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. Pennsylvania Fish ‘and Wildlife Data Base -

LIST B: Potential Endangered, Threatened, and Special Concern Species' ‘
S . (Includes Accidental and Migrant Species)

‘ N ' : ** Ohio River Site - Neville Island *+

- Allegheny County
- 05 JAN 1994 .

- Notropis buchanani -

AN

ccmon NamEUoloob-o-.C..o..O scientific Name.o.....-o..o status.-.ooo.o.ooolooo

Dickcissel Spiza americana Ccandidate - Undeterm
‘Duck, Ruddy Oxyura jamaicensis - Candidate - Undeterm
Gadwall Anas strepera . Candidate - Undeterm:
. Nighthawk, Common Chordeiles minor Candidate - Undeterm -
“Owl, Long-eared Otus asio Candidate - Undeterm
Owl, Northern Saw-whet - Aegolius’ acadicus Candidate - Undeterm’
Pintail, Northern . ‘ - -Anas acuta .= . Candidate - Undeterm-
- Whip-poor-will - Caprimulgus vociferus Candidate - Undeterm
'Wigeon, American - Anas americana : Candidate - Undeterm -
Weasel, Least .Mustela nivalis Candidate - Undeterm
Buffalo, Smallmouth .Ictiobus bubalus Candidate Species
Shiner, Ghost ‘ . Candidate

Species

§ v

e~
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PENNSYLVANTA NATURAL DIVERSITY TNVENTORY
u s:zcns OF BPECIAL CONCERN OCCURRENCES

Heville Island. Allevheny County
S Decamhar, 19983

SCIENTIFIC NAHB....--}_.‘. comon NAME. .. v0esesee DA STAIVE
KOXOSTOMA cmxmmm ~RTVER REDHORSE - o cmnznar}:

Husselg: Spocimens of the :ollowinq spacie: were callectau ttom
_thig reach of the Ghic River bafore 19519 but thelyr continued
presanue at thia 1ncaticn hag not bsen reoently confirnad.

ot

| LAWPSILIS ABRUPTA . PINK MveKey -
‘ - Listed Endanqered undar the federai :naangered Species acebf”““
of 1¥73, i OGS
i : L ) - Rl "“‘
PLETHOBASUS coopmxwus omcz-roc'r Pmpnxncx ' ol

¢ S#iatod Endangeroa under the raaetal Endnngared Speaiea Actgf

EPYOBLASMA TRIQUETRA - : ENUFPROX
: Candidate gor possible fucure listing under the fcderal
tndangerod Spacies AGt of 1913.

PLEUTOBEMA pvmaw.m ?YRMIID PIGTOE

candidate for poscidle future 11=t1nq under the ‘tederal
xndanqerad species et of 1973,

- The tozlowing musnalc nre tracknd by PNDI but hnva ne

o regnlatory rtatus at this tise

’ CYCLO?TA‘!AS 'L'UBERCUZATA : PURPLE HARTYBACI
ELLITEARIA LINEOLATA ~ BUTTERFLY MUDSEL

ELLIPTIO CRASSIDENS ~  ELEPHANT EAR
FUSCONAIA FLAVA - WABASH PIGTOE
FUSCONAIA SUBROTUNDA = LONGSOLID ,
LEPTODEA FRAGILIE - - FRAGILD PAPERSHELL
OBLIQUARTA RETLEXA - THREKHORN WARTYBACK
OROVARIA SUBROTUNDA ~ . ROUND HICKORYNUT
PLETHORASUS CYPHYUS =~ SHEEPNOSE MUSSEL

_ PLEVROREMA CORDATUM = © OEI0 PIGTOE . -
POTAMILUS ALATUS . . PINK HEELSPLITTER
QUADRULA CYLINDRICA =~ RABBITSFOOT
QUADRULA METANEVRA . = MONREYFACE
QUADRIUTA PUSTULOSA .~ PIMPLEBACK

TRITOGONIA vmucus& . PISTOLGRIP MUSSEL
TRINCILLA DONACIFORMIB; FARNEFCOT
TRUHCIHA 'I‘RUNCATA . DEERTOE

IS R o 1 s e e C
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| PENNSYLVANIA NATURAL DIVERSITY INVENTORY
| SPECIES LISTS

The statutory authority £or Pennsylvania 8 animals and plants ’ -\v/;.
resides with three separate agencies., The Pennsylvania Department ‘ :
of Environmental Rascurces has the reaponsibility for management
of the Commonwealth’s native wild plants. The Pennsylvania Fish
Commissicn is responsible for management of £ish, reptiles,

‘amphibians and aguatic organisms within the Commonwealth. The .
Penneylvania Game Commission has the reaponeibility £o: managing
- the state’ 8 wild birds "and mammals. .

" For information on cuczent official status for a s acies.

'pleaee consult the appropriate agency Requeata for information
. should be directed tos . - SR

| PLANTS and - Plant Prog:am Manager

PNDI - general Pa. Department of Enviranmental Reaources'
o R Bureau of Forastry - e x

. Forest Advisory Se:vicea
P. O. 'Box 8552
Rarrisburg, PA 17105-8552

| (117)787-3444 _
;rISR,'RBPTILES),~ . - Endangersd Speciea & Herpatology Af -
AMPHIBIANS, - Coozdinator SR
AQUATIC CRGANISMS Pannsylvania FPish & Boat Commission
' S . Bureau of Pisheries and angineerinq S \\,)
- 450 Robinson Lane . SR :
" Bellefonte, PA 16823
‘ - (814)353-5113 . ,
'BIRDS and MAMMALS . Pannsylvania Game Commission

Bureau of Wildlife Management -

2001 Blmerton Avenue . _ .
. Hazrisburg, PA 17110-9197 ,
'.‘A(717)787-5529 o

For info:mation on apeciee listed unde: tha federal Endangered SPeciea
] Act of 1973 occurring in ?ennsylvania, contacts ,

,Endanga:ed ‘Species Biologist
U.S. Fish and wildlife Service.
~ 318 South Allen Straeet, Suite 322
- State Collegs, PA 16801 L
'(814)234-4090

. .'Thank you for your :equeat. Fael £:ee to contact PNDI it we
~can be of further assistance. =~ \ |

C8 AR302635 e e
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. ADMINISTRATIVE BUREAUS:
COMMONWEAU‘H OF PENNSYLVANIA .. ADMINISTRATION © mrrersst: |
e ' AUTOMOTIVE AND v
: e PROCUREMENT DIVISION PI1787.8892
'PENNSYLVANIA || " i)
PERSONNEL DWVISION 717-787 7836 -
- WILDLIFE MANAGEMENT - - 717-787 £523
INFORMATION & EDUCATION T17-787.8286
i GAME COMMISSION vervoncsts oo
'\_/ e e ersmi ce A e fo bie e Twee --'...--. LAND MANAGEMENT. | 71?~757-88!!
. : - . REAL ESTATE DIVISION 717-787.8568
2001 ELMERTON AVENUE ‘ MANAGEMENT IFORMATON
HARRISBURG, PA 171109787 - | sysrems . 777874076
January §, 1994 .
Mr. Kenneth Battanyi
ENSR Consulting & Engineering
~ Liberty Center, 9th Floor . EE R
1001 Liberty Aveaue . A
Pittsburgh PA 15222 ’ L IR
Dear Mr., Battany:.

‘ lnresponsctoyomreqnestformformanonscmccs,weucprovxdmgthccndosedpnntoutfmmthc
o PennsylvamanshandWiIdhchmBasc ‘I‘hsmfomanonwaspravxdcdforspeacsomngatornzarthc
_ OhmRthne Nevmckland,AﬂcghcnyCoumy Pcnnsylvama.

U T‘hcbiﬂiorthxstm:sasfoﬂm R L
| s:aff"nnie,;, - 9.00
giling Cost - - ' 98

TOTALV . smas

. Pleasemak:rembms:mcnzmth:!’cnnsylvamaGam:Commsnon,DmonofWﬂdhchmBas:,'~
- 2001 Elmcrton Avenue, Hamsburg. PA 17110-9797 ‘

Hyouhawmyquesumsm:eqmemmmcrpremgthsprmougp!casemam Bunock
at (717) 787-1570

Vcrylmlyyours. , o
Gi ﬂ Grfaﬂew—’?
' GJ. Grabowiez, Directar
_chg?oflgndumagm

| CQ N A;R302635\: ._’

I ‘ R  An Equal Opportunity Empioyer



Pennsylvania Fish and Wildlife. Data Base .

The following species information was generated from.'theA
Pennsylvania . Fish, and Wildlife Data . Base for your - use in
determining species likely to occur in your project area.

‘ .This information was provided upon request and should not be
viewed as an official review or opinion of the Pennsylvania Game
Commission. Species lists generated for this request should be -
viewed as likely =r probable occurrence lists that might warrant
further investigation. These lists are based on known, documented
species occurrence within the counties, watershed, land use, and/
or habitat types epecified in your request. ,

: Information ' pertaining 'to ° aguatic - vertebrates and
invertebrates contained in these 1lists 4is based solely on

literature sources and expert opinion. Use of the aquatic species
information contained in this report should be coordinated with the
Pennsylvania Fish and Boat Commission for compliance with their
standards and data sources. v , E

. This report does not contain information on plants. For plant
species information in your project area, please contact the Bureau
of Forestry, Pennsylvania Department of Environmental Reeources.

 The Pennsylvania Game Commission oonsiders wetlands criticalp
and uniqueée wildlife habitat. 1If your proposed project is in the
vicinity of wetlands, streams, rivers, lakes, or other bodies of
- water, please be aware that any impact to these areas requires a .
permit from the U.S. Army Corps of Engineers and the Bureau of Dams
~ and Waterway Management, Pennsylvenia Department of Environmental
Resources.

' Note: Bird species occurrence is based upcn recorded sightings -
‘' and may not imply nesting activity or year-round residence.

T 4r302637
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 Table D-1. Mean Concentrations', Deviations, ang Ranges of Elements in Samples of

-Solls inthe Cmanmnous Umted Stat
. Waestemn Unitad States ] : ) E:mmUn!udsmuv
. /Obssrved  Arithmetic . Observed  Arithmetic -
Al% ¥ 200 0S5 .- 210 74 - a3 287 Q7 - >10 8.7
As 55 193 <010 -97 .. .10 .. 48 256 <01 - 73 T4
B 8 199 <20 <300 D 31 188 <20 -150 38
Ba - 580 1n 70 - 5000 670 250 235 - 10 - 1,500 420
Be 068 230 <1 -1S 087 055 283 <t 37 0ss
Br 052 294 <05 -11 086 . 062 218 <08 .53 085
C% - COL?T 237 036 .10 . 28 15 283 006 - 37 26
Cs% 18 305 006 -2 - 33 "034 308 001 -2 063 .
Ce és 171 <150 --300. 75 63 185 <150 -300 ¥
C. 71 197 <3 -5 - 90 59 257 <3 -7 92
e 41 219 3 -2000 56 3 26 3 - 1000 82
o1} a 207 2 2300 .-27 . 13 28 <1 -0 2
F 0 252 <10 - 1900 440 130 - 419 <10 - 3700 380
Fe% 21 195 01 ->10 . 26 14 287 001 - 3510 23
Gs 16 168 < .70 19 93 238 <5 -7 W
- Ge 12 132 088 .25 - 12 S 11 148 <0l -20 0 12
“Hg 0045 233 <001 - 456 0,088 ‘0081 252 001 - 34 - 012
] 079 255 «<0S -96 12 068 28] <08 -70 - 12
K% 3 12 071 Q19 -63 pone 12 075 0005 -37 mone
La k1) 189 «<30 -200 v 37 2 198 <30 -200 37
- u 2 158 s.130 2. 17. 216 <5 -0 2 .
Mg% 07 221 003 -310 10 021 355 0005 -S5. - 045
- Mn: 3\ . 188 30 - 5000 480 280 .3 <2 - 7000 640
Mo - 088 217 <3 -7 11 032 319 <3 - 15 079
Na% 097 195 o005 -20 . 12 025 4S5 <005 - § ‘078 -
Nb . 97 18 <10 -100 10 10 ‘168 <10 -850 12
Nd ‘36 1% <70 -0 ‘43 .46 . 158 <70 -30 Sl . -
Ni 15 1 €5 <700 19 11 s <s «700 18
4 20 23 40 - 4500 450 "~ 200 295 <20 - 6800 360
Pt 17 12 ‘<10 - 700 20 I U 195 <10 -300 17
" Rb - 6 15 <20 .20 W G 15 <2 .10 3
8% - 013 337 <008 .48. '0.19 010 134 <008 -031 - OM
$b 047 215- <t -26 - 062 052 233 <} -88 0.7
. 7 827 LR <S -850 96 65 19 < -3 -80
. 'Se 03 243 <01 -43 034 030 244 <01 -39 04
Si% 3 30 57 1S <44  ‘pone M 664 - 17 - 45 wone
Sa 08¢ 211 <01 -74 12 086 '2B1 <01 -10 15
Sr 200 216 . 10 -3000 270 $3 361 <5 .70 120
Ti% 02 178 005 -20 026 . 028 200 €007 -15 035
T 91 149 2¢ -31° . 98, 77 158 22 -3 8§
U 25 145 Q68 - 79 7 Sl 2432 0 -1 7
v 0 195 7 .50 3. 43 5 <7 -30 66
Y R 166 <10 -150 25 - 2 197 <10 -200 25
- Yb 26 168 <1 -2 30 26 206 <1 -5 13
Zn 5 L™ . 10 -2100 &S 40 211 <5 290 52
Zs .160 L77 <20 - 1500 " 190 20 201 <20 . 2000 2%
I Mmmemhmwmm«mummmmavmnm
are geometric except a3 indicated. (,,,/;‘5) - s
2 Source US. Geological Survey (1)
"8 'Muumarnhmax:.dmdommmdud. .
% Al’awa:. .

ENSR Source. ATSDR Pubhc Health Assessment Guidanoe Manual Mareh 1992.

AR302639



: ENSR
* APPENDIX E - RISK CHARACTERIZATION PARAMETERS

« E1-DERMAL ABSORPTION ADJUSTMENT FACTORS

' E2 - MAMMALIAN DOSE-RESPONSE VALUES

s E3 - SKIN PERMEABILITY CONSTANTS |

'+ E4 - PLANT/ROOT UPTAKE FACTORS

-+ E5 - AQUATIC BIOCONCENTRATION FACTORS

a:@uésx#no.:ecrs\aqzoomos.cbv - . o o o ' July.. 1994
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.'E.0 RISK CHARACTERIZATION PARAMETERS

The followmg sectrons descnbe the selectlon of values for vanous factors for each compound o

be included in the: exposure assessment ' Section E.1 describes the selection of dermal
Absorption Adjustment Factors (AAFs) for the soil and water media. Section E.2 focuses on

mammalian oral non-carcinogenic dose-response values. Section E.3 presents the procedure for
calculation of skin permeability constants (K, values). Section E.4 describes the root uptake
tactors calculated for the individual parameters Section E. 5 descnbes the selected aquatlc

' broconcentratron factors.

- E.4  Dermal Absorption Adjustment Factors (AAFs)

To estimate the potential nsk to ecologlcal receptors that may be posed by the presence of
compounds in various envrronment_ai media (such as soil, sediment, water or air), it is first
necessary to estimate the exposure dose, or potential dose, of each compound. The potential
dose is then combined with an estimate of the toxicity of the compound to produce an estimate '
of nsk posed to the ecologrca! receptor ' :

" The estlmate of toxlcrty ofa cornpound termed the dose-response value, is usuaily derived from-

experiments with Iaboratory animals. The dose-response value can be calcufated based on the

" administered dose of the’ compound (similar to the human potential dose) or, when data are
available, based on the absorbed dose. or intemal dose, of the compound. ‘

| In amma!s the administered dose of a compound is not’ necessanly completely absorbed o
" Moreover, differences in absorption exist between laboratory animals and ecological receptors K

in the field, as well as between different media and routes of exposure. Therefore, it is not
always appropriate to directly apply a dose-response value to the potential dose in the receptor
species. In many cases, a correction factor in the calculatron of risk is needed to account for.
drfferences between absorption in the dose-response study and absorptron Irkely to occur in field
exposure to a compounds. Wthout such a correction, the estnmate of ecologrcai risk could be
over- or under-estimated. ‘ '

“ 'This correction factor is termed the absorptlon adjustment factor, or AAF The AAF is used to |
- adjust the potentral dose to the ecoioglcai receptor in the field so that it is expressed i in the same

terms as the doses used to generate the dose-response curve in the dose-response study The

AAF is the ratio between the esttmated absorptron factorin the ecologlcal receptor for the specmc o

RADUDS\PIOjects\dG20003W06. APE - - T Bt o A o " July, 1994
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study from Whlch the dose-response value was derived:

AAF = (fractron absorbed in ecologlcal receptors for the envrronmental exposure)/
(fractron absorbed in the dose-response study) ’

__ENR

medium and route of exposure, and the known or. estimated absorphon factor for the laboratory '

The use of an- AAF allows the nsk assessor to make appropriate adjustments if the efficiency of - '

absorptron between environmental exposure and experimental exposure is known or expected
~. to differ. because of physrologlcal effects and/or matnx or vehicle effects

’ ;AAFs can have numencal values less than one or greater than one, dependmg on the partlcular

circumstances at hand.- When the dose response curve is based on administered dose data, and

it it is estimated that the fraction absorbed from the site-specific exposure is the sa_me as the
- fraction absorbed in the laboratory study, then the AAF is 1.0. In the absence of detailed
toxicological information on every compound of interest, it has been COrnmon practlce for risk

assessors to usa a default AAF value of 1.0. This approach is not adequately protective of public_

" health, in. some cases, because there are situations in which it is expected that the fraction
absorbed from a site-related exposurs would be higher than that in the laboratory study. Thers
. are ‘also situations where the reverse could occur. Thus, use of AAFs in standard risk

assessment calculatrons can provrde more accurate and more realistic estlmates of potentral
ecological risks. : . :

To se'lectDerrn'al AAFs‘ for the estimation of risks to the representative ecological receptors i.e.,

the Eastem mole and the raccoon, the AAFs used to estimate risks to humans were reviewed.
~ Tha organisms upon"which the human AAFs were based were also exarmned For compounds

| _ in which the human AAFs were ariginally based on non-human test organisms (mcludlng rats, -
mice, and gumea pigs), the human AAFs were applied to the ecological risk assessment, These
included mercury, nickel, and the complete range of pesticides and PAHs. For copper, cyamde.v

lead, and zinc, a default value was selected which assumed 100 percent uptake of the compound.

