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TABU! C.I-I

CONTAMINANT SCREEN

ON -SITE PACILITY SURPACH SOIL

OUN CHE:MICALS PHASE: I RI RE:PORT

losss-se 'I-Auo-94I

RBI'KIU!HClI SLOP}! WBrOHTol' MAXIMUM

DOSBI I'ACTORl BVIDBMcB1 CONCENTRATION RiNC RiC ERiNC ERIC
couPOUNn (••'h'd.·, ...'t+/1II.,-r ,.IIk.)

2,6 - Dichloropyridine 1.0E-03 NO 0.S6 .5.60E +02 7.06E-04

2 - Chloropyri.dine 1.0E-03 NO 0.62 6.20E+02 7.82E-04

3-Chloropyridine 1.0E-03 NO 0.069 6.90E+Ol 8.70E-0.5

2 -Methylnlphthllene 3.oE-02 NO 0..54 1.80E+Ol 2.27E-0.5

4 - Methylphenol ME -0' NO e 0.0: 4.00E+00 .5.04E-06

Acenlphthylene 3.0E-02 NO 0.087 2.90E+00 3.66E -06

Acenlphthene 6.0E-02 p '.9 6..50E+Ol 8.20E -0.5

Anthnune 3.0E-Ol 0 10 3.33E+Ol 4.20E-0.5

Anenic 3.0E-04 1.7.5E +00 A '.8 1.60E+ 04 8.40E+00 2.02E-02 ... 2.74E-02 ..

Barium 7.0E-02 NO 210 3.00E+03 3.78E -03

Be nzo( a)a nth race ne 3.0E -02 7.3E-Ol 52 " I.13E+03 2.48E+Ol I.43E -03 8.09E-02 ..

Benzo(a)pyrene '.OE-02 7.3E+00 52 27 9.00E+02 1.97E+02 I.I3E-03 6.42E -01 ..

Benzo(b)nuoranthene 3.0E -02 7.3E-Ol 52 'S 1.17E+03 2..56E+Ol 1.47E-03 8.32E -02"

Benzo(g,h ,i)perylene 3.0E-02 0 11 3.67E+02 4.62E-04

Benzo(k)nuonnthene 3.0E-02 7.3E -01 52 22 7.33E+02 1.61E+Ol 9.2.5E-04 S.2'E-02·
Bis(2 -ethylhuyl)phthalate 2.0E-02 1.4E-02 52 ... 2.20E+02 6.16E-02 2.77E-04 2.01E-04

Cadmium .5.0E-04 NO 1'1 1.8 3.60E+03 4..54E-03

Carbuolc NO 2.0E-02 1'2 6.7 1.34E-Ol 4.37E-04

Chloroform 1.0E -02 6.1E-04 1'2 0.001 1.00E-Ol 6.10E-07 1.26E-07 1.99E -09

Chromium S.OE-O' NO A 180 3.60E+04 4..54E-02 ..

Chrylene 3.0E-02 7.3E-02 1'2 ,7 1.23E+03 2.70E+00 1..56E-03 8.80E-03

Cobalt NO NO IS

Copper 3.7E-02 0 S6 1..51E+03 1.91E-03

Dibenzorunn NO 0 2.'
Dibenzo(.,h)anthncene 3.0E-02 7.3E+00 1'2 '.9 9.67E+ 01 2.12E+Ol 1.22E -04 6.90E-02 ..

Dimethylphthalate 1.0E+Ol 0 '.6 4.60E-Ol HOE-07
Di-n -butyl phthalate 1.0E-Ol 0 0.'6 3.60E+00 4..54E-06

Fluonnthene 4.0E-02 0 7. 1.8.5E+03 2.33E-03

Pluorene 4.0E-02 0 '.8 1.20E+02 1..51E-04

Heuchlorobutadiene NO 7.8E-02 C 0.0.59 4.60E-03 1..50E-0.5

Heuch!oroeth.ne 1.0E-03 1.4E-02 C 0.029 2.90E+01 4.06E-04 3.66E-0.5 1.32E-06

Indeno( 1,2,3 -cd)pyrene '.OE-02 7.3E-Ol 1'2 IS .5.00E+02 1.09£+01 6.30E-04 3..57£-02 ..

Lead NO NO 1'2 S'O

Mans·nele 1.4E-Ol NO 1200 8..57E+03 1.08E-02 ..

Mercury 3.0E-04 0 210 7.00E+0.5 8.83E-Ol ..

Naphthllene 3.0E-02 0 0.37 1.23E+Ol 1•.56E-0.5

Nickel 2.0E -02 NO 30 2..50E+03 3.1.5E-03

Phenanthrene 3.0E-02 0 .8 1.60E+03 2.02E-03

Pyrene 3.0E-02 0 62 2.07E+03 2.61E-03
Pyridin(' 1.0E-03 NO 0.11 I.IOE+02 1.39E-04

Silver .5.0E-03 0 0.6 1.20E+02 1..51E-04

VanlClium 7.0E-03 NO " 6.14E+03 7.7.5E-03
Zinc 3.0E -01 0 6.0 2.13E+03 2.69E-03

SliM .n ItI VALUES 7."Il+03 $.07B+02

NOTES:

1 _ see Dose -Re~onseTablel in Appendix 0.2

RiNC = Noncarcinosenic risk value (i.e., Maximum conuntntion I Rderenc~. Dose)

RiC = Carcinosenic risk value (i.e .• Maximum cancentntion lE Slope Factor)

ERiNe ::. Proportion or contribution to total noncarcinosenic riak

ERiC = Percentase of contribution to carcinosenic risk

.. - Contribution of compound to total risk exceeda 0.01 cutoCC level; compound ... i11 be eViluated quantitatively



TABLI! C.1-2 INPSS-SC 31-AU3-.. 1

CON"LUONANT SCll.EEN
ONSrIE NON-FAauIY SURFACE SOn.
OUN aIEWICALS PHASE I R.IllEPOR.T -

RI!I'I!IU!NCE SLOPE WIllGIITOF IfAXDIUI(

DOSB' I'ACIOR.1 £VIDHN~l CONCEN'lllA:nON :RiNC Il.iC I!IliNC EIUC
COKl'OUND -1 (1Ill!IU.)

1,2,4-TrichJarobenzene 1.0E-03 D 0.022 2.20E+OI 2.44E-04
2-Methylnaphthalene 3.0E-02 ND 0.087 2.9OE+00 3.21E-05
2,6-DichJaropyridine 1.0E-03 ND 0.17 1.70E+02 1.88E-03
2-Cblaropyridine 1.0E-03 ND 0.57 5.70E+02 6.31E-03
3-Cblaropyridine 1.OE-03 ND 0.063 6.30E+OI 6.98E-04
Aoenaphthylene 3.0E-02 ND 0.17 5.67E+00 6.28E-05
Acenaphthene 6.0E-02 P 0.27 4.50E+00 4.99E-05
Anthracene 3.0E-0l D 0.48 1.60E+OO 1.77E-05
Arsenic 3.0E-04 1.7SE+00 A 12 4.00E+04 2.IOE+OI 4.43E-OI· 6.04E-OI •

Barium 7.0E-02 ND 110 1.57E+03 1.74E-02 •
Benzo(a)an thracene 3.0E-02 7.3E-0l B2 1.6 5.33E+OI U7E+OO 5.91E-04 3.36E-02 •

Benzo(a)pyrene 3.0E-02 7.3E+OO B2 1.2 4.00E+OI 8.76E+00 4.43E-04 2.52E-01 •

Benzo(b)fluaranthene 3.0E-02 7.3E-0l B2 2 6,67E+OI 1.46E+OO 7.39E-04 4.20E-02 •

Benzo(g.h,i)perylene 3.0E-02 D 0.22 7.33E+00 8.12E-05
Benzo(k)fluaranthene 3.0E-02 7.3E-OI B2 1.3 4.33E+OI 9.49E-OI 4.80E-04 2.73E-02 •
Bis(2-ethylheotyl)phthalate 2.0E-02 1.4E-02 B2 9.5 4.7SE+02 1.33E-OI 5.26E-03 3.83E-03
Cadmium 5.0E-04 ND BI 0.8 1.60E+03 1.77E-02 •
Cllrbazole ND 2.0E-02 B2 0.33 6.60E-03 1.90E-04
CbIaroform 1.0E-02 6.IE-03 B2 0.0005 5.00E-02 3.0SE-06 5.54E-07 8.78E-08
Chromium 5.0E-03 ND A ISO 3.00E+04 3.32E-OI·
Chrysene 3.0E-02 7.3E-02 B2 1.5 5.00E+01 1.I0E-OI 5.54E-04 3.ISE-03
Cobalt ND ND 7.1
Copper 3.7E-02 D 48 I.30E+03 I.44E-02 •

Dibenzofuran ND D 0.15
Dibenzo(a,h)anthracene 3.0E-02 7.3E+OO B2 0.11 3.67E+00 8.03E-OI 4.06E-05 2.3IE-02 •

Di-n-butyl phthalate 1.0E-0l D 0.33 3.30E+00 3.66E-05
Di-n-octylphthalate 2.0E-02 ND 0.43 2.ISE+OI 2.38E-04
Huoranthene 4.0E-02 D 2.8 7.00E+01 7.7SE-04
FJucrene 4.0E-02 D 0.27 6.7SE+00 7.48E-05
HCl<llchJarobenzene 8.0E-04 1.6E+OO B2 0.039 4.88E+OI 6.24E-02 5.40E-04 1.80E-03

lndeno(l,2,3-a:l)pyrene 3.0E-02 7.3E-01 B2 0.4 1.33E+OI 2.92E-OI 1.48E-04 8.40E-03
Manganese 1.4E-01 ND 760 5.43E+03 6.OlE-02 •
Merauy 3.0E-04 D 0.4 1.33E+03 1.48E-02 • -Naphthalene 3.0E-02 D 0.061 2.03E+OO 2.25E-05
Nickel 2.0E-02 ND 62 3.IOE+03 3.43E-02 •

Phenanthrene 3.0E-02 D 1.9 6.33E+OI 7.02E-04
Pyrene 3.0E-02 D 3 1.00E+02 U1E-03
Pyridine 1.0E-03 ND 0.074 7.40E+OI 8.20E-04
Selenium 5.0E-03 D 0.8 1.60E+02 1.77E-03
Silver 5.0E-03 D 0.7 1.40E+02 I.5SE-03
Vanadium 7.0E-03 ND 20 2.86E+03 3.17E-02 •
Zinc 3.0E-0l D 240 8.00E+02 8.86E-03

SUM.u. R.I VALUES

NarES:
l _ !ICC Dose-Response Tables in Appendix D.2

RiNC = Noncarcinogenic risk value (i.e... Maximum. concentration I Reference Dose)
RiC = Carcinogenic risk value (i.e. Maximum ooncentnltion x Slope Factor)
ERiNC = Proportion of oontribution to total noncarcinogenic risk
ERiC =Percentage of oontribution to carcinogenic risk
• - Contribution of compound to total risk exceeds 0.01 cutolflevel; compound will be evaluated quantitatively

9J15E+D4 3..47H+Ol

-



TABLE C.1-3

CONTAMINANT SCREEN

ONSITE SOIL 0-10 fed bS'

OUN CHEMICALS PHASB I RI REPORT

ISUBS-SC

RBPKilENCE S.LOPE WEIOHTOP MAXIMUM

00,E1 PACTOlt l EVIDENcEI CONCENTR,ATION ltil'lC R"c EltiNc Eltlc
C"M""UNO • "hId··' .U/h/d..l- I ••/hl

2.,6 -Dichloropyridine 1.0E-03 NO 3.1 3.10E+03 3.68E-03

2 - Chloropyridine 1.0E-03 NO 12 1.20E+O. 1.•2E-02 ..

3 -Chloropyridine 1.0E-03 NO 2.9 2.90E+03 3.••E-03
1,2,. - Trichlorobenl:ene LOE-03 0 0.024 2.•0E+Ol 2.8'E -0'
1.2 - Dichloroethene (cis Ind tnnl) 9.0E-03 0 0.009 1.00E+00 1.19E-06

1.2 - Dichloroproplne NO 6.8E-02 B2 0.007 •.76E-O. 1.•~E-06

2-Buunone (Methyl Ethyl Ketone) 6.0E-Ol 0 0.036 6.00E -02 7.11E-08
2 -Methylnlphltlilene 3.0E-02 NO 0.'. 1.80E+Ol 2.13E-0'
• - Methylphenol '.OE -03 NO C 0.31 6.20E+Ol 7.3'E-0'
Acenlphthylene 3.0E-02 NO 0.17 '.67E+00 6.72E-06
Acenlphthene 6.0E-02 p 3.9 6.'OE+Ol 7.71E-0'
Acetone 1.0E-Ol 0 0.13 1.30E+00 1.,.E-06

Anthrlct.ne 3.0E-Ol 0 10 3.33E+Ol 3.9:5E-0'
Arsenic 3.0E-O. 1.7~E+00 A 12 •.OOE+O. 2.10E+Ol •.7.E-02 .- 6.,7E-02·
Barium 7.0E-02 NO 2[0 3.00E+03 3.~6E-03

Benzene NO 2.9E-02 A O.OO~ 2.6IE-O. 8.16E-07

Benl:o(I)lnthncene 3.0E-02 7.3E-Ol B2 3' 1.13E+03 2.•8E+Ol 1.3.E-03 7.76E-02·
Benzo(l)pyrene 3.0B -02 7.3E+00 B2 27 9.00E+02 1.~7E+02 1.07E-03 6.16E-Ol·

Benm(b)nuonnthene 3.0E-02 7.3E-Ol B2 33 1.17E+03 2.~6E+Ol 1.38E-03 7.~~E-02 ..

