habitat which exists at the

shoreline around the periphery of the ORS ‘These habltats and.the associated plant and animal
p commumtles are described i |n detail below

L

216 Aquatic Habltats -

The ORS is Iocated on the western tlp of Nevnlle lsland bordered by the Ohio Rlver South of . -

the OHS is the back channel of the Ohio River and north of the ORS i |s the main channel of the
Chio River. The Ohio River was selected as an important habitat due to the proxlmlty 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 potentlal sensmwty of the aquatic

orgamsms found in the Oth River.
i :

, The main channel of the OhIO River at the ORS between River Mile 9. and 10 is a fairty stralght —

 stretch which ranges from 1 ,000 to 1,200 feet wide. Depth in the main navigational channel is
approxlmately 15-20 feet wnth a nonnal pool elevation of 692 feet above mean sea level (MSL)
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'}The back channel rn the vicrmty of the ORS is approxrmately 600-700 feet wide and has an
. estimated maximum depth of .about 20 feet at the center of the navigational channel. An
approxlmate cross-section of the back channel is given in thure 2-3. The cross-section identifies
areas of fme-grarned river bottom sedlments located in the back channel adjacent to the ORS.

' The Emsworth back channel dam is located -approximately 2. 8 miles upstream ol the ORS and

the Emsworth main channel dam and locks are approxrmately 3.3 miles upstream of the ORS. -
. The Emsworth dams maintain a normal pool elevatron of 710 feet above mean sea level (MSL) '
upstream of the dam. The Dashields lock and dam is located approxrmately 3.2 miles.

downstream of the ORS. The Dashields dam maintains a normal pool elevatron of 692 feet
(MSL) between it and the Emsworth dam :

~

: ‘Flow in the Ohio Rrver as measured at the nearby Sewsckley U.S.G.S. gagmg statron vanes -

srgnrfrcantly depending pnmanly on precipitation. The maximum flow rate of 465,000 cublc 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 Dashlelds Dam (U. S.G.S., 1992). .

'-Generally. approxrmately 80 percent of. the flow occurs in the main ‘channel of the Ohio Rrver
however, the relative percentage of flow is dependent upon the overall flow in the Ohio River.

~ During penods of high water, much more flow occurs in.the Ohio River back channel, while dunng

periods of low water, most flow: occurs in the Ohio Rrver mam channel (U.S. COE 1993). .

‘ The Ohro Ftrver drains a large portron of the Allegheny Plateau in Pennsylvama Erosron 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 the urbanlzataon and the location

" of communities along the river, the basrn expenences a srgnlfrcant amount of ﬂood damage .

(u. S G.S,, 1985)

The Ohio River is navigable and commodltles such as chemrcals coal, coke, sand, gravel and
other materials are routrnely transported on the river by barges. Because of commercial traffi ic,
the Ohio River is periodically dredged to maintain navlgable 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 vanety of industry (such as steel, chemical, power; manufacturing,

etc.). The river has recelved industria!, municipal, mining and commercial waste discharges for
-over-100 years, The Ohio River s also used for boating and swrmmrng dunng the warm months
. and frshrng year round
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 ENR
' 214.7 . 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 analyS|s was to charactenze exustmg habrtats by

vegetation and to rdentlfy site fauna. : : Co

Three types of terrestrial habltats were identified at the ORS: (1) riparian zone woodlands -
consrstrng of a narrow forested riparian strip adjacent to the shoreline, (2) terrestrial woodlands -
consrstmg of upland forest areas dominated by decnduous hardwood tree species, and (3) ’
maintained grassland - consisting of various grass and shrub species. The habitats are tdentmed
in Frgure 2-4 and descnptlons of the terrestnal habltats are gtven below :

2.2" Potential Exposure Pathways

Exposure pathways descnbe the process by which compounds are released to vanous
, envrronmental 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, andtthe magnitude, duration.‘ and_frequency of potential exposures.

The initial screemng of potentlally important exposure pathways consudered the physncal'
~ 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 Locatton of monitonng wells in the back channel of the Ohio River

o are shown in thure 25.

" 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 nearthe 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 the food chain. The potential effects, if any, of the
CPCs can be.evaluated by comparing the observed or predicted concentrations of compounds.
. of concem to established Ambient Water Quality Criteria (AWQCs) Whlch are assumed to be
protecttve for potenttal exposure through all pathways ' : : ’

’ - The initial set of exposure pathways identified’ for the terrestnal nsk assessment include ‘
; consumptlon of surface water consumption of flesh (ﬂsh amphrblans worms) consumptuon of
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~ plant matenial, inadvertent ingestibn (soil, sediments), and dermmal exposure (soil, sedlments,

~surface water). The inhalation pathway was neither directly quantmable nor Ilkely 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, 1993), and

() lack of appropriate air quality ecological benchmarks. . |nhala'_(ion was, therefore, not |
cansidered in the terrestrial risk assessment pathways. : o

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 Iarge daily food intake relative to body weight
makes them more sensitive to the potential effects of compounds of concem than large animals
which have a lower food intaka relative to body weight. Becauss of the potential bioaccumulation -
of some of the potentlal CPCs, consumption of fish and amphlblans may be an important pathway :
‘ of exposure, as would consumption of small mammals exposed to elevated snte soil
‘ concentrat:ons

The critical exposura 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. X
- 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 brganic 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, conservatlvely estimated for
~ muskrats at 10% (Hayssen personal communication, 1992) by which transfer can occur.. Thus,
_ consideration of the demmal exposure pathway is affected by the compound and species of
concem. Similar considerations may also be appropriate for other exposure pathways.

‘23 Conceptual Site Model Summary -
* The conceptual site model provides'an 6verview 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 Appendlx 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 context for subsequent risk evaluation.
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3.0 SCREENING LEVEL RISK EVALUATION

As part of the approach suggested by U.S. EPA Regron 3 an mmal conservative evaluation was '
performed to' identify all _compounds of potential concem.  This evaluation allows the risk
assessor to consider the extremely conservatlve scenario and largest possible pool of stressors
Further evaluation is necessary to assess the reasonableness of concem associated with.

' compounds identified in the initial, conservative evaluation. This further evaluation is required to
‘refine the CPCs to a point where suffrcrently reallstic risk information can be communicated to the
site risk manager to allow the weighing of feasrbrlrty optlons and to support risk management
decrsrons - S

| In the screening level nsk evaluatron, all compounds detected in the various site media were
-compared to conservatrve 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 RI study), their potential to pose an environmental risk, and the avarlabulnty, N

‘of relevant ecotoxlcologlcal benchmarks An outlrne of the activities undertaken at thns evaluatnon
stage is shown in Flgure 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 RI. The screening level CPC list contains a
- number of organic and inorganic compounds assocrated with wastes present on the ORS and is
based on the results of the Remedial Investrgatlon (ENSR 1993), as well as earller lnformatlon

o Analyses of compounds-were made in fourrtnedia: surface wat_er. sedrments,gsurface sorl. 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 évaluated. 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 cdncentrations,

o . the upper 95% confidence limit, and -the frequency of ‘detection for each compound. Data

reported as below the detection limit were entered as ¥ the detection limit for the purpose of
_calculating these statistics. Followrng a protocol suggested by U.S. EPA Fleglon 3 staff (with
which NLC and ENSR dlsagree) the higher value of two duplrcate samples was used as the
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. asthe companson value in thls preltmlnary evaluation.

e 1

representative value and proxy values for non-detects (i.e., % detection limits) were included

regardless of whether they exceeded the maximum detected value.

Forthe screentng level evaluatlon the detected screenlng level CPCs were compared to natlonal :
cntena or U.S. EPA-Region 3 reglonally-endorsed environmental benchmarks, where available.

: Examples of the environmental benchmarks and the applicable medium included the federal

Ambient Water Quality Cntena (AWQC) for the protection of freshwater aquatlc life for surface

~ waters and benthic orgamsm and the guidance Effects Flange-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 énvironmental

* - 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
envrronmental benchmarks (i. e EEQs greaterthan 1 0) were retalned in the risk assessment for

: further evaluatlon

Compounds thatdo not have an appropriate environmental benchmark (i.e., AWQC or ER-L) were

. comparedto background concentrations. Compounds that were present at concentrations greater

than background levels were retained in the risk assessment for further evaluatlon Compounds

“that were below the environmental benchmark were eliminated from further consideration
- regardless of the results of the background companson -

f

The following sections dlSCUSS the selection of screemng 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 willbe

evaluated further in later sections of the ecologlcal risk assessment An overview of the entire

’ evaluatron process is glven in Flgure 3-1.
3.1 Screemng Level Rtsk Evaluation, of CPCs'in Surface Water '

| To identify CPCs in both the main and back channél surface water detected compounds were

compared to relevant cntena 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 maxtmum was used

.. N

*
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_ Table 3.1 Screening Lavel Evaluation
Surtace Water Screening, Main Channel
. Ohio River Sita, Neville Island :

", Ecological Risk Assessment

St Orign
Comp.‘\fa!uo

Freshwater | ‘

- AWQC.
)

Ratio of

Comp. to .
BKGD Value

{unitless)

 Resultof

(*=include in
next screen)

Aluminum

Barium

Calium .
'Totalcmanhm(aam)(a
: Totalcmomhxm(asvn

: ccpper(?-) .

Magnesm

Manganess
mery;,il:; -

Znc (. o
Bis(2-ethylhexyl)phthalate
Di-N-butylphthalate -
Gamma-Chlordans
2457 © -
24D .

Acetone

95th UCL
g5th UCL
Maximum

jesthucL

JesthucL ™

95th UCL

IMaxdmum

95th UCL

osfesmuct |

eshuCL |
[ssthucL

ssmuct |

ER N )

- InoTEs:

(1)VdueahbrackebrepresunomhaﬂmoSQLwhmmdetectsmrepomd
. (a&itedamha.rdnmdepmdem. Vabopresenudhbramwmmnmemedha:dmdam%

Table 31 .
13-Jul-94
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. Table 32 Screening Leve! Evaluation . .
‘Surface Water Screening, Back Channel

" - Ohio River Site, Neville lstand
-Ecological Risk Assessment

Compound ‘

Freshwater | .
1 awae

© - Aluminum
Calcium

Total Chromium (as Ill) e)
Total Chromium (a: Vl) :
copper &

Magneslum
Manganese
Mercury -
Potassium
Sodium .

Acetone

zw o : ’

Maximum

|Medruan - ]
Maximum :-

85th UCL

Fesaitol
(‘-include in

NOTES:

. (1wa1uesh'bmckaamprmmmmusmmmmdm“mnpomd
) (Z)Q'heﬂamhardmadependem Valuepresemedhlonmirimwnmasmdhardnesdﬁmgn.

able 3-2
13-Jul-94
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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 EEQi is less than or equal to 1.0, the comparison value concentratron observed i 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 simpilify mterpretatlon -

o In -addition, a background surface water sample was collected in both the main channel and the
-back channel. Concentrations of potentlal site-related compounds in surface water- were

. compared to the concentrations of compounds detected in an upstream background sample. If

the resultlng ratio was less than or equal to 1.0, the compound was not selected as a screemng
level CPC If the ratio was greater than 1 0, the compound was retalned for further evaluation.

~ 3.1.1 - Main Channel Surface Water SR

As shown in Table 3-1, the EEQ was greater than 1 0 for alummum chromium (Vi), copper and

“mercury in the main channel surface water samples. Because concentrations of these .

compounds in matn channel surface water were greater than chronic AWQCs, these compounds
‘ were retained in the risk assessment for further evaluation. Chromium (lll}, 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

. “ofthe ORS. Calclum. magnesium, manganese, potassium and sodium wera 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 essentrally the same concentrations in surface water

_ ‘samples collected in the marn channel adjacent to the OF‘tSAas in the backgroundsurface water
sample. These COmpounds were eliminated from further consideration. All screening level CPCs

in the main channe! suifaca water retained in the risk assessment for further evaluatton are'

rdentlf:ed in Table 3-1 with an astensk.

312 Back Chan’ne_l 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 (lll), iron, and zinc were present
o at concentrations below the AWQC and wera thus eliminated from further consideration. -

-
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8.2 ‘Screening Level ,Risk Evaluation of CPCs in Sediments

ENER

. Manganese and gamma—chlordane were present in back channet 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 fromfurther consideration in the ‘risk

assessment. All screening level CPCs in the back channel surface water retained in the nsk
assessment for further evaluation are ldentlf" ed in Table 3-2 wrth an asterisk. .

Sediment samples’were evaluated separately in the main and back ch,annels; The screening

"level evaluation of CPCs in sediment was performed against the ~guidance concentrations (ER-L
values) for sediments déveloped 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

percentlle of the data where effects were observed and provide an estimate of where effects are.

{

frrst hkety to be detected. R - T , - 5

‘ Two points regardrng 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 uncluded and these data suggest that the

-, threshold at which brologlcal effects were flrst 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 screemng tools; however, they do not carry the regulatory authonty of "

' AWQCs

The ratio of sedime’nt'compound'con'centration to the ER-L'is provided for the main channeland
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 anatysrs ‘ :

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 screentng level CPC If the ratro was greaterthan 1.0,

“the compound was retalned for further evaluation. -

. Bl

. o \ ) N ) . : E .
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321 Main Channel Sediments

f‘AS shown in Table 3-3, the EEQ was greater than 1.0 for the followrng compounds arsenlc :
- chromium, copper, lead, mercury, nickel, zinc, 4,4'- -0DD, alpha-chlordane, PCBs, dieldrin, endrin,
“gamma-chlordane 2-methylinaphthalene, 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 wers hlgher than ER-Ls. Therefore, these compounds were retamed' .

in the risk assessment for further evaluation

Companson of. compound concentratlons in main channel sedlment 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-aldehyds, and endrin ketone.

~ 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)iluoranthene. dibenzofuran and indeno(1,2 3-cd)pyrene were detected at concentratrons
below background levels and were thus eliminated from further consrderation All screening level
CPCs in the main channel sediment retained in the risk assessment for further evaluation are
|dent|fied in Table 3-3 with an asterlsk : : :

3.2.2' ‘Back Channel Sediments :
As shown in Table 3-4 the EEQ was greater than 1.0 for the follow:ng compounds arsenlc.
: chromium, copper, lead, mercury, nickel, zrnc,44’ -DDD, alpha-chlordane, PCBs, dieldrin; endrin,"
garhma-chlordane, 2-methylnaphthalene, - acenaphthene, . anthracene, benzo(a)anthracene.
benzo(a)pyrens, chrysene,\ dibenz(a,h)anthracene, - fluoranthens, fluorene, . naphthalens,
) phenanthrene, pyrene, and total PAH. These resuits mdlcate that concentrations of these
compounds in sediments were higher than ER-Ls Therefore, these compounds were retamed ,

inthe risk assessment for further evaluatxon

A

Based on comparison to the'background values, aluminum, barium', beryllium, calcium, ‘cobalt,
cyanide, iron, magnesium, manganese, potassium, selenium, vanadium, 2,4,5-T, 2,4,5-TP, 2,4-D,

‘_ -endrin ketone, lindane, bls(2-ethylhexyl)phthalate. carbazole, 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 3-4withan

. astensk B . S
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Table 3.3 Screening Leve! Evaluation ;""" T SR
Sediment Scresning, Main Channel o ‘ ) .

Ohio River Site, Neville lsland ; .

Ecological Risk Assessment

221E+07
1.94E+04
A.01E+QS
S32E+03
SBSE+07
9.80E+04 .
AQ1E+04
1.48E+05

 AR30247

A}
“gocEsa2 | 1
. ‘1.90E+0%
CenEsos |
INotes: - ‘ o
L) mwmmmummduacoomld (1992}mptbr¢4’000 ch!ordanes.aeldm .
and endrin which are from Long and Morgan (1890). .

(2) Values in brackets represent one half the schhcunodetedsmn reported.

R indicates that the data are unusable based 6n quality eontrol measures. A\
' TNSEDWG1 Verson Z1 '

" RAPUBS\PROJECTSWS20003\906.83 - 39 ' July, 1994
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- Table 3.4 Scresning Level Evaluation . - - )
Sediment Screening, Back Channal - . ' - ' . I
Ohio River Site, Neville lsland o : . .
Ecological Risk Assessment . ’ B o _’v‘

| Fatoof [Resum ol
*|-Comp.to [Screen: =
| BRQD Value (v mincluded inf
{unitiess) [next screen) |

1.03E+08

S.07TE+04
1.57E+0S
9 1BE+03

“§ A78E+03 |9%h UCL
- &u&m 95&00&

1.78E+03

(1) ER-L values are from Long and MacDonald (1992 meptforll‘boo. chlordanu.diddm.
and endrin which are from Long and Morgan (1590).
(2) Values in brackets repressnt one haXf the SOL whers no detects wers reported.
wmmmmmmmmmumeymmmn ;

"'ER—o-sa WQ1 version 2.1
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33 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 providedva suggested set of soil criteria for selected compounds,

mastly inorganic. Use of these soil criteria by ENSR for this evaluation does not constitute an

- agreement as to the correctness of sueh an application. As in the case of the surface water and

sediment screehing, the ratio of the compound concentration detected on-site to the estimated

~ criteria value is the EEQ If the EEQ was greater than 1 0 the compound was retalned for further

evaluatron

Asshown' in Table "3-5, the EEQ was .greater than' 1.0 for the following compounds: arsenic,

~ copper, lead, manganese, mercury, and zinc. Therefore, these corhpounds 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 elnmlnated from further consrderatron in the risk
assessrnent N '

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 on 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-d|chloroethene 4-methyl-2-pentanone, carbon
disuffide, 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. Al screenmg level CPCs in surface
~ soil retained in the nsk‘ assessment for further evaluatlon are |dent|f|ed in Table 3-5 with an

asterisk.

34 Screening Level Risk Evalr.ration of CPCs irl[Grc:u'r\c‘i\rvaterT

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.l 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 .

'groundw'ater 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 mformatlon avaalable

 RAPUBS\PROJECTSWS20002\906.83 31t : S : July, 1994
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 Table3.5 Screening Level Evaluation

" Surface Scil Screening -
- Ohlo River Site, Neville lsland
Ecological Risk Assessment
. ~ : . _ Environ. | Rao of  |Results of
‘ - | Comparison| Stat Origin | - Criteria BKGD Effects Comp.to |Scresn
: Valus - oof Vaiue (1) Valua (2) Quotient | BKGD Valus|(* = include in
Compound ~{mg/kg) | Comp. Valus| - (mg/kg). (mg/kg) {unitless) | (unitless) Inext screen)
Aluminum 15133.241 |95th UCL 13100 18] - *
Arsenic. 12.598 {95th UCL 10 8.3 128 1.52 *
Barium 213.270 j95th UCL 300 130 071 1.64
Beryllium . .1.698'{95th UCL - R {0.125] | 13.57
Caleium - 46739.318 |95th UCL ' 2160 | 21.64
(totahy . 25437 {s5th ucL 30| 18} o84t 18| -

’ 13.178 |95th UCL .23 151 0.53 oss| ' -
Copper 78.208 |95th UCL 70 2 1.09 381 .
Cyanide '20.949 |95th UCL.. . 68.50 .
fon 37672.221 {95th UCL * S 122) e
Lead ... 84,202 J95th CL 250 238} -
Magnesum- ... " 1. 3798.343 {95th UCL . SRR B 1.98 .-
Manganess - 1918.640 |95th UCL 600 | 1.78 .
Mercury 0.942 |95th UCL 0.03 [0.065) 314 14.50 .