Arsenic was assumed to have similar- absorption ln the selected organisms as humans. The o

- Dermal AAFs for both the soil and water media are presented in Table E-1.
E.2 Mammalian Dose-Ftesponse Values'

~In thls assessment the procedure used by the U. S EPA to derive human oral reference doses

“is used to develop the oral dose-response values for mammalian species. Much of the available ;
" literature has been’ summanzed by the Agency for Toxic Substances and Disease’ Registry

« (ATSDR). Thess summaries include the laboratory species and studies used {o derive the human
oral reference dose The other references used as a source of mammallan dose-response

RAUbSPrOIOCMI20003908.APE . o B2 A N . July, 1994
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’ TABLE E-
ABSORPTION ADJUSTMENT ; FACTORS (AAFs) FOR CHRONIC EXPOSURE
.OHIO RIVER SITE, NEVILLE TOWNSHIP

£

© . leasT

ECOLOGICAL RISK ASSESSMENT
Exposure Route (Medium)
Dermal (Water) - Dermat (Sotf)
Compound " Noncare. Noncare.
- |ARSENIC .. 1.00E+00 2.50E-03
‘|COPPER , - 1.00E+00 (1) 1.00E-03 (1)’
CYANIDE . " 1.00E+00 (1) 1.00E-03 (1)
|Leap 1.00E+00 (1) | 1.00E-03 (1)
{MANGANESE < 1.00E+00 (1) | 1.00E-03 (1)
MERCURY (crganic et 10%) © 1.00E400 (1) 1.00E-03 (1)
MERCURY (incrganic at 90%) . 1.37E+01- ' 7.00E-03
NICKEL : ~ 7.70E+01 . 1.50E-01
2N © . 1.00E+00 (1) 1.00E-03 (1)
23,7,8-TCOD ' o 1.80E+00 4.00E-02
245T - o 1.00E400 (1) 1.00E-01 (1)
_ 1.00E+00 (1) 1.00E-01 (1)
4,4'-DDT 1.00E+00 : (1) 1.00E-01 (1)
alphe-BHC 1.00E+00 (1) 1.00E-01 (1)
beta-BHC . 1.00E+00 (1) 1.00E-01 (1)
delta-BHC - 1.00E400 (1) 1.00E-01 (1)
gamma-BHC (Lindane) . -+ 1.00E+00 (1) . 1.00E-01 (1)
sipha-chiordane . 1.00E+00_ (1) 1.00E-01 (1)
gamma-chlordane 1.00E+00 ' (1) 1.00E-01 (1) |
|Heptachior 1.00E+00 (1) 1.00E-01 (1)
Anthracene . 1.20E+00 (2 200E-02 (@ |,
Benzo(s)anthracene 1.20E400 @ | 2.00E-02' ()
Benzo(a)pyrene 1.20E+00 (2 2.00E-02 (2)
Benzo(b)fiucranthene 1.20E400 (2) 2.00E-02 (9
Benzo(g,h,)perylene 206400 (2 2.00E-02 (2
Benzo(kfiuoranthenE © 1.20E+00 (2 200602 (2) |
* | Bis(2-ethythexyl)phthalate . 1.00E+00 . 4.00E-03
Chryserie o . 1.20E+00 ,(2) 2.00E02 (2
Dibenzofuran . -1.00E+00 (1) “1.00E-02 (1)
Flucranthene ‘ : 1.20E+00 (2 - 2.00E02 (2
Indeno(1,2,3-cd)pyrene . 1.20E+00 (@ 200802 (9
Nephthalene : © 1.20E+00 (2)- ' 200E-02 (9
Phenanthrene - 1206400 @ 2.00E-02 (2
Pyrene 1.20E400 (2) 2.00E-02 (2
Total PAH - 1206400 (@ 2.00E-02 (2
Notes:

{2) Assume similar to benzo{a)pyrene.

{All Absorption Adjustment Fectors were derived by ENSR. The value derived is for the
assessment of the compound's nencarcinogenic poterma!
(1) Best professional judgment based on available data

Source: ENSR 1994 .
TABLE-1.WwQ1 :

11-Jul-94 , RN'i 0 .
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_information are the Health Effects Assessment Summary Tables (HEAST) co!rnpiled by the U.S.

EPA for use in human health risk assessment (U S. EPA-1993a and 1993b). These tables also
'~ summarize mammalian Iaboratory data for use in deriving human oral reference doses.
Selections of dose-responsa values from these and other sources wers made accordrng to the

. criteria descnbed below.

In general, the chemical-specific dose-response values are based on data collected for a chronic

exposure penod Greater consideration was given to studies which observed a LOAEL (Lowest :

. Observed Adverse Effect Level) and/or a NOAEL (No Observed Adverse Effect Level) for a_

, _senous (as.defined in the ATSDR toxrcologrcal profiles) effect than for studies which observed

a less serious effect. "Less serious effects, such as decreased body weight garn. may affect an -

" individual organrsm but do not pose a risk to the integrity of a populatron Studies which'

observed a NOAEL and a LOAEL for a serious effect in the same expenment were preferrad to

studies which saw no effects at ‘any dose. Rodent data are readily available ‘and are the most

~ appropriate surrogates for motes and raccoons. Where a NOAEL for a chronic rodent study was

not available, the next Iongest rodent study for a serdous effect was used and the safety factors

. adopted by the EPA for human health nsk assessments were applred as appropnate o

: More specrfrcally. the lowest chronrc NOAEL for a non-carcrnogenrc effect in the summary of

. lrterature is considered an appropriate dose-response value forusein ecologrcal risk assessment.

In the absence of a chronic NOAEL, a chronic LOAEL for a serious effectora subchronic NOAEL
is used. Safety factors of ten are applied to extrapolate from a subchronic * study (13 weeks or
‘ less) to a chronic study, or from a LOAEL to a NOAEL. The chemical specific oral dose-response’

values for the mole and the raccoon derived for this assessment are presented in Table E-2. The
following section contains a description of the selection and caleulation of the chemrcal-specrfc -

’ dose-response values for each of the chemicals of potentral concem at the site. A citation for the :

data source from which each valua'was taken is rncluded with each descnptron
ARSENlc

The dose-response value selected was obtained from a 'study by Schroeder et al. (1 968, as

reported in ATSDR, 1992). A two-year study of the reproductive effects of r;hronrc arsenrc'

exposure on rats indicated a NOAEL of 0.7 mg As/kg-day

Reterence; .

‘ATSDR 1991a. Toxrcological Profile for Arsenrc Drait for Publrc Comment. Prepared by ere.v

‘ Systems. lnc for u.s. Dept Health & Human Servrces Publlc Health Service.

. RAPUDS\PrO|OCtsWI20003908APE ' - E4 - N B - July, 1994
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TABLE E-2

DOSE-RESPONSE INFOHMATION FOFI SELECTED CPCs
OHIO RIVER SITE, NEVILLE TOWNSHIP -

ECOLOGICAL RISK ASSESSMENT -
I IRt A . Dose-

' ' . | Concentration|- ] I + . | safety | Response
Compound " Effect (mg/kg/jn ‘Duratlon - |- Reference - Factor Value
Arsenic NOAEL 7 005-01 | 2yrs ATSDR, 1891a 1 7.00E-01

{Copper 'LOAEL 420E+00|  850days ATSDR, 1983a 10}  420E-01
Cyanide NOAEL . 1.08E+01 2yrs ATSDR, 1991b 1 . LOBE+O1
Lead NOAEL | 8.00E-01 2yrs | ATSDR, 1991d 1] = &.00E-01
Manganese NOAEL '4,00E+01 | - 2yrs ATSDR, 1890a 1 4.00E+01
Mercury (organic at 10%) ‘ " 3.00E-03 2yrs ATSDR, 1988b 1 . 3.00E-03
Mercury (inorgamc at soea) , . 3,20E-01 2yrs ATSDR, 198Sb 1 3.20E-01
Nickel NOAEL 5.00E+00 | 2yrs ATSDR, 1891e 1 §.00E+00
Zinc o LOAEL " 3.80E+01 . 5-14 mos ATSDR, 1988 10 - 3.80E+00
2,3,7,8-TCDD NOAEL 680EQ07] .. $SO0days ATSDR, 1887 1 " 6.80E07
24,5T NOAEL 1.00E+01 |- S0days | U.S. EPA, 1893a 10 " 1.00E+00
24,5-TP (1) NOAEL " '7.50E-01 - 2yrs U.S. EPA, 1993a L~ 10]. 7.50E-02
4,4-00T NOAEL | . 1.00E+00 70 wks - ATSDR, 1992d 1 1.00E+00
elpha-BHC . 2.50E-01 See beta-BHC 2.50E-01
beta-BHC NOAEL. 250E+00] - 13wks . ATSDR, 1892b |- -10 2.50E-01
dalta-BHC- : . : - 280801 |- ‘ " See beta-BHC 2.50E-01
gamma-BHC (Lindane) NOAEL 1.00E+01 | 3 generetions ATSDR, 1992b '1.00E+01
elpha-chlordane (2) ‘ L ' - ATSDR, 1892¢ 1.41E+00
gamma-chlordane (2) o < ATSDR, 1892¢- ‘ 1.41E401.
Heptachlor LOAEL 2.30E+00 80 wks . ATSDR, 1892e 10 2.30E-01
Anthracene - NOAEL - 1.00E+03 €0 days U.S. EPA, 1893a 10 1.00E+-02
Benzo(a)anthracene 7.50E+00 ' : See Pyrene 7.50E+00
Benzo(a)pyrene NOAEL 1.00E+01 10 days ATSDR, 1883¢ 10} - 1.00E+00
Benzo(b)fiucranthene : 1.25E+01 : See Fluoranthene "1.25E+01
Benzo(g,h,)perylene - 7.50E+00 See Pyrene | 7.50E+400
Benzo(k)fiuoranthene - 1.25E+01| ) See Fluoranthene 1.25E401
Bis{2-ethylhexyl)phthalate . NOAEL . 1.30E+401 166 days ATSDR, 1891c 1 .1.30E+01
Chrysene - ND - HEAST 82 . See Pyrene - 7.50E+00
Dibenzofuren (3) NOAEL 1.25E+01| subchronic | Thomas et al., 1940 10 1.25E+01
Fiuoranthene NOAEL 125E+02|  S0days U.S. EPA, 1893a 10| . 1.25E+401
Indeno(1,2,3-cc)pyrene - 7.50E+00 - Seo Pyrene ’ 7.50E+00 |
Naphthalene "NOAEL - 430E4+01| 700 cays ATSDR, 1930b 1 4.10E+01 |
Phenanthrene C .. 71.50E+00 , ‘See Anthracene 1.00E+02 | -
Pyrene NOAEL 7.50E+01| 13 wks ~ US. EPA, 1993a - 10 7.50E+00
Total PAH : : ‘ See Benzo(e)pyrene ‘ 1.00E+C0 | -
Notes: .

TABLE-2WQH

(1) A safety tactor of 10 was appliad to a chronic NOAEL of 0 75 mglkg/day for dogs to acooum for Inter-specnes enrapolanon
(2) Alpha- and gamma-chlordane dose-response va!ues were vased on chlordanse. The chlordane velueis & NOAEL of
1.41, based on & 30-month study (ATSDR, 1892¢). .

{3) The NOAEL in this study was 0.025% dibenzofuran in the diet. The NOAEL was converted to & deily bedy burden -
using 0.35 kg as a reference body weight and 0 0Sesea faferenoe food tactor for rats (U.S. EPA, 1988&)

11-July-94
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- COPPER ‘
The dose-response value selected for copper was based on a study conducted by Massie et al.
(1984, as reported in ATSDR, 1991). The mouse study had an exposure duration of 850 days,
and resulted in a LOAEL of 4.2 mg Cu/kg-day for systemic effects. To convert the LOAEL to a
NOAEL a safety factor of 10 was applled to this value, resultmg ina dose-response value of 0 42
mg Cu/kg-day. :

Reference: .

. ATSDR 1989a. To:rlcolcgtcal Profile for Ccpper Draft for Public Comment Prepared by
- Syracuse Research Corporatlon for ATSDR u.S. Dept Health and Human Servuces Publlc ‘
‘Health Service,

| cvm’me\

The dose-response value chosen for cyamde is based on a study conducted by the U.S. EPA
(1987, as reported in U.S. EPA, 1989) Effects on the nervous system of rats were observed.
This chronic low-level exposure study reported a NOAEL of} 10.8 mg CN/kg-day.

Reference

U.S. EPA. 1989b Toxicolog:cal Proﬁle for Cyamde EPA Document No. P890-162058 U S... 7
EPA: Rateigh NC. :

LEAD
The dcse-response value selected for lead was basedona study ccnducted by Azar et al (1973,
- asreported in ATSDR, 1991). This study on the systemic effects of lead on rats, with a two-year
~ exposure duration, reported a NOAEL of 0.9 mg Pb/kg-day. : :
Reference' :

ATSDR. 1991d. Toxrcologrcal Profile for Lead. Drait for Pubhc Comment Prepared by Clement :
- Intemational Corporatlon for.U.S. Dept. Health and Human Services Publlc Health Servrce

RADUDS\PrOOCISMI20003908APE . E-6 o ‘ o | Juy 1904
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. MANGANESE

~ The dose-response value chosen -for mercury was based on a chronic exposure study which
examined neurological effects in rats. The exposure duration in the Lal et al. study (1984) was'
two years and resulted in an observed NOAEL ot 40 mg Mn/kg-day :
Reference

: ATSDR 1990a. Toxrcologtcal Profrle tor Manganese and Compounds. Draft tor pubhc comment.

Prepared by Life Systems, Inc for Agency for Toxuc Substances and Disease Regnstry u.s.- B

Pubhc Health Servrce I .
. MERCURY

Inorganic -

~ The dose-response value chosen for inorganic mercury was based on a chronic exposure study -~

which examined systemic efiects on rats.  The exposure duration in the Fitzhugh et al. study
_ (1950) was two years and resulted in a NOAEL of 0.32 mg Hg/kg-day

B Orgamc " |

} " The dose-response value selected for orgamc mercury was also based on a 1950 study
_conducted by Fitzhugh et al. (as reported in ATSDR, 1988). Rats. were exposed to organic
mercury tor two years, the reported NOAEL was 0.003 mg Hg/kg-day. :
_Fteterence

t

ATSDFt 1989b Toxucologrcal Profile for Mercury Draft for Publrc Comment Prepared by
Clement Associates for U.S Dept Hea]th and Human Servlces and U.S. EPA. Pubhc Health
Service. :

. NICKEL
The dose-response value chosen for nrcket was based on a study conducted by Ambrose et at

‘(1976 as reported in ATSDR, 1991). The two-year rat study examined the systemic effects of
+ daily’ exposure to nickel. The reported NOAE_L, was 5 mg Nt/kg-day

R:DUDS\PrOjecisdg20003906 APE : o v BT Lo o : ‘ July, 1994
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v Heference':

'ATSDR. 1991e. Toxicological Profile for Nickel. ' Draft for Public Comment. Prepared by

Syracuse | Research Corporatlon for U S Dept. Health and Hiuman Servuces Public Health
Servnce - ,

o ziNe

The dose-response value chosen for zinc was based on a 1977 study by Augh'éy et al (as

reported in ATSDR, 1988). Mice were exposed to zinc for durations ranging from 5 to-14 months;

the reported LOAEL was 38 mg Zn/kg-day, basad on systemic effects. * A safety factor of 10 was

_ applied to this value to convert it to a NOAEL, as a final dose-response value of 3. 8 mg Zn/kg-

day. . S . I

" 'Reference: '

] ATSDR. 1988 Toxicological Profrle for Z inc. Draft for Publtc Comment Prepared by Clement ‘

- ATSDR, 1988) determined a NOAEL of 0.68 ng/kg-day (6.8E-7 mg/kg-day) from this study of the

Assocrates for U.S. Dept. Health and Human Services and U. S EPA. Publlc Health Service.

2,3,7 8-TCDD o

,The dose-response value chosen for 2, 3 7 B-tetrachlorodlbenzo-p-dioxm (2 37 8—TCDD) was

based on a 90-day studyon female Hartley guinea pigs: DeCaprio et al. (1986, as. reported in

systemic effects of 2, 3, 7.8-TCDD. A wide range of species sensitivity to this compound has been
established based on LDSO 'values (Olson et al.,- 1980; Schwelz et al.,, 1973). Since the

other mammalian species and'a safety factor of 10 was not applied to this subchronic yalue.