Bcnzo(80h•i)puylene 3.0E-02 0 [[ 3.67E+02 •.3'E-O.
Ben.lo(k)nuorlnthene ME -02 7.3E-Ol B2 22 7.33E+02 1.61E+Ol 8.6~E-O. ~.02E-02 ..

Bis(2 -ethylhuyt)phthilite 2.0E-02 1.•E-02 B2 9.3 •.7~E+02 1.33E-01 ~.63E-O. ..16E-0.

Cldmium '.OE-O. NO Bl 1.8 3.60E+03 •.27E-03
Carbuole NO 2.0E -02 B2 6.7 1.3.E-Ol •.19E-0.

Carbon Disulfide 1.0E-Ol NO 0.003 3.00E-02 3.,6E -08

Chlorobenune 2.0E-02 0 0.038 1.~OE+00 2.2'E-06
Chlorororlll 1.0E-02 6.1E-03 B2 0.'7 ~.70E+OI 3.•8E-03 6.76E-0, 1.09E-0'
Chromium '.OE -03 NO A 180 3.60E+0. •.27E-02 ..

Chrywne 3.0E-02 7.3E-02 B2 ,7 1.23E+03 2.70E+00 1..6E -03 8.••E-03
Cobllt NO NO 13
Coppu 3.7E-02 0 36 1.~IE+03 1.79E-03
Diben.lorunn NO 0 2.3
Dibenzo(I,h)Inthncene 3.0E-02 7.3E+00 B2 2.9 ~.67E+OI 2.12E+Ol 1.1~E-0. 6.62E -02 •

Dimethylphthala te I.OE+OI 0 '.6 •.60E-Ol ~.•~E-07
Di -n -butyt phthalate 1.0E-OI 0 0.36 3.60E+00 •.27E-06
Di-n -octytphthllate 2.0E-02 NO 0.• 3 2.I~E+OI 2.'~E-0~

Ethylbenzene 1.0E-Ol 0 0.0004 •.00E-03 •.7.E-0~
Pluonnlhene •.OE-02 0 H 1.8~E+03 2.19E-03
Pluorene •.OE-02 0 '.8 1.20E+02 1..2E-0.
Heuchlorobenu.ne 8.0E-0. 1.6E+00 B2 0.03~ •.88E+Ol 6.24E-02 ~.78E-0' 1.~~E -D•

HeDchlorobuudiene NO 7.8E-02 C 1.8 1..0E-OI •.3~E-0.
HeXichloroeltlane 1.0E-03 I..E-02 C 0.02~ 2.~OE+OI •.06E-0. 3...E~0~ 1.27E-06

Indeno(l,2.3 -cd)pyrene 3.0E-02 7.3E-Ol B2 13 ~.00E+02 1.0~E+Ol '.93E-0. 3.•2E -02 •

Le'd NO NO H2 330
ManSlneR I..E-Ol NO 1200 8."E +03 1.02E -02 ..

Mercury 3.0E-0. 0 210 7.00E+0~ 8.30E-Ol •

Methylene Chloride 6.0E -02 7.'E-03 B2 0.11 1.83E+00 8.2~E-0. 2.17E-06 2.'8E-06
Nlphthailene 3.0E-02 0 0.37 1.23E +01 1..6E -O~

Nickel 2.0E-02 NO 62 3.10E+03 3.68E-03

Phenanthrene 3.0E -02 0 .8 1.60E+03 L.90E-03

Pyrene 3.0E-02 0 62 2.07E+03 2.•~E-03
Pyridine I.OE-03 NO 8.' 8 .•0E+03 ~.~6E -03
Selenium '.OE-03 0 0.8 1.60E+02 1.~OE-O.

Si....er ~.OE-03 0 0.7 1••0E+02 1.66E-0.

Tetnchloroethene L.OE-02 '.2E-02 B2 0.24 2.•0E+OL 1.2~E-02 2.8'E-0~ 3.90E-0~

Toluene 2.0E-Ol 0 0.007 3.~OE-02 •.I~E-08
Trichlorodhene NO 1.1E-02 H2 O.OO~ ~.~OE-O.5 3.10E-07

Vlnadium 7.0E-03 NO <3 6.1.E +03 7.28E-03

Xyienes(toUI) 2.0E +00 0 0.002 I.OOE -03 I.I~E-O~

Zinc 3.0E -01 0 6.0 2.13E+03 2.~3E-03

SUM ,II Itl ....ALUES 8.43E+O~ 3~20E:+DZ

NOTES:

1 _ ~,e Dosr. -RclfJonse Tables in Appendix 0.2

RiNC "" Noncarclnosenic risk value (i.e .• Maximum concentntion I Rduence Dose)

RiC"" Carcinosenic risk value (i.e .• Mlximum concentntion x Slope Pactor)

ERiNC "" Proportion or contribution to toul noncarcinosenic risk

ERiC == Percentl~e or contribution to carClRosenlC flak

• - Contr)bution or compound to total risk euecds 0.01 cutoff level; compound will be eVlluated qUlntitatively



TABI..E C.1-4

CONTAMINANT SCREEN

ONSJTE OVERBURDEN OROUNDWATER

OUN CHEMICALS PHASE I RlllEPORT

IOWOON~SC I -
118PHR.BNCl! "LO'S wmOIlT OF MAXDlUM

DoseJ PACTOKJ BVJDBNCRJ CONCHNTRATION RiHC KiC ER.ilfC ElllC
COM""'TNO ,,,vb/dIY' '.oJkoIdlY,-1 ...,h'

1,2,4 - Trichlombenunc 1.0E-03 D U 1.4DE+D3 2.33E-03
l,l-Dichloroethcnc 9.0E-03 1.2E+00 C 0.002 2.22E-0l 2.4DE-D3 3.69E-07 1.69E-04
l,2-Dichlomben&nc 9.0E-02 D 2.• 2.67E+01 4.43E-03

l,2-Dichloroethcnc (ci'lnd tn.ns) 9.DE-03 D 0.02S 3.11E+00 3.17E-06

1,3 - Dichlomben&nc ND D 0.063

l,"-Dichlomben&nc ND 2."E-02 82 0.12 2.SSE-03 2.03E-04
2,6- Dichloropyridinc 1.0E-D3 ND .. .....OE +04 7.31E-02 ..

2-Chloropyridine l.OE-03 ND .00 ".ooE+03 6.ME-Ol ..
3-Chloropyridine 1.DE-03 ND [8 1.S0E+0.4 2.99E-02 ..

"-Chloropyridine 1.DE-03 ND 1.3 1.30E+03 2.16E-03

2-Bublnone (Methyl Ethyl Kt;tone) 6.DE-Ol D 0.0.42 7.DOE-02 1.16E-07

2- Methylnl phthllenc 3.DE-02 ND 0.0"6 1.33E+00 2.3'E-06
4,o4-DDT '.DE-O" 3."E-Ol 82 0.0001 2.ooE-01 3."OE-03 3.32E-07 2.39E-06

o4-Chlorolnilinc ".OE-03 ND [.2 3.ooE+02 4.98E-0.4

4- Methylphenol 3.0E-03 ND C 0.12 2."OE+Ol 3.99E-03
4-Methyl-2- Penblnonc 2.0E-02 ND 0.07 3..50E+00 '.81E-06
Acenlphlhcnc 6.0E-02 p 0.0.42 7.ooE-01 1.16E-06
Acetone 1.0E-01 D 0.33 3.30E+OO '.48E-06
Aldrin 3.0E-03 1.7E+Ol 82 0.0001 3.33E+OO 1.70E-03 3.S4E-06 1.20E-0.4
be.bI-BHC ND 1.8E+OO C 0.3 '."OE-Ol 3.80E-02 ..

Anlhncene 3.0E-01 D 0.16 '.33E-Ol 8.86E-D7

Antimony ".OE-0.4 ND 0.009 2.23E+OI 3.7"E-03
Anenic 3.0E-04 1.75E+00 A 0.92 3.07E+03 1.61E+OO '.09E-03 1.l3E-01 ..

BllriulD 7.0E-02 ND ... 1.23E+02 2.04E-0"
Benzene ND 2.9E-02 A 0.062 1.BOE-03 1.27E-04

Benzo(l)anthl'lcene 3.0E-02 7.3E-Ol 82 0."1 1.37E+Ol 2.99E-Ol 2.27E-0' 2.11E-02 ..
Benzo(l)pyrene 3.0E-02 7.3E+OO 82 0.34 1.13E+01 2."SE+OO 1.SSE-03 1.7-'E-Ol ..

Benzo(b)nuol'1lnthene 3.0E-02 7.3E-Ol 82 0."7 1.37E+Ol 3."3E-Ol 2.60E-O' 2.42E-02 ..

Benzo(g.h_)perylene 3.0E-02 D 0.0"3 1..50E+OO 2."9E-06
Benzo(t)nuonnthene 3.0E-02 7.3E-01 82 0.19 6.33E+OO 1.39E-01 1.03E-03 9.77E-03

Ben.wic Acid ".OE+OO D 0.068 1.70E-02 2.S2E-OS

Beryllium 3.0E-03 ".3E+OO 82 0.029 3.S0E+00 1.2'E-Ol 9.63E-06 8.7SE-03

Bil(2 -chloroethyl)ether ND 1.1E+00 82 0.69 7.'9E-OI '.3-4E-02 ..
BiI(Z-ethylh~)phthlllte Z.OE-02 1."E-02 82 0.3" 1.70E+Ol o4.76E-03 2.SZE-03 3.3'E-0.4
BromorOTID Z.OE-02 7.9E-03 82 0.34 2.70E+Ol ".27E-03 .....8E-03 3.00E-0"
Cadmium 3.0E-04 ND 8[ 0.11 2.20E+02 3.63E-0"
Clrbon DiaJlfidc 1.0E-Dl ND 1.9 1.90E +01 3.16E-03

Clrbon Tctn.chloride 7.DE-D" 1.3E-Ol 82 [7 2...3E+0.. 2.21E +00 ".03E-02 .. 1.36E-Ol ..

Chlorobenunc 2.DE-02 D 2.3 1.2'E+02 2.0SE-0"
Chlorororm 1.0E-02 8.IE-02 82 30 '.OOE+03 ".03E+00 8.30E-03 2.8,E-Ol ..

Chromium '.OE-D3 ND A 2.3 4.60E+02 7.ME-0"
ChrysenC' 3.DE-02 7.3E-02 82 o.H 1.10E+Ol 2."lE-02 1.83E-0' 1.7DE-03

Coballt ND ND 0.'"
Coppco,r 3.7E-02 D 3.6 9.73E+01 1.62E-04

Cyanide 2.0E-02 D 0.08" ".20E+DO 6.9SE-06

Dibenzo(l,h )anthracene 3.0E-02 7.3E+00 82 0.019 6.33E-Ol 1.39E-Ol 1.0'E-06 9.77E-03

Dieldrin 3.0E-0' 1.6E+Ol 82 0.007 1.4oE+oZ 1.12E-01 2.33E-0" 7.89E-03
EndolUlfln I 6.0E-03 ND 0.26 ".33E+Ol 7.20E-03

Ethytbenzene 1.0E-Ol D 0.031 '.IDE-Ol 8."7E-07

Fluoranthene ".OE-02 D 0.99 2."8E+Ol ".l1E-03

Fluorene 4.0E-02 D 0.061 1.,:2E+OO 2.33E-06

glmml-BHC (Lindane) 3.0E-0" 1.3E+00 82-C 0.0"2 1."OE+D2 3.46E-02 2.33E-0" 3.8"E-D3

Hepblchlor EpoDde 1.3E-03 9.1E+00 82 0.013 1.1,E+D3 l.l6E-Ol 1.92E-03 9.61E-03

lndeno( l,2.3-cd)pyrene 3.0E-02 7.3E-OI 82 0.069 2.30E+00 '.04E-02 3.82E-06 3.3'E-03

Lt.ld ND ND 82 2.7

Manglnese 1.o4E-01 ND 3. ".OOE+02 6.ME-0"

Mercury 3.DE-04 D 0.63 2.IOE+03 3."9E-03

MC'thylene Chloride 6.DE-02 7.'E-03 82 33 3.S3E+02 2.63E-OI 9.69E-0" 1.83E-02·

Nlphthllene 3.0E-D2 D 0.006 2.DOE-Ol 3.32E-07

Nictel 2.0E-02 ND 1.8 9.00E+Ol 1."9E-0"
Phenlnthrene- 3.0E-02 D 0.3 1.00E+Ol 1.66E-03

Phenol 6.0E-OI D 0.23 ".17E-01 6.92E-07

"Y'<ne 3.0E-02 D 0.66 2.20E+01 3.63E-0'