. 80 ‘

R TN WSS

% B e %
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Table 3.5 Screening Leve! Evaluation '
Surface Soil Screening .
Ohio River Site, Neville lsland
Ecological Risk Assessment
‘ - ' ' Environ. Raticof |Resuitsef .
- Comparison| Stat. Origin | © Criteria ! 8KGD Effects Comp. o |Screen
S “Value | - of Value{1) | Value(d | Quotient | BKGD Value|(* = include in
Compound (mg__f_k_g) 1Comp. Value] (mgkg) | (mpkp) {unitiess) (unitless) |nextscreen)
Toxaphene i 0.293 |65th UCL 279 *
1,1,1-Trichloroethane 0.006 jesth UCL ° 0.88
1,1-Dichloroethene 0.005 {Maximum o7
1,2-Dichlorcethene (T). - 0007 j85thUCL. | . 163 .
. &Memyl‘z-Penmmm ~- 0,007 185thUCL 1.00 .
. |Acstone .. . : .~=0.007.ﬂ95!hUCL R - 1.08 *
Benzene 0.008 |85th UCL 1.26 .
Carbon Disulfide 0.004 [Maximum 062 |-
Chlcrobenzene 0.004 [Maxmum -~ | 0.62
Chloroforn - 0007 (85SthucL 105} .
Ethyfbenzene - - . .- 10,007 jSthUCL 1.02
" {Methylene Chioride * . - - -0.008 }95th UCL © 118 *
i |Tetrachlorcethene = - 0.006 {85th UCL 0.82 .
.|Toluene . 0.009 |95thUCL 228 .
- |Trichloroethene : 0.009 Jo5th UCL - 1.45 .
* [2-Methylnaphthatene - -} 2419 JesthucL 11.52 .
|Acenaphthene - . . . 1. 0.'1.384 JQS&UCL,._.;__ : 659 L
Acenaphthylene | L0410 995thcL | 1851 *-
" |Anthracene 3.281 |95th UCL: 15.62 L
-|Benzo{a)anthracens - 7.363 Jo5th UCL . 43.31 oo
Benzo{a)pyrene ' . 85th UCL - 89.57 .
Benzob)fiuoranthene 95th YCL- - 6425 |. .
Benzo(ghfperylene -‘ssmucl. : - Bl4L .
Benzo{k)fluoranthene - qesthucL. - 16.35 | ..,
Bis{2-ethylhexyf)phthalate “|e5th UCL - 3813 .
ole 195th UCL : 551 .
95th UCL | 85.12 .
0.00 _
- 895 .
3.24 hd
.51 .
76859 *
685 | hd
7.9 .
Phenanthrene 12494 QSthUCL 156.18 | *
Pyrene .  11.143 [s5th UCL 65.55 .
Total PAH . - 101,027 |85th UCL ' . 96.§9 *
NOTES: -
‘ (1)Soilcrlteﬁa:uggmdbyus EPAHegbnlllmﬂ »
1@ Valms in brackets npresent one half the SQL where no detects were raponed
SOIL-WQ1_Version 2.1
" 27-June-94 ’
RAPUBS\PROJECTSW9200031908.53 3-13 July, 1994




Table 3.8 Screshing Level Evatuation

S o55585:25588 485888

Groundwater Scresning - ) _
Ohio River Site, Neville Island ’ .
Ecological Risk Assessment .
R Chromic | . Mean [ Environ. Ratio of Resutsof. |
. Comparison Stat.Orlgln -Freshwater | . BKGD . Effects Comp. Screen
o Value AWQC Value (3) Quotient - | BKGD Valus {{*=include in
- Compound (ug) comp Value (ugl.L 4 (ugl) {unitless) unitiess} [next scresn)
. |Aluminum 36921.1 95th UCL a7 96900 424.380 0.33 b
- [Antimony (1) 21.8 [95th UCL . 30 2365 0.720 078
. |Arsenie (4) ..o 8%2195thUCL . | . 190 758 0.048 1.22
-|Barum. . LU gearfesmucL ). o 12785 1 0.64
Berylum (1) : e adriestvuet | 53l 85| o843 0.52
Cadmium (&) L 11,3{95th UCL 08| LS ) 141284 783} K
Calcium 264022.3 |95th UCL 56900 . 454 .
TotdChmmlwn(as ) Nv.] 82 |95th UCL 145 -165.5 0.359 031 |
TotdChromimn(asVl) 52 [9sthUCL " 1655 AT21 0.31 .
Copper (& . .
Cyanide - *
m -
Lead (2) *
Mégneshm ' '
.
L ]
..
]
* .
[
e

l.»..‘.'l’l..-.'....-

[0
0.
[0.05]
IRy (-3
> ‘I[Om
Endosulfan il 0.18 [asth UCL 10 aziat 3.60
Endirin Aldehyde (3) - 0.18 [95th UCL. 3] [005)| . 78281 - 360
1.1, 1Trichlorcethane | - 17 (3.0} (&) N Y
1,1,2:Trichlcroethans (u ;. [8.0){a) i , 4358 |
1.2-Dichloroethane (1) - - Boj@] oo 4348} :
1.2-Dld1loroethem(l')(1) TN . -43.58 *
- |2-Butanone 5.0} (a) 44.68 *
Acetons ' . [5.0] (a) 48.10 *
(continued) ..

RAPUBS\PROJECTSWI20003\906.53 .
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' Teble 3.6 Su'eemng Level Evaluahon

3

AR302480

. Groundwater Screening
Ohio River Site, Neville lsland '
~ Ecological Risk Assessment
- -Chronic |-~ Mean . Environ, 'Ratio of Rasults of -
Comparison Stat. Oﬂgln ‘Freshwater | = BKGD Effects Comp. 1o " Gcreen

S . Value ' ~AWQC | ‘Value (3) | Quotient | BKGD Value |{(*~=include in

Cempound fug) - COmp Value {ug/t) {ug/l) . (unitless) |- “(uniiess} |nextscreen)
Benzene {1) Too217eiesthUcL . - ] s 0 e 43440 -
Bromoform . . 18209 festhucL | - - B.0]{a 354.18 *
Carbon Disulfide -e2a8esthucL |- ool [5.0] 4e) S 4466 J
Chlorobenzene (3) 217.8 |¥5th UCL -50] ! B0 @1 4,356 4355 »
Chioroethane : 2181 |eSthUCL o 5.0 (& ' 43,62 b
Methylene Chioride 217.7-jesthuct | - | Ba@] = |  43s4 .
Tetrachiorosthene (1) LRTesthucL - | 840 [5.0)4e) |- 02594 43maAf. . .
Toluene (1) CairsfesthucL oy ilsolEy 482 .
[ Trichloroethene {1) ;2179;‘95&;001..1 . 21900]  [s0]{a){ . 00099 43858 3
NOTES:
(1) insufficient data 1o develop criteria. Value prosentad ls the LOAEL .
(2) Criteria ere hardness dependent. Valuepresemedb!oranﬂnhmmmeaswedhardrmofssm
(3) Values in brackets represent one-half the SQL where no detects were reported. :
(4) Critarion for Arsenic (Ilf). ]
(a) Background eoncemranon represents the m!nh'num value.
GW.WQ1 Version2.1-
13-Jul-84 .
RAPUBS\PROJECTSWS200031806.53 3-15 - ‘ July, 1984
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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, cyanrde.‘lron lead, mercury, nickel, silver, zinc, 2,4,6- -

. trichlorophenol, 2.4- dichlorophenol 2-nitrophenol, b|s(2-ethylhexyl)phthalate, naphthalene phenol
“dieldrin, endosulfan i, endrin aldehyde, and.chlorobenzene. - Therefore, these compounds were
* retained for further evaluation. Antimony, arsenic, beryllium, chromium Ili, selenium, thallium, 2-

_ chlorophenoal, 1,2- dichloroethane, tetrachlorogthene, -, and trichlorosthens were. present at ,»
. -concentrations below the chronic AWQC These compounds were thus ellmmated from further g

consrderatlon

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, 2,45-T, 2,4,5-TP, 2,4-D, 4,4-DDE, alpha-BHC, 1,1,1-trichloroethane, 1,1,2-

tnchloroethane, 1,2-trichloroethene, 2- butanone, acetone, benzens, bromoform, carbon disulfide,
chloroethane, methylene chloride, and toluene. Therefore, these-compounds are retained in the L
. risk assessment for further analysis. Barium, cobalt potassrum, and vanadium were present at

concentratrons below background levels and were thus eliminated from further consuderatlon
35 Consrderatronro_f CPCs Identified in the Screemng Level Rislr Evaluati'on |

The screenlng lvel risk evaluation provides' a long list of CPCs. The selection of these
compounds is prompted by exceedance of conservative environmental cntena or, for compounds

' lacking criteria, by exceedance of background concentratlons A general discussion of the
potentlal adverse effects assoc:ated with the classes of screening level CPCs under consrderatron '

is provided below. S
35.1 Heavy Metals '_

) Heavy metals are wrdespread 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 (eg.. cadmium, mercury). Adverse '

developmental effects have been observed in both aquatlc and terrestnal organlsms

: _Heavy metals were detected in surface waters, sedlments. unsaturated soils, and in the

groundwater at the ORS (ENSR 1994). The heavy metals identified as potentral conceminthe .

| ,vanous media at the ORS are arsenic, barium, beryllium, chromium, copper, cyamde, lead '

manganese, mercury, mckel selemum silver, thallium, vanadlum, and zmc

Most heavy metals affect the reproductlve success of fish and are bloconcentrated to varying
- degrees.  The toxrcity of some metals in water varies with the amblent hardness Some of the

 R\PUBS\PROJECTSW920003\906.53 , : 3-16 L : T T uy, 1984 -
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heavy metals such as barium and lead behave in @ 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
aquatlc and terrestnal plants :

35,2 Earth Metals .

- 'Earth metals constltute large propomons of SO|Id medla such as soils and sedrments 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 occurnng hlgh Ievels they are generally
regarded as non-toxic. - :

Earth metals were detected in all media at the ORS (ENSR, 1994). Earth metals Wthh were
identified as screening Ievel CPCs included alumrnum calcrum magnesrum potassrum sodlum
cobalt and |ron '

353 HerbicldeslPesticides

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

) Pestit:ides ‘are complex organlc compounds that are generally designed to act on the central
nervous system, respiratory system, and/or circulatory system. Pesticides are generally |IpOphl|IC :
compounds and bloconcentratlon may be possrble ‘

'Herbicides and pestlcides identiﬁed as screenmg 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 endosulfanl endosulfan I, endosulfan sulfate,
heptachlor, heptachlor epoxlde ‘and methoxychlor

- 354 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

RAPUBS\PROJECTSWS200031906.53 . . 3-17 : . , T duly, 1994
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tissues. Acute toxicity tests have demonstrated that PCB exposure may lead toweighi loss,
ataxia and diarthea 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 sensmvnty to PCBs. Rats used in chronic oral toxicity .

| ‘ testlng 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 chlonnatlon The growth and development of
_ young fish |s adversely aﬁected by PCBs. ,

| - Total PCBs and mixtures of PCB congeners (e.g., Aroclor 1242 1248 1254, 1260) were identified
as potenhal (candndate) compounds of concem.

355 Polynuclear Aromatic Hydrocerbons

Polynuclear aromatic hydf’ocarbons (PAHSs) are a diverse group of organic compounds thatare -
* widespread in urban envnronments 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 metabollzed rapxdly in the body and
therefore do not tend to bioconcentrate. Under laboratory condmons. adverse blologlcal/eh‘ects
_ . associated with PAH exposure mclude decreased survuval growth and metabolism, and tumor
= formatlon ' _ S .

At the ORS, a large number of PAHs were identified as’ potential (candidate) compounds of

- concem. They included: 2'-methyln_aphﬂ1alene, acenaphthene, anthracene, benzo(a)anthracene,.
-benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, ‘fluoranthens, fluorene, naphthalene, -
phenanthrene, pyrens,  benzo(b)fluoranthene, benzo(g,h.i)perylene, benzo(k)fluoranthene, '
indeno(1,2;3-c,d)pyren_e. acenaphthylene, hexachlorobutadiene, phenanthrene._pyrene." ‘

35.6 Chiorinated Compounds

Pathological changes. in the liver have been observed in rats exposed, via the inhalation routs, -
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 chlonnated compounds tnchloroethene 12-d|chloroethene. 1, 1 2-tnchloroethane 1, 1 1-
tnchloroethane, and chloroethane were |dent|ﬁed as potential (candxdate) compounds of concem
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357 Semi-Volatile and Volatile brganic Compounds (SVOCsNOCs_) '

~Semi-volatile and volatile o"rganicvcom'pounds (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 humber of
seeds germinating has been observed. At very high levels, SVOCs and VOCs have been
observed in brrds to produce abnormalrtres in body werght ‘and egg productron

At the ORS, the SVOCs and VOCs which were identified as potentral (candrdate) 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.

358 Phenols

Members of the pheno! family of compourids 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, lrver and renal functron rmmune.
_tunction and fetal development have been observed '

The followrng compounds of the phenol famrly were rdentrfred as potentral (candrda}te) compounds
of concem: phenol, 2,4, 6-trrchlorophenol 2,4~ drchlorophenol 2 4-drmethylphenol 2-n|trophenol '
and 4~methylphenol A : :

3.6 Summary of Screenrng Level Brsk Assessment

A prelrmmary nsk assessment was made based on the results of the screenrng 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 (Sectron 3.6.3), and groundwater (Section 3.6.4).
Envrronmental 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 o
3. CPCs were also selected due to compound concentrations- greater than background Ievels
but no ecologrcal risk estrmate was possrble from this companson

'fTo interpret the 'significance of theseEEQ values, it is useful to-classify the values into those

. assaciated 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

envrronmental nsk whrle quotrents greater than 10 are consrdered mdrcatrve of probable
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: envrronmental risk. This is consistent wrth u.s. EPA Regron 3 envuronmental risk assessment
gurdance (U S. EPA Reglon 3 undated) '

Due to the stnngent nature of the screenmg Ievel nsk evaluatlon (i.e., consewatlve cntena srte
: ‘apphcation and inclusion of all compounds above background value), most medra had a Iarge
number of CPCs Quantitative risk assessment of. these CPCs, including earth elements and
many compounds for which no ecotoxicological cntena were avarlable. would be unlikely to
effectively characterize the potential ecological risk. At this stage, :t is helpful to identify CPCs
- of probable and possible concem, 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 udentlﬂcatlon g

-3.6.1 Surface Waterr -

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 Rlver and Section 3.6. 1 2 assesses potential risks -
|dent|f|ed m the back channel

3611 Main Channel Surface Water . S /

" The results of the screenrng level evaluation of the surface water in the main channel indicated -
that mercury was of probable concem; aluminum, chromium (V1), and copper were of possible
" concem; and calcrum ‘magnesium, manganese, potassium ‘and sodium were unassessed. No
further nsk assessment was made ‘

3.6.1.2 Back' Channel Surface Water ,

- The results of the screenmg level evaluatron of the surface water in the back channel mdrcated
. no CPCs of probable concem; aluminum, chromium (VI) and copper were of possuble concem '
. No further risk assessment was made. ‘

362 Sedi"me'n,ts

~ A preliminary risk assessment was made for sediments based on the results of the screening
level risk evaluatlon (Tables 3-3, 3-4). Section 3.,6.2. 1 describes potentlal risks identified in the. '
sediments of the main channel of the Ohio River, and Section 3.6. 2 2 assesses potentlal risks
o |dent|fred |n the sedrments of the back channel ‘ :
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-~ 3621 Main Channel Sediments

The results of the screening level risk evaluation indicated that 12 CPCs were of probable t
. concem, 14 CPCs were of possible concem and 21 CPCs were unassessed (i.e., neither AWQC
nor ER-L values were available). The CPCs of probable concemn 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 possuble
concem included arsenic, total chromium, copper, lead, mercury, nickel, 4.4'- DDD, anthracene,
benzo(a)pyrene chrysene, fluoranthene, naphthalene pyrene, and total PAHs No further nsk
assessment was made. :

3622 Back'Channel Sediments |

The results of the screemng level risk evaluatlon mdrcated that 13 CPCs were of probable v
concem, 13-CPCs were of possible concem, and 28 CPCs were unassessed (i. e., no available
cntena) The CPCs of probable concem included dieldrin, endrin, 2-methylnaphthalene ’
-acenaphthene, anthracene, chrysene, drbenz(a h)anthracene fluoranthene fluorene naphthalene

phenanthrene, pyrene, and total PAHSs. The CPCs of possible concem lncluded arsemc 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.

1363 Surface Soil

A prelrmmary nsk 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 concem;
- arsenic, copper, lead, manganese, and zinc were of possible concern; and there were 72 CPCs

for which applacable soil cntena were not available. No further risk assessment was- made

. 3.6.4 Groundwater -
A preliminary rrsk assessment was made for groundwater based on the results of the screenrng
level risk evaluation (Table 3-6). The results mdncate that 11 CPCs were of probable concem,
10 CPCs were of possible concem, and there were 24 CPCs for which no AWQC were available
for comparison. The CPCs of probable concem included alumlnum cadmium, copper, iron, lead,
- mercury, zrnc, 24- tnchlorophenol 2-mtrophenol dieldrin, and endrin aldehyde. The CPCs of

' possible concem included chromium (V1), cyanrde, nickel, silver, 2,4-dichlorophenol, bis(2-

. ethylhexyl)phthalate naphthalene, phenol ‘and endosulfan Il. No further risk assessment was -
_ made. o _
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4.0 SECONDARY LEVEL RISK EVALUATION

" In this sectlon of the nsk assessment all CPCs whuch were rdentlfled in the screenlng Ievel 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.- . :

i As part of the secondary level risk evaluation, common, ubiquitous constituents were removed -

" from further’ consrderatron as secondary. level COCs in all media (i.e., water, sedlments, soil,

groundwater) In addition, lesser earth constituents were compared to the average background' '
soil concentrations for eastem United States (ATSDR, 1992). if average values for the site were
- comparable to averags. values for the eastem U.S., those elements, were removed from further
evaluahon This comparison was reserved for elements for which no.appropriate criteria (e.g.,
AWQC, ER-L) were available. This appllcatlon 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 relatlve to background levels. It should be noted that a hlgh background ratlo (ie.,
site v'aluelbackground value) is not, in itSeIt an index of potential ecotoxrcologlca! risk.’

As part of the secondary level evaluation, the anthmetlc mean of the screening level CPCs was', :
compared to available environmental benchmarks. The arithmetic mean was selected as a
: comparatwe 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, sheiter, mating activities, migration, etc. The environmental benchmarks and the
applicable medium included the federal AWQC for surface and groundwater the Effects Range-
‘ Meduum values (ER-M) for sedlments and the suggested u. S EPA Reglon 3 soil cntena '

Al compounds that exceeded the appropnate envrronmental benchmarks were retained in the risk .
‘assessment for further evaluatlon Compounds that were below the environmental benchmark
were evaluated further as ta the quantitative level of the EEQ. Compounds that did not have an -

appropnate environmental benchmark were compared to background concentratlons Compounds .
“that were present at concentrations greater than background levels were retained in the nsk '
assessment for further evaluation. '
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From the results of the secondary |eve| risk assessment a preliminary quairtatrve estimate of
potential ecological concems was made. This assessment includes consideration of potential
exposure pathway, risk charactenzatlon and uncertainty analysis. The results of this assessment
will identify areas of potential ecological nsk with approximation of the level of potentlal concem
The results of this assessment will be’ compared to the results of the site-specific nsk assessment
Thrs companson and accompanymg discussion are in Section 6.0.

The following sections discuss' the selectlon ot secondary level COCs for each of the media.

evaluated. Section 4.1 presents the selection of seoondary 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 secandary level COCs -

in groundwater at the ORS. A prelrmlnary qualitative risk assessment is performed in Section 4.5.
The limitations and uncertarntres 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 srte-specmc risk evaluatron.

(Sectron 5. 0)
4.1 | Secondary Level Rrsk Evaluatron 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, respectrvely

The mean values were compared with the chromc AWQCs developed by the U.S. EPA. ‘Asin
the screenmg level risk evaluation, when the environmental sffects 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 analysrs :

In addition. the ratio of the background channel surface wate'r 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.

.\ 411 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 41 Secondary Leve! Risk Evaluation -
Surtace Water Screening, Main Channe!
Ohio River Site, Neville lsland

MAINSW2.WQ1 Version 4.0

13-Jul-94

Ecological Risk Assessment
- Chronic EnTiron. Ratio of ‘
Cempound | Comparison i Stat Origin | Freshwater] BKGD | - Effects Comp. to Further
. “Value oot | AWQC Value Quotient |BKGD Value { -evaluation?
(ugﬂ-) Comp. Value mgg__@g/u (1) | (unitiess) | -(unitless) |- (YesfNo)
Aluminum 206.2 Arith.Mean " { 87 270 237 0.76 No (3)
Celcium " 23040 |Arith.Mean 20900} - 1.10 No (4)
Tota! Chromium (V) . 7.4 |Arith.Mean 1 4] . 067 185 No
Copper (3 32.8 |Arith.Mean 8 [3) 410 10.83 Yes
Magnesium §918 |Arith.Mean . 5310 | . — 1.1 ‘No {3}
Manganese 201.6 {Arith.Mean 221 | , 0.81 No
-|Mercury ’ 0.35 |Arith.Mean 0.012 fo1] - 2047 3.50 Yes
|Potassium 1604 {Arith.Mean ) 1490 ’ 1.08 No (3)
Sodium 12242 |Arith.Mean 10000 122 Ne (3)
NOTES:
(1) Values hbrackearepresemone half the sﬁndard quamnsﬁon Ilmitwhere no dehectswere remrhed
. @) Criteria ere hardness dependent. Value presented Is for & minimum measured hardness of 65 mg/L. ’
_ {(3) Eliminated from screening process based on ubiquity and abundance ht’n’eemronfnentasnneaﬁhe!pmerﬁ.
4) Eliminated from screening process based on biologica! signfﬁcence as a nulrient. :

 RAPUBS\PROJECTSW920003\906.84
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" Table 42 Secondary Levei Risk Evaluation
- Surface Water Screening, Back Chaninel

Ohio River Site, Neville Island _
Ecological Risk Assessment o L
— ‘ . Chronic | _ Environ. | Ratio of Further
Compound Comparison | Stat. Crigin | Freshwater | BKGD Effects | Comp.to | evaluation?
' i Valus of - AWQC Value . Quotient |BKGDValus | (Yes/No)
(ugl)  }Comp. Value| . (ugl_.)_-___(yu m (unitiess) {unitiess) T
Aluminum 225.75 |Arith. Mean 87 199 259 113 N @
Total Chromium (as\m 7.75 |Arith. Mean |~ 1 (4] 0.70 } 1.94 No
Copper (3 - 5.50 JArith. Mean 3 3 0.69 1.8 .No
- |Manganese - 188.75 Arith, Mean " 154 - 098§ No
‘|NOTES: : v
" H{1) Valueain brac..ets represem ons ha:f the stancdlard quantitation imit whefo no detecu were reponed.
. | (@ Criteria are hardness dependént. Value presented is fora minimum measured hardness A 65 mg/. .
Eliminated from screening process based on ub:quny and abundance in-the environment as an earth element. S
BAcx-swz.wm Version 4.0 ; , -
RRENT T : s - ’
]
i
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from further consideration. Alummum calcium, magnesrum potassium, and sodrum are common
- earth elements and were eliminated on that basis. ‘Manganese was present in the main channel
‘surface water at concentratrons Iess than the background concentration and thus elrmmated from
further consideration.