References

~ laboratory animal used in this study was a guinea png. which is much more acutely sensitive to .' o
- 2,3,7,8-TCDD than other mammals, this value was determined to be a conservative NOAEL for )

ATSDF! 1987. Toxlcologtcal Profile’ for 2,3, 7 8-Tetrachloro-dlbenzo-p-dloxrn Draft for Public -

Comment Prepared by Michael W. Neal and Dipak K. Basu (Center for Chemical Hazard

Assessment, Syracuse Research Corporation) for U S. Dept Health and Human Services
and u.s. EPA .Public Health Serv:ce :

in the Golden Synan Hamster Toxicol. Appl. Pharmacol 55: 67-78

APUDSPIOISCII2000N08APE - ‘ E8 - ~ o T July, 1994
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Y

Reference. '

- Reference:

. EeR

- SchWetz B.A., et al. 1973 Toxrcology of chlorinated drbenzo-p-d:oxms Environ._ Health

Perspect 5. 87- 99

o 245T

. .

‘The dose-response value selected for g,4,54trichtoroohenoxyaoetic acid (2,4,5-T) was based on

a 90-day study conducted on rats. Wéight effects on thekidney and liver were noted.  The

" NOAEL reported was 10 mg 2,4 S-leg-dayt Because of the subchronic. nature of the study a

safety factor of 10 was applied, resultmg in a NOAEL of 1 mg 2,4, 5-T/kg-day

o U S.EPA. 1993b. Heatth Effects Assessment Sun\mary Tables. Supplement No. 1 to the March

. 1993 Annual Update. EPA Document No. EPA 540-R 93-0 Natronal Technical Informatnon
Center Spnng’held VA '

24 5TP

The dose-response value chosen for 2(2 4 S-tnchlorophenoxy)proplonic acid (2,4 s-TP) was based

on a study conducted on dogs. The two-year study of liver effects reported a NOAEL of 0.75 mg

- 2,4,5-TP/kg-day. A safety factor of 10 was applled to this value to account for mterspecles : .‘ ’
v ’extrapolatron o : r '

U.S.EPA. 1993b. Health Effects Assessment Sumrnary Tables. Supplement No. 1 to the March

1993 Annual Update. EPA Document No EPA 540-R-93-0 Natronal Technical lnformatlon

. Center: Springfreld VA. . -
- 440DT

The dose-response value selected for 4,4'-dichlorodiphenyitrichlofoetharie (DDT) was based an

'a study conducted by del Pup et al. (1978, as reported in ATSDR, 1992). The study was

conducted on mice, with an exposure duration of 70 weeks. A NOAEL of 1 mg DDT/kg-day was

| reported based on developmental effects at higher doses

RAPUBS\PrOjecis 9200031806 APE o Lo B8 S O July, 1994
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--Reference:

ATSDFt 1992d. Toxrcologlcal Proﬁle for 4,4- DDD 44'- DDE and 4,4- DDT Draft for Pubhc |
Comment. U.S. Dept. Health and Human Servuces and U.S. EPA. Public Health Service. ,

ALPHA-BHC
BETA-BHC
DELTA-BHC

The dose-response value chosen:for beta-hexachlorocyciohexane (BHC) was based on a 1986
- study by Van Velsen et al. (as reported in ATSDR, 1992). The study was conducted on the
-neurological effects of beta-BHC on rats, with an exposure duration of 13 weeks. The resultant
» NOAEL was 2.5 mg beta-BHC/kg-day To account for the subchronic nature of the study, a ,
- safety factor of 10 was applied to this value, resulting in a NOAEL of 0.25 mg beta-BHC/kg-day.

- Due to structural similarities between alpha-, beta:, and delta-BHC, as well as the paucity of

apphcable studies for these compounds. the dose-response value for beta-BHC was used for all N

' three compounds

: Reference: ‘

ATSDR.  1992b. Toxncologtcal Profle’ for Alpha-, Beta- Gamma- and Delta- '
Hexachlorocyclohexane (BHC). Drait for Public Comment. u.s. Dept Health and Human
Services Public "Health Service.

, GAMMA-BHC (LINDANE)

The dose-response value selected for gamma-hexachlorocyclohexane was determined in a study

conducted by Palmer et al. (1978, as reported in ATSDR, 1992). The study was conducted on E

the rat for 3 generatlons and reported reproductive effects at higher doses; a NOAEL of 10 mg
gamma-BHC/kgday was reported

Reference:

ATSDR. . 1992b. Tox'ioologlcal Profile tor Alpha-, Beta- Gamma- - and _Delta-
Hexachlorocyclohexane (BHC). Drait for Pubhc Cornment u. S. Dept Health and Human
Servnces "Public Health Servxce -

! s

RADUBS\PrOOCIMO20003\908APE - R E-10 S July, 1994
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' ALPHA-CHLORDANE
5 GAMMA-CHLORDANE

The dose-response value selected lor alpha- and gamma-Chlordane was based ona Chlordane
study conducted by Velsicol Chemical Co. (1983, as reported in ATSDR, 1993) to examine

~ systemic effects. Rats were exposed t0 Chlordane for 30 months; the NOAEL was determined
~ to be 1.409 mg Chlordane/kg-day. This. NOAEL was used as the dose-response value for both

alpha- and gamma-Chlordane due to therr structural srmrlantles and the absence of studies

' conducted on these lndrvrdual lsomers
| Reference'

_ ATSD'R 1993c Toxrcologlcal Profile for Chlordane Draft for Publlc Comment U.S. Depti-

_Health and Human Servnces Publlc Health Service.

\.v.

’ HEP-TACHLOR |

- The dose—response value seleoted for heptachlor was based on a 1977 study conducted by NCI

(as reported in ATSDR, 1983). Th 80-week study was performed on mice; a LOAEL of 2.3 mg-
heptachlor/kg-day was determined (based on an 18% decrease in survival in females). To
convert the value to a NOAEL a safety factor ot 10 was applied, resultmg in a NOAEL of 0 23

. mg Heptachlor/kg-day

Reference'

'ATSDR 1993 Toxlcological Proﬁle for Heptachlor/Heptachlor Epoxide. Document No PB93-

182467 Natronal Techmcal Informatlon Service: Springfield, VA.

- ANTHRACENE
'PHENANTHRENE

i The dose-resApon'se value selected for nthracene was based on a 90-day st’udyvconducted on
~ mice. The NOAEL was determined to be 1000 mg anthracene/kg-day (based on the highest dose

tested, for which’ there were no observed effects) To account for the subchronic duration of the

study, a safety factor of 10 was applied; the resultant NOAEL was 100 mg anthracene/kg-day.

Because of the structural similarltles between anthracene and phenanthrene, this’ NOAEL was

~ -used for both compounds

©RApUBS\PIOJeCts\S20003\906. APE : B o ' July, 1994
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Reference:

u.s. EPA 1993a. Health Effects Assessment Summary Tables. Annual Update FY 1993. EPA
Document No. 540-R-93-058. Prepared by Ida C, Miller, Oak Ridge National Laboratory for -
U S. EPA. Office of Research and Development. Offlce of Emergency and Flemedtal
Response Washmgton, D.C. o '

BENZO(A)ANTHRACENE
 BENZO(G,H,))PERYLENE .
CHRYSENE .
INDENO(1,2,3-CD)PYRENE'
' PYRENE

The dose-response valus selected for pyrene was based on a-mouse study conducted for 13
. weeks. The NOAEL was determined to be 75 mg pyrene/kg-day (duse to kidney effects at a
~ higher dose). To account for the subchromc duration of the study, a safety factor of 10 was -
applted with a resultant NOAEL of 7.5 mg pyrene/kg-day Due to the structural similarities
between benzo(a)anthracene, benzo(g,h i)perylene, chrysene. tndeno(1 2 3-cd)pyrene, and
" pyrene, the NOAEL for pyrene was also applied to these compounds

'Reference

U.S. EPA. 1993a. Health Effects Assessment Summary Tables “Annual Update, FY 1993 EPA
‘Document No. 540-R-93-058. Prepared by Ida C. Mrller. Oak Ridge National Laboratory for
- U.S. EPA. Office of Researoh and Development. Office of Emergency and Remedial
Response Washtngton. D.C.

BENZO(A)PYRENE
TOTAL PAHs

~ The dose-response value for Benzo(a)pyrene (BaP) was based on a study conducted by
Mackenzie and Angevme (1981, as reported in ATSDR, 1989) The study was conducted for ten
' days on mice; the NOAEL was determined ta be 10 mg BaP/kg-day (due to reproductive effectsv
at a higher dose). A safety factor of 10 was applied to this value to account for the subchronic

- nature of this study, resuiting in a NOAEL of 1 mg BaPIkg-day This value was also used as a

conservative estimate of the toxicity of Total PAHs

| R\pUbSPIOjSCtSWI200031908.APE ' ' CE12 . S L July, 193
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-Reference:

ATSDR 1989c Tomcologlcal Profale for Polycychc Aromatic Hydrocarbons Acenapthene,
Acenaphthylene, Anthracene, Benzo(a)anthracene. Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(g,h,i)perylene, Benzo(k)fluoranthene Chrysene Dibenzo(a, h)anthracene
Fluoranthene, Fluorene, Indeno(1,2 3-cd)pyrene Phenanthrene and Pyrene Draftfor Public
Comment. U S. Pubhc Health Service ATSDR Atlanta, GA

BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
n FLUORANTHENE |

The dose-response value for ﬂuoranthene was based ona 90-day study conducted on mice. The

g NOAEL was determined to be 125 kg fiuoranthenie/kg-day (based on effects on the kidney, liver,
and blood at a higher dose). To atcount for the ‘subchronic nature of the study. a safety factor

of 10 was applied to this value- Due 10 the structural . similarities between fluoranthene

 benzo(b)fiuoranthene, and benzo(k)ﬂuoranthene, this value was used as an estimate of thet .
toxrcity of all three compounds o

Reference' o L SRR

- U S.EPA. 1993a Health Effects Assessrnent Summary Tables. Annual Update. FY1993 EPA‘

- Document No. 540-R-93-058 Prepared by Ida C. Miller, Oak Ridge National Laboratory for
U.S. EPA. Office of Research and Devetopment. Offloe of Emergency and Remedial
Response Washmgton, DC o : ‘
BIS(Z-ETHYLHEXYL)’PHTHALATE

The dose-response value chosen for bis(2-ethylhexyl)phthalate was based on a“1987 study

- conducted by Lamb et &l. (as reporied in' ATSDR, 1991). Mice were exposed to this compound

for 166 days; a NOAEL of 13 mg ms(z-ethylhexyl)phthalatelkg-day was determined, based on
reproductwe effects at a hrgher dose. -

Reference’

ATSDR. 1991c Toxlcologrcal Protlle for Dl(2-ethy|hexyl)phthalate Draft for Public Comment
u.s. Dept Health and Human Services Public Health Servuce . :

n:\puos\proiéctsﬁ'szoooa\soeve E— oo B8, o o . July, 1984
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DIBENZOFURAN

Thomas et al. (1940) conducted a subchromc dlet study in rats to examine the toxlclty of

dibenzofuran. A LOAEL of 0.05% and a NOAEL of 0.025% dlbenzofuran in the diet were

determined, based on kidney effects. These values were converted to daily doses of 25

" mg/kglday and12.5 mglkglday. respectlvely. assuming a reference body weight of 0. 35 kg and
a reference food factor of 0.05 for rats (U.S. EPA, 1986b) Therefore, a NOAEL of 12.5
mg/kglday was used in this assessment. : o ' '

' Reference:

Thomas, J.O. et al. 1940. Effects-ot continuedl .‘teeding of. diphenylene odee._ Food Hes. |

5:23-30.

U. S EPA. 1986b. Reference Values for Rlsk Assessment. Prepared by the Office of Health and

Envuronmental Assessment, Envrronmental Criteria and Assessment Office, Cmcmnatl, OH "

. for the Olflce of Solid Waste, Washmgton. D C
NAPHTHALENE

The dose-response value selected for naphthalene was based on a study_performed by Schmahl

(1955, as reported in ATSDR, 1990) "Rats were exposed to naphthalene for 700 days. The .

L

| NOAEL was deterrmned to be 41 mg naphthalene/kd-day (based on lethallty ata hlgher dose) -

: Reference

‘ _ATSDR 1990b. Toxlcologrcal Proﬂle tor Napthalene, 2-Methylnaphtha|ene Document No TP-
90-18. U.S. Dept. Health and Human Services. Pubhc Health Servrce

| E.3':' Skin Permeability Constants (K)

In order to estimats the rate of uptaks of the selected compounds in an aquatic medium i.e., the -

Ohio River, the skin permeabrllty constants (K;) wera applied. When K, values were provuded in

"Table 5-7 of EPA, 19923, these were employed In addition, the EPA provided a default value

for morgamcs of 0.001 cm/r; this was applted to arsenic, copper, cyamde. manganese and
'methylmercury The arithmetic mean of mercury compounds was calculated for’ inorganic
mercury. The skin permeabllnty constants for indeno(1,2,3-cd)pyrens was assumed to be srmllar
to that of total PAHs. The following calculation was' used to estimate the K;s of the remarnmg
3 compounds (EPA 1992a) ‘ -

" R\pubstprojectsMI200031808APE . S B4 . . L u. vese
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logKP--272+0'l1 logK,,,,, 0.0061 MW '

“ The values for |og K,,,,, and molecular welght were prov:ded by EPA (1986c) and Verschueren
. (1982). All of the selected K, values are presented in Table E-3 -

E4’ ~ Plant/Root Uptake Factors (RUF)

A number of lactors are used to calculate the potentlal concentratlons of CPCs in food to which

.receptors may be exposed. Other factors represent the bioavailability of the CPCs and the

relationship between absorption of CPCs in laboratory expenments and fleld exposures. These

factors are dlscussed below

Root uptake factors for each of the metals have been estlmated by Baes et al. (1984) based on
various sources including a review of available llterature. correlation with other parameters -~
goveming uptake, elemental systematlcs. and comparison with observed concentrations in foods. -
Their analysls produced separate dry welght concentration factors for vegetative and reproductive

- portions of plants. In this assessment the concentration factors for the reproductive portions of .
~'plants were used for- each of the metals as a conservative measure These values are Ilsted in .
- Table E-4. :

Travis and Arms (1988) developed’ a'regre'ssion equation for‘estirnating the‘concentration of

organics by plants based on the inverse relatlonshrp between the octanol-water partltlon
coefficient (K,) and observed bloconcentratlon This inverse relationship exists because the
concentratzon of organic compounds taken up by the roots is a function of the solubility of that.
compound in water, measured as the Ko value. This equatlon and the derived root uptake

factors tOr orgamcs are llsted in Table E-4

‘ Very Ilttle TCDD is taken up into plants (Kew et al 1989 Wlpf and Schmld 1983 Wlpf et al., '
1982). A recent review of the I:terature (Bell 1992) indicated that TCDD was rarely detected in

aboveground vegetation even though'there were measurable soil concentrations. Bell (1 992) alsof
reported research by Helling et al. (1972) which indicated a maximum uptake value of 0.0015 for

- TCDD. Based on these’ studles, a root uptake factor of 0.001 kg soul/kg plant was used in this
' assessment )

s

" The discussion above developed root uptake lactors for organic compounds based on octanol-

water partltlon coefficients. Cyanlde has & reported Kow value of -0.25 (U.S. EPA, 1986¢). Since

‘this Kow value is negative, it is outside the range used to develop | the regression equation in the

paper by Travis' and Arms (1988). No- root uptake factor for cyanide was obtained from the’
clentrfrc llterature Cyanlde uptake and dynamrcs in higher plants are compllcated smce it has

A\PUbS\ProOjects\4920003\906. APE R . E-15 I : o July, 1994
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" TABLEES

. SKIN PERMEABILITY CONSTANTS - E o ,
OHIO RIVER SITE, NEVILLE TOWNSHIP © - ‘ : . SR
ECOLOGICAL RISKASSESSMENT =~ = . B B : o u

l . - § SkinPermeability | - S
. |Compound : Constant (cm/hr) S Referenco :
ARSENIC o ~ 1.00E-03 ' IR - - Defautt value, EPA, 1992.
COPPER - R ' "1.00E-03 | - \ - Default valus; EPA, 1992.
CYANIDE. - 1 - 1.00E-03 ' : . Default value; EPA, 1992,
LEAD .. = - 4.00E-06 , . o EPA, 1992..
MANGANESE ' : - 1.00E-03| _ o o Default value; EPA, 1992,

. [MERCURY (organic at 10%) = -~ \ 1.00E-03| ) . Default value; EPA, 1992.
MERCURY (inorganic at 90%) ) “2.00E-03 | - EPA, 1992. (Arithmetic mean of two values) !
NICKEL : . _ - . B4sE05| | , EPA, 1992 | -
Zne . - ' - 6.00E-04 e ... EPA1992
23,7,8-TCDD o ) ' 1.40E+00 |. o . , EPA, 1992,
24,57 - o ' . 8.79E-03 | - Calculated from EPA, 1992; EPA, 1986. |
24,5TP : o - 1.14E-02 ] . Calculated from EPA, 1992, EPA, 1986. | |
44'DDT . . : ' 430E01| EPA, 1992 |
alpha-BHC ' - AR : 1.88E-02 : : Calculated from EPA, 1992; EPA, 1988.

-|beta-BHC - o N 1.88E-02 ] - , " Calculated from EPA, 1992; EPA, 1988.

~ |delta-BHC FERE . L2B1E02) . . Calculated from EPA, 1992; EPA, 1988, |
gamma-BHC (Lindane) =~ c. 140B02) 0 0 " epat9n2 7
alpha-chilordane - : '5.20E-02 _ ‘ b EPA, 1992 |
gamma-chlordane S .. ~ 5.20E-02 ' .. EPA 1992.\_)
Heptachlor o . 1.10E-02 S - EPA, 1992,

|Anthracene~ =~ ' 2.26E-01 " Caleutated from EPA, 1992; EPA, 1986.
Benzo(a)anthracene . . CBIOEOT | o » _ - EPA, 1992

- |Benzo(a)pyrens- 0 7 120E+00) 0 . L © - EPA1992 |

| Benzo(b)fluoranthene ' : 1.20E+00 | o - EPA, 1992
Benzo(g,h.)perylena -~ . _ 1.65E+00 D Calculatedfrom EPA, 1992; EPA, 1986.