Pyridine 1.0E-03 ND 98 9.80E+0" 1.63E-OI •

Selenium 3.0E-03 D 0.00" 8.00E-01 l.33E-06

Silver 3.0E-03 D 0.036 l.12E+Ol 1.86E-03

TetnchloroethenC' 1.0E-02 '.2E-oZ 82 2 2.00E+02 1.0"E-Ol 3.32E-0" 7.32E-03

Toluene 2.0E-OI D ... 2.30E+01 3.82E-03

Trichloroethene ND 1.1E-02 82 0.39 4.Z9E-03 3.02E-0"

Vlnldium 7.0E-03 ND 3.• ".86E+02 8.07E-04

Xylene.(tobll) 2.0E+OO D 0.12 6.00E-OZ 9.97E-08

Vinyl Chloride ND 1.9E +DO A 0.39 7.4IE-Ot 3.22E-02·

Zinc 3.0E-Ol D 22 7.33E+OI l.22E-0"

SUM.UII.l VA LUaS 6.02&+0' I...ZE+Ot

NOTES:
I _ Re Dose-Responlle Tlbles 10 Ap~ndixD.2

RiNC = NonCircino~nic riIt value (i.e., Maximum conct.ntn.tionl Reference Dose)

RiC = Clrcino~nic risk value (i.e., Mlximum concentn.tion I: Slope flctor)

ERiNC = Proportion or contribution to tobll nonCl.rcino~nic risk

ERiC = Percenblse or contribution to carcinogenic risk

• - Contribution or compound to tobll risk: uceed" 0.01 cutoff level; compound will be e.... luated qUlntibltively

-

-



TABlEC.l-S lowoos-SC I 3l-Au,-•• 1

CONrAMINANl" SCREEN
OVERBUIU>EN Gll.OUNDWA'IHJl OPF-STIE
OLIN CHEWICALS PHASE I RI IlEI'ORT

REI'HIlENCH SWPE WElGHTOP MAXDlUI(
~ DOSEl PACl'ORl .'EVIDl'!NCIll CONCEN11tAllON :KiNC RiC :E:ltiHC ERIC

COMPOUND 1 ( .../1<.\

1,2,4 -liichlorobenzene l.OE-OJ D 0.006 6.ooE+00 7.01E-05

1,1-Dichloroeth811c l.00-01 NO C 0.002 2.ooE-02 2.34E-07

1,1-Dichloroethene 9.00-OJ l.2E+00 C 0.005 556E-01 6.ooE-0J 6.49E-06 8.83E-OJ

1,2-Dichlorcbenzene 9.0E-02 D 0.21 2.33E+00 2.73E-05

1,2-Dichloroethane ND 9.1E-02 B2 0.17 15SE-02 2.28E-02 •

1,2-Dichloroethene (<is and trans) 9.0E-OJ D 0.OJ9 4.33E+00 5.06E-05

1,2-Dichlorq>ropone ND 6.8E-02 B2 0.002 1.36E-04 2.ooE-04

1,3-Dichlorcbenzene ND D 0.002

1,4-Dichlorcbenzene ND 2.4E-02 B2 0.013 3.12E-04 459E-04.

2.6- Dichlorq:>yridine 1.0E-OJ ND 6 6.ooE+0J 7.0lE-02 •

2-Chlaopyr'dine l.OE-OJ ND 60 6.ooE+04 7.01E-01 •

3-Chlaopyr'dine 1.OO-OJ ND 45 450E+OJ 5.26E-02 •

2-Methylnaphthalene 3.00-02 ND 0.001 3.33E-02 3.89E-07

Acenaphthene 6.00-02 P 0.007 l.l7E-01 1.36E-06

Acetone l.OE-OI D 057 5.70E+00 6.66E-05

Anthracene 3.0E-Ol D 0.002 6.67E-OJ 7.79E-OS

Antimony 4.0E-04 ND 0.003 750E+00 8.76E-05

Arsenic 3.0E-04 1.7SE+00 A 0.15 5.ooE+02 2.63E-01 5.84E-OJ 3.86E-OI·

Barium 7.0E-02 ND 3.1 4.43E+Ol 5.17E-04

Benzene ND 2.9E-02 A 0.21 6.09E-OJ 8.96E-OJ

Benzo(b)fluoranthene 3.00-02 7.3E-01 B2 0.003 1.ooE-OI 2.19E-OJ l.l7E-06 3.22E-OJ

Benzo([r.hJ)peryIene 3.0E-02 D 0.001 3.33E-02 3.89E-07

Benzo(k)fluoranthene 3.0E-02 7.3E-Ol B2 0.001 3.33E-02 7.30E-04 3.89E-07 1.07E-OJ

Beryllium 5.0E-OJ 4.3E+00 B2 0.011 2.2OE+00 4.73E-02 257E-05 6.96E-02 •

Bis(2-chloroethyl)ether ND l.lE+oo B2 0.13 l.43E-OI 2.lOE-01 •

Bis(2-ethylhexyl)phthalate 2.0E-02 1.4E-02 B2 0.026 I.30E+oo 3.64E-04 152E-05 5.36E-04

Cadmium 5.0E-04 ND Bl O.OJ 6.ooE+Ol 7.01E-04

Carbon Disulfide 1.00-01 NO 0.008 8.00E-02 9.34E-07

Cblcrobenzene 2.0E-02 D 0.62 3.lOE+Ol 3.62E-04

Chlaoform 1.00-02 8.lE-02 B2 15 150E+02 l.22E-Ol 1.7SE-OJ 1.79E-Ol •

Chranium 5.00-OJ ND A 052 1.04E+02 1.21E-OJ

Coball ND ND 0.23

Copper 3.7E-02 D 0.67 1.8lE+OI 2.12E-04

Cyanide 2.00-02 D 0.18 9.ooE+00 1.0SE-04

~ Dibenzofuran ND D 0.003
Di-n -octylphthalate 2.00-02 ND 0.0009 450E-02 5.26E-07

Ethylbenzene 1.0E-Ol D 0.008 8.ooE-02 9.34E-07

fiuorantbene 4.0E-02 D 0.004 1.ooE-OI l.l7E-06

Fluorene 4.0E-02 D 0.006 150E-Ol 1.7SE-06

Lead ND ND B2 0.64

Manl'l"'ese 5.0E-OJ ND 37 7.40E+OJ 8.64E-02 •

Mercury 3.00-04 D 0.013 4.33E+Ol 5.06E-04

Methylene Chlaide 6.00-02 75E-OJ B2 2.5 4.17E+Ol 1.87E-02 4.87E-04 2.76E-02 •

Naphthalene 3.0E-02 D 0.001 3.33E-02 3.89E-07
Nickel 2.0E-02 ND 0.61 3.05E+01 356E-04
Phenanthrene 3.0E-02 D 0.011 3.67E-Ol 4.28E-06

Pyrene 3.0E-02 D 0.003 1.ooE-Ol l.l7E-06

Pyridine 1.0E-OJ NO 65 650E+OJ 759E-02 •

Selenium 5.0E-OJ D 0.007 1.40E+oo 1.64E-05
Silver 5.00-OJ D 0.015 3.ooE+00 350E-05

Tetrachloroethene 1.0E-02 5.2E-02 B2 0.34 3.40E+01 l.77E-02 3.97E-04 2.60E-02 •

Toluene 2.0E-Ol D 0.61 3.0SE+00 356E-05

Trichlaoethene ND l.lE-02 B2 0.3 3.30E-OJ 4.86E-OJ
Vanadium 7.00-OJ ND 0.69 9.86E+01 l.lSE-OJ
Vinyl Chloride ND 1.9E+00 A 0.Q18 3.42E-02 5.OJE-02 •

Xylenes (total) 2.0E+00 D 0.063 3.lSE-02 3.68E-07

Zinc 3.0E-Ol D 2 6.67E+00 7.79E-05

I

1-.mvN>DO lI.56B+04 6..8OB-6t

I
N01ES:
l - see Dose- Response Tables in Appendix D.2

RiNC =Noncardnogenicrisk value (i.e.. Maximum concentration I Reference Dose)
RiC = Carcinogenic risk value (i.e.. Maximum concentratiCl'l x Slope Factor)

ERiNC = Propation of contribution to total nonc:arcinogenicrisk
ERiC =Percentage of contribution to carcinogenicri*
• - Contribution of compound to total risk eweeds 0.01 cutoff level; compolDld will be evaluated quantitatively

~
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TABLEC.2-1

ORAL DOSE/RESPONSE ItEORMATlON FOR CARCINOGENIC EFFECTS

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

(

0JaI
Weight of Slope Factar Study

Compound Em..- (rnQJIcgIday)- t Test Species TYPe TumoJType $owee
1,1 ,1 - Tr ich loroettDne D IRIS

1,1 -Dichloroethane C ND IRIS

1,1 -Dichloroethene C 6.0E-01 Rat Oral-gavage A~enalpheochromocytomas IRIS
1,2,4-Trichlorobenzene D IRIS

1,2- Dichlorobenzene D IRIS

1,2-Dichloroethane B2 9.1E-02 Rat Oral-gavage Hemanlliosarcomas IRIS

1,2 - Dichloroethene (total) ND HEAST

1,2-Dichloropropane B2 6.SE-02R Mouse Oral-gavage Liver tumors HEAST

1,3-Dichlorobenzene D IRIS

1,4-Dichlorobenzene B2 2.4E-02 R Mouse Oral-gavage Liver tumors HEAST

2,4,6-Trichlorophenol B2 1.1E-02 Rat Oral-diet Leukemia IRIS

2,4-Dichlorophenol NO IRIS

2,4-Dimethylphenol NO IRIS

2,4-Dinitrotoluene B2 6.SE-01 + Rat Oral-diet Liver, mammary gland IRIS

2,6-Dichloropyridine Not Listed

2- Butanone (Methyl ethyl ketone) 0 IRIS

2-Chloroethvl Vinvl Ether Not Listed
--

2-Chlorophenol NO IRIS

2-Chloropyridine Not Listed

2-Hexanone ND IRIS

2 - Melhylnaphthalene ND IRIS

2-Methylphenol C NO IRIS

3-Chloropvridi1e Not Listed

4,4'-DDE B2 3.4E-01 Mouse Oral-diet Liver tumors IRIS
4,4'-DDT B2 3.4E-01 Mouse Oral-diet Liver tumors IRIS

4-Chloroaniine NO IRIS

4-Chloropvridi1e Not Listed

4-Methylphenol (p-Cresol) C NO IRIS

4-Methvl-2 -pentanone (MIBK) NO HEAST

Acenaphthene P IRIS

Acenaphthylene 0 IRIS

Acetone 0 IRIS

AI~in B2 1.7E+01 Mice Oral-diet Liver carcinomas IRIS

Alumi1um NO HEAST

Anthracene 0 IRIS

Antimony NO IRIS

Arsenic A 1.75E+OO "R Human OW Skin tumors IRIS

Barium NO IRIS

Benzene A 2.9E-02 Human Occupational Leukemia IRIS

Benzoic Acid 0 IRIS

Benzo(a)anthracene B2 NO "" IRIS

Benzo(a)pyrene B2 7.3E+OO Mouse Oral-diet Stomach tumors IRIS

CAR-ORALwk1 1at3 31-Aug-94



TABLE C.2-1

ORAl.. DOSE/RESPONSE ItFORMATION FOR CARCINOGENIC B'FECTS

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER,. N.Y.