Thus, followrng applrcatron of the secondary Ievel evaluatron copper and mercury were' retamed j
ln the nsk assessment for further analysrs ‘

41,2 | Back Channel Surface Wate,r ) |

- Asshown in Table 4-2, there were no EEQ values greater than 1 O 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 concentratron and
~ was elrminated from further evaluatron |

Thus, followmg applrcatron of the screenrng level evaluatron no COCs were |dentrf|ed in the back
channel surtace water. : '

4.2 Secondary Level Risk Evaluation of COCs_in SedlmentS‘

Sedrment samples were evaluated separately in the main and back channels. The common earth
' elements were removed as part of the evaluation. The secondary leve! 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 EFt-M values represent the. medlan of
sediment concentratrons 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 chcentrations 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 ecologrcal risk is difficult to quantrtatrvely :
assess (Long and Morgan, 1990) No guidance is provided to assess the potentral incremental .
risk associated with values which exceed the conservative ER-L value, but whrch are fractions
of the ER-M value. Typically, the relative location of the concentration of the COC between the
: EFl -L and ER-M value is consrdered when assessrng a COC’s potentnal for ecologrcal effects

'Professional iudgement was used to select a Value betvveen the ER-L’ and ER-M value which, |

exceeded, indicated a more likely COC. For this evaluation, a value of 1/4 the ER-M
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 Table 43 - .
Secondary Lavel Risk Eva!umon
Sediment Screening, Main Chgnnol
Ohio River Site, Neville Island

Ecological Risk Assessment : .
- : N ‘ — - |, Envion. | Aatioot
_ Comparison| Stat. Origin BKGD ‘ Eltects Comp. to Further
o Value of ERM(!) Value (3 Quotlent | BKGD Valus| Evaluation?
Compound {ug/kg) Comp. Value] (ug/k) - | (vo/kg) {unitfess) | (unitless) | (Yea/No)
Aluminum - 1.91E+07 | Arith.Mean 1.23E+07 - 1.55 No 3)
Arsenic ) 1.43E+04 | ArithMean | 7.00E+04 | 1.B0E+04 : 0.2t T 083]- . No )
Barium ‘ . 2.19E+08 | Arith.Mean 1.89E+03 118 Yes :
. |Beryllium . '} 298E+03 | Asith.Mean R e C No ()] o
Calclum . -] A.068E+07 | Asith.Mean ] 3asE+07 e 0.89 No {4) :
-| Total Chromium - 8.8BE+04 | ArithMean | JA70E+405} 2.595+04 0.13 . 287 No 6]
. |Cobar ) , 2.86E+04 | Arith.Mean 240E+04 - 119 Yes
Copper 1.02E405 | Arith.Mean |- 2.70E+0S | 4.40E+04 0.38 23t| VYes
Cyanide . 1.25€+04 | ArithMean | = * - S30E+03| = - 235 . Yes..
L . | 8.83E+07 | ArithMean | =~ 8.13E+07 | o 1.4 No %)
lead - .- - 1.67E+08 | Asith.Mean | -223E+05 | S.70E+04 078} 292 Yes
Magnesium. . 1 .9.43E+08 | Asith.Mean o sTIE+08] = . | 0.74 No -
Manganess . , 235E+08 | Asith.Mean | " | 2.25E+08 ©1.04 No (%]
Mercury ) "4.40E+0Z | Arth.Mean | 7.10E+02 {60} i 0.62 7.33 Yes ,
- [Nickel S | 8.14E+04 | ArithMean | S5.16E+04 | 4.40E+04 119]  1.40]  Yes -
Potassium . .. ' 1.80E+08 | Arsith.Mean . 7.98E+03 | T 228 No ()]
Selenfum - ) 9.00E+02 | ArithMean| ~ . 2501 | 3.60 “Yes
Sodium . S S40E+05 | ArithMean .~ ] "R, L Lo " "Neo ()]
_ [vanadium - 233E404 | Arith.Mean | ‘ 1.40E+04 168 Yes
Jng _ | 1.45E+08 | Arith.Mean |' 4.10E+0S | 2.48E+03 54 - 590 Yes
24.5T 83.40E+01 | Arith.Mean . 1.10E+01 764|. Yes
2,4,5-TP . o7 ] L72E+40% .| ArithiMean | - . - 1.20E+00 | . 1 1433F. o Yes.
240 ] ). 1726402 | Arith.Mean - 1.25E+401 | - ol 1a781 - Yes
4,4-000 T 3.36E+00 ] ArithuMean'{ 200E+01 f1es | Q1r). 204 No {5
Alpha-ch!ordano : - | 452E+00 | Arith.Mean | 8.00E400| 8.50E-0t a7rs ) . 8321 Yes |
Arocior-1242 . ] 3.34E+01 | Arith.Mean . 1188 1 - 202] VYes
_ |Asocior-1248 : .| 3.08E+01 | Arith.Mean - 1.40E+01 |- : . 220 Yes
JArocior-1258,. .- - § 4.33E+402 | ArithMean | ' -2.80E+01 |- o 512]° VYas
Arodor-izm T 4.23E+01 {. Arith.Mean S {18.5]- . - 258 Yes
. JTotal PCBs - oo F 1.66E402 | ArithoMean 1 1.BOE+02} 400E+01 | - G82) 4157  Yes
- | Dieldrin 3.36E+00 | ArithMean'{ B8.00E+00 [1.85] . 0.42 204 Yes |
Endrin ) ) 3.38E+00 | ArithMean | 4.50E+01 ]  [1.85) 0.07 204] - No 5y
Endrin Aldehyde | 3.36E+00 | Arith.Mean ) "} 1.865E+00 o . 204| VYes
Endrin Ketone -+ .~ - .| 2.87E400 {1 ArithMean |- ooy pes) e s T AT8) Yes,
Gamma-chiordane 8 #1TE400 § ArithMean i 8.00E+00 [088) | 0] 491]  Yes
2-Mattyinaphthalene T | A53E+02 | ArithMean | 8.70E402] - [2100] R K7 A D 1) | Yes
Acenaphthene 7.75E+02 | ArithMean | S.00E+02 | {2100} © 158 037 Yes
Anthracens s 5.18E+02 | Arith.Mean | 1.10E+03 |  2.10E+03 0.47. .025],. Yes -
Benzo{a)anthracens 1.70E+03 | Arith.Mean | 1.60E403] B8.40E+03 1.08f - 027 Yes'
Benzo(a)pyrene ..} 1L.3BE+03 | Asith.Mean | 1.60E+03 | 5.50E+03 087} 028 Yes
Chrysene © o+ 7 N 1.02E+03 | ArithMean | 280E+03| S.70E+03 3] - 0.18 Yes
Dibenz(ah)anthracens . 7.51E+402 | Arith.Mean | 2.60E+02 {2100} 289 038]  Yes
Fluoranthens ' 2.837E+03 | Arith.Mean | S.10E+03 | 1.20E+04 0.58 0.24 Yes
Fluocens ) . 7.81E+02 | AsithMean | S40E+02| 8.00E+02| | 141 1271 Yes
‘ 7.15E+02 | Asith.Mean | 210E+03 ] ([2100) 0.34 034] . Yes
| 1.78E+03 | ArithMean | 1.50E+03 | 35.80E+03 ERRE 0.31 _ Yes
‘243E+403 | Arith.Mean | 280E+03| - 920E+03| 083} - 028 Yos
1,76E+04 | Arith.Mean | -4.48E+04 | B5.14E404 0.39 - 029} Yes
{1) ER-M values mt‘rom Longand MacDonald (1992) e:mpuoul‘DDD. chlordanes. delddn. andcndrhwhxchmfroml.ong and
. Morgan (1930). mmuvduclaehbrdmwuusedfadph&mdgmm&chlordm :
-(Q)Vamesinbmckabmprmmhalmmmqumﬂubonmmmdm-nurepom ‘R indicates thatthedata |
ars unusable based on quality control measures. : . ) .
(3)Bimhuedkomwoeningpmmbuedmublquwmnbundmchﬂnenvimnmmuanuﬂlelmem
(4) Eliminated from screening process based on biclogical significance as lnutnam. :
(S) Eliminated from screening process based on EEQ <0.23, .
{6) Eliminated from sereeningpmcmbasod on BOGD matio <1.0.

MAIN-SECZWQ1 Version 3.0 , '
C13duk9s o S ' .
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“Tabie 44 _ « . e
* Secondary Level Risk Evaluation ‘
Sediment Screening, Back Channel
Ohio River Site, Neville island
Ecological Risk Assessment
- Environ. Ratio of i
Comparison| Stat. Odgln . BKGD Effects Comp.to | - Further
S " Value - ER-M (1) Value (2) Quotient | BKGD Valua| Evaluation?
Compound __lug Mp Value; {ughkpg) | (ugikg) {unitless) (unlﬂess) __(Yes/No)

- |Aluminum 'L16E+07 jArith. Mean ) 1.08E+07 1.07 No 1]
Arsenic 1.20E+04 |Asrith. Mean | 7.00E+04 | 7.60E+03 047 1.58 No )
Barium 1.41E+05 |Acith. Mean 1.56E+05 : 0.90 No ©
Beryllium 1.08E+03 |Arith. Mean " 1.10E403 0.98 - No ©)
Calcium E ‘8.87E+06 |Arith, Mean ‘| . 4.13E406 ALY N @
Total Chromium 6.70E+04 JArth. Mean |- 3.70E+05 | 1.70E+04 | 0.18 394 No @&
Cobalt 3.38E+04 |Asith. Mean | - 1.70E+04 . T 199 Yes
Copper 1.02E+05 |Arith. Mean | 2.70E+05 | 3.30E+04 0.38 3.08 Yes -
Cyanide 4.78E+03 JAsith. Mean C . {380] ° 13.26 Yes
Iron R 1I8E+08 |Adith. Mean | - | 373407 ) 3.18 No )]
Lead ‘. 9.85E+04 |Ardth. Mean | 223E+05] 4.00E+04 . 043 23 Yeas ’
Magnesium 1.05E+06 - JAsith. Mean 209E+06 B 083 No ')
Manganese 1.93E+06 |Arith. Mean 7.60E+CS 254| - Yes
Mercury 210E+402 |Asith. Mean .| 7.10E+02 | =~ [70} 0.30 3.00 Yes
Nicke! 7.33E+04 |Arith. Mean | 8.16E+04 | 270E+04 142 N Yes .
Potassium’ “1.07E+08 JArith, Mean - S "196E+08 - - LT 088 No .
|Selenium . :1.46E+03 . |Arith. Mean . © (eed] . . 804 Yes -
Sodium ND T SR B “No . 3.
Vanadium 230E+04 [Arith, Mean . 1.90E+04 .21 Yes
Zing 3.50E+05 jArith. Mean | 4.10E+05{ 1.01E+05 o.es ‘3.5 Yes
24.5-T $.65E+01 {Arith. Mean 1.45E+01 6.66 Yes
245TP . - 1SBE+01 :{Arith. Mean {:1.45E401 | - 1.09 Yes
24-0 1.33E+02 jArith.Mean | 1 "145E402 | . : | B 091]  No. (6
4,4"-000 1.89E400 (Arith.Mean :} 200E+01] (23] - {..- ..003] o#2] |No ®
Alpha-chiordane 1.15E+00 jArith. Mean | 6.00E+00 | - 3.20E-01 0.19 - 3.89] No (L))
Aroclor-1242 8.18E+01 |Arith. Mean ’ [23] 1.38 Yes
Arocior-1260 4.56E+01 [Asith, Mean | . - 4.90E+01 ) AN Yes
Total PCBs - T7.74E+01- JArith. Mean ' { “1.80E4+02§ 4.10E+4Ct. | . - 043 188 Yes
Dialdrin - . 221E+00 JAsith. Mean '§ * 8.00E+00 ws+oo 0.28 L0718 Yes

: 2.54E+00 JAsth. Mean | 4.50E401.{ . . “1.10 No )]
- 2.63E+00 - |Arith. Mean 1.4 Yes
1.31E+00 |Asith. Mean | oo '1.09 Yes
201E+00 [Arith. Mean | 6.00E400 |- 1 T 185 Yes

{ :218E+03 {Arth. Mean | -6TOE+02 | . - PR A - Yes
'} 1:B4E+03-JAstth.Mean | '8.00E4+02] - - S et Yes
'} 283E+03  JArith. Mean -} . L.10E+03:] i " "10.54 Yes -
S.03E403 |Asith. Mean 1.60E+03 20.10 Yes
3.1SE+03 |Adth. Mean 1.60E+03 . 18.83 Yes
4.63E+03 |Arith. Mean ‘ . 1927 |  Yes
{ 211403 {Arth. Mean . 17.60 Yes
] S21E403. JArith. Mean “8.90E+01 4545 Yes
- | “14BE+04 JArith. Mean 1.10E+02 “13896]  Yes
-2.04E+03 JAsrith. Mean (240} : 8.5t Yes
3.50E+03 |Arith. Mean 2.80E+03 1.30E+02 1.25 25.92 Yes
| \.7TRE+03 [Arith. Mean (240} : 7.40 Yes
“22TE403 JArth. Mean | 2.GOE+02 [240} " 8T8 0.46 Yes
2.20E+03 Arth. Mean .| - 1. 240} K 915> Yes
‘B.23E+03 {Asith, Mean - '510E+03 . ZT0E+02 181 30.46 Yes
2.19E+03 |Arith. Mean | S5.40E+02 [240] . 4.05 8.10 Yes
2.38E+03 |Arith. Mean . 1.00E+02 2375  VYes
] 212E+03 jAsith. Mean | 2.10E+03 240} 1.01 8.82 Yes
B45E+03 -[Arith. Mean ‘|- 1.50E+03 § 1.70E+02° 363 - 32.06 Yes
‘§ 7.20E+03 |Asth.Mean | 260E+03 | . 260E+02 any| 7.63 Yes
. 4.63E+04 |Arith. Mean | -4.48E+04 178E+03 105 '2637 Yes

. [Notes:
(1) ER-M values are from Long and MacDonald {1992) mptbf‘l'DDD chlordanes, dieldm, and endrin which are from Long md
Morgan (1990). The ER-M valus for chiordane was used for alpha- and gamma-chiordane.
- |(2) Values in brackats represent one halfmemndardquanﬁmion lmnwherenodatectsweu reported. -wwwesmmm
are unusable based on quality control measures.
{3) Eliminated from screening process based on ubiquity and lbundance in the cnvitonment as an earth olemant.
_|(®) Eliminated from screening process based on biolojical significance as a nutrient. . . .
(5) Eliminated from screening process based on EEQ <0.25.

Eliminated from screening process based on BDGD ratio <1.0. )
'n;‘Q'EEF_r_EL\pu S\ PROJECT SW320003\906.54 - ~ 4-8
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concentration was used as the criterion for 'identrfyrng lrkely potential risks, such that secondary.
level COCs with an EEQ less than or equal to 0.25 were removed from further evaluation, while -
secondary COCs which exceeded this value wers retained for further evaluation. Thrs 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 applrcatron of a-similar criterion to sedrments (the media from

_whrch the ER- L/ER-M gurdance values were taken) is consrstent with that recommendatron and
appropnate '

421" Main ChanneliSedirne'nts_ ‘

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, calcrum iron, magnesium, . manganese, potassium, and sodium. Beryllrum was
removed becauss 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 evaluatron |dentrfied the following COCs banum copper, cyanide, .
_ lead, mercury, nickel, selenium, vanadrum 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 sedrment retarned rn the risk assessment for further evaluation are |dent|fred in.

Table 4-3."
4.22 Back Channel Sediments

Elements in the back channel sedrments identified as earth constrtuents and/or comparable to site
_background levels which were removed from further consideration (see Table 4-4) included
alumrnum banum berylhum, calcium |ron magnesrum potassrum, and sodlum

‘ 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,

RAPUBS\PROJECTSWS200031906.54 ‘ 49 _ . T July, 1994
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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, acenaphthe‘ne " anthracene, -benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(ghi)perylene. benzo(k)fluoranthene, brs(2-ethylhexyl)phthalate
carbazole, chrysene, di-n- -oclylphthalate, dibenz(a,h)anthracene, dibenzofuran, fluoranthene,
fluorene, indeno(t 23cd)pyrene naphthalene; phenanthrene pyrene, and total PAH." All

" secondary level COCs in the main channel sedrment retained in the risk assessment for further
evaluatron are |dent|f|ed in Table 4-4. »

-

43 Seconda'ry‘Level Risk Evalu‘ation of COCs in Surface Soil

“The secondary level risk evaluation of the surface soil from the OBS 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 Regron 3 (i.e., beryllium, -
‘ selemum thallium, vanadlum) the mean sorl concentration was compared to the mean and range
- of soil concentrations found in the eastem Umted States (USGS 'data reported in ATSDR, 1992)‘
_ (see Appendix D).:

As shown in’ Table 4-5, alumrnum, iron, magnestum potassrum 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 eastem United States indicated that beryllium, selenium, .
thallium, and vanadium were comparable to these national soil concéntrations. 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 coneentration 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 compansons these
elements were removed from further evaluatron -
Applrcatron of the mean site concentratron agamst the soil criteria suggested by U. S. EPA Regnon'
3 indicated that only copper had an EEQ that was less than or equal to 1.0. Copper was
ehmnnated from further consrderatlon in the soil risk assessment ' :

[RAPUBS\PROJECTSW920003\906.54 . . 4-10 - : : O duly,19es
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Tabls 4.5

Secondary Level Risk Assessment

Surface Soil Screening
Ohio River Site, Naville isiand
Ecological_ Risk Assessment

Environ.

Ratio of'

r

i

© AR302497.