_|Benzo(k)fluoranthene A - 111E+00)] 4 Calculated from EPA, 1992; EPA, 1986.

' Bls(z-ethylhexyl)phthalate o 33002 , : EPA, 1992
Chrysene . . _ - q © 8.10E-01 | - - EPA, 1992
Dibenzofuran S ~ 1.51E01 | . Calculated from EPA, 1992; EPA, 1986.
Fluoranthene . S ’ 3.60E-01 o . EPA, 1992.
Indeno(1 zs-cd)pyrene S ~ 1.90E+00 o U EPA, 1992 |

|Naphthatene - - 880E02| - . EPA, 1992
Phenanthrene R . 270E-01 _ o EPA,1992. |
Pyrene ‘ ' o s © 3.26E-01} Calculated from EPA, 1992; EPA, 1986.
Total PAH . . . ‘ 1.90E+00 | ~ Value for‘ln_deno(1.2.3-cd)Pyrene_
Notes

|uS.EPA. Jan1992. Dermal exposure assessment:. princ:ples and appllcations Interim report. EPA Document

- No. EPA/600/8-91/011B. U.S.EPA: Washington, D.C. Calculation of log Kp = -2.72 + 0.71 log Kow - 0. 0061 MW. .

U.S.EPA. Oct 1988. - Superfund Public Health Evaluation Manual EPA Document No. EPN540/1 86/060 .
) U.S. EPA: Washington, D.C. : , . 4 T
. Source: ENSR 1994 S . A o | B \)
- TABLE-3.WQ1 R . " _' 11-Jul-94 AN: 1.0 o o ! : .
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- TABLE E-4

~ ROOT UPTAKE FACTOHS e
OHIO RIVER SITE, NEVILLE TOWNSHIP' '
ECOLOGICAL RISK ASSESSMENT -

A "~ Root Uptake Factor
Compound ? g soll/kg plant) (1)
Arsenic | o 4005.02
Copper . 4.00E-01
Cyanide . - 1.00E+00
Lead 4.50E-02

- |[Manganese , ‘ 2.50E-01
Mercury (organic at 10%) 2.00E-01 (2
Mercury (inorgamcatQO%) '2.00E-01 (2)
Nickel 6.00E-02
Zinc L 1.50E+00 "
2,3,7,8-TCDD ‘5.06E-03
245T 6.01E-01
24,5-TP 4.14E-01
4,4'-DDT 1.02E-02
alpha-BHC - 2.16E-01

|beta-BHC " 216E-01
delta-BHC . : 1.65E-01
gamma-BHC (Lindane) - 216E-01
alpha-chlordane - 4.67E-01
gamma-chlordane 4.67E-01
Heptachlor 1.11E-01
Anthracene . " 1.04E-01
Benxo(a)anthracene - : | 224E-02
Benzo(a)pyrene 1.22E-02
Benzo(b)fluoranthene - 1.22E-02
Benzo(g.h,)perylene ' 6.69E-03

-|Benzo(k)fluoranthene . 1.22E-02
Bas(z-ethylhexyl)phthalate 4.31E-02 .
Chrysene - 2.22E-02

" | Dibenzofuran 1.61E-01
Fluoranthene : §.70E-02

) Indeno(1.2.3-cd)pyrene 6.78E-03
Naphthalene 4.79E-01
Phenanthrene ' 1.02E-01
Pyrene 5.85E-02

. |Total PAH 1.02E-02

~ |Notes:

~{(1) Values calculated as follows: log RUF = 1.688 - 0 578 log Kow
U.S.EPA. 1986. Superfund Public Health Evaluation Manual. Office

.| of Emergency and Remedual Response Washington D C.

(2) See text.

" Source: ENSR 1994
 TABLE4.WQ1

E-1?"'

41-Jul-84 RN: 1.1 _‘
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'been reported that many higher plants are cyanogenic (Conn, 1980). In addition, some plants
- possess the ability to metabolize externally added HCN (U.S. EPA, 1978). Based on ranges of
root uptake factors for a wids variety of metals and organic compounds, a sorl-to-plant uptake
‘ value. of 1.0 was conservatively assumed (Baes et al., 1984; U.S. EPA 1992b). This value
means that the concentration of Cyanide .is expected to be as high in the plant as in the
' surroundmg soil, but plants are not expected to accumulate cyanide. :

The discr.rssion above describes the development of root uptake tactors for organic compounds |
based on the octanol-water partition coefficients. Methylmercury has a negative octanol-water
. partition coefficient (K,,) and thus is outside the range used to develop the regres‘sion Root
uptake factors of 0.9 and 0.2 were obtained from Baes et al. (1984) for vegetative tissues and
reproductive tissues, respectwely Based on the food consumption information from Champman
and Feldhamer (1990), the preferred food of raccoons includes fruits and other plant reproductive -
tissues. Therefors, the root uptake factor of 0.2 for reproductrve tlssues was used for both
inorganic and organic forms of mercury )

E.5 1Aquatic Bioconcentratron Facto_rs (BCF) '

The fish ingestion exposure pathway for the raccoon in the ecological risk assessrnent estimates

~ the potential risks from eating fish and other aquatic prey from the Ohio River. Such fish have =

potentially been exposed to surface water concentrations of the compounds of concem. In order |
to estimate the potential concentrations of these compounds in aquatic prey, bioconcentration
factors (BCFs) are applied that are as site-specific and compound-specific as can be found in the
available literatura. This section describes the selection of- the BCFs that were used in the
;ecologrcal risk assessment.

- The processes that affect,the concentration of a compound in fish tissue inoiude:
. bioavailability of the compoum"in the environrnent-;

. exposure of the ﬂsh to the compound in the envrronment (l 8., dissolved in water, in food
adsorbed to sedrment partrcles). : :

» process'es of uptaks, depuration, and biotransformation_within the fish; and

e ‘related’physiological processes within the fish, such as 'grovrm. spawning, lipid content,
. ete. ‘ ' o o - ‘

RADUDS\PIOjOCSU920003\908.APE S - E-18 o - Juy, 1994
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This nsk assessment uses the standard bloconcentratlon approach for estlmatlng a compound . -

concentration in fish tissue. Bloconcentratlon is defined as the ability of an organism to
accumulate a compound from lts aquatic environment into its body tissues. 'BCFs are denved

, through field and laboratory experiments ‘BCFs vary with experimental conditions and chemical
‘speczatlon environmental conditions (eg water salinity, hardness), and the species, Ilfestage "

- and tissue type of the organism tested If a BCF has not been measured under: laboratory
“conditions, it may be estimated on the basis of physical/chemical properties. ‘The octanol/water

. partition coeffuc:ent of a compound is often used to predict the propensity of a compound to

bloaccumulate in the environment. - Using the BCF and the ambfent water concentration, the flSh
tissue concentratlon is calculated as follows

‘Tissue concentration (mg/kg) ; BCF (L/kg) x water concentration (mg/L.)

“The compound-specific BCFs used In the Ohio River Site ecological risk assessment were -

selected primarily from the research data reported in compound-specnfic'Arhbient Water Quality
Criteria (AWQC) documents. Data were also obtained from compound-specific U.S. Fish and '
Wildlife "Hazards to Fish, Wildlife and Inveriebrates® documents and other literature sources.

~'Wherever possible. the BCFs used in this asséssment are those that were measured in the whole

body of freshwater fish spec:es that are lndlgenous to the Ohio Rwer

When more than_‘ one BCF is reported‘ln the llterature for the whole body of a freshWater fish

+ species, & geometric mean of the applibable'\ral’ues is calculated. The geometric mean is used
" because BCFs tend to be log-normally distributed. If no experimental data is available for'a.
: polycyclzc aromatic hydrocarbon (PAM), either the measured value for the most structurally similar
- compound Is substituted or the BCF is calculated from the K, value. The use of a computed .

- BCFforaPAHis especlally conservative since these compounds are readily metabolized in many -
- aquatic species. The calculatlon of a BCF from physical parameters does not account for the
" metabolic processes that may affect tissue concentrations. Forall compounds, expenmental data
is preferred to a calculated BCF, but if no data for the whole body of a freshwater species is |

present, a BCF value is calculated frorn the octanol-water partltuon coeffucuent using the following '

o equatlon (U.S. EPA 1992a)

log BCF . 0.79 log (K,,,) -0.40 (assumes 7. 6% hpld content)

The U.S. EPA recommends the use of BCF values publlshed in the Superfund Public Health

" Evaluation Manual (SPHEM) (U.S. EPA, 1986(:) for human heatth risk assessments on Superfund

sites. However, many of the reported BCFs represent a weighted average based on both

3 freshwater and marine species. Further. in many cases these values are based on values found
in fish filets, which typically have lower lipid contents than whole b_ody samples. “Finally, many

RAPUBS\pIO|ects\49200031906.APE : oo B9 ; . O duly. 1994
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been updated, or the BCFs have been denved using an older equatlon than the one used in this
assessment. J T :

~

Since the Ohio River is a strictly freshwater environment and because the AWQC documents for

several of the compounds have been updated since 1980, the BCF approach.described above

is likely to prowde a more site-specific value than the reported BCFs (U.S. EPA, 1986¢c). That:

" is, application of toxicity test results from freshwater species and the assumption of a higher lipid
content were considered to b appropriate, conservative assumptions. The reported value (U.S.

CENR

of the reported BCFs are denved from data listed in- 1980 AWQC documents which have since

EPA, 1986¢) was used as a default if a valus could not be lound in the llterature or calculated .

"vfromaK‘,,,.

- ‘ ‘Table E-5 Izsts the compound-speclflc BCFs used in the ecologlcal nsk assessment Values for

- calculated BCFs and those derived from SPHEM (U.S. EPA, 1986c) are also depicted in Tablel

" E-5. It should be noted that appllcatlcn of calculated BCFs usually led to hagher BCFs than
comparable SPHEM values. .
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TABLE E-S

FISH BIOCONCENTRATION FACT ORS

" OHIO RIVER SITE, NEVILLE TOWNSHIP

~ {(*) Computed using the calculation: quﬂCF-U.?BquP oco (EPA.1991) mswmnmnlswnu?e%mmgelpideommbrm

(1)debhgmoﬁcmmdhnmmddmulmmbmmacmm lreshwn!arﬁshdm) uittuneﬁcmeanalwlntedbrmmc.

mcuwlaﬂommummgem-bodylpldeonuMnﬁombrﬁsh-lG%. ‘

(3) The value for Cr (VI) was used.

(C)ThepereemmercwymMmmhyﬂommmmnodlobﬂo%mm
Total mercury was caiculated by: 10%otumemylmfunyBCF+m%otmmmcmerwfyBCF ‘ )

(S)ﬂﬂsvaluelsﬂugeomtﬂcmannommliadBCFvaluequotnthmedmbngdmuuudBCFva!ues. :
This normaiized value was then adjustad for a 7.6 % lipid content. - ‘

* ECOLOGICAL RISK ASSESSMENT
Fian R Kow Computed
ll BCF S BGF, T , o Kow BCF from SPHEM

Compound 0 water/kg fish) Fsfershce - Notes Kow { * ' Refersnce togKow( | BCFvalue
ARSENIC 2 o Aaweel - NA g ]
COPPER 200 SPHEM NA : S , " 200
CYANIDE ()] AWQC ‘ ©025] (HON) US. EPA, 1986¢ 025 0 (HCN)
LEAD g7 ST AWQC V) NA . ' 49
MANGANESE 1800 ea:um 1933

| MERCURY (organic at 18%) 26582 | - AWRC ] (7.9 B
MERCURY (inorganic at 90%) 2998 . . AWQC ()] NA |- . 5500
NICKEL 73 o0 L AWQE ) " NA 47/
ane’ . .897 S AWQC Q)] “NA - 47
2378TCOD l 4306 . AWQC ()] 672 4.5, EPA, 1986¢ 81059 5000
2457 ‘ | 18] - computed @ 313 Howard, 1991 18 :
245TP ' - 88 . Howard,1981| . 341 " Howard, 1991 157

‘|«.4-00T7 » 3583 | . . Verschueren, 1983 (1) 618 U.S. EPA, 1986c 30910 54000

- |atpha-BHC . 486 see gamma-BHC aso] U.S. EPA, 1086¢ 480 130
beta-BHC 486 see gamma-BHC ' 390 " U.S. EPA, 1986¢c 480 130
deita-BHC - , . - 486 see gamma-BHC 410 U.S. EPA, 19856¢ 650 130
gamma-BHC (Lindane) 486 . AWee 380 U.S. EPA, 1986¢c 480 130
alpha-Chlordane ' 23697 - see Chiordane 332 see Chlordane 167 -
gamma-Chiordane 236971 . seeChiordane| . 332 see Chiordane 167
Heptachior ' 500 | Awac |- 440 U.S. EPA, 1988¢ 191 15700

|Anthracene . 2050 FWS & HSDB m 445} - U8 EPA 1986¢c 1305
Benzo(a)anthiracene 4223 - see Pyrens 5.60 - U.S. EPA, 1886¢ 10568
Benzo(a)pyrene e N L ) 6.06 U.S. EPA, 19886¢ 24401
Benzo{b)fiuoranthene 24401 ‘. ." ecompited -] 6.06 U.S, EPA, 1986¢ 24401
Benzo(g,h,)perylene 4223 . 868 Pyrene 6.51 U.S. EPA, 1985¢ 55322
Benzo{flucranthens . 24401 | - .computed @ 6.06 U.S. EPA, 1986¢ - 24401
Bis{2-ethythexylphthalate a7 AWQC U] 511 - Howard, 1991 4334
Chrysene - 10762 computed () 5.6t U.5. EPA, 1986c 10762
Dibenzofuran e -computed @ s Leo etal, 1971 e o
Fluoranthene 2958 - " computed © -4.90 U.S. EPA, 1986¢ 2958 150
Indeno(1,2,3-cd)pyrene 4223 ‘s uePym ‘ 6.50 U.S. EPA, 1986¢ §4335 :
Naphthalens . 310 Lo FWS 3.3 Howard, 1991 161 T
Phenanthrene 2050 |- uemmcam 448 " U.S.EPA, 1986¢ 1329 2530 |
Pyrene = . 223 ] 1)) 488 " .6, EPA, 1886¢c 2852

“|Towmi PAH - ‘a2 | mBemta)Pynne '
Notes:

"Source: ENSR 1994
" TABLE-S.wqt

RN: 1.2
14-Jul-94
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’ APPENDIX F: AQUATlC AND TERRESTRIAL ECOLOGlCAL RISK CHARACTERIZATION

 F1- SELECTION OF REPRESENTATIVE SPECIES
¢ F2 - EXPOSURE ASSESSMENT

¢ F3 -RISK CHARACTERIZATION

¢ F4 - SEMI-QUANTITATIVE RISK ASSESSMENT
. FS RISK SPREADSHEETS

/
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F.0 APPENDIX F

' Appendix F presents the results of the ecologrcal risk assessment performed on the identified
habitats. Section F.{ descnbes the aquatlc and temestrial communities present at the ORS.
Section F.2 presents the selection on the representatrve species. Section F.3 describes the
receptor.characterization. Section F.4 presents the ecological risk characterization, while Section
~ F.5 includes the semr-quantrtahve risk analysis spreadsheets. '

\
*

F1 Description of Aquatic and Terrestrial Communities and Habitats at the ORS
F11  Aquatic Cornmdnities Evaluation

. Avallable literature was reviewed to evaluate the aquatic habitats and aquatic fauna present in
the Ohio River. The Ohio River fauna oontains warmwater fish species typical of larger streams
or pool-llke environments. These hsh are adapted to condltrons of warm temperature, moderate-
- to-low oxygen-availability, and high turbidity and siltation. Some of these riverine fish d:splay
adaptations for locating food using non-visoal means (e.g., sensory barbels of caffish).
An evaluatiovn of aquatic fauna in the Ohlo River near the ORS was completed by examining the
available published intorrnatron The information consisted of fish catches performed by {(or under
-the supervision of) the Pennsylvania Fish Commission (PA Fish Commission, 1991), Ohio River
Sanitation Commission (ORSANCO), the Universrty of Kentucky at Louisville (Pearson and
‘Krumholtz; 1984) and macroinvertebrate studies performed by the U. S. EPA (U S. EPA, 1989a),
ORSANCO and the U.S. Army Corps ot Englneers (u.s. COE 1980) The data cover the penod
~ from 1957 to 1992.

. .in addition, the potential presence of threatened or endangered species near the ORS was
identified through contact with Federal and State agencies. The U.S. Fish and Wildlife Servrce'
provided a list of federally threatened and endangered species and indicated that there were no_

listed or proposed threatened or endangered species near the ORS. The Pennsyivania Fish and

- Wildlife Data Base provided a list of potential endangered threatened and special concem

- species near Nevllle Island. These lists are presented in Appendix C. None of the listed species o

were considered to be in the site vicinity based on recent fish surveys, habltat consideratlons and
site reconnaissance S . :

A
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F1.1.1 Fish Community Assessment. |

| Since 1957, sev_eral private and public'agencies have conducted fish inventories in the Ohio River

near the ORS. ' Information used to evaluate fish populations was collected from documents -

published by ORSANCO, the Pennsylvania Fish Commission, U.S. Army Corps of Engineers, U.S.
'EPA, University of Louisville and independent special pubhcations (Pymatuning Laboratory. .1957
Tyron et al,, 1965) ‘

A variety of fsh catching methodologies were employed in the various investlgatrons Tne.mdst
. common f‘sh sampling methods included electrofishing, gill nets, and D-frame nets. Not all
studies specmcally identlﬁed the Iocation of fish catching activitles. For example, older studies

-typically include fish catch information over large lengths of the Ohio River while more recent - -

studies include specific fish catches in _individual river pools (i.e., Dashields Pool).