0raJ
Weight Of Slope Faetof S~

Compound Evidance t TestSpecM Type TumorTyp. Sowe.
Benzo(b)fluoranthene B2 NO .. IRIS

Benzo(g,h.i)perylene 0 IRIS

Benzo(k)fluoranthene B2 NO .. IRIS

Beryllilnl B2 4.3E+OO Rat OW Total tumors IRIS

Bis12 - chloroethyl)ether B2 1E+OO Mouse Oral-gavage Hepatomas IRIS

Bisrz-ethvlhexvl)phthalate (BEHP) B2 1.4E-02 Mouse Oral-diet Hepatocellular carcinoma IRIS

Bromodichloromethane B2 6.2E-02 Mouse Oral-gavage Kidney tubular cell adenomas and adenocarcinoma IRIS

Bromoform B2 7.9E-03 Rat Oral-gavage Neoplastic lesions in large intestine IRIS

Butyl Benzyl Phthalate C NO IRIS

Cadmium B1 NA IRiS

Carbazole B2 2.0E-02 Mouse Oral-diet Liver tumors HEAST

Carbon oisuride NO IRIS

Carbon Tetrachloride B2 1.3E-01 Several Oral-gavage Liver tumors IRIS

Chlorobenzene 0 IRIS

Chloroform B2 6.1E-03 Rat OW Kidney tumors IRIS

Chloromethane C 1.3E-02 Mouse Inhalation Kidney tumors HEAST

Chromilnllli P IRIS

Chromilnl VI A NA IRIS

Chrysene B2 NA .. IRIS

Cobalt NO IRIS

Copper 0 IRIS

Cyanide 0 IRIS

oibenzofuran 0 IRIS

oibenzo(a,h)anthracene B2 NO .. IRIS

oibromochloromettBne C 8.4E-02 Mouse Oral-gavage Hepatocellular adenoma or carcinoma IRIS

oiel<tin B2 1.6E+01 Mouse Oral-diet Liver tumors IRIS

Dimethyl phthalate 0 IRIS

oi-n-butyl Phthalate 0 IRIS

oi-n-ocM Phthalate NO IRIS

Endosufan NO IRIS

Endosufan Sulfate Not Listed

En<tin 0 IRIS

Ethylbenzene 0 IRIS

p-Fluoraniine Not Listed

Fluoranthene 0 IRIS

Fluorene 0 IRIS

bela-HCH C 1.8E+OO Mouse Oral-diet Liver tumors IRIS

Heptachlor Epoxide B2 9.1E+OO Mouse Oral-diet Hepatocellular carcinomas IRIS

Hexachlorobenzene B2 1.6E+OO Rat Oral-diet Hepatocellular carcinomas IRIS

Hexachlorobuladiene C 7.8E-02 Rat Oral-diet Kidney tumors IRIS
1-----
Hexachloroethane C 1.4E-02 Mouse Oral-gavage HepatocellUlar carcinomas IRIS

Indeno(1,2,3-cd)pvrene B2 NO .. IRIS

CAR-ORAL.wk1
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( (
TABLE C.2-1

ORAL DOSE/RESPONSE I~ORMAT1ONFOR CARCINOGENIC e=FECTS

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

(

Oral
Weightot Slope Factor Study

Compound Evidence -1 TalSDeCies Typ4i T_Typ. $owe.
Isophorone C 9.50E-04 Rat Oral-gavage Preputial gland carcinomas IRIS

Lead B2 NO IRIS

Lindane (gamma-HCHI B2-C 1.3E+OO P Mouse Oral-diet Liver tumors HEAST
Manganese 0 IRIS

Mercurv 0 IRIS

MethoxYchlor 0 IRIS·
Methylene Chloride (Oichloromethane) B2 7.5E-03 Mouse OW Hepatocellular cancer IRIS

Naphthalene 0 IRIS

Nickel NO IRIS
Nilroanline (2-, 3-, 4-) NO HEAST

n-Nitrosodiphenylamine B2 4.9E-03 Rat Oral-diet Urinary bladder IRIS

I p-Chloroanilne NO IRIS
Phenanthrene 0 IRIS

Phenol NO IRIS
'Pyrene 0 IRIS

Pyridine NO IRIS

Selenilm 0 IRIS

Silver 0 IRIS
Tetrachloroethene B2 5.2E-02 W Mouse Oral-gavage Liver tumors ECAO, 1992

Toluene 0 IRIS

Trichloroethene B2 1.1E-02 W Mouse Oral-gavage Liver tumors ECAO, 1992

Vanadium NO HEAST

Vinyl Chloride A 1.9E+OOR Rat Oral-diet Lung, liver HEAST

Xylenes (totall 0 IRIS
Zinc 0 IRIS

NA - Not Applcable + - Based on IRIS for 2,4-; 2,6-0nnrotoluene mlJdure Welgt1 of Evlderee: A - Human carcinogen

NO - Not Oolermlned • - calculated from unn risk of SE-S ug/L B - Probable human carcinogen (B 1 - IImtod evld"""e of career In humans;

W - Wlhdrawn from IRIS •• - Slope Factor for Benzo(a)Pyrene used for dherca",lnogonlc B2 - suffl::lent evld"""e of carclnogenlcly In animals with inadeqJ8te or lack

P - IRIS Input pending PAHs, adJus10d by Relalve Slope Factors of 1.0 [benzo{a)pyrene, of ovlderee In humans)

R - Under review on IRIS dibenz(a,h)arth,acene); 0,1 [benzo(a}anlhracene, benzo(b)flouorarthene, C - Possible human carcinogen

OW - Drinking water Indeno(1,2,3-c,d)pyrene!; 0.01 [benzo(k)fluornhene); 0.001 [chrysene). o - Not classifiable as \0 human carcinogenlcly

mg - millgram E - Evlderee of lack of carclnogenl::ny to humans

kg - kilogram SOURCES:

IRIS - Integrated Risk Informaion System IRIS as of 7/94

HEAST - Heath Effects Assessment Summary Tables HEAST,1994

ECAO - Environmental Crlleria and Assessment OOl::e ECAO, 1992

CAR-ORALwk1 3013 31-Aug-94



TABlE C.2-2

ORAl.. DOSE-RESPONSE INFORMATION FOR NONCARCINOGENIC EFFECTS

OLIN Ct£M1CALS PHASE I RI REPORT

ROCt£STER. N.Y.

CtflONIC SUBCtflONlC
ORAl.. ORAl..

R1D RJ)1 STOOY CON'IlENCE TEST UNCERTAINlY
COMPO(JN> tnaJka-daVl tnaIka-daVl TYPE I.EYEl. CRIT1CAI.. EFFECT ANMAL FACTOR SOURCE

1,1,1-Trichloroethane N:) W N:) IRIS

1,1 -Dichloroethane 1E-01 R 1E+00 Inhalation Na1e observed Rat 1,000 !-EAST

1,1 -Dichloroethene llE-03R llE-03 Oral-OW Medium HeDatic Iesials Rat 1,000 H,A,L IRIS

1,2,4-Trichlorobenzene 1E-02 1E-02 OW Medium Increased adrenal weights Rat 1,000 H,A,S IRIS

1,2-Dichlorobenzene llE-02 N:) Oral-diet LON No adv.se eII9cts observed Rat 1,000 H,A,D IRIS

1,2-Dichloroethane N:) N:) IRIS

1,2-Dichloroethene (mixed isorn.s) llE-03 llE-03 Oral-OW Liv. Iesials Rat 1,000 !-EAST

1,2-Dichloropropane N:) N:) IRIS

1.3-Dichlorobenzene N:) R N:) IRIS

1,4-Dichlorobenzene N:) N:) !-EAST

2,4,6-Trichlorophenol N:) IRIS

2,4-Dichlorophenol 3E-03 3E-03 Oral-OW LON AR.ed irnmune1unction Rat 100 H,A IRIS

2,4-Dirnethylphenol 2E-02 2E-01 Oral-gavage LON Clilical signs and hematological changes Mouse 3,OOOH,A,D IRIS

2,4-Dilitrotoluene 2E-03 2E-03 Oral-diet High Neurotoxicitv Dog 100 H,A IRIS

2,6-Dichloropyridile Not Listed """ Not Listed"""

2-Butanone (Methyl Ethyl Ketone) 6E-01 2E+00 Oral-OW LON Decreased f8laI brth weight Rat 3,000 H,A,S,D IRIS

2-ChloroethylVilyl Eth. Not Listed """ Not Listed"""

2-Chlorophenol SE-03 SE-02 Oral-OW LON Reproductive efl'ects Rat 1,000 H,A,S IRIS

2-Chloropyridile Not Listed """ Not Listed"""

2-Hexanone N:) N:) !-EAST

2- Methylnaphthalene N:) " N:)"

2-Me4twlphenol SE-02 SE-01 Oral-aavaae Medium Decreased bodv weiahts and neurotoxicilv Rat 1,000 H,A,S IRIS

3-Chloropyridile Not Listed """ Not Listed"""

4,4'-DDE N:) "" N:)"" IRIS

4,4'-DDT SE-04 SE-04 Oral-diet Medium Liv. Iesials Rat 100 H,A IRIS

4-Chloroanilile 4E-03 4E-03 Oral-diet LON Na1n8Olllastic lesions of selenic capsule Rat 3,000 H,A,L,D IRIS

4-Chloropyridile Not Listed """ Not Listed"""

4-Methylphenol (p-CresoO SE-03 W SE-03 Oral-aavaae Maternal death; reso iratorv distress; eNS hypoactivity Rabbit 1,000 !-EAST
4-Methyl-2-pentanone (MIBK) SE-02 W SE-01 Oral-gavage Liv. and kidney eII9cts, lethargy Rat 3,000 !-EAST

Acenaphthene 6E-02 6E-01 Oral-aavage LON HeDatoxicitv Mouse 3,000 H,A,S,D IRIS

Acenaphthylene N:) "P N:) IRIS

Acetone 1E-01 1E+00 Oral-gavage LON Increased liv. and kidney weights, nephrotoxicity Rat 1,000 H,A,S IRIS

Aldril 3E-05 3E-05 Oral-diet Medium Liv. Iesials Rat 1,000 H,A,L IRIS

Alumilum N:) N:) !-EAST

Anthracene 3E-01 3E+00 Oral-gavage LON No elIects Mouse 3,000 H,A,S IRIS

Antimony 4E-04 4E-04 Oral-OW Reduced lifespan, alt.ed blood chemistries Rat 1,000 H,A,L IRIS

Arsenic 3E-04 3E-04 Oral-diet Medium K.atosis and hVDerDiamenlation Human 3H IRIS

Barium 7E-02 7E-02 Oral-OW Medium Increased blood pressure Human 3H IRIS

Benzene N:) p N:) IRIS

Benzoic Acid 4E+00 4E+00 Oral-diet Medium No adv.se efl'ects observed Human 1 IRIS

Benzo(a)anthracene N:) " N:)" IRIS

Benzo{a)pyrene N:) " N:)" IRIS

NON-ORt
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TABlEC.2-2

ORAL DOSE-RESPONSE INFORMATION FOR NONCARCINOGENIC B'FI:CTS

OLIN Ct£M1CALS ptw;E I RI REPORT

ROCt£STER, N.Y.

(

CtflONIC SUBCtflONC

ORAL ORAL
Rf) Rf)1 STOOY (X)N=I)fNCE TEST UNCERTAINtY

COMF'OUfoI> tnalka-ckY) tna/ka-day) TYPE LEYEL CRf11CAL a:FECT ANMAI... FACTOR SOURCE
Benzo(b)fuoranthene r-.o * r-.o* IRIS

Benzo(g,h,Qperyiene r-.o * r-.o* IRIS

Benzo(k)fuoranthene r-.o * r-.o* IRIS

Beryllium !iE-03 !iE-03 OW LaN None observed Rat 100 H,A IRIS

Bis{2-chloroethYOether r-.o r-.o IRIS

Bis(2-ethyl'lexvOphthalate (BEt-f') 2E-02 r-.o Oral-diet Medium Increased liver weight Gui1ea Pig 1,000 H,A,S IRIS

Bromodichloromethane 2E-02 2E-02 Oral-gavage Medium Reanl cytomegaly Mouse 1,000 H,A,L,D IRIS

Bromoform 2E-02 2E-Ol Oral-gavage Medium Hepatic lesions Rat 1,000 H,A,S IRIS

Butyl Benzyl Phthalate 2E-Ol 2E+00 Oral-diet LaN Eflects on body weight gai1, testes, liver, kidney Rat 1,000 H,A,S IRIS

Cadmium (food) lE-03 None Oral-diet High Significant protei1uria t-lIman 10 H IRIS

Cadmium (water) !iE-04 None Oral-OW Hiah Sianificant protei1uria t-lIman 10H IRIS

Carbazole r-.o r-.o !-EAST

Carbon Disulfide lE-Ol R lE-Ol Inhalation Medium Fetal toxicitylma/foonation Rabbit 100 H,A IRIS

Carbon Tetrachloride 7E-04 r-.o Oral-gavage Medium Liver lesions Rat 1,000 H,A,S IRIS

Chlorobenzene 2E-02 r-.o Oral Medium HistOPatholoaic changes i1 liver Dog 1,000 H,A,S- IRIS

Chloroform lE-02 lE-02 Oral Medium Fatty cyst formation i1liver Dog 1,000 H,A,S' IRIS

Chloromethane r-.o r-.o ... !-EAST

Chromium III lE+OO lE+OO Oral-diet LaN No elrects observed Rat 100 H,A; ""'=10 IRIS

Chromium VI !iE-03 2E-02 Oral-OW LaN No elrects reported Rat 500 H,A,S IRIS

Chrysene r-.o * r-.o* Data inadequate for risk assessment !-EAST

Cobalt ~I) r-.o IRIS

Copper 3.7E-02 ~ ~ 3.7E-02 Oral Gastroi1testnal iTitalion t-lIman !-EAST

ICvanide 2E-02 2E-02 Oral-diet Medium IWeight loss, thyroid effects Rat 100 H,A; ""'=5 IRIS

Dibenzofuran r-.o r-.o IRIS

Dibenzo(a,h)anthracene r-.o * r-.o* IRIS

Dibromochloromethane 2.0E-02 2.0E-Ol Oral-gavage Medium IHepatic lesions Rat 1,000 H,A,S IRIS

Dieldri1 !iE-OS !iE-OS Oral Medium Liver lesions Rat 100 H,A IRIS

Dinethyl phthalate lE+Ol R lE+Ol Oral-diet Kidney effects Rat 100 HEAST
Di-n-butyl phthalate lE-Ol lE+OO Oral-diet LaN Increased mortality Rat 1,000 H,A,S IRIS

Di-n-octyl phthalate 2E-02 R 2E-02 Oral-diet Elew.ted SOOT, SGPT, liver & kidney v.€IGHT Rat 1,000 HEAST
Endosulfan liE-03 W liE-03 Oral-diet Medium Decreased weight gai1 (dog & rat); kidney and blood effects (rat) Dog; rat 100 !-EAST

Endosulfan Sulfate Not Listed ~

NotListed~

Endri1 3E-04 3E-04 Diet Convulsions & liver lesions Dog 100 H,A IRIS

Ethybenzene lE-Ol r-.o Oral-diet LaN Liver and kidney toxicity Rat 1,000 H,A,S IRIS

p-FkJoranili1e Not Listed

FkJoranthene 4E-02 4E-Ol Oral-gavage Medium Increased liver weights, hematoloaic changes Mouse 3,OOOH,A,S IRIS

FkJorene 4E-02 4E-Ol Oral-gavage LaN Hematologic changes, decreased RBC Mouse 3,000 H,A,S IRIS

beta-HCH r-.o r-.o IRIS

Heptachlor Epoxide 1.3E-OS 1.3E-OS Oral-diet LaN Increased liver-to-bodyweight ratio Dog 1,000 H,A,N IRIS

Hexachlorobenzene BE-04 r-.o Oral-diet Medium Liver effects Rat 100 H,A IRIS

Hexachlorobutadiene r-.o W r-.o IRIS

Hexachloroethane lE-03 lE-02 Oral-diet Medium Atrophy and degeneration of the renal tubules Rat 1,000 H,A,S IRIS
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TABlE C.2-2

ORAL DOSE-RESPONSE IN'ORMATlON FOR NONCARCINOGENIC EFFECTS

OLIN CI-£M1CALS PHASE I RI REPORT

ROCI-£STER, N.Y.