" Ycomparison| Stat. Origin]  Criteria- BKGD "Effects | Comp.to | . Further
. S "Value of " Value (1) Valus(2) | Quotient |BKGD Valus| Evaluation?
Compound . (mg/kg) |Comp. Val ‘(mg/kg) {mg/kg) .| (unitless) | (unitiess) (Yes/No)
Aluminum 13795.78 |Arith.Maan- o 13100 . 1.08 No . (3}
Arsenic 10.71 JArith.Mean" <10 33 1.07 1.29 Yes . -
Beryllium " 1.29 [Arith.Mean [0.125] : 10.31 No 8
' lcalcium 36208.03 |Arith.Mean - R 11 ] , 1’78] - No @
Copper . 58.39 [ArithMean - 70 20} 0.79 2717l N (9
Cyanide 13.09 {Arith.Mean {0.315] 41.34 Yes ‘ .
Iron 34408.08 |Arith.Mean . 30900 1L11] Ne 3
Lead ' 87.70 {Arith Mean 50 . 38 1.3% 1.88 Yes
Magnesium 3267.81 |Arith.Mean 1920 | 1.70 "No. . (3
Manganase 1802.84 |ArithMean | -  .ec0]:. 1080 2.67 - 1.48] ° Yas
Mercury ~ 0.32 |ArithMean - 003 ] .t0085)| - 1733 802] Yes
Potassium. 1358.58 Asith- Mean RS KROSE 1. . ¥ ST S 1.08]  No Q)
Selenium 0.49 JArith Mean [0.255] 1.9 No (8
Silver 0.88 lArith.Mean ~ [o.e8) 1.03 No 3)
Sodium 290.79 |ArithMean |- A T , . No (3)
Thaitium . 0.72 lAsithMean . | L s 143} . No (8)
vanadium 2891 |AithMean | - Ll S " 138§ No .
Zine Lo 166.84 |ArithMean | 54l By . 09 201 Yes ‘
2,4,8-Trichlorophenol " 0.479 |ArithMean ‘ [0.210] | » 2.28 Yes
2,4-Dichiorophenol 0.815 jArith.Mean R | [0.210) .- 388 ‘Yes
Naphthalens 12.230 |Arith.Mean L1 210 - 58.24 Yes
Phenot + 0.577:|Arith.Mean sy 1ee10) 278} Yes.
2437 0.194 |Asith.Mean 00128 - 15350 Yes
Na.asap 0.148 Asith.Mean. laetes ) Soomtrel  Yes N\ )
240 0.693 |Arith.Mean 0.128  5.34 Yes ’ -
4,4'-0DD 0.0122 |Arith.Mean {0.00205} - .8.98 Yes
4,4'0DE 0.0057 |Arith.Mean ~ [0.00205} - 278} VYes
4,4'00T “ 7 0.0803 JArith Mean - |- - +10.00205}" 19681 - Yes
Alpha-BHC o 0.0509 [Arth Mean- J " 1000105} | 48481 . Yes
Alpha-chlordane . .. " 00282 [ArithMean - -§. 10.00105} oo 20001 Yes T
Arochlor-1242 0.0348 |Arith.Mean ‘}- [o.0205) 266 Yes
Arochlor-1254 0.0623 [Asith.Mean 0.0205} |- 305 - Yes
" |Arochior-1260 - _ 0.1083 [Arith.Mean 0.027 4.02 Yes
Total PCB's 0.2200 [Arith.Mean - - 0.027 8.1% Yes
Beta-BHC . 0.0658 lAsith. Mean {0.00105) , ‘8248 Yes
Delta-BHC 0.0188 lArith.Mean ) 10.00105) N Yes -
2,3,7,8-TCDD 8.88E-08 |Arith.Mean : Yes
Dieldrin . 0.0189 JArith.Mean [0.00205} 922 - Yes
"|Endosulfan | 0.0038 |Arith.Mean [0.00105) 343 | - Yes
Endosultan il '0.0083 JArithMean [0.00205) 4.03 “Yes
Endosulfan Sulfate - 0.0089: |Arith.Mean - « {0.00205] 380 . Yes .
Endrin 0.0058 [Arith.Mean | i0.00205) . 273 Yes
Endrin Aldshyde " 0.0027 JArsith.Mean o [0.00205] 1.32 Yes
Endrin Ketone - 0.0083 |Arith.Mean - ' 10.00203} 429  Yes
Gamma-BHC (Lindane). 0.1464 ‘|Arith.Mean 10.00105} 139.43- Yes
Gamma-chiordane 0.0440 JArith.Mean. - 000038 | 12222 Yes
Heptachlor ) 0.0148 Arith.Mean {0.00108}| - 13.90 Yes
Heptachlor Epoxide 0.0058 |ArthMean }-. .. - }:]o.00108} |- 552 Yes
Methoxychler . 0.0483 |AithMean | - .. ] [oowos)) 4.60 Yo
Toxaphens . : ~ 0.2358 |Arith.Mean [0.108] 2.24 Yes
1,2-Dichloroethens (T) 0.0083 |Arith.Mean 0.004 iy 1.58 : Yes
4-Methyl-2-Pentanone 0.0063 [Arith. Mean [0.0083) 0.97 No (5)
(continued) - : ' ‘
RAPUBS\PROJECTSW20003\906.54 - 4-11 Juy. 1994



T

AR302L98

L TR (.
Table 4-5 ,
Secondary Level Risk Assessmnt b
Surfacs Soll Screening -
. Ohio River Site, Neville Island . S
- . Ecological Risk Assessment * ;
R , “Environ. Ratic of
Comparison| Stat. Origin | . Criteria BKGD Eftects | Comp.to Further
o . ) MNalwe | cef | Valus (1) | Value (2) Quotient ' | BKGD Velue] Evaluation?
Compound . - _(mp/kg) |Comp.Valus| (mg/kg) | (mg/kg) | (unitless). gunm;ss) (Yes/No)
Acetone - ' §  0.0085 [Arth.Mean [0.0085] ' 1.00 Ne (B
Benzene . S 0.0072 |Arth.Mean [o.0085]: 1.1 -Yes -
Chicroform , -~ 0.0063 [Arith.Mean [0.0085] 087 . No . {8)
Ethylbenzene ) 0.C080 |Arith.Mean [0.0085] . 0.92 No )
Methylene Chicride - 0.0070 |Arith.Mean [0.0065} 1.08 Yes .
Toluene | '0.0075 |Arith.Mean o -0.004 1.88 Yes
{Trichioroethens 2§ -0.0080 JArth.Mean Y [0.0065] | 123 Yes
2-Methylnaphthalene - . '§ . 1.705:|Arith.Mean _ ‘f0:210) S % ] ‘Yes
Acenaphthene r . F 71,083 |Arfth.Mean {0.210} - 816 Yes
Acenaphthylene > 0.353 JArith.Mean {0.210) 1.68 Yes
Anthracens . ] - 2.231 |Arith.Mean {0.210) 10.62 Yes
Benzo(a)anthracens : ~ _5.256 |Arith.Mean 0.17 30.62 Yes
Benzo(a)pyrene - T § . -4.270 JArith.Mean 0.068 8470 Yes
Benzo(bjfiuoranthene = - -} - :6.794 |AtithMean 018 452810 Yesi
Benzo{ghOperylene . | - 2.870 |ArithMean 0.076 D 8778 - Yes
Benzo(k)fiuoranthene - . 2.402 |Arith.Mean (0.210} ] 1144 Yes
Bu(z-emylhexynphmalate " 4.423 |ArithMean {0.210} Yes'
Carbazole . © 0916 |Arith.Mean [0.210} Yes
[Chrysene - - T I g Yas
: Di-n-butylphﬂulat. : Yes
. lDibanz(a,h)auﬁncem Yes
- |Diethylphthalate Yes
Dibenzoturan ’ Yes
.| Fiuoranthens . Yes
|Fivorene -~ .. G R : (0210} Yes
Hexachlorobitadisns . - § ' 2 -'[e.210] |- Yes
indenc(1,2.3-cd)pyrene - | 8132 |Arith.Mean 0.06 Yes
Phenarnthrene -7.518 |Arith.Mean " 008 ‘Yes
Pyrene . - : 7.644 |Arith.Mean 017 Yes
Total PAH ’ 72.27 |Arsith.Mean 1.047 Yes
. INOTES: .
- | 1) solt eriteria wggestadbyus EPA Reglon I statt.
{2) Values in brackets represent one haif the standard quanﬂtaﬁon Iimit where no datacts were reported.
(3) Eliminated from screening procul based on ubiquﬂy &nd abundance in the environment as an cmh element.
{4) Eliminated from screening process based on biological slqnlﬁcance &s a nutrient.
(5) Eliminated from screening process based on BKGD ratio <1 .0. )
(6) Eliminated from screening process bnsad on eomparison to average U.S. soil eoncemraﬁons
- SOIL2-WQ1 Version 3.0 ,
13Jui-94
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The secondary level evaluatron for COCs in surface sorts also considered thé mean srte'
concentrations agarnst background concentratrons Based on the background comparison, the
followmg compounds were removed trom further - evaluation: 4-methyl-2-pentatone acetone, .
chloroform, and ethylbenzene. Srlver 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 i in surface soil retained in ‘the risk assessment for further evaluatron are
|dentrf|ed in Table 4-5. » ‘

4.4 Secondary Level Risk Eualuaticnof COCs in GrOUndwater v

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 i 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 chronrc AWQC mformatron available. : :

~As shown in Table 4-6, alumrnum calcium, iron, magnesrum ‘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 concentratrons below-
background levels and were thus eliminated from further consrderatron L

The secondary ‘level nsk evaluatron identified the followrng compounds as COCs cadmrum o
- chromium VI, copper, cyanide, lead, manganesa, mercury, silver, zinc, 2,4 ,6-trichlorophenal, 2,4-
dichlorophenol, 2,4-dimethylphenol, 2-methylphenol, 2-nitrophenol, bis(2-ethythexyl)phthalate 4-
methylphenol di-n-butylphthalate, di-n-octylphthalate, naphthalens, phenol 2,45-T, 2,4, 5-TP, 2,4-
D, 4,4-DDE, alpha-BHC, dieldrin, endosulfan Il endrin aldehyde, 1,1 1-tnch|oroethane, 1,1,2-
trichloroethane, 1,2- drchloroethene, 2-butanone, acetone, benzene, bromoform, carbon drsutﬁde.

T chlorobenzene chloroethane, methylena chloride, and toluene. .Therefore, these compounds are

retained in the risk assessment for furthér analysis. All secondary level. COCs which were
retained for further evaluation are shown in Table 4-6. ‘ '

45 - Characterization of Potential Environmental Risk~

‘The secondary level nsk evaluation provudes a prellmmary, quahtatrve estrmate of potential
environmental risk dus to tha presence of COCs at the ORS. Environmental risk was established . .
by calculation of an EEQ, based on companson of compound concentrations.to nationally-

|
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.Teble 46
Secondary Leve! Risk Assassment
Groundwater Screening
Ohio River Site, Neville Island ‘ ‘ : e .
Ecological Risk Assessment ’ o ' .
- : ~ ] Chronic Mean Environ. Raioof |
Comparison| Stat. Origin | Freshwater BKGD Effects Comp. t0 " Further
: Valus of ' AWQC | Velue (3) | Quotent | BKQD Value | Evaluated?’
Compound {ugh) |Comp.Value|] (ug/) | (ug/l) {unitiess) { (unitiess) | - Yes/No
JAluminum . 28251.2 |Arith.Mean | 87 96900 | - 324.727 023] . No 5]
Barium . ‘ . 6414 |Arth.Mean | - - - 12788 o 0.50 No @
Cadmium (2) 6.48 |Arith.Mean 1.1] - [1.5] (@ . 5,891 4.32 Yes '
: Calcium - : 228207.2 |Arth.Mean | - f - 56900 |- : 4.01 No - 8
" |Total Chrcmium (asVl) - 405 {Arth.Mean | 1] . 16558)]  sses2| 024 Yes ’
" |Cobalt - 1 64.1 jArith.Mean B - 818 ] oes]" No Wl
Copper (2) ' ¢ . 85,7 |Arth.Mean T2 168 7142 : 0.51 Yes . i
Cyanide S -22.8 {Arith.Mean T 82 [2.5] (e) ' 4.385 C 812 Yes
lren o 102696.7 |Arith.Mean | ~ - 1000 | = 218500 ] . 102697 047 = No S)
Lead ). - . - - @17 |AdthMean |- - .32 . 881 Bes6| - . 049] " Yes .
Magnesium . =~ - ‘ §5419.0 |ArthMean | - -] 83000 0 - ] o 168) Nol ()
Manganese . ) 277016 |ArthMean | . - 1 - 8380 - 1 . 383] . Yes :
Mercury © - 0.8 |Adth.Mean 0.012 .0.65 15.833 023] Yes
Nicke! - . . 103.47 |Arth.Mean | 110 20051 - 0841 0.52 Ne “4)
Siver @ o . 4.57 |AdthMean | c12] . 38.083 | . PR Yes
Sodium o | 992354 |AdthMean | - | ' 483 N @
Zinc(@y . 30888 |Arith.Mean ] " 180 oo | oo 280807 v 585] - Yes
24,6-Trichlorophenot (1) {70925 JArthMeen -} -~ e70] + . sl Ts2)  1aes0] 0 Yes: o
“|2.4Dichlorophenol {1) .~ || . - 1447.2 |Adth.Meean ] . 865 ]« ©.3965) - 28344 . Yes
2,4-Dimethylpheno! 10192 |Arith.Mean ‘ 203.84 Yes
2-Methylphenco! - 2613.1 |Arth.Mean C . 5§22.62 Yes
. |2-Nitrophenot (1) | ;- es34|adthMean | 130 . 8756 172.68 Yes
4-Methylphenol . .. - ']~ 34983 |Aith.Mean . |-~ . = F {5 69966 | . Yes
BisR-ethyhexy)phthalate (1] . 863.5 |Adth.Mean | ... 8601 ' [5. 23%9 ~ 172701 Yes
Di-ncbutylphthelate  —.© 8634 |AtthMesn | oL 12831 Yes
Di-n-octyiphthalate 8563.3 |Arith.Mean ' 172.66 Yes
Naphthalene (1) . 8634 {Arth.Mean | - 620 1.393 172.68 Yes
Phenol (1) . ’ / JYes
245T . 1
24,5TP o Yes:
24D 1 Yes
44-DDE (1) - - . X [0.05] :
‘|Alpha-BHC (1) . 0.07 |Arith.Mean {0.025) Yes
Dieldrin - ‘045 |ArthMean | 00019  {0.05) Yes
Endosuffan 1 - S -i o 044 |AthiMean | - "0.056 § - [0.05) ] Yes
Endrlnmdehyde(:i) o - o4 jAfdthMean | 00023 ) - {0.05] } Yes -
1,1,1-Trichloroethane ‘ 1265 JArith.Mean Bt R 1 CR ] Yes
1,1.2-Trichlorcethane (1) 1274 |Asith.Mean [(so0l{a | Yes
1.2~Dichloroethene(‘l')(1) 1274 |Arith.Mean - . '[50] {8 .- Yes,
2-Butanone -~ 130.4 |Arith.Mean - [Boja | Yes
Acetone . ¢ i o 4877 |Arith.Mean - [sojEe | Yes |
Benzene (1) -1074.7 | Arith.Mean '[50] @ - $ Yes
Bromoform - ST o746 |AdthMean o - [soje) | 82| Yes
Cerbon Disuffide 130.3 |Arith.Mean | Boawe - 26.06 Yes
Chiorobenzene (3) 127.1 |ArithMean | 80| [5.0] () 2542 25.42 Yes -
.|Chicroethane : 127.4 |Arth.Mean |~ 5.0} {a) 25481  VYes
Methylene Chicride 1220 |Ath.Mean -} 7 - Boji:] . '2540| - Yes
Teluene (1) : 1269 |Arth.Mean | . [5.0] {s) _2538 Yes
NOTES:

{1) Insufficient data t develop eriteria. Valua presented Is the LOAEL.
(2) Criteria are hardness dependent. Value presented is for a minimum measured hardness of 65 mgn.
{3) Values in brackets represent one-half the standard quantitation limit where no datec!s were reported.
{4) Biminated from screening process based on BKGD ratic <1.0. )
_ |(5) Eliminated from screening process based on ubiquity and sbundance In the envlronmentas en oarth elemem.
i |(6) Eiiminated from screening process based on biological significance as a nutrient.

(a) Background concentration represents the minimum value, - 4-14
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recogmzed criteria such as the AWQCs or ER- UER M sedtment gurdance values These cntena :
~were supplemented wnth a few soil cntena suggested by u. S EPA Reglon 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 quotlent 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 Reglon 3 envrronmental risk assessment
guudance

For the purposes of this characterizatlon EEQs based on conservatlve criteria (e g., chronic
- AWQCs, U.S. EPA Region 3 criteria) for CPCs in surface water, soil, and groundwater were -
considered indicative of possnble 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 .
consrdered 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

classifi catlon system, potentially problematrc compounds were identified in each of the relevant _
medra : : : :

| For surface waterin 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 envrronmental concem due to the bioaccumulative propertles of this -
compound. Mercury was detected in 2 of 5 samples in the main channel and the mean mercury
~ levelis 3.5 times background. Copper was detected in 3 of 5 samples from the marn channel and
- the mean copper level was approximately 11 times background

No environmental risks were predlcted for surface water ln the back channel due to no |dentmed
secondary level COCs (Table 4-2)

For sediments in the main channel, there were 8 compounds with EEQs indicative of probable -
nsk while 14 compounds has EEQs which indicated possible environmental risk (Table 4-3). The
CPCs with EEQs which indicated probable environmental concem 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 concems included copper, lead, mercury, alpha-chlordane, gamma-

- chlordane, total PCBs, dieldrin, anthracene, benzo(a)pyrene, chrysene, fluoranthene, naphthalene, . o

pyrene, and total PAHs. There were 14 compounds which had nelther an AWQC nor an ER-M -
value avarlable to evaluate the potentlal environmental nsk ' 4 i

RAPUBS\PROJECTSW9200031908.54 S - 415 L July, 1994 - -
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For sedlments in the back channel there were 14 compounds with EEQs mducatlve of probable
risk, while 7 compounds has EEQs which indicated possible environmental risk (Table 4-4). The |
.- secondary level COCs with EEQs which indicated higher environmental concern included a metal
- {nickel) andthirteen PAH (2-methylnaphthalene acenaphthene anthracene benzo(a)anthracene
A benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluoranthene, 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 potentlal envuronmental risk.

_ Assessment of the risk potential for se‘condary level COCs in the Site soils indicates that only'one :
- COC was identified as being of probable risk ('mercury)v 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 ecotoxucologlcal cntena were available
to evaluate their. potentral environmental nsk ' :
Groundwater COCs were |dent|f|ed by companson of groundwater mean values to chronnc»
_-AWQCs Based on this conservatrve companson there were five compounds ‘with EEQs
indicative of probabile risk, while 12 compounds had EEQs which inducated possible environmental
risk (Table 4-6). The secondary level COCs with EEQs which indicated probable envnronmental
concefmn included mercury, silver, zinc, dieldrin, and endrin aldehyde. The secondary level COCs
. with- EEQs which indicated possible envnronmental concems included cadmium, copper, cyanide,
lead; " 2,4,6-trichlorophenol, 2, 4- drchlorophenol 2-nitrophenol, bis(2-ethylhexyl)phthalate, -
. naphthalene, phenol, endosulfan II, and chlorobenzene There were 22 compounds for Whlch no
ecologrcal cntena were avarlable to evaluate the potential environmental risk.
% N . .
46 Uncertamty Analysis

The secondary Ievel risk evaluatlon provides a prellmlnary estlmate of potentnal environmental
risk. Itis necessary to consider the limitations and uncertainty which accompany this estimate.
‘ These limitations mclude the site sampling effont, data availability, site characteristics, and other. :
factors ‘The uncertainty portion lncludes the applicability of many of the' assumptions which
v underlle ecological risk assessment, the available ecotoxicological database, extrapolation of risk
to populatlons and commumtles etc. These limitations and assumptlons are dlscussed below. -

A considerable amount, of effort was expended in charactenzmg the ORS and its' envrronment
(ENSFt 1994) rncludmg descnptlons of the habitats of mterest and biota. However, some

RAPUBS\PROJECTSWO20003906.84 ~ . 416 : - © . 1998
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Irmrtatrons rn data collection and sampling effort can be considered. For the purposes of the’
secondary level risk evaluatron these limrtatrons include: :

the number of water and sedrment samples taken in the mam channel and back channel‘
'was limited; o : S . .

the number of background reference samples taken for all medra was limited to those
agreed to by U S. EPA Regron 3; and . ' : :

mformatron on the sediment qualrty in Iocatlons upstream trom the ORS are limited to
those collected during the RI.. .

There are a number of assumptrons that can Iead to uncertarnty inan ecologrcal risk assessment.
Due to the preliminary nature of the secondary level risk evaluation, many of these assumptions

ars conservative and protectrve Some of the major sources of uncertarnty that are assocrated' i

with the secondary level risk evaluation include:

| ’the AWQCs used to assess water quality may be underprotective or overprotective of -

the actual specres living in the Ohio River in the vicinity of the ORS.. The AWQC also

- assume continuous exposure to blota which is not realistlc for transitory fish species; -
) ]

- the AWQCs do not take into account the broavarlabrlrty of the vanous compounds (e g..

no water-eﬂ‘ects ratio is used) (U.S. EPA, 1994);

the use of ER- Ls and ER-Ms are mherently conservatrve as the underlymg data

‘ drstnbutron is biased toward data from marina sediments and biota, whrch may be more
o sensrtrve than freshwater brota, S . ..

the origin of the secondary level COCs in the surface water and sediments can not be -
| determined. relrably due to the common nature of the COCs and the Iarge number of ‘
. potential sources, both present and hrstorical

-

the lack of avarlable soil cntena prevents effective screenrng and assessment of potentlal

ecological nsk for many soil secondary level COCs.

background reference samples may not be representative ot the local conditions;

econdary level COC concentratrons in groundwater may not be predrctrve of the‘ :
_potential water quality of the eventual discharge, and :

" RAPUBS\PROJECTSW920003\906.54 , - 4-17 C O July, 1994
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evaluation are dlscussed below for each medlum

* no snte-specmc factors are taken into account such that potenttal mltlgatnng factors (e g.,
organlc carbonlcontent) are consndered - .

- These limitations and uncertalntles must be consndered when assessing the contldence

assocuated wnth statements of potential ecologlcal risk. . !