: Considen'ng these' factors, a recent--ﬁshing survey conducted by the Pennsylvania Fish
. Commission (PA Fish Commission, 1991) which em'plcyed several complementary - survey
methods (qill nets, electroshockxng) in the adjacent pools was selected as- representatwe of the
current Ohio River fishery in the vicinity of the ORS. The individual fish catches are presented
in Section 2.6. 3 1 of the Final Remedial Invest:gatlon Report (ENSR, 1994b) ‘

‘A ccmprlatnon of the results and numbers of fish caught by the three survey methods is shown
" in Table F-1. The five most common species collected in the survey were: channel catfish,.

. smallmouth bass, carp, freshwater drum, and sauger. The following fish species were not.

detected in the Emsworth Pool; however, they wers detected in more than one locatron withinthe
Dashle!ds Pool: walleye, Iongnose gar, whrte bass and white crappie ‘

Frsh catch surveys conducted ln 1991 by ORSANCO the Pennsylvama Fish Commlsslon and the .
Pennsylvania Department of Environmental Resources (PADER) indicate fish. species wera
similar; however, a more diverse fish species population was identified i in the Ohio River adjacent
to the ORS (Dashields Pcol) than’ tn the Ohio River upstream of the ORS (Emsworth Pool)

F. .1.2 Macroinvertebrate Community Assessment

- 'The macromvenebrate community in the Ohio River near the ORS was assessed from available -
-data. Several sources of relevant macromvertebrate data from the Dashields Pool were identified
from information available from ORSANCO, U.S. EPA, Pennsylvania Fish Commission, PADER
~ and the U.S. Amy: Corps of Engineers. More specific information regarding detailed species-
presence “included documents publlshed by Tyron et al. (1 965), U S. EPA (1 989a), and
’ ORSANCO (undated) o

. R\PUbHPrOjocts4920003008.APF - B2 S o July, 1994
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Fish ( Catch Results From The Ohio River
' Ohlo River Site, Neville Township
Ecologica! Risk Assessment

.Mtcroplerus salma:des

ST 1 cateh )
.."Speciles - - c - Method® i
| Channel catfish Ictalurus puncratus 155 GE
.} Common carp - Carass:us aurafus 101+ GE '
Gizzard shad Dorosoma cepedianum 4+ GE !
Freshwater drum Aplodinotus grunniens 34 G.E !
Golden redhorse Moxostoma erythrurum 18+ G.E
Skipjack herring Alosa pseudoharengus 5 G.
Quillback | .Carpiodes cyprinus 3+ GE =
| Smallmouth buffalo Ictiobus bubalus _ 2. G
Flathead catfish Pylodlctts olivaris GE
Shorthead redhorse Moxostoma macrolepidotum - 9+ G.E
- Spotted bass Micropterus punctulatus 17 GE
: Walleye ' Stizostedion vm'eum G’
| White crappie Pomoxis annularis GE
! Green sunfish Lepomis cyanellus 3. | GE
Rock bass Ambloplites rupestris 15 GE
Smallmouth bass Micropterus dolomieui 128 E"
Sauger. Stizostedion canadense - 30 B
| Longnose gar ' Lepisosteus osseus 1+ E.
| White bass Morone chrysops 3 E
Logperch Percina mpradés : * Unknown E
! River redhorse Moxostoma carinatum Unknown " E
Emerald shiner Notropis atherinoides Unknown E .
Black crappie " Pomaxis nigromaculatus 1+ E
Pumpkins'ee& ’Lepdmis gibbosus . 1+ E
Bluegil  Lepomis macrochirus 3 E
i Largemouth bass E

Saronys ot i My S, 814
*Donotes gilinatting (@) or Electrofishing {E).
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The data collected from 1965 to 1967 were collected from Ohio River mlles 6 21092 (Tyron et
al., 1968). [For reference, the ORS is between river miles 9 and 10.) Samphng methods included

_the use of Petersen dredges and artificial substrate basket samplers. The data from 1991 to

1992 were collected from the Dashields Pool (river miles 6.1 to 13. 2). Sampllng methods .

" included the use of Hester-Dendy artificial s_ubstrate samplers (ORSANCO, undated).

" The data from the macrolnllertebrate studies are presented in Table F-2. Examln‘atron of the.

database indicates that virtually all of the identified macromvertebrate types are sedlment-dwellmg
organisms, either sprawlers or burrowers (Memtt and Cummms, 1978) Table F-2 lists the family,
genus (if identified) and species (if |dentlﬁed) obseryed during the sampling efforts from the mid-
1960s and early 1990s, as well as the publlshed environmental tolerance of the organisms. The
‘envifonmental tolerance of macroinvertebrates has been classrfled into three categones. pollution

- sensitive, pollution tolerant, and facultative. Pollution sensmve organisms are organisms which -

through bioassay tests and experiences are known to requrre envuronmental conditions associated
with non-polluted habitats. Pollution tolerant organisms are known to. tolerate environmental
. conditions associated with polluted water and facultative organisms are tolerant to a wide range
of environmental condmons

Based on the results of the macromvertebrate mventory studxes and other avallable llterature,‘
- macroinvertebrate populations were sparse between river miles 6.2 and 9.2 in the mid-1960s and

I

“..were characterized by pollution-tolerant and facultative orgamsms (U.S. COE, 1980). In

addition, dunng the mid-1960s, pollution-sensuttve organlsms were not reported to be present in

the Ohio River at Pattsburgh

-:ENER.

-In comparison to the mid-1960s data,'the' 1991-1992 rnacroinvenebrate inventory studies indicate "

the species diversity and number of organisms in the early 1990s were significantly greater than
in the mid-1960s. In addition, the more recent data indicate six pollutuon-sensutlve macroinver-

tebrate genera/specres were present in the Ohio Rlver substrate wrthm the Dashlelds pool (the

ORS is wnthln the Dashields’ pool)

"F113 Selectlon of Aquatrc Habitats

Aquatic habitats were Selected~for further evaluatron on the basis of their proxirnity and potential
‘impact from the ORS, as well as their probability to host representative indicator species, or:

special habitat or ecosystem functions that will need to be protected. In the case of the ORS,

consideration was made whether the Ohio River main channel or back channel (or both) needed

to be evaluated

. R\pubs\projectsI20003908. APF . F4 - Juy, 1994
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'I'ABLE F-2

8ummary and COmparisqn of Macroinvertebrate Surveys from 1965 to 1986 & 1991 to 1892
Ohio River Site, Neville Township - \
Ecologlcal Risk Assessmem

Gammaridae Eammarus fasciatus X | A ;
Elmidae * Stenelmis crenata - X NA ‘
| Chironomidae Ablabesmyia " mallochi . X Facultative'®
! Chironomidae Ablabesrhyia | parajanta . X Pollution Sensitive
Chironomidae ‘Coelotanypus sp. X Facultative/ Pollution
: , Sensttive
| Chironomidae Cricotopus sylvesrnfs' , 3 X NA
Chironomidae Cricotopus vierriensis X NA
Chironomidae Dicrotendipes neomode&tus X Pollution ‘Sehsitive ’
Chironomidae | Dicrotendipes nervosus X X Facuhative
Chironomidae Elyptotendipes sp. . X Faculative/Pollution
- o 1 Sensitive - -
‘ Chironomidae Polypendilum- sp. X X Facultative
: - | Chironomidae : . | Pseudochironomus | sp. X X NA
o .| Chironomidae - TanyrarSué p. X NA
‘ v Chironomidae ' Thienemannimyi sp. X Pollution Sensitive’
Tricorythidae | Tricorythodes - | sp.’ X NA
I-(Iydropsychidae. ‘Cheumatopsyche sp. X - Facu!tativé
Polycentropodidae | Cymellus sp. X Facultative
Naididae = X | NA
Tubificidae | Branchiura ‘sowerbyi X NA-
| Chironomidae Procladius sp. X - X Pollution Tolerant®
Chironomidae Nanocladius | distinetus -, X Pollution Sensitive
Chironomidae Ablabesmyia thamphe X Facultative
Chironomidae - Cricotopus trifasciatus gr. X NA
Oligochaeta v S X " Facuative/Pollution
Tolerant :
Turbellaria X K Facultative
Chironomidae -~ | Psectrocladius sp. X | NA
' Chironomidae Psectrocladius simulans X | Facuhative
Chironomidae Cricotopus fugax X a NA
0 Chironomidae Cricotopus : ép.' ‘ X NA ]
\/' Chironomidae | Parachironomus abortivis ‘_7 ‘ - X ! Facultative
| Chironomidae ' Parach)'ronomus pectinaie}lae X ‘_ Facultative
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Summary and COmparison of Macrolnvertehrate Surveys from 1965 to 1966 & 1991 to 1992.
. - Ohlo. River Site, Neviile Township :
. -Ecological Risk Assessment

TABLE F-2 (Cont'd)

. -Chironomidae

" Cryptochironorus

Culicidae

Chaoborus

1 sp.

digitalis gr.

_ R:\PUBS\FROJECTS\4920003\906 . TBL
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The main ¢ —mel of the Ohio River is subject to much greater fiows than the back channel. l
is not Irkely . be a preferred location for critical ecosystem functions. For example, the- main

_. channel of the Ohio River at ORS may not be conducive to spawning activities because of the
~swift currents, np-rapped embankments. and potentral dlsturbance of the Irttoral zone by water

elevatron changes and waves generated by barge traffic. 5
The back channel has decreased dtscharge rates and lower current velcclty relative to the main
channel and less frequent barge traffic. The navigationa! charts note that barges cannot use the
back channel for through traffic. Specifically, the back channel upstream of the Emsworth Dam
is not navigable. Spawning activities could occur there; however, they may be limited by the high
silt- and clay content of the substrate. Due to the smaller discharge volume and the greater

‘potential for localized fish communities in the adjacent littoral zone, the water column of the back
‘channel was selected as a critical habitat. Since water flow is much greater in the main channel,

surface water concentrations which are protectlve of aquatic life in the back channel wiil also be -

- protectlve of fish in the matn channel Ohio River

The aquatic habitats fcund in the s_hallcwer margins of the back channel near the ORS should -

support benthic méacroinvertebrates ‘adapted to burrowing in siltier sediments or a5socrated with
rooted vegetation. These shallow lrttoral areas were selected as a critical habrtat of concem

because of the potential for impacted groundwater, vstcrmwater runoff, or sediments migrating

offsite to impact these areas as well as the potentlal for these matenals to enter riparian-based

- food charns

| ,F.1.2" Terrestrial Gcmmunities Evaluation

F1.21 - Terrestrial Vegetation Evaluation

-Characterization of the flora of the ORS was accomplished through on-site sampling After o
‘examining aerial photographs and’ conductlng a field reconnaissance, seven transects were -

placed at the ORS. The transect placement was designed to adequately sample the vegetatlonal o
vanation at the ORS. . .

VR

' Reconnaissance plots approxlmately 1x 1 meter, were used to sample herb and low shrub cover "

(dominance) and determine the species presence or absence. Cover classes (Daubenmrre.
1974) were used to obtain species cover. Cover was recorded every 10 m along all seven

-transects. Table 2-3 provides a summary of the sampllng information for the ORS. -Plants that
did not fall within any of the plots along the transects were recorded separately to obtain a more

comprehensrve ilonstrc lrst for the ORS During the vegetatron sampling analysrs a passive
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wnldllfe survey was taken. Notations were made of srghtrngs and of secondary signs such as
tracks, dropprngs, nests etc. (ENSR 1993) ‘

Three plant assemblages were |dent|fled at the ORS: a nparian forested zone, a terrestnal“

| ~ woodland, and a maintained grassland. Table F-3 summarizes assemblage characteristics, and

these assemblages are mapped in Flgure 2-4. Plant species, screnhflc names, common names'

and the habltat in whlch they were found are listed in Table F-4

nganan Fores

The riparian forest is located on the downstream tip of the site and on narrow fringes along the'

\J

main and back channels (Figure 2-4). The dominant species within the riparian forest are silver B

maple (Acer sacchannum) and black wrllow (Salix nigra). Other species include. cottonwood -

(Populus deitoides) in the trea layer and aster (Aster sp.) in the herb layer. The shrub layer is
nonexistent. This assemblage is mundated by the OhIO Rwer during penods of high water.

' Terrestrial Woodland

The forested uplands are contrnuous from. the back - channel to the main: channel at the

o downstream end of the site, form a fringe along both channels and along the eastem fencs, and

become a mosaic with the maintained grasslands in the central portlon of the site (Flgure 2-4).

The terrestrial woodland i is dominated by deciduous hardwood tres specres The dominant: tree -

specxes are silver maple (Acer sacchannum) and American elm (Ulmus amencana) Other tree.
species within the forest include sycamore (Platanus occrdentahs) boxelder (Acer negundo),

coitonwood (Populus deltoides), and the introduced species black locust (Robinia pseudoacacia) - '

and tree-of-heaven (Ailanthus altissima). In the shrub layer common buckthorn (Rhamnus
cathartica), common privet (Ligustrum vulgare), and Japanesa knotweed (Polygonum cuspidatum)
were locally abundant. Common privet and Japanese knotweed ars introduced species. Shrubs
scattered throughout the forest included muitifiora rose (Rosa multiflora) and staghom sumac
(Rhus lyphina) The fall herb layer was depauperate. Vlnes included grape (Vitis spp.) and
poison ivy (Toxicodendron radicans). !n the southeastern portron of the property, near the gate,
is a Iarge black cherry tree (Prunus serotlna) ,

Maintained (ﬁasslands.

“The grassland areas are located in the central and eastem portion of the site (Figure 2-4).- The

grasslands are maintained by mowing. . At the time of the vegetation survey the grassland had

been recently mowed, and no attempt was made fo ldentrly the grass species that comprise the
- grassland. One grass that was observed was orchard grass {Daclylis glomerata). Within the

A

. : . . . . - , \ . . , . .
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TABLE F-3

cnaracterlstlcs of Plant Assemblages
.-Ohio River Site, Neville Township '
Ecologlcal Rlsk Assessment

Assemblage

Riparian Forest

Dominant Specie

Salix mgra (black w:liow)
Acer sacchannum (sxlver maple)

Numher Number of .
of Plots .| . Species

10 . 8

| Coverta)

22%

13%

Frequency |

" 80% .

Terrestrial Wooglland

| Ulmus americanus (american elm)

Acer saccharin’um (silver maple)

57 | 31

17%
" 12%

. 50% -

61% - |
37%

M_aintaine’d
Grassland

.| :ta) < Determined by visual approxima

Grasses

36 NA(b)

100%

100%

(b) ~ Due ‘to-the grasstand having been recently.
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TABLE F-4 .

" Vegetation Specles List
Chlo River Site, Neville Townshlp
"Ecologlical Risk Assessment -

7. Common Name™ "

Habitat

\

(AFTW" - Torrsatrial Woodiand =
(by"RF"- Ripartan Forest .. - T
{€/NG" - Maintained Grassland”

Acer negundo " Box elder TW(@)

Acer saccharinum Silver maple TW. RF (b)

Allanthus altissima ‘Tree-of-Hsaven ™
' Astor sp. o Aster : TW, RF

Brassica sp. Mustard ™

Comus florida Eastom dogwood * o TW

Dipsacus syVestis S Teasel ' TW; MG (c)

Glechoma herderacéa Ground ivy ™

Lactuca sp. Wild lottuce 'TW :

Ligustrum wilgare Common privet = ™ l
" Lonicera sp : . aneysucldo ™

Physocarpus opulifolius - . Eastemn ninabﬁxk TW

Phytolacca americana Common pokeweed - TW

Plantanus occidentalis _Sycamore - - TW

Polygonum cuspidatum Japaneses knotwead TW, MG

Polygonum sp. Smanweed ™ o
Populus deltoides Cottonwood TW. RF o -

Prunus serotina Black cherty . ) ™ . Uy J
' Rhamnus cathartica Com;non buckthom - ™ N
‘Rhus typhina’ Staghom sumac TW, MG

Robinia pseudo-acacia ’ Black locust ' ™

Rosa muitifiora . Multifiora rose TW, MG

Rubus discolor Himﬁ!ayan blackberny TW, MG

Salix nigra Black willow . AF

;Saxiﬁaga sp. _Saxifrage ; TW.

Solidage canadenis - Canadian goldenrod TW. MG

Toxicodendron radicans Poison ivy | ™

Ulmus americana American elm ™

Vacéinium corymbosum_ Highbush blusbery Towe

Vicia sp. Crown vetch TW, MG

Vitis sp. Grape - ™

Xanthium strumarium- - Rough cockle-bur . TW.MG

Morus sp. ‘ Mulberry ‘

’
]
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~ grassland, there are scattered individuals of staghom sumac, and in an unmowed area near the |

maintenance building, there Iis a large black willow with an. understory of multifiora rose,
Himalayan blackberry (Rubus d:sco!or) Canada goldenrod (Solidago canadensis), and tease!
(Dipsacus sylvestris). Japanese knotweed is found in thickets at the grassland-forest interface,

along the edges of pavement and buildmgs

F.1.2.2 Terrestri’al,Wildlife Evaluation

'l_)un'n‘g the vegetation reconnalssance ,and remedial investigation, a passive wildlife survey was

conducted at the ORS. The wildlife survey consisted of direct (e'g sightings) and indirect |
evidence (e.g., tracks, droppings, rubbings, etc.) of species present on the ORS. The following
sections detail the types of wildiife identifi ed on the ORS in the floral assemblages. Tables F-5

and F-6 present the birds and. mammals. respectlvely that were observed at the ORS Many of e o
_the specnes were in two or more of the tloral assemblages » o

Wildlife Present in the Rigarian Forest

Ducks (Mergus sp.) and geese (Branta sp.) were observed along the bank of the Ohio River. Red

- squirrels (Tamiasciurus hudsonfcus). and eastemn gray squirrels (Scuirus carolinensis) were
-observed in the trees adjacent to the ORS. Many groundhog (Marmota monax) burrows were .

located within the riparian torest and raccoon (Procyon lotor) and deer (Odocolleus v:rg:manus) _

tracks and droppmgs were observed along the bank of the Ohio River.