CtfiONIC SUBCHRONC
ORAL ORAL
R1D Rl)1 S1lJDY CON'IDENCE TEST UNCERTAINTY

COWOUNl tnalka-daYl tnaJIca-daYl TYPE LEVEl. CRITICAL EFFECT ANIMAl.. FACTOR SOURCE

Indeno(1,2,3-cd)pyrene M) " M)" IRIS

Isophorone 2E-01 2E+00 Oral-diet Low Kidney lesions Dog 1,000 HAS IRIS

Lead M) M) IRIS

LilClane (gamma- HCHl 3E-04 3E-03 Oral-diet Liv. and kidney toxicitY Rat 1,000 H,A,S IRIS

Manganese (load) 1.4E-01 1.4E-01 Oral-diet Medium CNS IIIr8cts t-klman 1 IRIS

Manaanese /Water) SE-03 SE-03 Oral-diet Medium CNS IIIr8cts t-klman 1 IRIS

M.cury 3E-04R 3E-04 Parent.aI Kidney IIIr8cts Rat 1,000 HEAST

Melhoxvchlor SE-03 SE-03 Oral-gavaae Excessive loss of filt. s Rabbit 1,000 H,A,D IRIS

Melhylene Chloride {Oichloromethane) 1£-02 1£-02 OW Medium Liv. toxicitY Rat 100 H,A IRIS

Naphthalene M) "W M)" IRIS

Nickel 2E-02 2E-02 Oral-diet Medium Decreased bodv and oraan weiahts Rat 300 HAD IRIS

Nilroaniline(2-, 3-, 4-) M) M) HEAST

n- Nilrosodiphenylarnine M) M) IRIS

Phenanthrene M) " M)" IRIS

Phenol 1£-01 1£-01 Oral-aavaae Low Decreased felaI bodv weiaht Rat 100 H,A IRIS

Pyrene 3E-02 3E-01 Oral-gavage Low Kidney 1IIr8cts, renal tubular pathology Mouse 3,000 H,A,S IRIS

Pyridine 1E-03 1E-02 Oral-aavaae Medium Increased liv. weiaht Rat 1,000 H,A,S IRIS

Selenium SE-03 SE-03 Epid~iologic Medium Clinical selenosis t-klman 3H IRIS

Silv. SE-03 SE-03 Th.apeutic Medium Aravria t-klman 2L IRIS

Telrachloroelhene 1E-02 1E-01 Oral-gavaae Medium Heoatotoxicitv Mouse 1,000 H,A,S IRIS

Toluene 2E-01 2E+00 Oral-gavage Medium Weight change in liv. and kidneys Rat 1,000 H,A,S IRIS

Trichloroelhene M) R M) IRIS

Vanadium 7E-03 P 7E-03 Oral-OW Noneobs~ed Rat 100 HEAST

Vinyl Chloride M) M) HEAST

Xvlenes ftotal) 2E+00 M) Oral-gavage Medium Hyp.activitv, decreased bodv weight Rat 1ooH,A IRIS

Zinc 3E-01 3E-01 Oral-diet Medium Decreased ~rocvte sUD.oxide dinutase t-klman 3L IRIS

r.D - No data available 1- Sou"", for all subetllooc RIDs Is !-EAST, 1994 Uncertai'lty faclors:H - IIIrtatbn i'l hurT1ll'l 9Bns~1v1ty

W- RID w~hdlBwn from IRIS "RID for pyrane Is u""d as sur.,gate A - anmal to hurT1ll'l extrapolatbn

P - RID pendi'lg i'l IRIS for PAHs witlnut assigned RID S- extrapolatbn from subch.,.,c to chronc NOAEL

R- an RID undar ",.Iaw by IRIS "*AID for ooT Is used as surrogate L- extrapolatbn from LOAEL 10 NOAEL

mg- mlJllgram ""*AID for pyridi'1e used as sunogate N - NOEL not attai'1ed

kg - kilogram - RID for Endosulfan used as sur<>gate 0- Lackol supporti'lg data

OW - Dri'lki'lg Water - - Cabulated from dmki'lg "",tar slandard 011.3 mQll Add~bnal uncertai'lty factors or modlfyi'lg faclors (MF) of

L- L~r SOJRCES: 1 10 10 may be addlad to account for other unoartai'ltles

IRIS - Inmg ramd Risk Inforrretbn Sysmm IRIS as 017fQ4 such as i'lada""",1es i'l the database or till sewrtty of till effect

!-EAST - H9a~ Effects Assessment Summary Tables !-EAST, 1994

NON-ORAl
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TABLE C.2-3

INHM.All0N DOSE/RESPONSE IN"ORM'TlON FOR CARCINC>G1:NIC EFFEClS

OlIN CtEMiCAlS PHASE I RI REPORT
ROCtESlER. N.Y.

(

Wullatian Unl
Weid!laf Slope Factor· Risk SUdy

~nd Evidlrlce 1 fuaIm3)' 1 Test SDecies Type TumotT_ Source
1,2-Oichloroethane B2 9.1E-02 2.1£-05 Ral Gavage Hemangiosarcomas IRIS

1,2-0ichlorobenzene 0 IRIS

1,4-0ichlorobenzene C f'.[) t-EAST

2,6-0ichloropyridile Not Lisled

2-01loropyridile NolLisled

2- Methynaphthalene f'.[) IRIS

3-01lorpyridile Not Lisled

Acenaphthene f'.[) IRIS

Acenaphthylene 0 IRIS

Anthracene 0 IRIS

Arsenic A 5.1£+01 + 4.:£-03 I1Jman Occupational Resp iralory tract IRIS

Barium f'.[) IRIS

Benzene A 2.9E-02 8.:£-06 I1Jman Occupational Leukemia IRIS

Benzo(alanthracene B2 f'.[) lAlS

Benzo(a)pyrene B2 W fEAST

Benzo(b)fuoranthene B2 f'.[) IRIS

Benzo(g,h,ijpery\ene 0 IRIS

Benzo(klfuoranthene B2 f'.[) IRIS

Bromoform B2 3.9E-03 1.1E-06 Ral Oral-gavage Neoplastic lesion il large illestile IRIS

Cadmium B1 6.1E+OO 1.1£-03 I1Jman Occupational Respiratory tract IRIS

Carbon Tetrachloride B2 5.:£-02 1.5E-05 Several Gavage Liver bJmors IRIS

Chlorobenzene 0 IRIS

Chloroform B2 8.1E-02 2.:£-05 Mouse Gavage Liver bJmors IRIS

Chromium III f'.[) IRIS

Chromium VI A 4.1E+01 1.2E-02 I-Uman Occupational Lung bJmors IRIS

Chrysene B2 f'.[) IRIS

Copper 0 IRIS

Oibenzo(a,h)anthracene B2 f'.[) IRIS

FkJoranthene 0 IRIS

FkJorene 0 IRIS

Indeno(1,2,3-cd)pyrene B2 f'.[) IRIS

Manganese 0 IRIS

MeraJry 0 IRIS

Mellylene chloride (Dichloromethane) B2 1.65E-03 c 4.7E-07 Mouse Inhalation Adenomas & carcilomas IRIS

Naphthalene 0 IRIS

Nickel f'.[) IRIS

Phenanthrene 0 IRIS

Pyrene 0 IRIS

Pyridine f'.[) IRIS

lIetrachloroethene f'.[) f'.[) P IRIS
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TABLE C.2-3

INHotUAllON DOSE/fESPONSE IN'ORMIHlON FOR CARCINOGENIC EFFEClS

OlIN ctEMlCALS PHASE I RI REPORT

ROCtESlER. N.Y.

Inha.ticn Unt
We9tof Slape Fedor* Risk suty

Corq)aund Evid8'lce -1 fIllIfmO)-1 T8IIt Species TY&* Tum«T_ Source
TokJene 0 IRIS

Trichlol'oethene B2 6.lE-03 1.7E-06W EGAO

Vanadum ~ IRIS
Vilyl Chlol'ide A 3.lE-01 8.4E-05 R Rat Inhalatia1 Liver bJmors !-EAST

NO - Not Determned * - Source of slope factor Is HEAST, 1994 unless otherwise noted. Weight of Evldonce: A - Hum.... carchogen

W - Withdrawn from IRIS + - Assumed a 30% absorptbn of nhaled arsenic B - Probable humen carcnogen {B1 - Imned evldonce n humens;

P - IRIS nput pendng c - Calculated from unn risk [sbpe = (unn risk x 70 kg)/(20 m'/dlri x 0.001 mg,\.Jg)] B2 - suftlclent evldonceof carcnogenlclty n ""mals wnh nadeq.Jato or lack

R - lk1der review on IRIS of evtdonce n hum....s)

mg - mlillgr.." C - Possille hum.... carcnogen

kg - klbgr.." o - Not classlflable as to hum"" carchogenlclty

I'g - mlcrogr.." E - Evldonce of lack of carcnogenlclty to hum""s

m3 - cubic mlller

IRIS - IntegrBled Risk InformBlbn System Sources:

HEAST - H98lth Effects Assessment Summary Tables IRIS as of 7/94

EGAD - EnvtlOnmentaJ Crneria ""d Assessment Office HEAST,1994

EGAD,1992.

CAR-INH.\'A<l
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TABlE C.2-4

INtw..ATlON DOSE/FESPONSE IN'ORWtTlON FOR NONCARCINCXENIC EFR:ClS

OlIN Ct£M1CALS PHASE I RI REPORT

ROCt£SlER. N.Y.

(

CI-FIONC SleCHRONlc2

INHAl.ATION INHAl.ATlON

RIC RIC 8Tl.CY CONFIlEHa= lEST UNCERTAINTY
lX*POUNO (mWm~ (rngfIog-d-rl 1 (mg/'m~ (mg/lqJ-d-rl 1 1YPE lEVEl CRITICAl EFFECf ANNAL. FACTOR SOURCE
1,2-Dichloroethane I'oD I'oD IRIS
1,2-Dichlorobenzene 2E-Ol 5.7E-02 2E+00 5.7E-Ol Inhalatial Decreased weiglt gail Rat 1,000 t-EAsl"l
l,4-Dichlorobenzene 8E-Ol 2.:£-01 2.5E+00 7.1E-Ol Inhalatial Liver and kidney effects Rat 100 IRIS
2,6-Dichloropyridr,e Not Listed

2-01loropyridile Not Listed

2- MethynaphthaJene Not listed

3-01Ioropyridr,e Not listed

Acenaphthene I'oD I'oD IRIS
Acenaphthylene I'oD I'oD IRIS

Anthracene I'oD I'oD IRIS

Arsenic I'oD I'oD IRIS
BariJm 5E-04 1.4E-04 5E-03 1.4E-03 Inhalatial Fetotoxicity Rat 1,000 t-EAsl"l

Benzene I'oD P I'oD IRIS

Benzo(a)anthracene I'oD I'oD IRIS

Benzo(a)pyrene I'oD I'oD IRIS

Benzo(b)fuoranthene I'oD I'oD IRIS

Benzo(g,h,Qperylene I'oD I'oD IRIS

Benzo(k)fIJoranthene I'oD I'oD IRIS

Brornofam I'oD I'oD IRIS

CadmiJm (food) I'oD P I'oD IRIS
Carbon Telrachloride I'oD I'oD IRIS

Chlorobenzene 2E-02 P 5.7E-03 I'oD Inhalatial Liver and kidney effects Rat 10,000 t-EAsl"l

Chloroform I'oD P I'oD IRIS

ChromiJm VI I'oD P I'oD IRIS

Chrysene I'oD I'oD IRIS

Copper I'oD I'oD IRIS

Dbenzo(a,h)anthracene I'oD I'oD IRIS

Fuoranthene I'oD I'oD IRIS

Fuorene I'oD I'oD IRIS
Indeno(l,2,3-cd)pyrene I'oD I'oD IRIS

Manganese 5E-05 1.4E-05 5E-05 1.4E-05 Occupational MediJm Neurobehavioral functial imparment t-lIman 1,000 H,L'o IRIS

Merc:uryS 3E-04 P 8.lE-05 3E-04 8.lE-05 Inhalatial Neurotoxicity t-lIman 30 t-EASr

Metlylene Chloride pichlorometlane) 3E+00 8.lE-Ol 3E+OO 8.lE-Ol Inhalatial Liver toxicity Rat 100 t-EASr

Naphthalene I'oD I'oD IRIS

Nickel I'oD P I'oD IRIS

Phenanthrene I'oD I'oD IRIS

pyrene I'oD I'oD IRIS

Pyridr,e I'oD I'oD IRIS

Telrachloroethene I'oD I'oD IRIS

Touene 4E-Ol 1.1E-Ol I'oD Inhalatial MediJm Neurological effects t-lIman 300 H,L'o IRIS

Trichloroethene I'oD P I'oD IRIS
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TABLE C.2-4

INHlU.ATION DOSEIlESPONSE I!\FORMATION FOR NONCARCINOGENIC EFFECTS

OLIN CH:MICAl.S PHASE I RI REPORT

ROCtESlER. N.Y.