47 Summary

- Based on the results of the secondary level risk evaluation and risk characterization, a qualitative -
- assessment of ‘potential e_nvironmental risk was made. This assessment identified ‘'secondary
_level COCs whose EEQs indicated that they could represent possible risk (low level of concem)

or probable risk (moderate to high level of concem) The findings ot the secondary level nsk

'3

- 474 Surfdce Water

The surface water evaluation indicates probable concem with mercury and possible concern with

“copper in the main channel. Mercury is of potential greater concem due to its bioaccumulative

properties and possible transfer via the food chain. There were no secondary level COCs,

‘ |dent|f|ed in the back channel surface water ' T

| 4.7:.2‘ ‘ Sediments

The results -of the secondary Ievel nsk evaluatlon mdncate concern (based on the number of .
) exceedances of ER-M values) regardmg 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. parttculany_ aquatic benthic commumttes which. are less "
mobile than fish species. To further evaluate the potential environmenta! risks, comparison of

" sedtments to appropnate site-specmc sedlment criteria and upstream background values is -

recommended

Interestingly, one of the highest concems in the main channel sediments was assocnated with
dibenz(a,h)anthracene (2.89 times ER-M value). Careful inspectton of the sediment dataindicates
that this high EEQ is somewhat misleading. leenz(a h)anthracene was detected in two samples

-in the main channe! (tncludmg one duplicate but not the other) which were, respectlvely, 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 pg/l. ‘This value is greater by an order of magnttude than-the -
‘average of the rest of the samples and has consuderable tnfluence on the EEQ calculatton '

__n:\Pueswao‘lecrsuszooos\sos.m -l 4 " - ‘.4-18 A R 3 02 50!4 ‘ [ .‘ July, 1994 -



Inspectron of the list of secondary level COCs for the main and back channel sedlments shows
that they share most of the identified COCs. Based on hrgher EEQs, it appears that the
~ concentrations of PAH in the back channe! pose a greater potential environmental risk.
Accordrngly, the secondary level risk evaluation rndicated a moderate to high level of concem

ENR

[

»regardrng potential ecological effects in the sediments of the back channel As noted above, the -

" . presence of these compounds could potentlally affect aquatic benthic communities. To further -
evaluate the potential environmental risks, companson of sediments to appropriate’ srte—specrfrc

sedrment criteria and upstream background values |s recommended T

”4.7.3' Soils

The secondagy level risk evaluation initially indicates a low level of concem regarding

envi_ronmental risks associated with ORS soils. However, 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 potentral for adverse ecologrcal effects without considering the site-
‘specrfnc risk assessment of representatrve (surrogate) specres, WhICh is presented in Appendlx

ot
Vo '

474  Groundwater

that could potenttally 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, itis judged

that the results of the secondary level risk evaluatron overestlmate potentral nsk

To evaluate the potential'ecological risk, it is necessary to postulate an expoSure pathway

\
\.

The secondary level risk evaluation indicated that groundwater contains a Iarge number of COCs .

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 reccommended.

ﬂR302505
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5.0 SITE-SPECIFIC RISK EVALUATION

in this section of the risk assessment, all compounds which were identified in the secondary level

risk evaluation (Section 4.0) are further evajuated. This evaluation incorporates site-specitio

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 sﬂe—specmc risk assessment

X using the semr-quantrtatlve approach. (Sectlon 5.6). An outline of the activities undertaken at thlS‘
evaluation stage are shown in Frgure 5-1. :

- As part ofv the evaluation, stte—specific inforrnation 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 organlc carbon content. Groundwater was evaluated based on a sute-specnflc exposure
pathway assumlng discharge of groundwater to the back channel. ' )

Finally, best professional judgement was ekercised'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 potentlal ecologrcal risk. As noted prevnously, a hlgh background ratio is not a dlrect indicator
- of potentual ecotoxlcologrcal risk. :

As a measure of the retative 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 professronal judgement as
‘to how to evaluate compounds which are moderately elevated on-site and which expenence
suggests will have a neghglble effect on cumulatrve potentnal nsk ‘

The followmg sections discuss the selectlon ot snte-specmc 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 snte—specufic COCs in sediments. Section 5.3 identifies
the snte—specmc COCs in surface soils and Section 5.4 ldentrtles 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 (Sectlon 5.6 and’
o - Appendix F). The site-specific risk assessment was used to quantnfy the potentnal ecologrcal risk
- associated with snte-specrfuc COCs. ' :

" RAPUBS\PROJECTSW920003\906.85 S 5-1 R , : July, 1994
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51 - Siteéspecrfic 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-spe'cific water quality criteria was previously incorporated

_ into the screening level risk evaluation as most conservative approach (at the request of U.S.
EPA Regron 3). The COCs identified by the secondary level nsk evaluation (Section 4.0) were

selected as the site-specific COCs for surface water. Therefore copper and mercury were -

- rdentmed as site-specific COCs for the main channel surlace water. No site- specrflc COCs were

identified for the back channel
52 ' Srte-specmc Rxsk Evaluation of COCs in Sediments
Sediment compounds weré evaluated separately for the main and back channels, whrch differin

sedrment characteristics. U.S. EPA Draft Sediment Quality Criteria for the Protection of Aquatrc
Life were used for assessing dieldrin, acenaphthene, ﬂuoranthene and phenanthrene (U.S. EPA,

1993b; 1993c; 1993e; 1993f) For other nonionic organic compounds, sediment benchimark

values were calculated using the equmbnum partltronlng approach presented i in "Techmcal Basis
" for Deriving Sediment Quality Cntena for Nonionic Organic Contaminants for the Protectlon of
Benthrc Organisms by Using Equilrbnum Partltlonlng" (U. S EPA, 1993a)

The approved use of derived: sedrment 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 Rlver/Moss-Amencan .
- Superfund Site (WDNR, 1990) and for the Sheboygon River and Harbor Superfund Site (WDNR "
: 1992) .

- Sediment benchmark values were based on the available aquatuc toxncrty Irterature the organrc
carbon partition coefﬂcrent and the fraction organic carbon The fractron organic carbon was
calculated from data presented in the RI (ENSR, 1894). The average organic carbon content of
main channel sediments was 2.0% and that for back channel sediments was 2.5%. The sediment
qualrty criteria and calculated benchmark values are shown in Table 5-1 and 5-2. Due to the'_
differences in organic carbon fractlons. the criteria will differ slightly between marn and back '
-.channels - * : L

Compounds whose companson value (95% UCL or maximum value, _whlchever was lower): .
exceeded the site-specific sediment quality criteria or benchmark values were included in the list
of srte-specrfrc COCs. Sediment benchmark values were ‘not denved for the metals since the
- equilibium partltroning approach is not appropnate - ‘

" RAPUBS\PROJECTSWB20003\906.85 , 5-3 T ' : : “Juy, 1994
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" Table 5.1 Site-Specific Evaluation
Sediment Screening, Main Channel

Ohlo River Site, Neville Island

__Compound {ug/kg) |
Barlum’ 213E+08
Cobalt. | 2.86E+04
Copper . .1.02E+408
Cyanide 1.25E+04
Lead - 1.67E+05 :
Mercury - 4.40E402°
Nickel . 8.14E+04
Selenium S.00E+02
Vanadium - 233E+4
|2ne . J 1.45E+08"
245T : B40E+0Y
- |2asTR , 1.72E401 -
24D : 1.72E+02
|Alpha<hiordane ¢ § 4.52E+00

Aroclor-1242
Aroclor-1248 -

i

Aroclor-1260.

Total PCBs

Dieldrin - - .

Endrin Aldehyde . Ne

2-Methylnaphthalene :

Acenaphthene No !

Anthracens : 5.18E+02 No
‘|Benzof{a)anthracens - 1.70E+03 No

Benzo(a)pyrene - 1.39E+03": No'

Chryssne. - 1.02E+03"- No:

_ |Oibenz(a.h)anthrecens 7.51E4+02 " No
Fluoranthens 287E+403 ~ No |
Flucrens 7.81E+02 ' No

|Naphthalens 7.15E+02 No
Phenanthrene "1, 78E408 No (2 -
| 2438403 N
Total PAHS ‘F1.76E+04 | Yes'
Notes: o , o
(1) Eliminated from screening process based on BKGD ratio < 10.0 '
{2) Eliminated from screening process based on EEQ < 1.0.
R:\risk\shars\ors-rpfisheets\tab5-1
18-Jul-94 '
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' Table 5.2 Ste-Specific Evaluation' | FE
Sediment Screening, Back Channel. -
Ohio River Site, Nevilie Island
. Ecclogical Risk Assessment - .
- . R ‘ Environ. | - Include
) -Comparison |- 'Stat. Origin | Sed. Quality ] .. - Effects : |:i+= ¢ .,
: 3 1 Value ~of | -Criterda | “Quotient |- Risk.
Compound - fughkg) COmp.-Value ~ lughkg): | (unitiess) ‘| Assessment?
Cobalt 3.38E+04 NA
Copper 1.02E+05 NA’ -
Cyanids 4. 78E+03 NA
Lead 1 9.55E+04 CNAL
Manganese ‘1.93E406 . NA-
Mercury - "210E402° CNAT
Nicke! - 7.33E+04 NA
Selenium’ . 1.46E+03 ~ NA
Vanadium =\ - 2.305+04 " NA
2457 q ) Adtth: +
2.‘.5'TP : g A'1 58E+0 Fe8 o \
Aroclor-1242 3.18E+01
Aroclor-1260 4.56E+01
Total PCBs 7.74E+01
Dialdrin P R.21E+00 *
| Endrin‘Ketone - }:263E+00; ;| A
Gamma-BHC (Lhdane) 4 1.31E400 .{;
Gamma-chlordane 2.01E+00
. |2-Methyinaphthalene
- Acenaphlhene
Benzo(a)anﬂaracene o O3E+
Berzofa)pyrene - - {
Benzo(b)flucranthene 4.63E+03
Benzo(g,h.hperylene 211E+03
. |Benzo(fiuoranthene 3.21E+03
Di-n-octyiphthatate 1.78E403
Dibenz{a,h)anthracene 227E+03 X -
Dibenzofuran ' 2.20E+03 .
Fluoranthene 8.23E+03 ‘|Adth: 1
" [Fluorene 219E+03. : 1 1.83E+05: .- Noi
Jindeno(1.2,3-cd)pyrene -2.38E+03 . JArdth: 7] S20E+051.; 3 - No (@
Naphthalene 2.12E403 JArith. Mean | 1.89E+03 1.12E+00 "Yes
Phenanthrene S§45E+03 |Arth. Mean 450E+03 | 1.21E+00 Yes -
Pyrene ,720E+03 |Arith. Mean | . 124E+04 | = &5.83E-01 | “No'(®
Total PAHs. “J “4.69E+04 | Arith. Mean -] - 3.10E+03]: “1.B1E4+01] . Yes :
Notes:
(1) Eiminated from :menmg process bassd on BKGD raﬁo < 10.0..
|(®) Eliminated from screening process based on EEQ < 1.0.
(3) Biminated from menlng proces based ensingle detacbon ,
\nsk\share\ors-rptisheets\tab5-2 .
18-Jul-94 . K
RAPUBS\PROJECTSWI20003\906.85 - July, 1994
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- Compounds 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 con5|dered relatively’ enriched. In’
addition, compounds which were only detected at low frequencies (e g., only one detection in both
main and back channel sedlments) were ehmlnated :

. 5.2.1 . Main Channel Sediment '

Table 5-1 provudes a companson of the sedtment compound concentrations to the sediment’
criteria or benchmark values. - Compounds whlch had an EEQ greater than 1.0 included total
' PCBs and total PAHs :

"‘Based on the consuderation of relatlve ennchment banum cobait, cyamde, ‘selenium,’ and
-vanadium were eliminated from the list of snte-specmc 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 sednments retamed forinclusion in the snte-specmc nsk assessment are |dent|t|ed in Table

5-1 - :

| 52.2 Back channei Sediment :
. Table 5-2 prowdes a COmpanson of the sedtment compound concentratxons to the sednment
criteria or benchmark values. Compounds which had an EEQ greater than 1.0 mcluded.

. benzo(a)anthracene, naphthalene phenanthrene. pyrene and total PAHs

' Basedon 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 detectlon |

(1 detected value), carbazole and dt-n-octyiphthalate were removed from the hst of sute—specmc o

sediment COCs. - - .

" Thus, the site-specific risk evaluation identified the followmg s:te-specuf‘ ic sediment COCs: copper,
cyanlde, lead, mercury, nickel, zinc, benzo(a)anthracene, dibenzofuran, ~naphthalene,
phenanthrene, and total PAHs. Al site-specific COCs in the back channel Sediments retained -
for inclusion in the site-specific risk assessment ara'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 ellmmate compounds o
from the list of sute—specrfrc soil COCs ' f

" . 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'-DDE, Aroclor -1242, -1254, -1260, total PCBs,
dieldrin, endosulfan I, endrin, endrin a!dehyde, endrin ketone, heptachlor epoxide 1,2-
_ dichloroethene, benzene, methylene chioride, toluene, tnchloroethene, 2-methylnaphthalene, ‘
-acenaphthene, carbazole, drbenz(a,h)anthracene, dubenzofuran and fluorene.

Compounds which were detected once or twrce in the sorl 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, 1983b).- The compounds removed
due to a low frequency of detection included phenol, endosulfan I, methoxychlor, toxaphene,

- acenaphthylene di-n-butylphthalate, dlethylphthalate, and hexachlorobutadtene

: Thus the srte-speclflc risk evaluatron identified the following srte-specrflc soil COCs: arsemc

* cyanide, lead, manganese, mercury, zinc, ‘naphthalene, 2,4,5,T, 2,4,5-TP, 44-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)fruoranthene. 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 sate-specrfrc nsk assessment are rdentrfled in Table- 5-3 '

54 Site-,speciﬁc Risk Evaluation of COCs in the Groundwater \

- Evaluation of the site-specific risk of COCs detected in groundwater used consideration of site-
‘v,specrfrc exposure pathways. One possible approach for evaluation of the candidate COCs would
. be the modeling of the groundwater discharge (assumrng the maxrmum concentrations of
. compounds in groundwater) into a fraction of the flow volume typrcally found in the back channel
of the Ohio River. This approach is sufficient to address the potential eﬁects to free-swrmmmg
- aquatic organisms; however, it would not identify potential effects to benthic organisms.
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. |Toxaphens ..

- ENSR

A!pha-chlardano :
Arochlor-1242 . -
Arochlor-1254 )
Arochlor-1260

Total PCB's. -

Beta-BHC

Deita-BHC

2,3,7.5-TCOD

Dieldrin

Endosultan|

Endosultany: - -
Endomﬂan Sulfato

Endrin..

EndrinAldehyd.

Endrin Ketone
|Gamma-BHC (Undano)
Gamma-chlcrdm
Heptachlor
HeptachlorEpmddo .
Methoxychlor

1 Z-chh!oroatheno (‘I‘)
Benzens -
Methylens Chlorfdo
Toluene. -
Trichlorosthens R
2-Methyinaphthalens -
Acenaphthene o
Acenaphthylens -
Anthracens’ .
Barzo{a)anthracens .
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,}perylens -
|Berzo(k)flucranthene -
Bis{2-sthylhexyl)phthalate
Carbazole .

RAPUBS\PROJECTSUI200031908.55
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0.0189
0.0038
'0.0083

©10.0080
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0.0027
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{Arith.Mean .

24018/
44230
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' JArith.Mean

Arlm Mean )

Arith.Mean
Arith.Mean
Arith.Mean- |
Arith.Mean -
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ArithMean: | .
ArithMean -}
Arith.Mean |
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Arith Mean
Asith.Mean
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Arith. Mean
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Arith Mean |
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Arith Mean
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ArithMean |
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Table 5-3
Slte-specific Risk Assessment
Surface Soil Screening
Ohio River Site, Nevilta Island
Ecological Risk Assessment
: : . Environ. Ratioot § -
Comparison| Stat. Origin| - Criterla - | 'BKGD Effects Comp. to - Further
. Value of Valye (1) Value {2) Quotient | BKGD Valus| ' Evaluation?
Compound __(mplkg) |Comp. Valug (mgrkg) {mg/kg) |- (unitiess) | {unitless) | (Yes/No)
Arsenic . 10.71 |Arith.Mean 10 3.3 107 1.29 Yes
" |Cyanide ~ 13.09 |Arith.Mean [0.315) 41.54 Yes
Lead " 87.70 |Arith.Maan 50| 38| 138 1.88 “Yes
Manganess /1802.64. [Arith.Mean -800f-" tos0| - 287]|.  148] VYes
Mercury .0.52 |Arith.Mean 0.03]| [oossj| .. 17.38| 802 Yes
2o : 168.84 |Arith.Mean se 83| - 309|201 f Yes
2,4,8-Trichlorophenol 0.4793 |Arith.Mean - [0.210) | : 228 ' 4)
2,4-Dichlorophenol 0.8154 [Arith.Msan 3.88 (4)
i Arith.Mean . -
74 |Arith.Mean. . | "+ Ne.
| Arith.Mean:.: ; :
|rtthMean | ol ve
Asith.Mean 854 Neo @)
Arith.Mean 595 No (4)

L)
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N

NOTES:

{1) Soll criteria luggestod by u. s EPA Region'3 ctaﬂ
{2) Values in brackets represent 1/2 the standard quantitation limh mm no detects were nported
3) Ellmlnaud from screening process based on frequency of detaction {approx. <5%)

(4) Eliminated from final list of CPCs based on BKGD rauo <10, 0

. 1 ik
: ENR
R SaH .
Table 53 i
Site-gpecific Risk Assessmem
Surface Soil Screening )
Ohio River Site, Neville Island
Ecological Risk Assessment .
i : ' . - Environ, Ratcoet. § . .
Cemparison| Stat Origin |.  Criteria. BKGD Effects | Comp.to ] “Further
. § Value et - | Value (1) |- Value (2) ‘| Quotient | BKGD Value| Evaluation? -
- Compound _(mgfkg) . |Comp. Valuel ) (mpkg) | (mg/kg) .| (unitiess) | (unitiess) (YasINc) .
Chrysene 4.4708 |Arith.Mean : 0.078 : 59.73 Yes
Di-n-butylphthalate 0.1800 | Arith.Mean 0.063 ' 2.86 No ()}
Dibenz(a,h)anthracene 1.0036 |Arith.Mean .- {o.210] 4.78 No 4)
Diethylphthalate 0.5584 |Arith.Mean © j{e2vof | 2861 Ne .  8)
_|Dibenzoturan 1:4324 jArith.Mean ‘{0.210) No  4)
Flucranthene © 101877 |AnthMean |7 S 02 Yes -
Fluorene 1.1299 jArith.Mean [0.210] : @)
Hexachlorcbutadiene 1.3195 |Arith.Mean. | ’
Indenc(1,2 Scd)pmne $.1321 {Arith.Mean
Phennnﬂmm w 75184 JArith.Mean.
Pyrens - | 76443 | Arith.Mean ’
X Total PAH - '72.274% {Arith.Mean’

son.s.wm Version 1.2

. 18-Jul-04
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Altematively, the concentrations of the candidate COCs detected in wells located within the back |
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 Reglon 3. The Iatter method is discussed further
in the following section. : l :

54.1 . 'Evaluatii:m of Relevant Monitoring Wells

_ Site-specific evaluatron of potentral 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 ndt'detected
in any sample from any of the wells are excluded from thls assessment. The 95% UCL or the
maximum observed compound concentratlon 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 elimlnated from further evaluatron mclude _
chromlum and copper SR -

’

542 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 candrdate COCs was perfomed.. Groundwater quality from back channel .
wells is discussed below The selection process results are shown in Table 5-4.

Acetone was detected at low Ieyels in two samples and 2-butanone was detected in one sample

“from the wells located i in.the back channel of the Ohio River. During the data validation process,
it was revealed that the continuing calibration for acetone and 2- butanorle was outside acceptable ‘
QA/QC limits (greater than 50% di fterence from the initial calibration). Acetone and 2-butanone
~(two common laboratory contamrnants) were therefore elrmmated from further consrderatlon in the
nsk assessment :

| Chloroethane was detected in one sample from a back channel well. . . Because this cornpound
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 consnderatlon in the risk assessment.

24- Dlmethylphenol was. also detected in one of the groundwater samples The maxlm-um
concentration (15 ug/L) was much lower than the acute LOEL (2120 uglL) therefore, 24-'
drmethylphenol was excluded from this assessment :

RAPUBS\PROJECTSWO20000\906.85 . » 510 = S © O July. 1998

AR302515



Values in brackets represent one-half the SQL where no detects were reported.’