Wnldhfe Present ln the Terrestnal Woodlands |

Red and gray squlrrels were observed ln the terrestrial woodlands. Groundhogs and rabbits
(Sylwlagus fioridanus) were also observed in the woodland areas. In addition, an unidentified
hawk was observed in the woodland areas ‘Birds observed in the temestrial woodland included

_redwinged blackbird (Agelaius phoeniceus), staring (Stumus vulgarus) robin (Turdus m:gratanus)
- and northemn (formerly Baltlmore) oriole (Icterus galbula)

Wnldhfe Present in the Mamtamed Grassland

Mammals' observed in the malntalned grassland were rabbits, groundhogs. teral cats (Fel:s

‘cactus), and mice (Peromyscus sp). ‘Birds seen in the maintained grasslands were redwinged -

blackbirds, starlings, fobins, northem oriole, killdeer (Charadnus vociferus), sparrows (Sp:zella sp),’

mouming doves (Zenalda macraura) and rock doves (Columba livia)\ C L
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- TABLEFS

. Birds Observed at the Ohlo River
~ Ohio River Site, Neville Township
.Ecologlcal Risk Asséssment

Common Name ../ -}, Sclentific Name Observed Habitat
Duck _ C : Mergus sp. - ' : Ripéﬁén Forest
Geese T : Branta sp. 2 : Riparian Forest
Redwinged blackbird .| Agelaius phoeniceus "' Terrestrial Woodland
; . T R Maintained Grassland:
Starling o Stumnus vulgaris .|  Termestrial Woodland
. . o - ’ . Maintained Grassland
Robin - ‘ Turdus migratorius S K Terrestrial Woodland
’ ' g ' - Maintained Grass!and
* | Baltimore oricle | Iceterus galbula . Terrestrial Woodland
1 - ' T Maintained Grassland
Hawk S - | unknown : . Terrestrial Woodland
| Kideer _ ' : | Charadrius vociterus Maintained Grassland
Sparrow : " o Spizellasp. . - | . Maintained Grassland
Mourning dove . Zenaida macroura - | Maintained Grassland-.
Rock dove I Columba livia s Maintained Grassland

Fa2
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. TABLEF6

' Mammals Observed at the Ohlo River
Onlo River Site, Neville Township
Ecological Risk Assessment

" Common Name . -~ -

7 SclentificName . ¢

- Observed Habitat

Red squirrel .

Tamiasciurus hudsonicus

Riparian Forest
, Terrestrial Woodland -

Eastern gray squirrel

Sciurus carolinensis

: Riparian Forest
- Terrestrial Woodland

Marmota monax

* Groundhog _ Riparian Forest -
A ‘ Terrestrial Woodland
Maintained Grassland
|.Raccoon Procyon lotor " " Riparian Forest
‘Whitetail deer Odocoileus virginianus Riparian Forest .
[Eastern cottontail rabbit Sylvilagus floridanus Terrestrial Woodland
‘ R R Maintained Grassland
Feral cat Felis cactus .~ Maintained Grassland
Mice Peromyscus sp. * Maintained Grassland
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‘F1.23 Selection of Terrestrlal Habitats 'of Interest

The npanan zoneis a vegetated strlp along the edge of the OhIO River which is generally less

-than 25 feet wide except at the westem tip of the island. This riparian zone has the potential to

be lmportant as habitat for semi-aquatrc mammals, walerfowl and avifauna that are dependent. '

. on the river for food or breeding habitat. The riparian zone is also important because it provndes
. corridors for wildlife migration. ' The riparian zone could- potentially be aftected by on-snte

compounds as the result of groundwater movement stormwater runoff, or migration of sorls off- .

sute by erosron

The maintained grassland_\'is the preferred habitat of many small rodents which could be

potentially exposed to concentrations of compounds of potential concem by their burrowing or
foraging activities. These rodents would also be subject to predation by birds of prey or other

predators and could be used to evaIUate the potentlal for bioaccumulation of srte-related ‘

compounds

The other terrestrial habitat (terrestrial woodland) was considered and not evaluated further for
the following reasons. The woodlands are generally located outside and around the margins of

the historic dlsposal areas _Thus, these areas would n _t be expected to have greater soil
concentrations for oompounds of concem than the mamtamed grassiand and theretore,

evaluation of soil-based risks: for the grassland animal species would be conservative and
protective of the woodland species.” Further, upland forest animal species (e.g., eastern grey

squirrel) foraging in the forest would presumably have less exposure than those species utilizing

the riparian zone, since tha latter would be exposed to water and sediment-based compounds -

of concem. Evaluation of the risks associated with water and sedlments for aquatic or semi-
- aquatic orgamsms wrll also be protectlve ol upland terrestnal spectes

F.2 Selectlon of Representative Spec_tes

Representatrve (surrogate) species were selected to evaluate potential effects of the ORS to

" biological communmes within the habitats of interest. Representative species may be-one or

more species belongmg to the important taxonomic or functional groups. They wers selected
“from all the species within these groups because their blologrcal characteristics were assumed
to make them the most likely to demonstrate adverse ecological effects potentially caused by
compounds from the ORS. The ecological effects could result from a high sensitivity of the
species to the compound at low levels or maybe due to a high degree ol potential exposure of
. the species to the compound through presence on the site, trophic Ievels. reproductive behavior,
etc. In sither case, the finding of no-potential for adverse effects was assumed to indicate that
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no adverse ecologlcal effects would be obsewed in the remaimng specles wnthln the taxonomrc |

or functronai group ‘

The critena for selecting species as representative of important taxonomic groups wuthin the
-aquatic and terrestnal habttats of interest at the ORS included: )

. trophic Ievei and biologlcai functlon, 7

+ likely or documented presence at the ORS;’

‘s~ likelihood of potential exposure; .~

« availability of appropriate toxicity data; and

«  biological and cultural significance. ‘

Based on these gundelines. a suite of warmwaterfsh specnes and benthic macromvertebrates was
selected for the aquatic risk assessment For the srte-specuﬁc terrestrial risk assessment, a small
rodent, an avian species, and a iarge mammal were selected as representatives of major
taxonomic/functional groups potentlai exposed to the compounds of concem. The selection and
justification for representatrve species for both the aquatrc and terrestnal nsk assessments: are -

. given below.

. F.2.1 Aquatic-Species

-

- Tables F-t and F-2 present lists of adua'tic species collected from the Ohio River in the vicinity

of the ORS. These tables were assembled using information obtained from fishery and benthic
sampling. The two potential pathways for aquatic species were (1) the surface water column in -

" the back channel; and (2) the sediment In the back channel. Two groups of indicator species

were selected to represent the surface’ water habitat and sediment substrate of the Ohio River.
Those groups were warmmwater fish and sediment-dwelllng benthic invertebrates The

- representative specres ‘chosen for each of these groups were as foliows

(1) Wan'nwater flsh channel catfish (Ictalums punctatus) smallmouth bass (Micropterus .
dolom:eu:) and freshwater drum (Aplodmotus grunniens), sauger carp (Cypnnus carpro)

(2) Sediment-subsurface benthtc lnvertebrates tubificid worms (Order Oligochaeta - -
‘Limnodrilus sp) and midges (Order Dsptera Chrronomus spp.).

The large number of indicator species for the aquatic nsk assessment was intended to provide
coverage of the. principal components of the aquatic community The potential for eoologicai :

effects assessment was evaluated by comparison with appropriate AWQCs, but in the event that v'

an AWQC was not available it became ‘necessary to evaluate risk based on available toxicity
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benchmarks such as LOAELs (Lowest Observed Adverse Effect Level) or NOAELs (No Observed |

Adverse Effect Level). By selecting a large number of aquatic indicator specxes. a good
representation of the available- toxrclty data was achleved ' -

F.2.2 Terrestri_al Species

 The ma;or terrestnal habitats considered wers the nparian and mamtalned grassland habitat.

- Only limited field observations of avifauna and wildiife were made dunng the freld surveys
because many of the indigenous species are secretive or active only dunng restricted periods -
(e.g. crepuscular or noctumal in habit). . The avian and wildlife species potentrally present in the

riparian zone were inferred from observations about the nature of these habitats and reference

. to appropriate literature (Burt and Grossenhelder 1976 Chapman and Feldhamer 1990 Godin,

' 1977; DeGraff and Rudis, 1937)

Four potential pathways were identified for the riparian habitat of the Ohio River as: (1) surface
. water column, (2) sediments, (3) groundwater and (4) food chain transfers. Species interact with
. these potential pathways through a number of exposurs pathways. For exampie, consumption
of benthic food items could involve bioaccumulation from both surface water and sediments, as
well as dermal exposures to these two media. Thres potential pathways were identified for the
maintained grassland of the OFlS (1) surface water (2) so:ls. and (3) food chain transfers

Because terrestnal nsk assessment employs more exposure pathways and a more complex
calculation of nsk than the aquatic risk assessment, selection of representative terrestrial spec:es

was also more complex. - Critical factors evaluated include preferred food sources, species

" feeding behavior, habitat preferences (shelter, breeding, feeding), reproduction ecology, home

range and migratory behavior. Among these factors more emphasis was initially placed on

habitat preferences and preferred food sources.” The representative species were selected from

the candidate species on the basis of feeding behavior, home range, migration and reproductlon

ecology In addltxon. the eﬂ‘ect of overall body weight was consrdered

" From consideration of the fa'ctors des‘cnbed above. the followrng two species were chosen as the
species to evaluate for the terrestrial risk assessment: ‘Eastem mole (ScaIOpus aquatrcus) and
raccoon (Procyon Iotor) The rattonale behind these decusrons IS glven below
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 F.2.2.1 Eastem:mole‘(ﬁsmlopus aquatiucus)v

- Eastern moles have the largest distribution of any North American mole. They range across

nearly two-thirds of the United States from the east coast to the Rocky Mountains (Chapman and

Feldhamer, 1990). The eastem mole prefers moist sandy load and avoids extremely dry soils.. :
. Its- preferred habitats include’ lawns, golf courses, gardens, fields and meadows (Burt and

Grossenheider, 1976). Tunnels are typically shallow surface runways approximately 10 inches
beneath the ground surface (Chapman &nd Feldhamer, 1990). Deep permanent tunnels and

. nests are generally located 18 to 24 inches beneath the surface soil (Burt and Grossenheider,
- 1976 Chapman and Feldhamer, 1990) '

They spend most of therr time underground but may venture to the surface at night Eastem-
moles are active throughout the year, day and night, and are most active in subsurface tunne!s

o during a winter thaw or after a rain’ when earthworms are abundant (Godm 1977).

'The home range for the male eastemmote is 'approximatety 2.6 acres.'while the female of the

species has a home range of only 0.7 acres. ‘Ranges may overlap between moles, but it is not

‘common (Chapman and, Feldhamer. 1990) Consrdenng the size of the ORS, itis possrble that ,
. some moles could live onsite dunng their entire lifetime.

The diet of the eastem mole consusts primarily- of earthworms, but they also ingest white grubs,
insect larvae, adult insects, and vegetable matter when earthworms are not available (Chapman
and Feldhamer, 1990; Bunt and Grossenheider, 1976).. The eastern mole consumes between
thirty and fifty-five percent of its body weight in food daily (Chapman and Feldhamer, 1990).

- The 'eastem mole was selected for this ‘evaluation instead of other small mammals such as the |

short-tailed shrew (Blarina brevrcauda) or meadow vole (Microtus pennsylvanicus) for the .
following reasons. The three species have home ranges appropriate to the scale of the ORS and
small body weights - - factors which were tavorable for a representative species. Therefore, the
distinction between these. three species was chiefly dietary preferences. ‘Shrews would be

~expected to take in more surface" insect life, while the vole would,consume primarily plant
‘material. In comparison, eastern mole would be expected to consume primarily earthworms and

be exposed to ORS soils (through consumptron of earthworrns and dermal exposure) at a greater -

periods of time than the other two. The greater exposure to the site soil was considered to be

the most conservatrve choice between the three.

1

A
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F.2.2.2 Rac’coon (Procyon Ioror)

The raccoon (Procyon Iotor) was selected as a representatrve mammalran specnes for the
terrestrial risk assessment. The distribution of the raccoon extends throughout most of southem
Canada and the entire United States except for desert areas and the higher elevations of the
' Rocky Mountains (Chapman ‘and Feldhamer, 1990). Raccoon are commonly found in wooded
areas interrupted by fields and watercourses and in close proximity with wetlands (DeGraafand =~
Rudis, 1983). Thus, suitable habitat exists on the ORS for raccoon. Tracks.and droppings -
observed during the field survey confirmed presence of raccoon at the ORS. :

Raccoons are generally active from sunset to sunrise (Chapman and Feldhamer, 1990). Their
home range vanes widely based on food avallabrllty weather conditions, sex, and age. Densities
ofupto 20 raccoons per square kilometer have been recorded in bottomland and marsh areas
(Chapman and Feldhamer, 1990) Raccoon den in’ natural or man-made cavities, prefernng‘
hollowed-out trees. - : ,

' Adult raccoons weigh an average of 6.3 kg and have a body length ranging from €0 to 105 cm
including a tail of 20 to 40 cm (Chapman and Feldhamer, 1990). Raccoons are omnivorous and
opportunistic feeders. but in most habitats the diet consists primarily of plant matenal (Chapman
and Feldhamer; 1990). The raccoon also consumes small animals including crayfrsh finfish,
insects, worms and carrion (DeGraaf and Rudis, 1983) Man-made garbage is also a srgnrﬁcant
food source, when available.

The selechon of raccoon over other omnivorous seml-aquatic mammals (e.g., muskrat (Ondatra

Zibethicus) or mink (Mustéla vrson)) takes into account the raccoon’s diverse diet. For example
* seléction of muskrat allows evaluation of a mammal that feeds chiefly on plants, while selection ”
" of the mink allows evaluation of potential broaccumulatlon via fish consumption. Howaver,
selection of the raccoon allows both pathways to be evaluated since the raccoon’s diet includes
terrestrial upland plants and food items (fish and amphibians) from the riparian httoral zone. This
also exposed the raccoon to soil and sedlment concentratrons

This selection aiso reflects the low number of compounds of concern which were detected in
surface water samples relative to those detected in soil samples. While this was no direct
measure of the magnituds of concem, it was an indication of tha likely relative potential risks in
"the terrestrial and aquatic ecosystems. Since there were additional concems about the
sediments, a raccoon also was ‘preferred over a pnmanly terrestrial omnivore such as the eastem
cottontarl rabblt (Sylwlagus floridanus). :
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, mlles (Godln. 1977)
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Em'

'-Fmally. raccoon presence has been reported for the OFlS (ENSR -1993). The steep slope
, characteristic of much of the riparian zohe at the ORS, and lack of marsh wetiand would suggest :
"~ that llttle preferred muskrat habitat was available at ORS. ‘The small size of the ORS also limited

the potentlal exposure of mink, which have large home ranges reported from 0.4 to 27 square
F.2.3 ' Exposure “Asse‘ssme'nt .

K

‘Two representattue species were evaluated in this terrestrial ecological risk assessment: eastem

mole which is a terrestrial insectivorous mammal and raccoon an omnivorous mammal which
frequents both upland habitat and nparlan zone. ' : :

’Eastem mole was selected for analysrs ln the terrestnal risk assessment for the followmg reasons '

Moles are tunneling rodents that may be exposed to soil through both direct food chain exposure '
pathways. The habitat in the upland areas of the ORS are suitable for moles. Toxicological
dose-response information is available on the compounds of concem that can be used for the .
eastern mole.. Compounds of potential. concem were evaluated for potentlal effects on moles

' through food consumptron and soil ingestron

| Ftaccoons were selected for analysis in the terrestnal ecologlcal nsk assessment for the followxng

reasons. Ftaccoons ‘may be exposed to soil on the ORS and sediments and water in the back
channel of the Ohio River through several food chain exposure pathways. Raccoons are also a

- higher trophlc level mammalian predator than moles. The habitat at the ORS is suitable for o

raccoon, and tracks of raccoon were observed on site. The selected compounds were also
evaluated for potential effects on raocoons through water consumptuon. plant consumptlon

aquatlc organlsm consumptlon. soll lngestron, sediment mgestion, and dermal oontact pathways
- F.3 Receptor Characterlzatlon o

'The tollowing secttons present the reoeptor charactenzahon forthe eastemn mole and the raccoon.

The terrestrial risk assessment spreadsheets that show the detailed calculations of the exposure 3
doses and ecologrcal risk ratios tor these indtcator ‘species are mcluded in Sectlon 4 of this

appendrx
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 F.a.1 : Eastern Mole Exposure Pathway Characterization

The eastem mole (Scalopus aquaticus) was selected as a representative mammalian species for

the terrestrial ecological risk assessment due to the presence of suitable habitat for the mole on.
. the ORS, its relatively small home range, and its large food lntake relative to rts body wenght
Additional relevant lrfe hlstory rnformatron is presented below _

Eastem moles havs the Iargest drstnbutron of any North Amerlcan mole. Therr range includes k

nearly two-thrrds of the United States from tha east coast to the Rocky Mountains (Chapman and
Feldhamer, 1990). The eastern mole prefers moist sandy loam and avoids extremely dry soils.