CHIONe SLeQfloNe2
INHAlKI10N IMtW.ATION

RIC Ate SlUJY CONFDENCE TEST UNCERTAINTY

COWPOUN> (mghn~ (rng/Iog_dsy) 1 (mvIm~ (mW\IIl-day) 1 T'tPE t£VEt. Oll11Cl\l EfFECT ANNAl.. FACrOR SOURCE

Vanadium I ~ I I ~ I I I I I I It-EAsr3
Vrwl Chloride I Not Listed I I I I I I I I I
ND - No data 8Vallable 1_ Calculated by dividing RIC n mg{m3 by 70 kg ..,d Uncerlai1ty factors: H - varl8l1an n hum.., s..,sKIvIty

W - R1D withdrawn from IRIS mU~~lyng by 20 m3/dey. A - ..,mal 10 hum.., exlrapolatlan

P - R1D pendng n IRIS 2 - Source for aU subchronlc RfCs Is HEAST. 1993 S - exlrapolallan from subchronlc to chronic NOAEL

mg - mllllgrllm 3 - HEAST Table 2: Mamate Methods; L - exlrapolallan from LOAEL 10 NOAa

m3 - cubic metllf RIC values _e dll<ived from methodology nol cu"..,1 with N - NOEL nol ,,"ai1ed

IRIS - Integrated Risk Informatlan System nlllfm methodology used by R1D,flfCWork Group D - Lackof supportng data

HEAST - Health Effacts Assessm..,t 4 - HEAST Table 1: Subchronlc..,d O1ronlc Toxicity AddKlanai uncerlenty f~torsor modlfyng factors (MF) of

Summary Tables 5 - value Is specifically for elem..,tal mll<CUry 1 to 10 may be added t:l account for Othllf uncerlentles

SOlJ'lCES: such as n8dequecles n the database or the Sevllflty of the ""act.

IRIS as of 7/94

HEAST.1OO4

NON-lfII-i.wk1
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TABLE C.2-5
DERMAL DOSE-RESPONSE INFORMATION FOR CARCINOGENIC AND NONCARCINOGENIC EFFECTS

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

ORAL SUBCHRONIC SUBCHRONIC ORAL DERMAL

IABSORPTION ORAL RfD' DERMAL RfD2 CSF' CSF3

COMPOUND EFFICIENCY (mg/kg-(fay) (mg/kg -day) (mg/kg - day) -1 (mg/kg-day}-1 I
1,2A-trichlorobenzene 1 1.0E-02 1.0E-02 NO NO
1,2-dichlorobenzene 1 9.0E-02 9.0E-02 NO NO
1,2-dichloroethane 0.95 NO NO 9.1E-02 9.6E-02
1A-dichlorobenzene 1 NO NO 2.4E-02 2.4E-02
2,6-dichloropyridine 1 1.0E-02 1.0E-02 NO NO
2-chloropvridine 1 1.0E-02 1.0E-02 NO NO
2- methylnaphthalene 0.91 3.0E-01 2.7E-01 NO NO
3 - chloropyridine 1 1.0E-02 1.0E-02 NO NO
4-chloropyridine 1 1.0E-02 1.0E-02 NO NO
acenaphthene 0.91 6.0E-01 5.5E-01 NO NO
anthracene 0.91 3.0E+00 2.7E+OO NO NO
antimony 0.1 4.0E-04 4.0E-05 NO NO
arsenic 0.98 3.0E-04 2.9E-04 1.75E+00 1.79E+OO
barium 0.07 7.0E-02 4.9E-03 NO NO
benzene 1 NO NO 2.9E-02 2.9E-02
benzo a anthracene 0.91 3.0E-01 2.7E-01 7.3E-01 8.0E-01
benzo a)pyrene 0.91 3.0E-01 2.7E-01 7.3E+OO 8.0E+OO
benzo b fluroanthene 0.91 3.0E-01 2.7E-01 7.3E-01 8.0E-01
benzo :Q,h,i)perylene 0.91 3.0E-01 2.7E-01 NO NO
benzo k fluroanthene 0.91 3.0E-01 2.7E-01 7.3E-02 8.0E-02
beryllium 0.01 5.0E-03 5.0E-05 4.3E+00 4.3E+02 I
beta- hexachlorocyclohexane 1 NO NO 1.8E+00 1.8E+00
bis(2-chloroethyl)ether 0.98 NO NO 1.0E+00 1.0E+OO
bis(2-ethylhexvl)phthalate 1 2.0E-02 2.0E-02 1.4E-02 1.4E-02
bromoform 1 2.0E-01 2.0E-01 7.9E-03 7.9E-03
cadmium - -soil (chronic exposure) 0.05 1.0E-03 5.0E-05 NO N°I
cadmium- -water 0.05 NO NO NO NO
carbon tetrachloride 0.8 7.0E-04 5.6E-04 1.3E-01 1.6E-01
chlorobenzene 1 2.0E-02 2.0E-02 NO NO
chloroform 1 1.0E-02 1.0E-02 6.1E-03 6.1E-03
chromium (hexavalent) 0.11 2.0E-02 2.2E-03 NO NO
chrysene 0.91 3.0E-01 2.7E-01 7.3E-03 8.0E-03
copper 0.5 3.7E-02 1.8E-02 NO NO
dibenz(a,h)anthracene 0.91 3.0E-01 2.7E-01 7.3E+00 8.0E~
fluoranthene 0.91 4.0E-01 3.6E-01 NO NO
fluorene 0.91 4.0E-01 3.6E-01 NO NO
Qamma- hexachlorocydohexane 1 3.0E-03 3.0E-03 1.3E+00 1.3E+00
heptachlor epoxide 0.66 1.3E-05 8.6E-OS 9.1E+00 1.4E+01
indeno(1,2,3-c,d)pyrene 0.91 3.0E-01 2.7E-01 7.3E-01 8.0E-01 i
manQanese (water) 0.04 5.0E-03 2.0E-04 NO NO
mercury 0.15 3.0E-04 4.5E-05 NO NO
methylene chloride 1 6.0E-02 6.0E-02 7.5E-03 7.5E-03
naphthalene 0.91 3.0E-01 2.7E-01 NO NO
nickel 0.05 2.0E-02 I 1.0E-03 NO NO

Iphenanthrene 0.91 3.0E-01 2.7E-01 NO NO
pyrene 0.91 3.0E-01 2.7E-01 NO NO
pyridine 1 1.0E-02 1.0E-02 NO NO
tetrachloroethene 0.7 1.0E-01 7.0E-02 5.2E-02 7.4E-02
toluene 1 2.0E+OO 2.0E+00 NO NO
trichloroethene 1 NO NO 1.1E-02 1.1E-02 :
vinyl chloride 1 NO NO 1.9E+OO 1.9E+00
zinc 0.34 3.0E-01 1.0E-01 I NO NO

NOTES:

1 _ see preceding Dose-Response Tables

20ermal RID = Oral RID"Oral AbsorpUon Efficiency

30ermal CSF = Oral CSF10rai Absorption Efficiency

OROERMwk1

RfD - reference dose

CSF - cancer slope 1actor

mg - mil6gram

kg - kilogram

ND - no value available

31-Aug-94
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TABLE C.3-1

HUMAN HEALTH EXPOSURE PARAMETERS AND EQUATIONS

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.
CONSTRUCTION WORKER: SOIL EXPOSURE

PARAMETERS

PARAMETER SYMBOL VALUE UNITS SOURCE
CHEMICAL CONCENTRATiON IN SOIL CS Mean or Maximum mg/kg Site specific
CONCENTRATION AIR PARTICULATES CAp Calculated mg/m3

CONCENTRATION AIR VOLATILES CAv Calculated mg/m3 USEPA, 1991 b
VOLATILIZATION FACTOR' VF Calculated m3/kg USEPA, 1991 b
24 HOUR AVERAGE PM10 STANDARD PM10 5000 ug/m3 OSHA,1993
CONVERSION FACTOR 1 CF1 1E-09 kg/ug
INGESTION RATE IR 480 mg/day USEPA, 1991 a
FRACTION INGESTED FI 100% Assumption
INHALATION RATE IhR 2.5 m3/hour USEPA,1991a
SOIL ADHERENCE FACTOR SAF 1 mg/cm2 USEPA,1992
SURFACE AREA EXPOSED SA 5,800 cm2/day USEPA,1992
DERMAL ABSORPTION EFFICIENCV2 AE Chemical-specific unitless USEPA,1992
CONVERSION FACTOR 2 CF2 0.000001 kg/mg
BODY WEIGHT BW 70 kg USEPA, 1989a
EXPOSURE TIME ET 8 hours/day Assumption
EXPOSURE FREQUENCY - SIX MONTH EF 180 days/year Assumption
EXPOSURE FREQUENCY - ONE MONTH EF 30 days/year Assumption
EXPOSURE DURATION ED 1 years Assumption
AVERAGING TIME

CANCER AT 70 years USEPA, 1989a
NONCANCER3

- SiX MONTH AT 0.49 years USEPA, 1989a
NONCANCER3

- ONE MONTH AT 0.08 years USEPA, 1989a

Notes:

, Vola~ization factor used only lor volatile compounds 01 potential concem

2 Dermal absorption efficiencies lor dermel contact wlth soil are avalable lor only three analytes

(cadmium; 1,2,4-lrichlorooenzene; and 2,3,7,8-tetrachlorodbenzo-p-dia<in). The dermal

route of exposure was evaluated If any of these analytes were present

3 For noncarcinogenic effects: AT = EF/365 days pe' yea,

mg = milig,ams

kg = kilogram

cm2 ;; square centimeters

/iQ = miaograms

m3 = Clbic meter

EQUATIONS

HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

CANCER RISK = INTAKE (mg/kg-day) X CANCER SLOPE FACTOR (mg/kg-day)-l

EXPARAt.I

INTAKE-INGESTION =

INTAKE-DERMAL =

INTAKE-INHALATION =

where:

CS X IR X FI X CF X EF X ED
BW X AT X 365 days/yr

CS X SA X SAF X AE X CF X EF X ED
BW X AT X 365 days/yr

(CAp + CAvl X IhR X ET X EF X ED
BW X AT X 365 days/yr

CAp = CSx PM10 xCF
CAv = CSx 1NF

-l
I

I

I

I
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TABLE C.3-1. continued

HUMAN HEALTH EXPOSURE PARAMETERS AND EQUATIONS

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.
COMMERCIAl/INDUSTRIAL WORKER: SOIL EXPOSURE

PARAMETERS

PARAMETER SYMBOL VALUE UNrrS SOURCE
CHEMICAL CONCENTRATION IN SOIL CS Mean or Maximum mg/kg Site specific
CONCENTRATION AIR PARTICULATES CAp Calculated mg/m 3

CONCENTRATION AIR VOLATILES CAv Calculated mg/m 3 USEPA, 1991 b
VOLATILIZATION FACTOR' VF Calculated m3/kg USEPA, 1991 b
PARTICULATE EMISSION FACTOR PEF 4.63E+09 m3/kg USEPA, 1991 b
CONVERSION FACTOR 1 CF1 1E-09 kg/ug
INGESTION RATE IR 50 mg/day USEPA,1991a
FRACTION INGESTED FI 100% Assumption
INHALATION RATE IhR 2.5 m3/hour USEPA,1991a
SOIL ADHERENCE FACTOR SAF 1 mg/cm2 USEPA,1992
SURFACE AREA EXPOSED SA 2,200 cm2/day USEPA,1992
DERMAL ABSORPTION EFFICIENCY" AE Chemical-specific unitless USEPA,1992
CONVERSION FACTOR 2 CF2 0.000001 kg/mg
BODY WEIGHT BW 70 kg USEPA,1989a
EXPOSURE TIME ET 8 hours/day Assumption
EXPOSURE FREQUENCY EF 250 days/year Assumption

EXPOSURE DURATION ED 25 years Assumption
AVERAGING TIME

CANCER AT 70 years USEPA, 1989a
NONCANCER AT 25 years USEPA, 1989a

-

-.
Notes:

1 Volatilzation tacta used only tor volatile compounds ot potential concem

2 Dermal absorption efficiencies tor dermal contact with soil are avaiable tor only three analytes

(cadmium; 1,2,4-trChloroben2ene; and 2,3,7,8-tetrachlorodbenzo-p-diCJl(in). The dermal

route of exposure was evaluated if any of these analytes were present.