Table 5-4
Site-specific Risk Assessment
Groundwater Screening J .
Ohio River Site, Neville lsland ’
Ecological Risk Assessment - - : . )
N A -] Chronic Mean Environ. Ratio of
/| Comparison | Stat Origin | Freshwater § - BKGD Effects |  Comp.t Further
ST ‘Value - AWQC -y ‘Vllue(s} 1 Quotient | BKGD Value ]Evaluatedt?
Compound (ugl) | Comp.Value | (ug/l) “fug/): | - (unitiess) ] {unitess) Yes/No
Cadmium (2) - - ND L 1 [1S)1@ | ‘No
Total Chromium (asVI) €.1 Upper 85% 11 165.5 0.550 004] No .
. |Copper 2 4.0 Upper 85% 12 169 | . 0.330] - 0.02 No
. {Cyanide 2421 Upperg5% - 82 [25](&) 46521 .68 ‘No
. |Lead 2) LS R 32| ETRR AR | 1 No
Manganese - 19885 |- Adth.Mean |° ssso_ : -No
Mercury _ND o012 0.65 . No
Sitver (2) ' 7.4% | - Upper 95% . '0.12 ' €61.750 ‘No
Zinc (2} . 1290 {  Upper85% | 110 519 1172 . 025 No
24,6 Trichloropheno! (1) ND| s g70|. 50} et T Ne
2.4-Dichlorophencl {1) _ NDY- Y E 365 - "[5.0}: Ne- .
. |24-Dimethylphenal = 8.5 - Upper95% - S SRR (X ) |} B - Ne,
2-Methylphenol 30| Maxmum " (5.0} No
2-Nitrophenol (1) ND . 150 (5.0} No
4-Methyiphenol - 76| Upper95% . - [5.0) Nec
Bxs(z-eﬂnylhexyi)ph&mlate m GNDE S5 EERS Y NG
Di-n-butylphthalate . TUNDE R T ¢ Ne.
D!-n-octy!phma!ate 1°ND: SRR & S50 “iNe -
Naphthalene (1) ND T 620 15.0] . No
Phenol (1) ND 2560 [5.0 No .
2,4.5T- ND : fo.05] No
24D - ND{ .05) (a) - - No o
44’-‘DDE (1) ND ¢ RGN (1.7 - ‘Ne
Alpha-BHC (1) ND . {0.025] "No .
Dieldrin - : ND 0.001¢ f0.05} | "No -
Endosulfan il ND 0.056 [0.05} No -
{Eﬂdﬂn Aldehyde (3) ND i} 000231 . :-fo.o5)} No
1,1, 1-Trichloroethane . ND . s YO - . "No .-
1,1.2:Trichioroethane (1). ND- . 5041 . Y NS
|1.2-Dichloroethene (T) (1) - ND S 5.0 & S No
2-Butanone - 75| Upper95% {5.0] (& ~150}  No
Acetone . 145 | Upper95% | . [sol@ 290 " Ne
-|Benzene (1) 175 Upper95% | 47 15.0)4e) 888) No ~
Bromoform ND}- B {5.0] (&) x o Ne-
Carbon Disulfide ‘ND- 1 1s0)@ “No
Chlorobenzene (3) ~ ND| 50 [5.0] (a) . No
Chioroethane 16.0 | . Upper 85% . {5.0] (a) 320 No
Methylene Chloride - ND o Boj(a | - ' No
Toluene (1) j, ND 5.0 (e) No
NOTES: . ' .
(1) Insufficient data to develop crharia. Value presemed lsihel.OAEL
(2) Criteria are hardness dependent. Value presented is for a minimum measured hardness ofSSmglL :

\\nsk\share\ors-rptisheets\tabs-4

18-Jui-84
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2- Methylphenol was not observed above the method detectnon hmrt in any “of the groundwater ‘ \)
samples from back channel wells. An estlmated value of 3.0 uglL was reported for one of the :
wells. No toxicity data were found for 2-methy|pheno| however, the estimated. value was much

' ~ lower than the acute LOEL (2120 ug/L) reported for 2,4- drmethylphenol and- 2-methylphenol was

excluded from this assessment based on rts presumed similar toxrcrty

4- Methylphenol was not observed above the method detectlon Irmrt m any of the groundwater
samples from these wells. An estimated value of 10 pug/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 lowér than the acute LOEL (2120 pg/L) reported for 2,4- dumethyl—
phenol, and 4-methylphenol was excluded from thrs assessment based on rts presumed srmular '

- toxrctty

r

~ Manganese was detected in the back channel wells at concentrations above background. No
AWQC value is available for manganese Toxicity rnformatlon from the AQUIRE database
indicates LC 50s for fish, ranging from 2 000,000 ng/l to 75 000 ug/l (Schweiger, 1957) ANOEL

- value of 15,000 pg/l has been- established for a crustacean (Schweiger, 1957). The average
manganese concentrations was 19,885 ug/l Manganese in the groundwater is likely to be less
soluble under oxidizing condrtrons (i.e., in-'surface water), and dilution will occur as the /
< groundwater is discharged into the nver Based on these considerations, manganese was

elrmmated from further consideration. ' ‘ | ' f

Cyanrde was detected in the deep ‘sample from one of the wells located in the back channel (i.e.,
NERT—S screened approximately 23 feet below the river bed) but not in: the other five wells. The
mean concentration of cyanide was 13.4 uglL. U.S. EPA (1985a) concluded from the data”
~ presented in the AWQC document that mvertebrate species were less sensitive to cyanide than '
vertebrate species.. Chronic life cycle toxrcrty tests were reported (U.S. EPA, 1985a) for isopods =
(34 06 pg/L) and amphrpods (18.33 uglL) Only one out of nine data points (from a deep well) T
‘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 toxrcrty
~ test results. Itis 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 fest below
- the expected zone of typical benthic orgamsms Cyamde was, therefore. ellmlnated from further
’ consuderatton in the risk assessment : N :

,
!

‘ Srlver was detected in one groundwater sample The maxrmum concentration of silver (14. 8 ng/l)
was greater than the acute and chronic AWQCs for silver. The maximum concentration of srlver

| _ was observed at the deep-depth screen from one well (NERT-G) In another round of samphng

¢ . "
- . . ' B v "\\//
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' from the same well and the same depth, silver was not detected at the method detection limit of |
- 4 pg/l. Groundwater samples taken frdm 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 :

i
f

innc was detected in three of the grou_ndwater samples from back channel wells. Even though
the environméntal effects quotient was slightly greater than 1(i.e., . 17), zinc was eliminated from .
 further consideration in this risk assessment because mean background concentrations were
. much greater than the 95% UCL back channel weII concentratlons (519 ug/Lin background well
versus 129 pg/L in back channel wells) :

_ Benzene was detected inone groundwater sample The maximum concentratlon of benzene (44

po/L) was much lower than the acute LOEL (5300 po/L), and benzene was excluded from thIS -
_ assessment : ; :
Based on the conservative evaluation presented above, none of the compounds 4eva|uated 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 whrch were
relevant to specific representatlve specnes are fully described ln Appendrx F.

5.6 Characterization of Potential Environmental Risks : . o

" 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 dlscussed 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 toxncuty benchmarks as - )
descnbed in Secttons 3.0 and 4.0. Usrng this approach all of the'CPCs were analyzed for the :
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"TABLE 5-5

" site-Specific COCS for ORS Identifiled By Medium

METALS Arsenic - L
- "Copper» _ ° °
Wahlde ' ' R ° 'y
Lead . | N ° . . ®
1 Manganese' °
Mercufy () o e ] - /  .
Nickel . . -/
Zinc ] ° ° ’
HERBICIDES - | 245T o |
| - | 2457 .
PESTICIDES/PCBs | 4,4-DDT "
| | AphaBHC e
Total PCBs e
’ Bota BHC o '
Deita BHC e
Gamma-BHC (Lindane) o .
Alpha Chiordane .
Gamma'-Chlord_ane : .
Heptachlor _ °
 SATAGSTR.DFM, 4920003.908 5-14 \
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. TABLE 5.5

 Site:Specific COCs for ORS Identified By Medium

Groung-

| Compound ‘Channel | Channel' | Channel | Channel | water® |
SVOCs | Anthracene - | e -

Benzo(a)Anthracene . . L 2 . - . | ‘e

Benzo(a)Pyrene - e

| Benzo(b)Fiuoranthene . | o

Behzo(k)ﬂuoranthene e

Benzo(g,h.))Perylene : ‘e

Bis(2-Ethylhexyl)Phthalate | ~ @

Fi .
~SVOCs Cont. Chrysene | e

‘Dibenzofuran SRR I | T e

Fluoranthene | e

Indeno(1,2,3-cd)Pyrene e _
Naphthalene . U S O L ¢

" Phenanthrene - - | e N R | L e

| Pyrene - °

Total PAH e e .0

DIOXIN " | 2,3,7,8-TCDD 1 e

Vo

'SAT4BETE.DFM, 4320-003-006 ’ - 515
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screening level risk evaluation, and only thoss: compounds which exceeded the first screening

criteria were further evaluated in the secondary level risk -evaluation. The results of the srte-‘ '
specrfrc assessment approach to the aquatrc risk analysrs are described below.

: 5.6.1.1 . Surface Water

“The potential for ecblogical 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 ecologlcal risks in the -

. surface water environment. A toxicity.quotient is calculated by dividing an estimated environmen- '
tal concentratron of a compound by a compound-specmc benchmark concentration. The
+ estimated envrronmental concentratron was the measured surface water concentration. . The
toxicity concentration may be a criteria value ora specres-specrfrc value determmed from the .
~ literature. The' equatron used to.derive the toxicity quotient is shown below '

: T_oxicrty quotient (unitless) estrmated envrronmental concentratron (ug/l) + toxrcrty benchmark .
‘ St B concentratron (ug/l) . : C

The toxicity concentratrons used in the site-specrﬂc aquatic nsk analysrs were AWQCs or surface
water toxrcrty benchmarks for freshwater chronic exposure. It was conservatrvely assumed that
aquatic species rnhabrtrng the back channel of the Ohio River will be chronrcally exposed to the
mean compound concentratrons in the surtace water '

The toxicity quotient was rnterpreted as the Irkelrhood that an environmental concentration of a.
* compound may cause adverss ecologrcal eifects. The calculated toxicity quotients- were
evaluated according to U. S. EPA guidance (U. S. EPA 1988) which states that an environmental

- compound concentratron generatrng a toxicity quatient of less than 0.1 is considered to be of "no

concem,” a toxicity quotient calculated between 0.1and 10is interpreted as of "possible concem,"
and a concentratron producrng a toxrcrty quotient greater than 10 is expressed as of "probable
concem." Further, U.S. EPA Region 3 guidance indicates quotients greater than 1.0 indicate
potential risk, quotients higher than 10 are consrdered of moderately high risk, and those above
100 are consrdered of extreme risk. ' : - :

Section 3.1 provrdes a conservative screening level risk evaluatron 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 analysrs Mercury was only detected in two of the main channel surface water
-samples and nons of the back channel samples. ,
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| The results of the screemng level risk evaluatlon indicated a hlgh toxlcrty quotrent tor mercury and
.copper. This conservative screenlng applied the chronic AWQC, derived to be protective of many

‘sensitive specres. mcludmg many coldwater specres such as trout or salmon

'The Ohio River is'a warmwater resource. Therefore. asa 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 avarlable'

- toxicity data for the Ilfestages 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 =
toxlcrty benchmarks provides a comparison which is more representatlve of the biota in the Ohio -

River than is the AWQC which is designed.to protect a large set of geographrcally-drverse .

, specres some of which may not occur rn the OhIO Rrver

‘The results of this analysrs 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 toxlcrty 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 pomts were non-detects at a sample detection limit of

.0.2 pghl.

_' As shown in Table 5-6, both the fish receptor and the sediment invert_ebrate toiicity 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 concem” (U.S. EPA, 1988). Both of the toxicity quotients

calculated for mercury were near or below 0.1. These ratros are classified by U.S. EPA as being
of "no concemn" (U.S. EPA, 1988). This analysis shows no potentia! for adverse effects to aquatic »
receptors trom mercury and very low potentlal for adverse ‘effects to aquatic receptors from
copper -

, 5.6.1.2 "'s-ediments :

The potentlal 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. Gurdance' -
‘sedrment ‘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 leve! 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 evatuatron ‘

The anthmetrc means of the measured sedlment 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 compansons led to the selectrbn 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 srte-specrf ¢ COCs were identified
i as of possible concem: 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 therr ER-M
values. According to the NOAA gurdance for the interpretation of the ER-UER-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 Rrver is low.. - L
. 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 dlstnbuted in the sedlment

" Table 5-8 shows the list of srte-specrtrc sedlment COCs for the back channel. The followmg site-

specific: COCs were identified as of possrble concem: 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 eCoIogical eﬁects from these compounds is tow. - '

Sedtment compounds in the back channel exceedrng the ER-M values are nrckel ben-
zo(a)anthracene. naphthalene. phenanthrene and total PAHs. It should be noted that the site-
specific sedlment quality criteria are greater than the ER-M. For example, phenanthrene has &
sediment qualrty criterion of 4500 pg/kg, while the corresponding ER-M is 1500 pg/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 concem" status. Only total PAH is indicated as being of probable concem.
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TABLE 5—7

SEDIMENT EVALUATION, MAIN CHANNEL
" OHIO RIVER SITE, NEVILLE TOWNSHIP
ECOLOGICAL RISK ASSESSMENT.

EH-L o
’ Sedlmem B

Sediment Mean Benchmark (1)2;;_,, Toxiclty:

|coMPOUND - Cone. (uglkg) "{ua/kg) - . Quotlen
“|coppPER 1.02E+05 3.40E+04 - .3.00E+00 270E+05 3.78E-01
LEAD - o  1.67E+05 - 4.67E+04- 3.58E+00 223E+05 . 7.49E-01
MERCURY 4.40E+02 1.50E+02 . 2093E+00 7.10E+02 = 6.20E-01
NICKEL . . 6.14E+04. 209E+04 ~  294E+00 5.16E+04 - . 1.19E+00
ZINC - 1.45E+08  1.50E+05 9.67E+00 4.10E+05 = 3.54E+00
TOTALPCBs ~ 1.66E+02  1.48E+02 (2) 1.12E+00  1.80E+02 9.22E-01

TOTALPAHs 1.76E+04 248E+03 (2) 7.10E+00 4.48E+04 . 3.93E-01

Notes:.
,(1) ER-L and ER-M values are taken from Long and Morgan.

1900; Long and MacDonald; 1992

rrTw—— o 180004
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TABLE 58

* SEDIMENT EVALUATION, BACK CHANNEL
~ OHIO RIVER SITE, NEVILLE TOWNSHIP
ECOLOGICAL RISK ASSESSMENT

ER-Lor

TOTALPAHs .  469E404  30E403 (2)

o Sedlment _ L o
. P Sedlmant Mean Benchmark (1) Toxicity ER-M (1) Toxicity
COMPOUND. - :"Cone. (uglkg) {ug/kg) . Quotlent - (ugfkg). Quotient
copPER . \1_.ozs+os ”'3._4OE+04-- '300E400 ~ 270E405  3.76E-01
CYANIDE@®) . - 4T7BE403  NA < _NA - ,
Jeap - . " 9.55E+04 = 4.67E+04 2.04E400  2.28E405  4.28E-01) .
MERCURY. » . 210E402 - 1.50E+402 140E400  7.0E402 - 2.96E-01
NICKEL® . 7.33E+404  2.00E+04 351E+00  5.16E+404  1.42E400
ane 3.60E+05°  1.50E405 - 240E400°  4.10E405  B.78E01 |
|BENZOM)ANTHRACENE ~ 5.03E+03°  345E+03 (2) 146400  1.60E+03  3.14E+400
|DIBENZOFURANG) .. 220E403° NA . - 7 NA .
C|NAPHTHALENE .~~~ 212E+408  1.89E403 (2) 1.12E400  210E+03  1.01E+00
PHENANTHRENE = . BA4SE403  4.50E+03 (2) 1.21E400  1.S0E+03  3.63E+00
151E+01 - 44BE404  1.05E+00

. 5.8jvers.1. oo .- 18Jut-84
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5.5.2 Riparian and Terrestrial Risk Analysis

In addition to the quahtatnve 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 nsk to mdlvidual spectes determined to be representatuve

- of condrtlons at the ORS.

. The cntena for selectmg candidate’ specnes are representatrve of tmportant taxonomrc groups.
wrthln the aquatic and terrestnal habitats of interest at the OFtS and mclude '

+- = tropical level and biological function'

» likely of documented presence at the ORS

» ' likelihood of potential exposure;

L \avallablhty of appropriate toxicity data; and ’

. biological and cultural significance,
Ftepresentatlve species are those whlch best represent a major taxonomic group within the wcmlty
of the ORS or, because of their functional biology, have relatlvely high potentlal for exposure to
the compounds assessed Based on these gu:delmes, a small rodent (an eastern mole), and a
large mammal (a raccoon) can be selected as representatwe of major taxonomlc/tunctlonal
" groups potentially exposed to CPCs for a terrestrial semi-quantitative risk assessment. -Although

_ a semi-quantitative risk assessment is not presented in tha text (at the request of the U.S. EPA),. .

 the results of the semi-quantitative risk assessment is presented in' Appendix F.

The semi-guantitative risk assessment was performed for two mammalian species representative

- of those typical of the terrestrial and n‘parian'ecosystems present at the ORS (i.e., the eastem

" mole and the raccoon) A descnptxon of the seml-quantntatwe risk assessment was necessary

_tor an adequate evaluat:on of potentlal risks to anlmals in these ecosystems and to provude the
following: : :

* ameans of assessment of nsks to terrestnal brota dueto soil compounds, in'an absence L

of avanlable soil cntena. ’

*» ameans of assessment of risk to terrestnal blota due to potent:al exposure through the
" water and sediment pathways and - : :

* to provide a refative context for assessment of potentlal ecolog|cal nsks in both aquatlc
B and terrestnal areas ot concem.

-
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The. descriptions; assumptrons and fmdmgs of the semr-quantutatrve nsk assessments are
presented in Appendlx F.. :

v 5.7 'Uncertainty Analysis ‘

A number of assumptlons that can Iead to uncertainty are made in the assessment of the
potential for adverse ecological tmpacts Some of the limitations and uncertamttes have already
- been ldentmed 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 specmc to either the aquatic or terrestrial .assessments. The

assumptions made in the ecological risk assessment were chosen to be conservatwe and

protective. The overall effects of combining several of these conservative assumptions is to-
. -greatly overestlmate the potent|a| for ddverse ecologlcal effects.” A qualitative discussion of the

major sources of uncertarnty assocuated with the site—specnﬁc ecologtcat risk assessment is .
) presented below ' : : ~

The aquatic risk assessment used toxucrty va!ues based on chronrc effects {o analyze the potentlal'
for ecological risk. Chronic toxicity values were used as benchmarks because it was assumed
- that surface water and sedrment-dwelhng species would expenence continuous, chronic exposu re.

_ Exposure i in the aquatic environment is likely to be continuous for benthic invertebrate specses
in the river sedlments of the back channel directly adjacent to the ORS. However, fish specres

are generally transitory and are more Irkely to move up and down the river. Thus, the assumption -

of chronic exposure may be realistic for the sedrment species; however it |s relatrvely
conservative for the surface water species.

The assumptron that site—specrﬂc COC concentrations detected in the Ohio River surface water -

and sediment are strictly attributable to the ORS overestimates the potentlal 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 cokrng productlon) 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 sumular to snte-specmc 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 consumptton advisory by the PADER for channel . |
catfish and carp due to PCBs and chlordane present in the lower Allegheny, lower Monongahela -

o and Ohio Rrvers upstream of the ORS
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A source of uncertarnty in the applrcatron of the toxrcrty 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 f

_' 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 spacies 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 conservatrve approach, eSpemalty when there is a wide range in-

reported toxicity values for the relevant species. Differential species. sensrtrvrty to the compounds
" may result in these benchmarks being underestimates or, more likely, overestrmates of potentral
‘acute and chronic toxtcrty for many aquatic organisms :

Another source Of‘uncertainty‘ e:"(ists in the prediction of the bioavatlability of compounds tr_orn -

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 concentratron measured

".inthe sedrment or soil may be an overestlmate of the-amount of compound to which the receptor .