Its preferred habitats include lawns, golf courses, gardens. fields and meadows (Burt and -

Grossenheider, 1976). Tunriels are. typically shallow surface mnways approxrmately 10 inches.
beneath the ground surface (Chapman and Feldhamer. 1990). Deep permanent tunnels and
. nests are generally located 18 to 24 inches beneath the surface soil (Burt and Grossenherder
, 1976 Chapman and Feldhamer, 1990)

The home range for the male eastem mole is approxrmately 26 acres, while the temale of the

" species has a home range of only 0.7 acres. 'Ranges may overlap between moles, but it is not
- common (Chapman and Feldhamer, 1990). Considering the size of the ORS (31 acres) it is
3 possrble that some moles could live on site dunng their entire lrfetrme

| The body werght of eastern moles ranges from 0.067 to 0.140 kg (Burt and Grossenherder 1976)

and an average body weight of 0.110 kg has been reported by Mellanby (1976) Accordlngly a-

body werght of 0. 110 kg was used in this assessment

. The diet of the eastem mole consists primanly of earthworrns. but they also rngest white grubs.‘
~insect larvae, adult insects, and vegetable matter when worms are not available (Burt and

Grossenheider, 1976; Chapman and.Feldhamer, 1990). The eastem mole consumes between
thirty and fifty-five percent of its body weight in food daily (Chapman and Feldhamer, 1990)..

The eastem mole was assumed to consume worms containing soil from the area having an
- average concentration of compounds of concemn and to incidentally-ingest surface soils while

- tunneling. 'For the assessment it was assumed that 100 percent of the feeding requrrements of -

_the'eastern mole will be provided by biota on the ORS. It was also conservatively assumed that
100 percent of the mole’s diet consrsts of earthworms.

Eastem moles are assumed to be exposed to srte-related compound concentratlons in the soil "

" on the ORS through dretary consumptron inadvertent soil ingestion, as well as through derrnal
. contact wuth soil. For the purposes of the risk assessment it was. conservatrvely assumed that
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“moles are active at the ORS throughout the entire year." Further eastem moles at the OFté are -
.assumed not to migrate and therefore. to inhabit the ORS for thenr entire lifetime or 5 years

(Mellanby, 1976)

" The exposure of the CPCs to eastemn molés is estimated by calculating a lifetime average daily -.

dose. The calculation of the potentlal lifetime average daily dose through each of the exposure '
pathways for a eastern mole is described be!ow :

[

Food Consumgtion .

. The following equatron is used to micuiate the dietary intake of compounds of potential concem -
via consumptlon ot worms by the eastem mole: '

' Lifetime Average '_Daily Dose (mglkg-day) = [Compound concentration in soil (mg/kg) x
consumption rate (kg worms/day) x Amount of soil in worms (percent) x Exposure frequency
(days exposed! 365 days) X Exposure duration (years exposed/years Iiietxme)] - Body weight '
(kg) : : : . . .

‘The compound concentratron used in the. exposure assessment was based on the anthmetic

mean of the on-site soil concentrations because it was assumed that moles would be equally

likely to be found at any particular location at the ORS. Eastem moles were conservatively

assumed to consume 50 percent of their bodyweight on a daily basis. Assuming a body weight

~of 0.110 kg, the consumption rate used in this assessment is 0 055 kg per day. It was also
,conservativeiy assumed in this assessment that 100 percent of the mole’s diet consrsts of_

earthworms

" .Worrns ingested by moles are assumed to contain 20 percent soil This percentage of sorl is.

denved from a comparison of the overall area of the earthworm with the area of the intestinal

“cavity in a cross-sectional radeograph (Sherman and Sheman, 1976). The worm'is assumedto
" be a hollow cylinder, and the intestine is assumed to be a cylinder completely filled with soil. The

resultmg estimate of soil in an earthworm is likely to overestimate the actual amount of soil
present but it is used to derive a conservatuve estimate of the potential amount oi soilina worm

o Soli tngestion .

Eastern moles spend the majority pf their iives tunneling underground and searchlng for food.
Thus, they may inadvertently ingest soll while tunneling in the upland areas. Potentlai exposure
through the inadvertent ingestion of soll Is estimated using the following equation:
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| Litetime Average Daily Dose (mg/kg-day) [Compound concentration in soil '(mg/kg) x Soil
ingestion rate (kg/day) x Exposure frequency (days exposed/365 days) X Exposure duratron
(years exposed/years lifetima)] + Body weight (kg)

No rnformatnon on soil rngestlon was |ocated for eastem moles. - A soil in'ges'tron rate for eastemn-
moles was calculated from the assumption, that a certain percentage of the total intake of a
earthworms is exterior soil (.., on the surfacé rather than inside the body ‘cavity). In this
assessment, itis assumed that inadvertent soil mgestron is approxrmately 5 percent of the darly

‘ earthworm consumptron or 0.00275 kg soil per day : ;

Dermal Ex@sdre
Moles get their metabolic Water from "consumption of prey and thus‘ would not come lnto direct

” contact with surface or sediments. Potential dermal contactis limited to exposure to ORS surface
soils. Potential exposures through dermal contact wrth the sorl was estrmated usmg the tollowrng :

- equatron

Sorl eretime Average Darly Dose (mglkgday) [Compound ooncentration in sorl(mg/kg) X
Soil on skin exposure (kglcmz) x Dermal exposura (cm’) x Dermal soil absorption adjustment
- factor (unitiess) x Exposure frequency (days exposed/365 days) X Exposure duratron (yearsv
o 3exposedlyears lrfetrme)] + Body weight (kg) '

The surface area used for dermal exposure was estimated to be ten percent of the total surface
- area of the eastemn molé based: on professional judgement and by analogy to comparable

~ estimates for a muskrat (Hayssen, 1993) The surface area (cm?) of the mole was calculated =
' form the body weight using the followrng equation (Schildt and Nilsson, 1970 and Ettrnger. 1975): -

| Surface area (c?) = kx BW“_”: -
where: BW represents the body weight in grams and
k ls a constant equal to 10.

‘For the mole, this resulted |n a total surface area of 229 cm and a calculated exposed skln area

of 23 cm2 : : :

_ The potentlal lrfetlme average dally dose calculated for each exposure pathway was summed to
calculate a total lifetime average darly dose for each compound :
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F.3.2 Raccoon Exposure Pathway éharacterization '

Raccoons are commonly iound in wooded areas interrupted by fields and watercourses in close
proximity with wetlands (DeGraaf and Rudis, 1983). - This assessment assumed that raccoon live
‘on the ORS in or near the npanan habrtat which borders the back channel of the Ohio River.

Raccoons are omnivorous and oppo’rtunistic feeders, but in most habitats the diet consists
primarily of plant material (Chapman and Feldhamer, 1990). The raccoon also consumes small
‘animals including crayfish, finfish, insects, worms and carrion (DeGraaf and Rudis, 1983). For
the assessment, it was assumed that 75 percent of the feedmg requirements of the raccoon will
be provided by plant material on the ORS the remaining 25 percent will be supported by aquatic,
" organisms taken in the littoral zone of the back channel. It was further assumed that all water-.
consumed will come from the surface water of the back channel '
Raccoons den in‘natural or man-made cavities. preferring hollowed-out trees. For the purposes -
of the risk assessment, raccoons were conservatlveiy assumed to den in shallow burrows on the -
ORS. ‘The exposure period of the racooon to soil on site (either in the burrow or during foraging -
activities on site) was conservatively assumed to be 21 hr/day. The period for exposure to
surface water concentrations while foraging in the littoral zone was assumed to be 3 hr. This
proportion of exposure periods approximates the assumed proportion between upland (75
percent) and riparian (25 percent) foraging during an assumed 12 hr foraging period per day.” -

" Despite the fact that raccoons often display torpor (sluggish inactivity) during the winter, it was

‘conservatively assumed that they are active at the ORS throughout the entire year. Further,
~ raccoons at the ORS are assumed not to migrate and, therefore, to inhabit the ORS for their
entire lifetime of 6 years (Godm 1977). Chapman and Feldhamer (1290) report wide vanahon,
in the home range of raccoons, with- reported diameters ranging from 1 0 to 3.0 kilometers’
(approximately 194 to 1747 acres) In dense suburban areas, the home ranges of raccoons
(Chapman and ‘Feldhamer, 1990) have diameters ranging from 0.3 to 0.7 kilometers
- (approximately 17.47 to 95.11 acres). The ‘assumed confinement of raccoon to the ORS is
conservative given the reported home ranges, the proximity of resrdential areas, and potential -
attraction to garbage L

Raccoons are assumed to be expos’ed to site-related compound concentrations in the soil,
sediments, and surface water of the back channel.of the Ohio River and ORS through plant
‘consumption, aquatic organism consumption water consumpnon inadvertent soil and sediment
ingestlon. as weli as through derrnai contact to soil sediments, and water. ’
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The exposure of the CPCs to raccoons is estimated by calculating a lifetime average daily dose.

The calculation of the potential lifetime average daily dose through each of the exposure
pathways for a raccoon is descnbed below '

.

Water ConSumgtion . ‘

Potential exposure through the consumption of water is estimated using the fouowing eduation:

Lifetime Average Daily Dose (mg/kg-day) = [Compound concentration in water (mg/L) x |
Water consumptron rate (leay) x Exposure frequency (days exposed/365 days) x Exposure
duratlon (years exposedlyears lifetime)] + Body weight (kg) '

In the absence of‘ a‘ pubhshed wa_ter consumption rate for raccoon, this pararnete‘r was '

extrapolated from available literature on wildlife water ingestion rates. Calder and Braun (1 983)

~ derived a regression equation for water intake which is based on body weight “This regression
equation is as follows: : :

Water Consumbtion intake'(L/day) = 0.099 Bw°-°° o

where BW body werght in knlograms (kg). N
Raccoons wergh between 3 6 and 9.0 kg. (Chapman and Feldhanter, 1990) The average body : ‘

~ weight of the raccoon is 6.3 kg (Burt and Grossenheider, 1976). Incorporating this body weight

into the regression equation yields an average daily water intake rate of 0.519 L/day. Raccoons - '

are conservatively assumed to drink water from the back channel of the Ohio River 365 days per -
- year for their entire lifetimes while searchrng for food. '

Food Consumgtion o

' Raccoons were assumed to oonsume food in proportron to therr body werght usrng the followmg
allometric equatton derived from Nagy (1987)

Food consumptlon rate (kg/day) 0.0687 BW"’
Based on a body welght of 6.3 kg. a food consumption rate of 0.311 kg/day‘ was estimated.
The foraglng period is assumed to consist of one-half of every day (12 hr) for therr entire lrfetrmes

Following the foraging pattem previously described for the raccoon, this assessment assumes that
raccoons divide their dxet between plant material (75 percent) found pnmanly |n the upland areas

i
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“and aquatrc orgamsms (25 percent) found in the riparian zone and Irttoral areas wrthrn the back =
channel of the Ohio river. Thus, foragmg is assumed to be apportroned for 9 hrto upland areas
(and exposure to site soils) and 3 hr to rtpanan/lrttoral areas (and exposure to surface water and
sediments). For dermal exposures during aquatic foragmg, it was assumed that the 3 hr were -

- split between 1.5 hr in contact with surface water and 1.5 hr in contact with sediment. "

Plant Consumption N T

Raccoons are primarily herbivores and typically consume a diet of fleshy fruits, berries, nuts, and
other plant material (Chapman and Feldhamer, 1990).  Based on the diet proportions: described_.
above, raccoons are estimated to consume 0. 233 kg/day of plant material. Potential exposure
through the consumptron of plants is estlmated usrng the followxng equatron

Lite_trme Average'Darly Dose (mg/kg-day) = [Compound concentratron in soil (mg/kg) x Root
uptake factor (kg/kg) x Plant consu‘mp‘tion rate (kg/day) x Exposure frequency (days exposed/ A
- 365 days) X Exposure duratron (years exposedlyears Irtetrme)] + Body weight (kg) .

The screntific hterature on the uptake of compounds by plants is Irmrted Data were obtarned from
Baes et al. (1984) for the metals evaluated in this assessment. Plant uptake values for most of
the organic compounds were estimated based on regressions developed based on octanol-water
partition coeffrcrents (Travis and Arms, 1988) The plant uptake factors used in this assessment
were presented in Table 3-1 o , ; S : '

Aguatrc O[ganism Consumgron '

Raccoons are omnivores and typically consume a diet which can include fish, amphibians,
‘crayfish, and other small aquatic organisms (Chapman and Feldhamer, 1990) Based on the diet

V’proportrons described above, raccoon are estimated to consume 0.078 kg/day of aquatic
organisms. Potential _exposure through the consumptron of aquatrc organrsms is estimated uslng
the following equatron : . :

Lifetrme Average Daily Dose (mg/kg-day) = [Compound concentratlon in water (mg/L) X

- Bioconcentration factor (Lkg) x Aguatic organism consumption rate (kg/day)\x Exposure ) :

frequency (days ahsorbed/SBS days) X Exposure duration (years absorbed/years Irfetrme)] +
Body weight (kg) o

For the. aquatrc organlsm pathway, surface water concentratrons in the back channel of the Ohro ‘
, River were used along wrth the: bioconcentratron tactor to estimate the concentratrons m fish, -
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amphrbrans, and other aquattc prey. The bioconcentration factors used in the terrestnal receptor

risk assessment are presented in Table 3-2.

- Sail Ingestion

‘ Raccoons may inadvertently ingest soil while consuming plant material in the upland areas.
" . Potential exposure through the inadvertent ingestion of soil is estimated using the following

equatlon

Llerme Average Daily Dose. (mglkg-day) [Compound ‘concentration in sorl (mglkg) X SOII

mgestion rate (kg/day) X Exposure trequency.(days exposed/365 days) x Exposure duration

(years exposedyears I:fetlme)] -+ Body werght (kg)

No infonnation on soil ingestion’ was located for raccoons. A soil ingestion rate for raccoons was
calculated from the assumption that a certain percentage of the total intake .of plant food is -
. composed of soil. This is a practice commonly used for estimating the soil ingestion rate of large .

foraging mammals such as sheep, cattle and deer. Data for foraging mammals indicates that
inadvertent soil ingestion typlcally represents one. percent of total ingestion. In order to also
account for potential soil ingestion by raccoons while grooming and other potential exposures, this

 value was increased to three percent. In this assessment itis assumed that inadvertent soit
" ingestion is approximately three percent of the daily plant consumptron or 0.007 kg soil per day.
-Following the foraging pattem praviously described for the raccoon, this assessment assumes that -
.the raccoon is exposed to soils at the ORS every day for its entire hfet:me S

' Sediment Ingestion

Raccoons may also inadvertently ingest sediment while consuming aquatic organisms in the

littoral zone. Potential exposure through the madvertent mgestlon of sedlment is estimated usmg |

the followrng equatton R
Lifetime Average Daily Dose (mg/kg-day) = [Compound concentration in sediment (mg/kg)
'x Sediment ingestion rate (kg/day) x Exposure frequency (days exposedl365 days) x
Exposure duration’ (years exposed/years Irfetrme)] + Body welght (kg)

No information on sediment lngestlon was Jocated for raccoons. ‘A sediment mgestlon rate for
raccoons was calculated from the assumption that a certain percentage of the total intake of food -
- is composed of sediment. This is a practice commonly used for estimating the sil ingestion rate

of large foraging mammals such as sheep. cattle and deer. Data for foraging mammals indicates
that inadvertent soil mgestnon typlcally represents one percent of total mgestlon In order to also
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‘account for potential sediment ingestion by raccoons while grooming, this value was increased

to three percent. In this assessment, it is assumed that inadvertent sediment ingestion is
approximately three percent of the daily aquatrc prey consumption, or 0.002 kg sedrment per day.