EQUATIONS

CANCER RISK = INTAKE (mg/kg-day) X CANCER SLOPE FACTOR (mg/kg-day)-l

HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

mg = millgrams

kg = kilogram

cm2 = square amtimeters

/lg = micrograms

m3 = Clbic meter

EXPARAM

INTAKE-INGESTION =

INTAKE-DERMAL =

INTAKE-INHALATION =

where:

CS X IR X FI X CF X EF X ED
BW X AT X 365 days/yr

CSxSAxSAFxAExCFxEFxED
BW X AT X 365 days/yr

(CAp + CAv) X IhRx ET X EF X ED
BW X AT X 365 days/yr

CAp = CSxPM10xCF
CAv = CSx 1NF

31-Aug-Q4
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TABLE C.3 -1, continued

HUMAN HEALTH EXPOSURE PARAMETERS AND EQUATIONS

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.
CONSTRUCTION WORKER: GROUNDWATER EXPOSURE

PARAMETERS

PARAMETER SYMBOL VALUE UNITS SOURCE
CHEMICAL CONCENTRATION IN GROUNDWATER CW Mean or Maximum mg/L Site specific
CONCENTRATION AIR VOLATILES CAy Modeled mg/m3

CONVERSION FACTOR CF 1E-03 Ljcm3

INGESTION RATE IR 0.2 Ljday Assumption
FRACTION INGESTED FI 100% Assumption
INHALATION RATE IhR 2.5 m3/hour USEPA,1991a
SURFACE AREA EXPOSED SA 5,800 cm2/day USEPA,1992
PERMEABILITY COEFFICIENT Kp Chemical- specific em/hour USEPA,1992
BODY WEIGHT BW 70 kg USEPA,1989a
EXPOSURE TIME ET 8 hours/day Assumption
EXPOSURE FREQUENCY - SIX MONTH EF. 180 days/year Assumption
EXPOSURE FREQUENCY - ONE MONTH EF 30 days/year Assumption
EXPOSURE DURATION ED 1 years Assumption
AVERAGING TIME BW 70 kg USEPA,1989a

CANCER AT 70 years USEPA,1989a
NONCANCER' - SIX MONTH AT 0.49 years USEPA,1989a
NONCANCER' - ONE MONTH AT 0.08 years USEPA,1989a

I

Notes:

, For noncarclnogenlcenecls: AT = EF/365 days per year

mg = mlligrams

kg = kilogram

cm2 = square centimeters

L = Liters

m 3 = C\J:Jlc meter

em3 = cl..bic centimeters

EQUATIONS

CANCER RISK = INTAKE (mg/kg-day) X CANCER SLOPE FACTOR (mg/kg-day)-'

HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day)

EXPARAM

INTAKE-INGESTION =

INTAKE-DERMAL =

INTAKE-INHALATION =

CW X IR X FI X EF X ED
BW X AT X 365 days/yr

CW X SA X Kp X CF X ET X EF X ED
BW X AT X 365 days/yr

CAy X IhR X ET X EF X ED
BW X AT X 365 days/yr

31-Aug-IU
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TABLEC.4-1
PERMEABIUTY COEFFICIENTS FOR CPCa IN OVERBURDEN GROUNDWAWR

OLIN CHEMICALS PHASE I RI REPORT
ROCHESWR, N.Y.

Compound

ORGANIai
1,2-Dichlorobenzene
1,2- Dichloroethane
1,4-Dichlorobenzene
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Chloroform
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
1,2,4-Trichlorobenzene
2,6 - Dichloropyridine
2- Chloropyridine
2- Methylnaph thalene
3- Chloropyridine
4- Chloropyridine
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2- Chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Chrysene
Dibenzo(a.h)Anthracene
Fluoranthene
Fluorene
Indeno(l,2,3-c,d)Pyrene
Naphthalene
Phenanthrene
Pyrene
Pyridine
Heptachlor Epoxide
beta-BHC
gamma - BHC (Lindane)

INORGANICS
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Manganese
Mercury
Nickel
Zinc

Kpl
(cmlhr)

6.1E-02
5.3E-03
6.2E-02
2.1E-02
2.6E-03
2.2E-02
4.1E-02
8.9E-03
4.5E-03
4.8E-02
4.5E-02
1.6E-02
7.3E-03
l.OE-OI

ND 2

ND 2

ND
ND 2

ND 2

1.3E-Ol 3

2.6E-Ol 3

8.1E-0l
1.2E+OO
1.2E+OO
1.6E+OO 3

l.1E+OO 3

2.1E-03
3.3E-02
8.1E-0l
2.7E+OO
3.6E-Ol
1.7E-OI 3

1.9E+OO
6.9E-02
2.3E-Ol
5.3E-Ol 3

2.0E-03 3

7.0E-04 3

2.0E-02 3

1.4E-02

l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-03
l.OE-04
6.0E-04

Notes:
1

2

3

DERMPC.wkl

Unless otherwise noted, values are from USEPA, 1992.
Permeability Coefficient for pyridine will be used as a surrogate value
See next page for calculations per USEPA, 1992.

Kp = Permeability Coefficient
cm = centimeters
hr = hour

lof2 31-Aug-94



TABLE C.4-1, continued
PERMEABIUTY COEFFICIENTS FOR CPCs IN OVERBURDEN GROUNDWAWR

OUN CHEMICAl.S PHASE I RI REPORT
ROCHESWR, N.Y. .-

LogKow
Chemical Name MW LogKow Sources

Acenaphthene 154 3.92 a
Anthracene 178.08 4.54 b
Benzo(g,h,i)perylene 276 6.51 d
Benzo(k)fluoranthene 252.32 6.06 d
Fluorene 166.08 4.18 e
Heptachlor Epoxide 389 2.7 f
Pyrene 202.08 5.18 b
Pyridine 79.1 0.69 c
beta-BHC 290.83 3.9 f

LogKp

-0.8762
-0.582888

0.2185
0.043448

-0.765288
-3.1759

-0.274888
-2.71261
-1.725~3

Kp

0.13
0.26
1.65
1.11
0.17

0.0007
0.53

0.002
0.02

NOlES:
Equation:

LogKp = -2.72 + O.71logKow - 0.0061 MW

Kp = Permeability Coefficient
Kow = Octano)Jwater partitioning coefficient
MW = molecular weight

SOURCES:

a Banerjee, S., Yalkowsky, S.H., Valvani, S.C. 1980. Water Solubility and
OctanollWater Partition Coefficients of Organic limitations of the
Solubility Partition Correlation. Environ. Sci. Technol. 14: 1227-9.

b Chiou, c.T., and Schmedding, D.W. 1982. Partitioning of Organic Compounds
in Octanol-Water Systems. Environ. Sci. Technol. 16:4-10.

.-

DERMPC.wk1

c Data extracted from the Log P Parameter Data base. Pomona College of
Medicinal Chemistry Project. Hardcopy of 1983 version. Geometric means
were calculated for those chemicals with ranges of values listed.

d From the table of calculated Log Kow

e Hansch, C. and Leo, A. 1979. Substituent Constants for Correlation
Analysis in Chemistry and Biology. John Wiley and Sons, Inc. New York.

f Mabey, W.R., Smith, J.H., Podoll, R.T., Johnson, H.L, Mill, T., Chou,
T.W., Gates, J., Patridge, I.W., Jaber, H., and Vandenberg, D. 1982.
Aquatic Fate Process Data for Organic Priority Pollutants. Prepared by
SRI International. Prepared for Monitoring and Data Support Division,
Office of Water Regulations and Standards. Washington, D.C. EPA Contract
Nos. 68-01-3867 and 68-03-2981.

20f2 31-Aug-94
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TABLE C.4-2
GROUNDWATER CONTAMINANT RELEASE ANALYSIS - CONSTRUCTION SCENARIO

OLIN CHEMICALS PHASE I RI REpORT
ROCHESTER, NY

The purpose of this table is to estimate air concentrations of volatile contaminants
released from exposed groundwater with the use of a simple box model. During
future excavation at the site, groundwater from the superficial aquifer may be
exposed. Any volatile contaminants present within the exposed water may volatilize
into outdoor air and potentially contaminate the breathing space of construction
workers on-site.

The simple box model is used to conservatively estimate concentrations of VOCs in
air above the surface of exposed groundwater. The model assumes the placement
of a hypothetical "box", 2 meters in height, above a excavation of a defined length
and width, containing a defined volume of contaminated water within the excavation.
Air is presumed to move through the "box" (across the surface of the excavation) at
a defined rate. Conservatively, all VOCs present within the volume of water are
assumed to volatilize into the "box" within a 24 hour day, with 50 percent of
volatilization assumed to occur within the 8 hour workday. The resultant air
concentrations calculated (air EPCs) are used in the quantitative risk assessment.
The assumptions, equations, and calculations used for the model follow.

Assumptions:

(1) The excavation area is a hole 10 meters in width by 10 meters in
length (area 100 m2

)

(2) Water within the hole is present at a depth of 3 meters (volume of
groundwater in the hole [V] = 300 m3

)

(3) Volatilization of 50 percent of total VOCs present within V in an
8 hour workday

(4) The average wind speed [Airw.] of air moving through the "box" is
3 meters/sec

(5) The area of a face the "box" through which the air flows is 20 meters2

(2 meter height X 10 meter width)

WOO89453/1

1



(6)

Equations:

The exposure time (ET) for the construction worker scenario is an
8 hour workday

-

(1) The mass (M) of a contaminant present in the defined volume of
groundwater and assumed to volatilize in an 8 hour workday is:

M = Cgw x V x 0.5

where:

The air flow (AF) through the "box" in an 8 hour word day is:(2)

M

v

0.5

=

=

=

=

mass of contaminant volatilizing from
groundwater per 8 hour workday (mg/workday)

maximum or mean concentration in groundwater
(mg/m3

)

volume of groundwater (m3
)

50 percent volatilization in 8 hours (unitless)

-
where:

AF = AirwB x A x ET x CF

AF =
Airw1 =

A =
ET =
CF =

air flow through the box in 8 hours (m3/workday)
air speed (m/sec)
area of the face of the "box" (m2

)

time of exposure (hr/ day)
conversion factor (3600 sec/hr)

WOO89453/2

Based on the above assumptions, AF = 1.73E +06 m3/workday is:

Cair = M/AF

where:

Cair = EPC in air (mg/m3
)

2
-



Equations:

(1) The mass (M) of a contaminant present in the defined volume of
groundwater and assumed to volatilize in an 8 hour workday is:

M = Cgw x V x 0.5

where:

M

v

0.5

=

=

=

=

mass of contaminant volatilizing from
groundwater per 8 hour workday (mg/workday)

maximum or mean concentration in groundwater
(mg/m3

) Efrom Table X X) ~~

volume of groundwater (m3
)

50 percent volatilization in 8 hours (unitless)

(2) The air flow (AF) through the "box" in an 8 hour word day is:

AF = Airw8 x A x ET x CF

where:

AF =
Air

W8
=

A =
ET =
CF =

air flow through the box in 8 hours (m3/workday)
air speed (m/sec)
area of the face of the "box" (m2

)

time of exposure (hr/ day)
conversion factor (3600 sec/hr)

Based on the above assumptions, AF = 1.73E+06 m3/workday is:

C· = M/AFaIf

where:

Carr = EPC in air (mg/m3
)

WOO89453/2
2



TABLE CA-2
GROUNDWATER CONTAMINANT RELEASE ANALYSIS - CONSTRUCTION SCENARIO

OUN CHEMICALS PHASE I RI REPORT
ROCHESTER, NEW YORK -

CompouDd Maximum MeaD Maximum MeaD Maximum MeaD
Cgw Cgw M M Cair Cair

(m~/m" (mvm" (m..Jworltdav) ( ml!!workday) (mldm') (m~3)

ONSI1E OVERBURDEN GROUNDWA1ER

1,2-Dichlorobenzene 2.4 0.0870 360 13.05 2.1E-04 7.5E-06
1,2- Dichloroethane 0.093 0.0086 13.95 1.29 8.1E-06 7.5E-07
1,4- Dichlorobenzene 0.12 0.0068 18 1.02 1.0E-05 5.9E-07
Benzene 0.062 0.0117 9.3 1.76 5.4E-06 1.0E-06
Bromoform 0.54 0.0267 81 4.01 4.7E-05 2.3E-06
Carbon tetrachloride 17 0.7747 2550 116.21 1.5E-03 6.7E-05
Chlorobenzene 2.5 0.1422 375 21.33 2.2E-04 1.2E-05
Chloroform 50 2.1966 7500 329.49 4.3E-03 1.9E-04
Methylene chloride 35 1.0144 5250 152.16 3.0E-03 8.8E-05
Tetrachloroethene 2 0.1018 300 15.27 1.7E-04 8.8E-06
Toluene 4.6 0.1763 690 26.45 4.0E-04 1.5E-05
Trichloroethene 0.39 0.0137 58.5 2.06 3.4E-05 1.2E-06
Vinyl chloride 0.012 0.0057 1.8 0.86 1.0E-06 5.0E-07