- is actually exposed. Certain physical and chemical charactenstrcs 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, drsSoIved oxygen, organic carbon content,

-and hardness are some of the parameters that will affect the toxrcrty and broavarlabrlrty of a.
: compound By choosing the lowest toxrcrty benchmark, 1t is Irkely that potentrat risks. will be

significantly overesttmated

| Chemical_interaction is another area of uncertainty. Evidence exists that When_organisms are -

o

exposed to combinations of two'or. three compounds, the effects are not always additive o f

. Depending upon the duration of exposure. type of responss, 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 rndrvrdual compounds were simply addrtrve) 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 evrdenoe 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
' predrcted by evaluating each compound individually. By applying conservative assumptions in

this ecologrcal risk assessment, the results are conservatrve. and are expected to be protectrve’

‘even in the event of synerglsttc effects.
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Extrapolatlon of the. potentlal for communlty. populatlon or ecosystem effects from the
- examination of one or more representative species is a major source of uncertamty for both the
aquatic and terrestrial analyses The underlying assumption is- that potential effects on one

representative species are consnstent with the effects on similar species and representatlve of the
~ potential for effects on the parttcular ecosystem being mvestngated Forexample for the aquatic -
~ risk assessment, the lowest toxicity values for indigenous species that were found in the literature
were chosen to represent the potent:al for compound effects on the aquatic ecosystem. The

selection of representatlve spemes as mdtcatOrs of the ecosystem is one source of uncertainty
in the risk assessment - '

“Itis difficutt 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 ‘Simil‘arly affected. -Even if one subset of the
ecosystem is impacted at the Ohio Rlver 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 on 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 conservatlve forusein -
o ,evaluatmg the potentlal eﬁects to the aquatic ecosystem

58 Summary | o R

"Thls section will present the concluslons .of the ecological assessment of the ORS for aquatlc
receptors (5 8.1) and for terrestrial receptors (5 8. 2)

5;8.1 : Aquatnc Summary

The aforementloned analyses evaluated the potentlal |mpacts of concentratlons of srte-specmc

. ,COCs to different media and representat:ve receptors With respect to the surface water in the

main channel of the Ohio River, compounds evaluated for potential |mpacts 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
aquatnc receptors

“No ‘site-.specific COCs were identified in the back channel surface water.

R:\Puespno.lecrsuszoooa\sos.ss ) I - 5-25_ - . ‘ July, 1994

AR302530



For the main channel sedrments, copper lead mercury, total PCBs and total PAHs are of

possible concemn; however, their levels are mdrcatlve of a low potential for adverse ecologlcal )

effects (Table 5-7). Nickel and zinc are of greater concem and are at levels approachmg
probable concem for potentral adverse effects to the aquatrc benthic envrronment

"For the back channel sedrments copper Iead mercury and zmc have been identified as of

possrble concem. Nickel, benzo(a)anthracene. naphthalene, and phenanthrene exceed the-

- ER-Ms and are of greater concem. Total PAHSs 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 appropnate sedrment criteria.

It should be noted that because of the hrghly disturbed and industrialized nature of the OhIO Rrver
these potential effects ‘may be caused by a number of sources other than the ORS. For example,
concentrations of copper in sedrments may in fact result from deposrtion of particulates from
' sources upstream of the ORS or PAH concentratrons in the sedlment may have resulted from
historical upstream discharges. . o , :

5.8.2 Terrestrlal* Summary -

It should be noted that the site was used for commercralfndustnal purposes for over 40 years and
that the exrstrng terrestnal system has reestablished rtself on dlsturbed land

The appearance of the exrstrng vegetatron is only one indicator of ecologrcal effects Soil cntena

ENR

or ecotoxicological benchmarks provide another measure of potential adverse effects. Due tothe . -

: Iaclt of applicable sorl criteria (i.e., ecotoxrcologrcal benchmarks), potentral_nsks due to site-
- specific soil COCs are very difficult to estimate. One altemative 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 '

‘quantrtatrve basis for assigning potential ecologlcal risk. The results of this assessment are
presented in Appendrx F. : : :

/
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6.0 COMPARISON BETWEEN SECONDARY LEVEL AND SITE-SPECIFIC RISK

, ASSESSMENTS

The secondary level evaluation orovides a preliminary ouahtative estimate of potential ecological
" risks associated with the COCs (Sectlon 4.0). It examines the potential risks associated with the

secondary. level COCs which are not screened out by application of generic, srte-lndependent '

- factors. The site-specific: risk assessment provides a more focused and detailed examination of,
~ the risks by incorporating avanlable site information (Sectlon 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 leve! of the potentla! 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 vucrnuty This also aids |n the frnal mterpretatlon of potentlal o

- risk and the conclusnons presented in Section 7.0.

o The results of the two evaluations and potentia! risks associated with COCs are compared for

each medium and potential reasons for the differences dlscussed The evaluations are presented
in the followmg sections: for surface water Section 61 for-sediments, Section 6.2; for sonl

" Section 6.3; and for groundwater Section 6.4.

6.1,! Surface Water

The companson of the results of the two assessments of surface ‘water was conducted by
examining the selection of the COCs followmg 'the secondary level and site-specific evaluations

‘(Sectlon 6.1.1), companng ‘the results of the secondary level and snte-specmc risk assessments

(Sectron 6.1 2) and dzscussmg the dtfferences (Sectron 6.1.3).

~ 6.1.1 - Selection of cOCs Fotlowmg Evaluat:ons
There are no differences between the. COCs selected in surface water dunng the secondary Ievel
evaluation (Table 4-1) and snte—specmc risk evaluatlon 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 w0uld-be the water-effects ratio, 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 drssolved fractions, the mfluence of dlssolved orgamc compounds as chelatmg agents o
etc (U S. EPA 1994) o

6.1.2 Comparison of the Results Following Risk Assessments

The secondary lével 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 potentlal impact to local benthrc i
communities to be.less than predlcted by the AWQCs, based on comparison of mercury and
copper levels to ecotoxicological benchmarks considered appropnate for the warmwater tlshery
. found in the Ohio Ftrver at the.ORS (Table 5- 6)

Based on the srte-specrt“ ic risk assessment, itwas concluded that nerther copper or mercury would

be likely to pose an adverse environmental risk. Further, the probabllrty that the ORS is
responsible for the elevated levels of these metals |n the main and back channels of the Ohio
Rrver is considered extremely low. : : :

613 Discus’sion

‘The finding of elevated mercury and copper in the main chanrel 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 followmg reasons. The
transport pathway of copper and mercury from the ORS to the Ohio Rwer would presumably be | ‘
- via direct. runoff, desorption from sedrments 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 pattem 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 wers below environmental concem 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 channet : :

‘ Mercury and copper are found in the sedlments in the main channel and back channel but the -
source of these metals in the sediments could potentlally be due to-hundreds of discharges and

actrvmes found in the Ohro River watershed Desorptron of these materials into the water column
for copper and mercury will lrkely be slight. Finally, there was no mercury detected in the back
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channel monitoring wells which indicates the mercury transpon through‘groundwater diScharge )

- is negligible. Overall, these factors indicate that the ORS does not pose a sugnmcant risk to the

surface water quahty in the Ohio Ftlver

6;2, Sediments - .

. The d:tterences between "the secondary Ievet nsk assessment and the site-specific risk

assessment were examlned separately for the main and back channel sediments. The main
channel sediments are dlscussed m Section 6.2.1 and the back channel sedlments in Sectlon‘
6.2.2. : :

6.2.1' ‘Main Channel Se‘diments

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 srte—specmc

N evaluations (Section 6. 2.1.1), comparing the results of the secondary level and site-specific nsk S
) assessments (Sectron 6 2.1.2), and dlscussmg the differences (Sectron 6.2.1.3).

6.2.1 4 Selectron of COCs Follow|ng Evaluatlons

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) Appllcatlon of snte-specmc sediment quality

 criteria or sediment benchmarks and consideratron of retatlve 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 consnderatlon of relative

enrichment. Clearly, the distinguishing factor between the two lists of COCs was the apphcatlon 4
of snte—specmc sedxment cnteria or benchmarks :

6.2.1 2 COmparison ‘of Resutts Following Ri_sk Assessments '

‘_.The secondary level nsk assessment mdtcated that 8 COCs were of probable concem, 14 were

of possible concem, and 14 were unassessed (j.e., no AWQC or ER-M values were available).
The secondary leve! COCs of .probable concem included nickel, zinc, 2-methylnaphthalene,
acenaphthene, benzo(a)anthracene, dibenz(a,h)anthracene, fluorene, and fluoranthene. The 14
secondary level COCs identified as of possible ecological concem were metals, chlordanes, and.
PAHs (Tabte 4-3).  In contrast, the site-specific risk assessment of the main channe! sediment

- COCs indicated that nicke! and zinc were of probable concem, and copper, lead, mercury, total -

PCBs, and total PAHs were of possible concem (Table 5- 7)
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i

. The two nsk assessments generally agree with the contammants of greatest concern - namely
- nickel, zmc and total PAHs. The reductlon of individual PAH are due to the application of site-

‘specific criteria orsediment benchmarks. adjustedfor the channel-specific organic carbon content.
These resuits may reflect the inherent differences between the NOAA sediment guidance values”

. (i.e., ER-Ls/ER-Ms and sediment quality cntena) and the equmbnum partltlomng based site-.
' specnflc sedlment benchmarks. :

6.2.1.3 Discussion |

It has been noted earier that the ER-L/ER-M guidance values represent simple Statistical ,
parameters associated with data distributions of potential rmpacted benthic communities,
particularly marine invertebrates. For example, sediment guidance values developed by. Longand
' MacDonald are based on data derived only. from estuanne and marine environments and

o freshwater data were excluded (Long and MacDonaId 1992). Since many compounds are more

toxic to marine organisms than freshwater organisms, these values tend to be conservatrve and
may overestimate potentral ecologlcal risk to freshwater benthrc communmes i

On the other hand sedlment ‘quality « cnteria (SQC) are developed analogous to the development r
of ambient water quality criteria through direct toxicologlcal testing. of freshwater aquatic
organisms Itis possible to use tha 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 batween the ER-L and SQC approaches At1% -
~ total organic carbon, a conservatrve value for the ORS sediments, the freshwater SQC values for

~acenaphthene (1,300 pg/kg), fluoranthene (6,200 pg/kg), and phenanthrene (1,800 pg/kg) are

10.3 times, 81 tlmes. 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 unlrkely 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 dlffncult to assess the contnbutlon of ORS to the COC level in the main channel sediments.

Fmally, the potentral mfluence of the treatment of non-detected value as 1/2 SQL even when they '

~exceed the report maximum (followmg the request of U.S. EPA Region 3) has already been -~

. drscussed (see Section 4.7) as indicated by the example of dlbenz(a h)anthracene. The potentlal

L influence of this data reduction protocol was not evaluated for all parameters
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6.2.2_ Back Channel Sediments

The companson ot the results of the two assessments of the back channel sedlments was

. conducted by examining the selection of the COCs following the secondary level and sue-specmc
‘evaluations (Sectlon 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).

6.2.21 Selection of COCs Following Evaluations

‘There were 41 COCs selected during the screening level evaluation, 'inciudin'g 20 for which no -
,AWQC or ER-M values were available (Table 4-4). Appilc'atlon of snte-spec:flc sediment quality

criteria or sediment benchmarks and consideration of relative enrichment reduced this number. -

» -to 11 COCs (Table 5-2). A tota! of 24 COCs were eliminated based on concentrations below the
site-specific sediment critéria, 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 sute-specuﬁc COCs was the appllcatmn of site-

o specific sediment cntena or benchmarks

4

6.2.2.2 ’ COmparison of Hesults Foi'lowing Risk Assessments

- The secondary Ievei risk assessment indicated that 14 COCs were of probable concem, 7 were
of possible concern, and 20 were unassessed (i.e., no cntena) The secondary level COCs of
probable concem included nickel, . 2-methylnaphthaiene. 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-

‘ AZO(a)anthracene naphtha!ene, phenanthrene, and total PAHs were of probable ecological concem

(Table 5-8). . Copper, lead, mercury, and zinc were of possible concem, while dibenzofuran and
cyanlde were not evaluated due to lack of ecotoxucoiogical data to denve sediment quality cntena -

) The two risk assessments identify similar contaminants of greatest concem - namely nickeiand
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 concem 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 contnbuted to the elevated levels of nickel-in the
sediments of both channels

\

. Thé disparity between the in'terpretaticn cf_ sediment quality‘through comparison to NOAA

" guidanca 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 quallty regime. The higher organic carbon content found in

~ the back channel is also consnstent as an area of greater deposutlon for fmer—gramed materials

“than would the main channel ‘ : :

63 Soils . . A .

' The companson of the results of the two assessments of soil was conducted by examining the - K
selection of the COCs followmg the secondary level and snte-specmc evaluatlons (Section 6.3.1),

comparing the results of the secondary level and snte-specmc nsk assessments (Section 6.3.2),
.- and dlscussmg the dnfferences (Sectlon 6.3. 3) o

631  Selection of COCs Follcwing.Evaluations :
. There were 66 surface soils COCs selected during the secondary level evaluation, including 61

for which no ecotoXicoiogical benchmarks (i.e., U.S. EPA Region 3.suggested soil criteria) were
ava:lable (Table 4-5). Consideration of relahve enrichment and detection frequency reduced this

number to 31 COCs (T able 5-3)." A total of 25 COCs were eliminated based on consideration of |
~ relative enrichment, and- 6 were ellminated based on have a low detectlon frequency. A low b

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, 1989¢).
The key selection factor was the-application of a relative enrichment criteri'on (i.e., soil compound
~ concentration 10 tnmes greater than background concentratlon) for selection of snte~specmc soul_
COCs. : : : '
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- 6.3.2 COmpartson of the Results FolloWing Risk Assessments o

The. results of the secondary level risk assessment mdrcated that mercury was ot probable :

concem and that arsenic, lead, manganese, and zinc were of possible concem, with the vast
- majority of the soil compounds unassessed due to a lack of soil criteria. Prelrmlnary 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) specles was conducted. Due to the dllferent
E potential pathways, eastern mole and raccoon were selected to evaluate potential risks assocrated
wrth exposure to the soil pathways (see appendix. F for details).

The chronic adverse health effect estimates for terrestrial sp,e‘cies 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
assrgned tothe noncarcmogenlc hazard quotient is deflned by the criteria established by the U.S. .
EPA (1988). Conclusions are expressed as of "no concem" 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 seml-quantltatlve risk assessment are presented in Appendrx F. ' :
‘Evaluatlon of the eastem mole as the representatlve specres found that lead was of probable -
ecological risk and that arsenic, manganese, methyimercury, zinc, 2,3,7,8-TCDD, and total PAHs
~ were of possible concemn. A number of site-specific COCs were identified as of possible concem,
but had toxicity quotients above 0.1 but below 1.0. Due to the leve! of the toxicity quotients, these
- were considered of very low concem These included cyanide, morganrc mercury, benzo(a)-

anthracene, benzo(a)pyrene, chrysene, lluoranthene and pyrene :

All other srte-specmc sorl COCs had hazard quotlents which were below 0. 1, and were consrdered
of no concern. Since the eastem mole i 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 potentlal adverse effect exrsts in those specres from those compounds elther '

. The raccoon nsk assessment ind:cated fewer compounds of concem 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 ot probable concem were identified.
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_.‘5,3.'3.'- Discussion

In the case of surface soil compounds other than a few metals, suffucnent ecotoxlcologlcal
lnformatlon was not avanlable to perform a prehmanary risk assessment. The general lack of
meanmgfut soil criteria for secondary level soit COCs limits the utility of any pronouncements of
" rigk at this level. Unliks human health assessment, where’soil limits have been determined by
- a number of regulatory agencies (e.g. PADER), soil limits based on ecologlcal consnderatlons are
few in number and not systematlcally denved ‘ :

During earlier conversations, U.S. EPA Regio_n 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 (. g. saturated, anaerobic vs.
- dry, aeroblc) between the two solid matrices. This leaves little altemnative but to consider
~ addijtional means such as the seml-quantltatlve assessment (recognlzed by U S. EPA Reglon 3
gmdance) with representatwe ecotogncat receptor :
- A closer lock at the surface soil COCs of probable and possible concem identified in the. site- -
specmc 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

concem is associated with the consumpt:on of earthwoms and incidental ongestlon of soil. The

" moles were assumed to spend their entire lifetime on the ORS an assumptlon Wthh results in
. a hazard quotlent for a highly exposed orgamsm =

“The mammahan receptors usedinthe semi-quantltatlve assessment were assumed to spend their
o entlre lives exposed to concentrations of the site-spacific COCs. This assumption is likely to
* overestimate’ exposure because it does not address degradatuon 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 residentlal -

areas adjacent to the ORS. Similarly, 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 ﬂsh 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. Itis unlxkely that fish will remain solely in this stretch of the
- river and that the fish tissus concentratlons will be as high as predlcted using conservatuve BCF -

values which do not address blologicat 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.

b

The dose -response values used for the terrestnal species were extrapolated from data on srmrlar
species because no direct dose-response informatlon was available for the mole or raccoon. The
~ extrapolation from laboratory species involved conservative assumptuons thus, it is likely that the -
dose-response values chosen will result'in overestlmates of the potentlal for adverse effects :

. Forthe terrestnal assessment the selectron of these receptors overestlmates potentnal 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 specres are mimmally affected the potentlal for ecosystem-fevel effects are also
unlikely. The effect of these assumptrons is to overestimate the potentua! for adverse ecologncal, ’
'effects to other species. : ,

.- The compounds of hrghest concem are 2, 3 T, 8-TCDD and Iead The majonty of risk assocrated
‘ - with 2,3,7, 8-TCDD is due to a single son 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 zunc were hlgher than
: _average, however, they are well within the range observed: elsewhere in the reglon (ATSDR,
1992) ' : :

. The nsk assoclated wrth methylmercury is probably an overestlmate of potentlal ecologrcal risk,
since ‘a value of 10% mercury was used to estimate the amount of organic mercury. levels in :
surface soils. Typrcal sedlment values are 0.01 to 10% (EPRI, 1987) and aerobic surtace soils
: would be expected to have even less (due to reduced methylcarbon under aerobrc condmons)

TR

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
(Sectlon 6.4. 2) and drscussmg the differences (Sectlon 6 4.3).
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' 641 Selection of cOCs Followin'g.Eyal'uations . :

There were 40 groundwater COCs selected during the secondary level evaluation, including 22 -

for'which no ecotoxicological benchmarks were available (Table 4w6). A site-specific exposure - ‘

* pathway - groundwater discharge to'the back channel - as indicated by the water quality in the
B back channel Wells was the basis for,eliminating atl groundwater COCs (Table 5-4).

' .It was assumed that concentratrons in the three back channel wells .were mdrcatrve of.

o groundwater quality that might be discharged to the back channel of the Ohio Rrver This was

a conservative assumption because it assumed no mrxmg would occur before potential exposure
to the biota. It was also assumed that if groundwater discharge to the back channel was of no
concem, 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 not detected. The data for the 11
site-specific COCs were carefully rnspected and the srte—specrﬁc COCs ‘were determined to be
of no concem 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 funher evaluatron are
discussed in Sectron 5. 4 2.

- 642 Comparison‘ofr the Results- Foltowing Ftisk‘ Assessments
The results of the secondary level nsk assessment mdicated that mercury, silver, zing, dleldnn |

~and endrin aldehyde were of probable  concem and that cadmium, total chromium, copper,
" cyanids, lead, 2,4,6-trichlorophenol, 2 4-drchlorophenol 2-nrtrophenol bis(2-ethylhexyl)phthalate,

L naphthalene, phenol endosulfan I, and carbon disulfide were of possrble concem. The site-

. specific risk assessment foundno COCs of probable or possrble concem based on concentratians
in the back channel wells. All of the site-specific COCs were non-detects except silver, zinc, total '
chromium, copper, and cyanrde 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 (Sectron 5.4. 2) . : )

6.4.3 Discussion -

- The drstrnct difference between the findings of the secondary level nsk assessment and the site-

specrfrc risk assessment i is due to the application of a reasonable quahtatrve fate and transport ,

scehario to groundwater concentrations at the ORS. Bneﬂy 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 neanng the potentlal dxscharge point was
' \/ . not of ecological concern. It should be noted that this conclusion is independent of application

of any muxmg model that would account for the dalutlon of the groundwater with the numencally-
" dominant river flow volume in the back channel

6.5 Summary :

Comparisons of the results of the secon’dary |evei and site-specific risk assessment for the.
various media at ORS show general agreement for surface water and sediment; however, they

. arrive at different conclusuons 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 sute-specmc COCs and provide a more accurate -
portrayal of potential ecologlcal nsk at ORS ‘

u
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' 7.0 CONCLUSIONS

, | ‘E%@“h .
o

' 'A series of risk evaluatrons and assessments were made to |dent|fy COCs at the ORS and to o

provide an estimate of the potentlal for adverse ecological effects associated with levels of these
COCs. . The evaluations rncluded screening level,- secondary level, and sute-specmc risk
evaluatlons Estimates of potentral risk were based on comparisons to ecotoxlcologrcal
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 lnformatron

from the conceptual site model, screenmg level evaluatron secondary level evaluatron as well

as the results of the srte-spec:frc risk assessment

74 Surface Water

The major trndrngs of the ecologrcal risk assessment of COCs in the main and back channet :

urface water of the Ohio River are:

. ‘copper and mercury were identified as site-specific COCs for the main channel surface

water, but application of ecologrcal benchmarks appropriate to the local biota indicate

- that neither COC is likely to pose an adverse environmental risk;

’.