- Following the foragrng pattem previously described for the raccoon, this assessment assumesthat

the raccoon is exposed to sedlments along the Iagoon side of the back channel of the Oth Rrver

' every day forits entlre |rfet|me

B Derrnal fExgosure -

Potential exposures through tdermal contact with surface water, sedrments and surface sorls were

7 esnmated using the followrng equatrons, respecttvely

~ Water eretrme Average Daily Dose (mglkg-day) [Compound concentratron in water (mg/L)
X Dermal exposure (cmz) X Dermal permeabllrty (K,, cm/hr) x Conversion factor (LUem®) x
Exposure frequency (days exposed1365 days) x Exposure duration (years exposed/years
lrfetlme)] + Body weight (kg) :

Soll Lifetime Average Darly Dose (mg/kg-day) = [Compound concentration in soil{mg/kg) x-

Soil on skin exposure (kg/cm?) x Dermal exposure (cm?) x Dermal soil absorption adjustment

factor (unitless) x Exposure frequency (days exposed/365 days) x Exposure durataon (years
' exposed/years Irfetrme)] + Body werght (kg)

Sedument Lifetrme Average Darly Dose (mg/kg-day) [Compound concentration fn sediment
(mg/kg) x Sediment on skin exposure (kg/cm’) x Dermal exposure (cm®) x Dermal soil
~ absorption adjustment factor (unitless) x Exposure frequency (days exposedlass days) X
-Exposure duratron (years exposedlyears Iifetrme)] + Body weight (kg)

The surface area used for dermal exposure was estrmated to be ten percent of the total surface '

“area of the raccoon based on professronal iudgement and by analogy to comparable estimates

for a muskrat (Hayssen. 1993). The surface area (cm?) of the raccoon was calculated form the
body weight using the followmg equauon (Schildf and ersson. 1970 and Ettrnger. 1975)

Surface area = k X BW”‘

where BW represents the body werght in kg and
k is a constant equal to 10
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For the raccoon, this resulted ina total surface area of 3,411 cm? and a calculated exposed skin

area' of 341.1 cm®. The potential lifetime average daﬂy dosa calculated for each exposure ’

pathway was summed to calculate a total Ilfetrme average dally dose for each. compound
| F_.4 Ecological Risk Characterization
This section discusses the potential for advarse ecological effects for those compounds that wera

“included from the ecological evaluation based on the screening criteria and approach discussed
previously. The chronic adversa health effect estimates for.terrestrial species_are calculated in

ENR

‘a manner parallel to the calculation of human hazard indices. ' The exposure dose (estimated in . ;

Appendix E.2) is divided by the appropnate dose-response value to derive a hazard quotient. The -
level of ecological concem for noncarcinogenic hazard quotient is defmed by the criteria

estabhshed by the U. S.EPA (1988a). Conclusions are expressed as “no concem" if the ratio is

less than 0.1; possnble concem" if the ratio falls within the range of 0.1 and 10; ‘and "probable
concem"” if the ratio is greater than 10. Hazard estimates for each animal species evaluated are

‘ dlscussed below

F41  Ecological Risk Assessment for the Eastern Mole |

A dstailed ecologlcal risk assessment was conducted for the eastem mole The mole has a |
. relatively small home range and tht?s may potentially feed primarily on worms and insects in the -
-area of maximum impact from the ORS. It also has a relatwely,large food intake relative to-

bodyweight compared to other terrestrial mammals in the area. Both of these factors make it
more likely to be affected by the compounds of potential concern than other terrestnal specnes
.m the area and, thus, |deal for selection as an mdcator spec:es

b

The results of the eastem mole risk assessment are shown'ln Tabla' F-7. The hazard quotients

for all the compounds except arsenic, cyanide, lead, manganese, mercury, zingc, 2,3,7,8-TCDD,

benzo(a)anthracena. benzo(a)pyrene, chrysena. ﬂuoranthene. pyrene, and total PAHs ara below’

0.1. Hazard quotient ratios less than 0.1 are classified by U.S. EPA as "no concem"-(U.S. EPA,
1988a). This analysis shows no potential for adverss effects to the eastem mole from these

' compounds at the ORS. Because the eastem mole is potentially more highly exposed to theser

compounds and is used as an indicator for the other terrestrial mammalian species in the area.
the analysis lndicates no. potentxal for adverse- effects exnsts in those species from these
compounds either. : ‘

The hazard quotients for arsenic. cyan'ide. manganess, mercury, zinc, ben‘zo(a)anthracene. -

benzo(a)pyrene, ‘chrysene. fluoranthane’, and pyrene are between 0.1 and. 10. These ratios are
classified by U.S. EPA as being of “possible concern” (U.S. EPA, 1988a). The hazard quotient
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 TABLEF-7. :
o " ECOLOGICAL RISK ASSESSMENT
'\, OCHORVERSITE, NEVILLE TOWNSHIP
N " EASTERN MOLE RISK ASSESSMENT

Total Potential
‘ , Hazard
tCompound Index
Arsenic e 2.25E+4+00
Cyanide L 2.43E-01]
Lead 1.17E+01
Manganese 6.00E+00
Mercury (organlc@w%) . 3.92E+00|
Mercury (tnorgamc@QO%)- ~ 3.30E-01] -
| Zinec. : , '7.18E400|
2,3,7,6- TCDD 2.78E+01|
24,5-T - 4.20E-02
|alpha—-BHC 4.58E-02| -
- |delta=BHC . ' 1.91E-02|
| gamma~-BHC(Lindane) - - 3.36E-03
alpha-chlordane . 4.24E-03
{gamma~-chlordane = 7.87€E-03
_ ) ‘| Heptachlor ’ 1.44E-02
N | Anthracene | - 4.10E-03
. Benzo(a)anthracene - 1.23E-01
Benzo(a)pyrene . . = 7.39E-01
Benzo(b)fluoranthene 9.64E-02
' Benzo(g,h,)perylene 6.776-02
o . Benzo(k)fluoranthene = - 3.43E-02
‘ b:s(z—Eththexw)phmalate - 7.70E-02
s Chrysene - 1.06E-01
o Fluoranthene 1.53E-01
o Indeno(1, 23—cd)pyrene 7.33E-02|
T Naphthalene ' -+ 8.58E-02
T Phenanthrene - 1.86E-02|
S ‘ Pyrene 1.86E-01|
- , Source ENSR1994 S '
o " mole2.wk1 , 14—Jul 94 Rev. 3.1
_/
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for arsenlc was 2. 25 and was attnbutable mainly to ingestlon of worrns and |nc1dental mgestion _
-of soil. This hazard quotient is at the low end of the range of possnble concem as defined by the -
U.S. EPA. The average concentration of arsenic in the soils at the ORS was 10.71 mg/kg. This
concentration is hugher than the'average concentration of arsenic in the eastern United States (7.4 -
mg/kg), but well within the range of arsemc concentrations (0.1-73 mg/kg) reported by Shacklette

and Boemgen (1984). Moles are ‘assumed- to spend their entire lifetime in the ORS an'
assumptlon whlch results in a hazard quotnent for a hlghly exposed organism.

- The hazard quotient for cyanide is 0.243 and was, attributable to ingestion of worms and incidental
- soil ingestion. This hazard quotient is at the extreme low end of the range of possible concern .
as defined by the U.S. EPA. The average concentration of Cyanide observed in the soils at the
- ORS was 13.09. Total cyanids results provide an overestimation of biologically available cyanide, -
presenting a worst-case scenario. In addition, studies of cyanide indicate that it is not
" accumulated or:stored in any mammalian species that has been studied (U.S. EPA, 1989b);
cyanide is commonly metabolized in both animals and plants (Conn 1980; ATSDR, 1991b) and -
does not appear to be mutagemc. teratogemc. or carcmogemc

The hazard quotlent for manganese was 6.00 and was attributable to ingestion of worms and .
incidental mgestlon of soil. This hazard quotient is near the high end of the range of possible
concem as defined by the U.S. EPA. Moles are assumed to spend their entire lifetime in the -
ORS, an assumption which resuits in a hazard quotient for a highly exposed organism. The
. averagae concentration of manganese in the soils at the ORS was 1603 mg/kg. This concentration

" is higher than the average concentration of manganesa in the eastem United States (640 mg/kg),

- but well within the range of manganese concentrahons (<2 to 7, 000 mg/kg) reported by Shacklette -

“and Boemgen (1984)

The hazard quotrent for mercury was 4. 25 and was attributable to ingestion of methylmercury from
worms and incidental ingestion of scil. The majority of this hazard quotlent was attributable to
the conservative assumption that 10 percent of the total soil mercury was methylmercury. Data
presented by EPRI (1987) for sediments indicates that between 0.01 and 1.0 percent of total
mercury may be organic. Methylation of mercury is thought to occur under anoxic conditions.
. Under the relatively oxic conditions of surface soils, methylation would be less likely to occur, -
Therefore. the conservative assumptlon was made that 10% of the mercury is organic and the .
restis morgamc . : : '

The hazard quotlent for zmc was 7.15 and was attnbutable to lngestion of worms and incidental
ingestion of soil. This hazard quot:ent is in the upper range of possible concem as defined by
the U.S. EPA. Moles are assumed to spend their entire lifetime in the ORS, an assumption which
results in a hazard quotient for a highly exposed organism. The average concentration of zinc
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in the sorls at the. ORS was . 167 mg/kg Thls concentration. is hrgher than ‘the average
concentration of zinc in the eastem United States (52 mg/kg), but well within the range of zmc

: concentrattons (5-2900 mg/kg) reported by Shacklette and Boemgen (1984)

jThe specrflc PAHs wrth hazard quotlents between 0.1 and 10 include benzo(a)anthracene.'

- benzo(a)pyrene, chrysene. ﬂuoranthene, and pyrene. These hazard quotients ranged from 0.106
10 0.739, and were mostly attributable to ingestion of worms and incidental ingestion of sail.. In .
- addition, the hazard quotient for total PAHs was 12.6 and was also attributable to ingestion of

worms and incidental mgestron of soil. ‘The individual PAH hazard quotients are at the low end :

~of the range of possible concem as deﬁned by the U.S. EPA, while the total PAH hazard quotient
- is at the low end of compounds of probable concem. The calculatron of this hazard quotient

assumed that all PAH were as potent as benzo(a)pyrene, were acting by the same mechanism,
and were causing the same, response &s benzo(a)pyrene Different PAH have different

,‘ ‘mechanisms of action and may affect different processes at different concentratrons The use

of total PAH as a ‘conservative screening tool to indicate potential for adverse effects is

~ appropriate, but analysis of the data presented in Table 4-3 indicates that none of the rndlvrdual

PAHs except benzo(a)pyrene and pyrene had hazard quotients greater than 0.1. Thus it is

' unhkety that adverse ecotogncal eﬁects will be observed at the ORS due to PAHs.

~ The hazard quotrent for lead is 1 7 mostly due to worm and incidental soil ingestion.  This

hazard quotient is just above the range of possrble concem as defined by the U.S. EPA. The-

~ average concentration of lead in the ORS soils was approx:matety 68 mg/kg. “This concentration ‘
~ - Is higher than the average concentration observed in soils of the Eastem U.S., but wetl within the
: range ot observed lead values (<10 to 300 mg/kg).

: "The hazard quotient for 2,3,7, B-TCDD was 27 9 and was attributable to ingestion ’of worms and

incidental ingestion of soil. The upper 95th confidence limit soil concentration of 2,3,7,8-TCDD

~ atthe ORS was 1 52E-4 mg/kg. Concentratlons of 2,3,7,8-TCDD were not uniformly distributed
., across the srte - Two of the samples were .non-detects. The majority of the upper 95th .

concentratlon was attributable to one sample (NSS-13) at a concentration of 4.20E-4 mg/kg.
Without this sample, the highest detected upper 95th concentration was 5.7E-5, and the hazard

-quotient is reduced to 7.03. This value is within the range of compounds of possible concem, as
~defined by the U.S. EPA. Moles are assumed to spend their entire lifetime in the ORS, an

assumption which results ina hazard quotlent tor a hlghly exposed orgamsm

*F.4'.2' Ecological Rlsk Assessment for the Raccoon =

A detarled ecologxcal nsk assessment was also conducted tor the raccoon.  The raccoon was .
selected as a representative of ommvorous marnmals in the area. Raccoons were estlmated to

\
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have the hrghest potential exposures to compounds found in the drfterent media potenttally B

aﬂected by CPCs from the ORS

The results ot the raccoon risk assessment are shown in Table F-8. The hazard quotrents forall .
the compounds except copper, lead, manganese. mercury, zinc, 2,3,7, 8-TCDD, and total PAH are

below 0.1. These ratios less than 0.1 are classified by U.S. EPA as "no concem" (U.S. EPA,
1988a). This analysis shows no potential for adverse effects to the raccoon from these

: ,compounds at the ORS. Because the raccoon is potentially more hrghly exposed to' these

compounds and is used as an indicator for the other terrestrial miammalian species in the area,

‘the analysis indicates no potentral for adverse effects exlsts in those species from these |
, compounds either. :

The hazard quotients for copper, lead, manganese, mercury, zinc, 2,3,7,8-TCDD, and total PAH
are between 0.1 and 10. These ratios are classified by U.S. EPA as being of “possible concem"
(U.S. EPA, 1988a). The hazard quotient for copper was 3.09 and was attributable primarily to
the ingestion of plants. This hazard quotient is near the middle of the range of possible concem

‘as defined by the U.S. EPA (1988a). The average concentration of copper in the soils at the
ORS was 55.5 mg/kg. This concentration is higher than the average concentration of copper in

the eastemn United States (22 mg/kg), but well within the range of copper concentrations (1.0-700
mg/kg) reported by Shacklette and Boemgen (1984). Raccoons are assumed to spend therr}
entire lifetime in the ORS, an assumption which results in a hazard quotrent for a highly exposed

~ organism. Because the raccoon is potentially mors hrghly exposed and is used as an indicator

for the mammalian species in the area, the analysus indacates no potential for adverse effects
exists in those specres either. ,

‘ The hazard quotrent for lead was 0.309 and was attributable to ingestion of plants' and incidental
ingestion of soil and sediments. This hazard quotient is at the low end of the range of possible

- concem as defined by the U.S. EPA The average concentration of lead in the soils at the ORS

was 68 mg/kg. This concentration'is higher than the average concentratron ofleadin the eastern .

United States (17 mg/kg), but well within the range of lead concentrations (10-300 mg/kg)
reported by Shackletta and Boemgen (1984). Raccoons are assumed to spend: theur entire
lifetime in the ORS, an assumption which results in a hazard quotient for a highly. exposed

~ organism. Because the raccoon is potentially more highly exposed and is used as an indicator .
for the other mammalian species in the area, the’ analysis indicates no potentral for adverse

effects exnsts in thosa specres gither.

The hazard quotient for manganese is 0.120.. This ratio is at the extreme low end of the range

of possrbte concern as defined by the U.S. EPA. The majority of this hazard quotient is due to

/ .
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 TABLE F-8

OHIO RIVER SITE, NEVILLE TOWNSHIP'V' -
ECOLOGICAL RISK ASSESSMENT &+ .

RACCOON RISK ASSESSMENT
. Potential -
R : Hazard
1Compound" L Quotient
- | Arsenic 5.46E-02
Copper ' 3.09E+00
{Cyanide 7.42E-02
Lead 3.09E-01
- |Manganese - ~ 5,18E-01
Mercury (organic at 10%) 2.70E-01
Mercury (inorganic at 90%) , 2.28E-02
- | Nicke! . 241E-02
Zinc - ' 3.31E+00
2,3,7,8-TCDD 2.90E-01
24,5-T o 8.03E-03 |
2,4,5-TP " 7.78E-02| -
44'-DDT - 9.19E-05
alpha-BHC ‘3.33E-03
. |beta-BHC - 5.65E-03
|delta~BHC 1.11E-03
gamma-BHC (Lindane) - 2.45E-04
alpha-—chlordane 6.23E-04 | - -
gamma-chlordane - . 7.38E-03
Heptachlor - 6.02E~-04
Anthracene’ 2 1.82E~-04
Benzo(a)anthracene 243E-03|
Benzo(a)pyrene . 1.16E-02
Benzo(b)fiuoranthene 1.49E-03
Benzo(g,h,))perylene 9.49E-04
Benzo(k)fiuoranthene - 5.92E-04
: bis(z-Ethylhexy!)phthalate 2.88E-03
Chrysene . - 2.02E-03
Dibenzofuran 1.27E-03
Fluoranthene . . 4.51E-03
}Indeno(1 .as—cd)pyrene 1.03E-03
Naphthalene . : 1.30E-02
- |Phenanthrene 6.63E-04
Pyrene - 5,65E-03
Total PAH 1.89E-01
- Source: ENSR 1994 | :
raccoonc.wki - 14=-Jul-94
: ‘RN: 3.1
. F-33
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is 1602 mg/kg This concentration is hlgher than the average observed in Eastem U. S sosls (640
mg/kg), but well within the observed range (<2 to.7,000 mg/kg)

]

The hazard quotient for mercury was 0.29 and was attnbutable to ingeétion of plants and aquatic -

organisms. This hazard quotient was at the low end of the range of possible concemn as defined
by the U.S. EPA. The majority of this hazard quotient was attributable to the conservative

assumption made that 10 percent of the total mercury was methylmercury as discussed above.

Raccoons are assumed to spend their entire lifatime at the ORS, an assumption that results in.
a hazard quotient for a hlghly exposed organism and potentially overestimates the ecological
risks. - ‘

. The hazard quotient for zinc was 3.31 and was attributable primarily to ingestion of plants. This
hazard quotient was in the low end of the ranga of possible concem as defined by the U.S. EPA.
The average concentration of zinc in the soils at the ORS was 167 mg/kg. This concentration
is higher than the average concentration of zinc in the eastem. United States (52 mg/kg). but well
within the range of zinc concentrations (5-2900 mglkg) reported by Shacklette and Boerngen

(1984). Raccoons are assumed to spend their entirs hfetime in the OHS an assumption which -

results in a hazard quotient for a hughly exposed orgarusm

The hazard quotient for 2,3,7,8-TCDD was 0. 29 in the very low range of compounds of possible
concem, as defined by the U.S. EPA. This was largely attributable to mgestnon of worms and
‘incidental ingestion of soil. - The upper 95th confidence limit soil concentration of 2,3,7, 8-TCDD
at the ORS was 1.52E-4 mg/kg. Concentrations of 2,3,7 ,8-TCDD wera not uniformly distributed

across the site. Two of the samples were non-detects. The majonty of the .upper 95th’

concentration was attributable to one sample (NSS-13) at a concentration of 4.20E-4 mg/kg

Without this sample, the highest detected upper 95th concentration was 5.7E-5, and the hazard

quotient is reduced to 0.073. This value is within the range of compounds of no concem. as
defined by the u.s. EPA

The hazard quotient for tdtal PAH was 0.189, largely attributable to’ingestion of worms and
incidental ingestlon of soil. This value is at the extreme low end of the range of possible concem.
Raccoons are assumed to spend their entire lifetime in the ORS an assumption which results in
a hazard quotlent for a hnghly exposed orgamsm

APUDS\PIOIECSUI20003908 APF F-34 L . July, 1994
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ENR
~ F.5 Semnquantitative Rnsk Assessment Spreadsheets

"The followmg spreadsheets summenze the analysns conducted in the eastern mole and racoon
Table F-9 presents the results of the eastern mole semi-quantitative risk analysus while Table
F-10 presents the raccoon analysus L :

R
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