," no COCs tvere identiﬁed.in the surface V\rater' of the back channel .of the Ohio River; and |

* itwas concluded that the ORS does not pose a potential adverse ecologrcal nsk to the

. aquatic biota in the surface waters of the Ohro Rrver \
72 " Sediments,'
The major frndmgs of the ecologlcal risk assessment of the COCs in the sedrments of the main
and back channels of the Ohio River are: R . :

_ * nickel, zinc, and total PAHs were of probable ecological concem in the main channel

sediments, and copper lead mercury, and total PCBs were of possrble ecologlcal

: concem

 nickel, benzo(a)anthracene, naphthalene, phenanthrene, and total PAHs were of
’ rprobable ecological concem in the back channel seduments and copper, lead, mercury,
and zinc were of possible ecologrcal concern; :

'
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. _it was concluded that the sedlments in the mam and back channels of the OhIO River-

\/ A pose a low to moderate potential adverse ecologlcal risk to the aquatic benthic
S commumties residing there; and

«  the origin of the COCs in the sediments is not certam due to the Iarge number ot
'potenhal sources upstream of ORS -

7.3 ‘Surface Soil”

"~ The m'ajor findings of the ecological risk assessments for the ~surface soil at the‘ ORS are: '
: » ‘
¢ both screening level and secondary level evaluations mdicate a larger number or GOCs o
" including many metals, herbicrdal pest:cndes, PCBs, PAHs and volatilelsemi-volatile,
.- organic: compounds, : ' » ‘

- e direct companson of soil compound concentration to ecotoxucological cntena was not
possible due to a general Iack of soul cntena, s :

. ,therefore, a semi-quantitative risk assessment using eastem mole and raccoon as
representatlve specres was used to provade an estimate of potential ecological risks due

\/ . = tosol; - o

e * risk assessment of the eastem mole mdlcated that lead, 2,3, 7 8- TCDD and total PAHs
' - were of probable ecological concem, and arsenic, manganese, mercury, zinc, and'
. several individual PAHs were of possnble ecological concem;

i

. nsk assessment of the raccoon mdlcated copper, lead manganese, mercury. 2 3 7.8-
"TCDD, and total PAHs to be of possnble ecological concern

e appllcation of sute—specmc mformation about the site distnbutions of the COCs and
‘ companson to ranges of naturally occumng soil concentrations mitigated the level of
concem for some COCs; and

e jtwas concluded that the ORS surface souls pose a low potential adverse ecolog:cal risk
“to the terrestnal specres reszdmg there :
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7.4 - Groundwater . IR R L . |

 The major findings of the ecolodical risk assess'ment\for the groundwater at the OFtS are:
. ) ecological risk assessment of COCs in groundwater was Irmtted by uncertamty regardmg
: therr effectrve concentratrons at the pornt of exposure to aquatic blota,

*. agroundwater pathway scenario using groundwater qualtty trom back channel monltonng
- wells was used to provide an estnmate of the potentlal ecologrcal nsk

e apphcatron of the,grou,ndwater pathway scenano. and back'ch'annel well water quatity :
- data indicate no COCs in the'groundwater. potentially discharging to the n‘ver; and

I was concluded that groundwater at the ORS does not pose a potentlal for adverse
‘ecological risk to the aquattc biota in the Ohio Rrver ' .

7.5 Disct.rssion

The potentlal ecological effects were also assessed by exammlng the dlstnbutlon ot organlsms
.~caught in previous studies in the Ohio Rlver (as discussed in Section 2.1 7) and did not mdrcate
f,major differences in species between the Dashields and Emsworth Pools in the Ohio River. -
Howaver, uncertainty associated with sampling locations prevents direct correlation of the fmdmgs
to the potentlal effects to the benthic commumty posed by the ORS.

It is worth consrdenng that the ﬁndmg of no major differences between the two adjacent pools(
does not mean that the riveris unaffected by anthropogenic activities. ‘The Chio River watershed -
is a large basin whlch drains many land uses, including agricultural, industrial, mumcrpal and
* residential. Itis rmpossrble to completely drfferentlate the influence that these upstream activities -
have on the surface water and sedlment quality around Nevrlle Island and the OhIO Rlver Srte

- Likewise, it is nmpossrble to elimmate the naturat level ot physrcal and bsologrcal dnsturbance
inherent to the flow dynamlcs of the Ohio River, which leads to variable rates of erosion,
deposition and changes in habitat suitability. These physrcal drsturbances range from barge traffrc o

~ to dredging operations to maintain the channels in both the Ohro River main and back channels.

These two factors, the upstream land use and the nver’s dynamics, need to be considered when '

evaluating possible stresses that are actlng on the organlsms in the back channel of the Ohro

River. : :
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76 Summary

1& U

_Another consuderatlon is the potentlal cumulative effects oi the toxmaty posed by mdlvndual .
“compounds. The toxncnty quotient method does not account for the possibility. of additive or:
synergistic effects of multiple compounds in the aquatlc envnronment Accordmg to US. 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 lnappropnate because the benchmarks

upon which the toxicity quotients are based represent a variety of difierent species anda vanety

- 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 . dnscharged 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 quotaents itis unlikely that significant additive effects would occur
because the mdlvndual toxicity quotients are comparatlvely low or negllgnble - _ .

7

An -ecological ﬁek 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 mcludes a
_ conservative screening level evaluation” which ldentmed CPCs. . These CPCs were further
evaluated through a secondary level evaluation and, finally, through a sute-speclfuc evaluation
- which mcorporated knowledge of site characteristics, specific exposure pathways, the magmtude -

of the COCs, and best professnonal judgement to provnde a quantltatlve measure of the potentlal N
ecologlcal risk. '

The results of the ecological risk assessment, incorporéting 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 ecologlcal risks, respectlvely T

v

" The conclus:ons of the ecological nsk assessment'ar_e subjecf to the normal limitet_iOne and
“uncertainties associated with data collection and the underlying assumptions necessary to
. conduct an assessment. The- ecological risk . assessment provndes estimates of potential

ecologucal risk at various Ievels of site specificity. These estimates can be used to SUpport risk

' management decnsnons related to these ecological communmes at the ORS
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. APPENDIX A - SITE SUMMARY DATA TABLES

A1 -

A2 - BACK CHANNEL SURFACE WATER

A3 -
Ad -

AS -
~ A6 - COMBINED AREA GROUNDWATER

A7

MAIN CHANNEL SURFACE WATER
MAIN CHANNEL SEDIMENTS
BACK CHANNEL SEDIMENTS
SURFACE SOILS

BACK CHANNEL GROUNDWATER
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* B1-MAIN CHANNEL SURFACE WATER
s B2 - BACK CHANNEL SURFACE WATER
* . B3 - MAIN CHANNEL SEDIMENTS
« B4-BACK CHANNEL SED!MENTS
* B5- SURFACE SOILS - ’
* B6 - COMBINED AREA GROUNDWATER
= B7- BACK CHANNEL GROUNDWATER
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. COMMONWEALTH OF PENNSYLVANIA
+_ DEPARTMENT OF ENVIRONQ’;EEN!TAL RESOURCES |

) P.0. Box :
‘Haprisbhurg, PA 17106-6562
.- Decembar 16, 1993

PENHSYLVANIA

_ ot 717778734844
‘Bursau of Forastry :

Mr. Kenneth Battanyi =~
ENER Consulting and Engineering -

1001 Liberty Avenue < i L v
Pitteburgh, PA 18222 @ - -

_Digr,ur.'zattany1é 

" Re: PNDI aniaw dt.navilln-T:inﬁd‘aﬁd’adjacent‘ohib River Area,
Allegheny County, Pennsylvania. =~ : , _ »
Your reguest of December @, to review an sren of the Ohie River
including Nevilie Island tor the presence of natural resources of

spacis) concern was procassed using the Pennsylvania Natural Diversity
Inventory (PNDI) ¢ " =ation oystem. o o R

& . - the River Redhorse, was found in thic reéach

. Hoxoatoma . v
' of the Ohio Rive ' ¢5, Thie cpecies is & candidate for possible
future listing by -ennsylvanja Fish and Boat Commission. In

addition, specimen lasts of the Carnegie Mussur ghow that geveral
freshwater mussel epocies of cpacial concern were collected in thic

‘. area bafore 1819 but the continued presence of these bivalves at this :
locatien hac not been recently .confirmed. These species are listed in
a separate enclosure. - ' : - o

Legal authority for management of gish and aguatic crganisms
‘resldes with the Pennsy)vania Pish and Boat Commission (PFBEC). Please
-contact Andy Ehiele of the PFBC at 814/359-5113 for recommendations
. CONCOrning any measures Necassary to protect aguatie biclogical
resources at this location., ' . - S

PRDI 15 a gite gpecific information system which describes
significant naturel resources of Pennsylvania. TINDI includee data
dogcriptive of plant and animal speciec of cpecial concern, exemplary
natural communitiss and unique geological features. This response
represents the most up-to-date summary of the PNDL data files.

-An Equst Opponumt\}u_\mmmvi Ae:;ph Employet

. cs
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" Plaaae pnono our otfice it you have any questions reqaraing thia -
: responae or tha PNDI information system. _ -\\_,)

. sincerely,

Rduard T. pix ,
- . Dotanist
Feresc Advisory SQrvices _

}

Enclosurt | 7 _
ce: Andy Shiels, PFBC - ' _Charlas Xulp, USFWS T
Gregory Grabowicsz, PGC John Arway, Prac , _—

. charles Biar, PHDI-West_

c-6
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FEDERALLY LISTED SPECIES THAT NO LONGER OCCUR
- (OR MAYNO L ONGER OCCUR’) IN PENNSYLVANIA

'COMMON NAME -

_ere have been no confirmed sxghtmgs of these gpecies for over 70 years.

** E= Endangered Te Threatenad

- c3

A ;::ﬁ_lg_ﬂ_A_M_E_ STATUS®* EORMER DISTFHBUTION
MAMMALS o : o
Deimarva Peninsula fox squirrel Sciurus niger cinereus E. mature forests of southeastern PA
. o . i S S {Delaware and Chester Co.)
~ Eastem cougar Felis concolor couguar E ' state-wide |
Grey wolt ~Cam': lupus - E . state-wide '
' MOLLUSKS‘ v
Dwa»rf wedge inussel' . Alasmfdonta heterodon E - Delaware River dﬁimge .
] Fanshell® . = Cyproyema stegaria E Ohio P.iver'duinaqe ‘
Orange pimpleback®" Piethoba:u: :tn’aws E Ohio River drainage
Ping_rnucket pearly mussel®  lampsilis abrupra E Ohio River drainane
Ring pink musse!® Obovaria retusa E Ohic River drainage
Rough pigtoe” Pleurobema ﬁléhym E " Ohio River drainage
INSECT \ _
Amencan burying bestle Mcrophorus “E'meritk:anu: ‘ K3 state-wide .
Karner blue butterfly Lycéeide: h{él:‘ssa samuelis E pine barrens; cak savannas (Qvild
o L : : e , lupine habitat} (Wayne Co.) '
" Northeastern beach tiger beetle | Cicindéla_dbrsalfs dorsalis T. along large rivers in somheastern PA
_BLANTS o X
Eastern prairie fringed orchid - 'Plaranrhera Ieucophaea T wet prairies, bogs {Crawford Co. )
Sensitive joint-vetch : Ae:chynomene vlrgimca T freshwater tidal marshes of Detaware
' , .. river (Delaware and Philadelohia Ca.)
Virginia spiraea Spiraeavirpim‘ana T along Youghiogheny River .
- - . ‘ - o (Fayerte Co.) o
Smooth conetlowéf Echfnai:éa laevigata . E. serpentine barrens (Lancaster Co.)
.o . Remnant oouutatxons of some of these species lmdxcated with an °*) may stlll occur in Pennsylvama. however,

" The following is a D.?.'l'!_ 1 list of addmanal kne(:nes that no longer occur in Pennsyivania:  moose, bison, lynx, wolverine,
passen;er pigeon, Bachman's sparrow, comemon tem. lark sparrow, tiger salamander, mud sunfish, longjaw cisco, lake
whitefish, butterﬂv mussel, prectous uncerwmg m oth, Amencan barberry. small whxte lady’s- shpper etc, etc.

AR302626
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FEDERALLY LISTED SPECIES IN PENNSYLVANIA

QQMMON NAM§  SCIENTIFIC NAME

,_ $honnose sturgeon“  Acipenser brevirostrum .’

REPTILES & AMEH!B!AN§

None

- BIRDS ' .

Bald eagle . " Halizeetus leucocephalus

‘Peregrinc falcon (American) Falco per_epn‘nbs anatum

Peregnno falcon (Arctic) Falco peregrinus tundrius
Piping plover , Charadrius melodus
, MAMMAL§ . .
indiana bat : Myotis sodalis
MQ',LU§'K§ . .
Clubshell mussel . Pleurobema clava -
Northem ritfleshell . Epioblasma torulosa
’ ' C rangiana
 PLANTS o | -
Northeastern bulrush Scirpus ancistrochaetus
Sm‘an-wh'orled pogonia . Isotrla medeoloides

"

‘E=a a'adangered T= Threatened

STATUS° ~  DISTRIBUTION = =
E Delaware: Aiver and other Attanuc coastal’
T waters
E - Entire state. Recent nesting. in B'ut!er. - |
: Crawford, Dauphin, Lancaster, Pike, Toga.
York Counties
E 'Entira stats. Recent nesting in and around

Phitadetphia and Pittsburgh

T Entire state-migratory -
E Presque Isle-no current nesting
E . Entre stats’
. 'E - French Creek and Allegheny River .
... watersheds; Clarion, Crawford, Erie, Forest.
- Mercer and Venango Coumties .-
E . French Creek and Allegheny River
. watersheds; Crawtord, Eris, Forest, \) .
Venango and Warren Counties
E . - Cumen - Blair, Centre, Clinton,

Cumbertand, Dauphin, Franklin, Hummgdan._
Lackawanna, Lehigh, Monroe, and Union’
" Counties. Histaric - Northampton County

. B Current - Centrs and Venango Counties. -
"~ . Historic - Berks, Chester, Greens, Monroe,
" Montgomery, Philadelphia Counties

** Shortnose sturgeon is under ths :unsd:cnon ot the National Marine F'shenas Semce

PREPARED BY THE U.S. FISH AND WILDUIFE SERVICE
" 3185, ALLEN ST.. SUITE 322. STATE COLLEGE. PA 18801

t
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) Dear Mr. Battyanyi

> - -
' V. T )

Umted States Dep::::::::nt >3 r.he Interlor i ——
) S .

F!SHAND WILDLIFF QERVICE R == -

' Suite 322 -, W m

318 Soufh Allen Str2et | :
State College. Pennsylvanxa 16801 ,

November 30 1993

Mr. Kenneth-Battyanyi
Rl Task Manager

.ENSR Consutting and  *.

Engineering

Uberty Center, oth Floor

1001 Uiberty Avenue
Pittsburgh, PA 15222 e

Th:s responds to your Iener of November 29 1993 reguesting mferrnatzon about .cuerally listed
or proposed endangered and threatened specics within the area affected by the completion of a
remedial investigation report on the Ohio Rwer Superfund site Iaeated in Allegheny Coumv.

- Pennsylvania.

Except for occasional transient speeies. no federally listed or proposed tnreatened or
endangered species under our jurisdiction are known to exist in the project impact area.
Therefore, no Biological Assessment or further Section 7 consunduon 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 additiona! information on listed or prenosed
species becomes available,. this determination may be reconsidered. A compilation of federally-

i listed endangered and threatened species in Pennsvlvama is enclosed for your information.

This response relates’ enly to endangered or threatened species under our junsducnon based on

. 8n office review of the propased 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.
deral Candidate and State-listed Soec

Candidate species are species under eensideratton by the Service for possible mclusaon onthe

- Federal List of Endangered and Threatened Wildlife and Plants. Because many of these species

are known to have suffered population declines, the Service encourages fedéral agencies and
other planners t0 consider candxdate species when plannmq and implementing thexr projects.

The Pennsylvania: Natural D:versitv lnventorv (PNDI) is maintained by the Pennsvlvama .
Department of Environmental Resources, The iNature 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. Reguests for a PND! review for the
presence of candidate and State-lnsted specues. as well as other natura! resources of special
concern, should be dnrected to. I

© . #R302628



} ,Pennsylvama Departmem of Envxrenmental Resources
. Bureau of Forestry
. Division of Forest Advisory Services
- 400 Market Street ,(MSSOB) 3rd Floer .
P.0. Box 8552 .
: Harnsburn. PA 1T 05-8552

Requests fer a raview of tha Pennsylvama Hsh and W'!dhfe Database should be dxrected to:-

Pennsvlvanla Game Commission .
Bureau of Land Management
Division of Wildlife Data Base
2001 Elmerton Avenue
Hamsburg. PA 171 10-9797

- Should the data search reveal the presence of any candidate speexes on the sita, the Servies
- should be contacted to ensure that these specxes are not adversely affected by pro;ect '

'_acuvmes.

M +

Requesrs for mfermatxen regardmg State-lrsted endangered or threatened species should be
directed to the Pennsylvania Games Commission (birds and mammals), the. Pennsylvanra Fish
- and Beat Commission (fish, reptiles, and amphxbxans). and the Pennsvlvama Departmem of

Emnrnnmental Reseurces (plants)
J

Pleass contact Ph’hp Edmunds’ ef my staff at 81 4-234-4090 nf you have anv nuesuens or
ces sasaiag

'requrre further assrstanee regarding endangered. threatened ‘or candidzss szasia
| _ Sincerely. | ‘
" Charles J. Kafp
Supervisor ¢

Enclosure.

c2
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'APPENDIX C - THREATENED AND ENDANGERED SPECIES
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Note: The purpos

/ . o

| Pennsylvania Fich and Wildlife Data Base . S
LIST B- Potential Endangered, Threatened, and Special Concern Species
- (Includes Accidental and Migrant Species) o

** Ohio River Site - Neville Island **
" Allegheny County
‘ 05 JAN 1994

e 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
accidental

exist‘on your project area as well as migrating and
species. This information is based on records of

.these animals inhabiting specific habjitat types within

- Allegheny.

statuso.........;..dc‘

~ BA / Fed Endangered
PA Endangered

‘Fed Endangered

_PA Threatened
Candidate Species.

'fiual Species Listed:

County.

.l.l..'.‘........v,.".iv.,.A._...'.,. Nc. Of
' ’ ‘ Species
Listed
2
5
3
6
26

42

k c-11
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: \ Pennsylvania Fish and Wildlife Data Base
, LIST B: Potential Endangered, Threatened, and Special Concern SPecxes
(Includes. Accidental and Migrant Species) ' .

- #* Ohio River Site - Neville Island wa' L u\,
' : ~ Allegheny County = S - \\4}-
. 05 JAN 1994. o g -
cc‘mon Name..‘..-............ SCJ.entj.fiC Nameoooooocoooec StatuS-....:."-_-q-....;'.

PA / Fed Endangered

Eagle, Bald .
- PA/ Fed Endangered

. , Haliaeatus leucocephalus
K Ealcon, Peregrine

Massasauga

Snakse, " Kirtland’'s

Osprey

Cwl, Shett-eared

Tern, Black

Mussel, Pink Mucket Pearly

Pigtoe, Rough

},lepleback, Orange

- «fprey, Ohio

- Snake, Rough Green
-/ Bittern, American

Egret, Great

- Flycatcher, Yeilow-bellied
‘)Sandpiper, Upland

Harrier, Northern .

-Asio flammeus
Ch;idonias‘niger

Falco peregrinus

Sistrurus catenatus

. Clonophis kirtlandii

Pandion haliaetus.

Lampsilis abrupta
Pleurcbema plenum
Plethobasus st:iatus

 ‘Ichthyomyzon bdellium -

Opheodrys aestivus:

. Botaurus lentiginosus :
Casmercdius albus egretta

Empidonax flaviventris
Bartramia longicauda

Circus cyaneus

C-12

 Candidate

‘PA Ehdangered

PA Endangered
PA Endangered
PA Endangered.

~ PA Endangered

. Ped EndanQered'

Fed Endangered

Fed Endangered

PA Threatened *

PA Threatened

PA Threatened .
PA Threatened

PA Threatened

PA Threatened_

-~

,‘1'

At Riskﬂ

~ Owl, Common Barn Tyto alba ' - Candidate - At Risk
Snipe, Common . Gallinago gallinegc .. - Candidate - At Risk
Sparrow, Henslow’s - Ammodramus henslowii Candidate = At Risk
Coot, American Pulica 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 S Candidate « Rare
Thrush, Swainson’s Catharus ustulatus = -~ Candidate - Rare 3
Bat, Silver-haired, Lasionycteris noctivagans Candidate - Rare = =
Bobwhite, Northern : cOlinus virginianus ‘ Candidate - Undeterm .
Crossbill, Red : Loxia curvirostra §andidate - Undeterm
o S AR3026 -