OFFSI1E OVERBURDEN GROUNDWAlER

1,2-Dichloroethane 0.17 0.0068 25.5 1.02 1.5E-05 5.9E-07
Benzene 0.21 0.0207 31.5 3.10 1.8E-05 1.8E-06
Chlorobenzene 0.62 0.0441 93 6.62 5.4E-05 3.8E-06
Chloroform 1.5 0.0845 225 12.67 1.3E-04 7.3E-06
Methylene chloride 2.5 0.0877 375 13.16 2.2E-04 7.6E-06
Tetrachloroethene 0.34 0.0161 51 2.42 2.9E-05 1.4E-06
Trichloroethene 0.3 0.0200 45 3.00 2.6E-05 1.7E-06
Vinyl chloride 0.018 0.0022 2.7 0.33 1.6E-06 1.9E-07

KODAK PROPERTY GROUNDWA1ER

1,1-Dichloroethane 0.003 0.003 0.45 0.45 2.6E-07 2.6E-07
1,1-Dichloroethene 0.003 0.003 0.45 0.45 2.6E-07 2.6E-07
1,2-Dichlorobenzene 0.027 0.005 4.05 0.75 2.3E-06 4.3E-07
1,2- Dichloroethane 0.Q15 0.0047 2.25 0.71 1.3E-06 4.IE-07
1,2- Dichloroethene (to 0.062 0.0114 9.3 1.71 5.4E-06 9.9E-07
1,2- Dichloropropene 0.002 0.002 0.3 0.30 1.7E-07 1.7E-07
1,4-Dichlorobenzene 0.003 0.002 0.45 0.30 2.6E-07 1.7E-07
2-Butanone 0.041 0.0135 6.15 2.03 3.6E-06 1.2E-06
4-Methyl-2- Pentanor 0.019 0.0066 2.85 0.99 1.6E-06 5.7E-07
Acetone 1.3 0.1867 195 28.01 l.1E-04 1.6E-05
Benzene 0.14 0.0219 21 3.28 1.2E-05 1.9E-06[

-

I Carbon Tetrachlonde
Chlorobenzene
Chloroform
Ethylbenzene
Methylene Chloride
Tetrachloroe thene
Toluene
Total Xylenes
Trichloroethene
Vinyl Chloride

I

GWVOL

0.0006
0.22

3.4
0.0009

5.6
0.32

1.8
0.013

0.37
0.085

0.002
0.0006
0.3443
0.0009
0.5614
0.0336

0.208
0.0075
0.0671
0.0103

0.09
33

510
0.135

840
48

270
1.95
55.5

12.75

0.30
0.09

51.64
0.14

84.21
5.04

31.20
1.13

10.07
1.55

5.2E-08
1.9E-05
2.9E-04
7.8E-08
4.9E-04
2.8E-05
1.6E-04
l.1E-06
3.2E-05
7.4E-06

1.7E-07
5.2E-08
3.0E-05
7.8E-08
4.9E-05 I

2.9E-06
1.8E-05
6.5E-07
5.8E-06
8.9E-07

-
31-Aug-94
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TABLEC.5-1

INCIDENTAL INGESTION OF AND DERMAL CONTACT WlTII ONSITE FACn.ITY SURFACE SOn. (0-2 feet) - MAXIMUM CONCENrRATION
CURRENT AND FUIURE INDUSI1UAIJCOMMERCIAL WORKER
OUN CHEMICALS PHASE I RI REPORT

ROCHESfER. N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

(
'lo-NSSC----M----,--31---Au-s--,C":l4!

PARAMETER SYMBOL VALUE UNITS

CONCENTRATION SOIL CS Maximum mFjkg CANCER RISX =INTAKE (mw'tl;-dlly)" CANCER. SLOPE FACnlR (mw'tl;-dlly)-1

INGESTION RA"IE IR 50 m!ifd~

FRACUON INGES"I1'D Fl 100% HAZARD QUOTIENT =INTAKE (mw'tl;-dlly) I REFERENCE DOSE (mw'tl;-cbiJ)

SOIL ADHHRENrn FACIOR. SAF 1 mgian'

SURFACE AR.EA EXPOSED SA 2,200 an' INTAKE =(lNTAKE-INGES110N) + (INTAKE-DERllAL)

CONVERSION FACIOR CF 0.000001 kgimg

BODywmGHT BW 70 kg INTAKE-INGESTION = CS"IR"FhCP"BP"I'D

EXPOSURE FRl!QUEHCY EF 250 days&ear BW" AT" 565 tbIp/Jr

EXPOSURE DURATION ED 25 years

AVERAGING TOolE INTAKE-DERMAL = CS" SA" SAP" AE" CP" BP" I'D

CANCER AT 70 years BW" AT" 565 cbiJoJrr

NONCANCER AT 25 years

DERMAL ABSORPTION I!JlFICIENCY AE Chemicol-spedfic unitless

Notes: CSF =Cancer Slope Fad or

For nODau-d.nogenic effects: AT = ED RID = Reference Dose

ABB Environmental Services. Inc. Rev. &'92



TABLE C.5-I, continued

INCIDENTAL INGESI10N OF AND DERMAL CONTACT WIlH ONSITE FACn..ITY SURFACE SOn.. (0-2 feet) - MAXIMUM CONCENTRATION

CURRENT AND FUWRE INDUSTRIAIlCOMMERCIAL WORKER
OUN CHEMICALS PHASE [ RI REPORT

ROCHESTER, N.Y.

CARCINOGENIC EFFECTS

IONSSC-M 31-Au!-=94]

SOIL JNTAKE DERMAL INTAKE CSP CSP CANCElllllSlt CANCElllllSlt tOTAL rmtCENT
COMPOUND CONcmn1lATION INGESTION ABSORPTION DERMAL ORAL DERMAL INGESTION DERMAL CANCER TO"LM.

(mtlkl;) (mrJtlt-daf) EFFIcmNCY (nWkH!ar) (mtJU-lbIr)-l (l!II:/U--4ay)-1 RISK RISIt

Benzo(a)anthracene 34 5.9E-()6 Not Evaluated Not Evaluated 7.3E-01 Not Evaluated 4.3E-06 Not Evaluated 4.3E-06 856%
Benzo(aJpyrene 27 4.7E-06 7.3E+00 HE-05 HE-05 68.00%
Benzo(b)Ouoran lhene 35 6.1E-06 7.3E-01 4.5E-06 4.5E-06 8.81%
Benzo(k)fluoranthene 22 3.8E-06 7.3E-02 2.8E-07 2.8E-07 0.55%
Chrysene 37 6.5E-06 7.3E-03 4.7E-08 4.7E-08 0.09%
Dibmzo(a,h)Anthracene 2.9 5.1E-07 7.3E+00 3.7E-06 3.7E-06 7.30%
Indeno(1.2.3-c,d)Pyrene 15 2.6E-06 7.3E-01 1.9E-06 1.9E-06 3.78%
Arsenic 4.8 8.4E-07 1.75E+00 1.5E-06 1.5E-06 2.90%

SUMMARY CANCER RISk. 5B-OS OB+oo SE-OS
~-

NONCARCINOGENIC EFFECTS

SOIL INTAKE DERMAL INTAKE IUD IUD HAZARD HAZARD tOTAL PERCENT

COMPOUND CONCENTRATION INGESTION ABSOllPTION DERMAL ORAL DERMAL QUO'I1ENT QUOTIENT HAZARD TOTAL

(mrJkg) (mrJ!!:~dat'\ EFFICIHNCY {modk..-d..,\ INGESTION DERMAL RISIt

2 - Methylnaph thai ene 0.54 2.6E-07 Not Evaluated Not Evaluated 3.0E-02 Not Evaluated 8.81E-06 Not Evaluated 8.81E-06 0.00%

Acenaphthene 3.9 1.9E-06 6.0E-02 3.18E-05 3.18E-05 0.01%

Acenaphthylene 0.087 4.3E-08 3.0E-02 1.42E-06 1.42E-06 0.00%
Anthracene 10 4.9E-06 3.0E-01 1.63E-05 1.63E-05 0.00%

Benzo(a)anthracene 34 1.7E-05 3.0E-02 5.54E-04 5.54E-04 0.15%

Benzo(a)pyrene 27 1.3E-05 3.0E-02 4.40E-04 4.40E-04 0.12%
Benzo(b)fluoran lhen e 35 1.7E-05 3.0E-02 5.71E-04 5.71E-04 0.15%

Benzo(g,hj)perylene 11 5.4E-06 3.0E-02 1.79E-04 1.79E-04 O.os%

Benzo(k)fluoranthene 22 l.lE-05 3.0E-02 3.59E-04 3.59E-04 0.09%

Chrysene 37 1.8E-05 3.0E-02 6.03E-04 6.03E-04 0.16%

Dibmzo(a,h)Anthracene 2.9 1.4E-06 3.0E-02 4.73E-05 4.73E-05 0.01%

F1uoranthene 74 3.6E-05 4.0E-02 9.05E-04 9.05E-04 0.24%

Fluorene 4.8 2.3E-06 4.0E-02 5.87E-05 5.87E-05 0.02%

Indeno(1,2.3 -c.d)Pyrene 15 7.3E-06 3.0E-02 2.45E-04 2.45E-04 0.06%

Naphthalene 0.37 1.8E-07 3.0E-02 6.03E-06 6.03E-06 0.00%
Phenanthrene 48 2.3E-05 3.0E-02 7.83E-04 7.83E-04 0.21%

Pyrene 62 3.0E-05 3.0E-02 1.01E-03 1.01E-03 0.27%

Arsenic 4.8 2.3E-06 3.0E-04 7.83E-03 7.83E-03 2.07%

Chromium 180 8.8E-05 5.0E-03 1.76E-02 1.76E-02 4.66%

Manganese 1200 5.9E-04 1.4E-01 4.19E-03 4.19E-03 1.11%

Mercury 210 1.0E-04 3.0E-04 3.42E-01 3.42E-011 90.62%
I

SUMMARY HAZARD INDEX OAI 0 0.41

ABB Environmental Services. Inc.

~ ~ ~

Rev. &'92
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TABU, ~.s-2

INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN ON-SITE FACILITY SURFACE SOn. (0-2 feet) - MAXIMUM CONCENTRATION

CURRENT AND FUTIJRE COMMERCIAUINDUSTRIAL WORKER
OUN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

(
IONSSIC-M I 31-ADg-=-94]

EXPOSURE PARAMEfERS EQUATIONS

PAItAIIElER SYMBOL VALUE UNlB

CONCE:N11lATION SOIL CS Maximum rnglkg CANCER tuSK =1NTAllJ! (mWtg-day)" CANCEll SLOPE FAClUIl (mdkg-day)-1

CONCE:NTRATION AIR PARTICU~TES CAp Calculated rn!'/rn'

CONa!NTRATION AIR VOU\TJU!S CAy Calculated rn!'/rn' BAZAIU> QUOTIENT = INTAKE (mdkg-day) I REFERENCE DOSE (mdkg-day)

VQu\TIU2ATION FACTOR.· VF Calculated rn'lkg

PAR,TICUI..A.TE EMISSION FACTOR PEF 4.63E+09 rn'lkg INTAKE = (CAp + CAY)" Ihlh lIT" BP" ED

INHAlATION RATE IhR 2.5 m'lbour BW" AT" 365 dayl/yr:

BODYWEIOHT BW 70 kg

EXPOSURE TIME ET 8 hours/day AI1l CONCIDITRATION PARTICULATES = CS" l/PBP

EXPOSURE FREQUENCY EF 250 days,year

EXPOSURE DURATION ED 25 years AI1l CONCIDITRATION VOLATILES = CS" IIVF

AVERAQING TIME

CANCER AT 70 years

NONCANCER AT 25 vears

Note:

For noncarcinogenic effects: AT = EF/365 days per year

·Vohtilization factor used only for volatile oompO\mds of petentiaI ooncem c;:·

ABB ER\lronmenlal Sen-ices, Inc. Rev. &'93



TABLE C.5-2.euntinued

INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN ON-SITE FACILITY SURFACE SOIL (0-2 feet) - MAXIMUM CONCENTRATION
CURRENT AND F1.TIURE COMMERCIAUINDUSTRIAL WORKER

OUN CHEMICALS PHASE I RI REPORT
ROCHESTER. N.Y.

CARCINOGENIC FFFECTS

SOlL VP AIR CQNCl!N'l'ItATION AJR CONCl!NTRATIQN INTAJre CANCER SLOP!! CANCER Pl!RCENT

COMPOUND CONCl!NTRATION (.'!t3) VOLAtlln PARTICULATES ("'8!t3 -day) PAetOR RISK TOTAL

, ...JU, ,...,.." ,...,... (_."....-1 lUSK

Benzo(a)anthracene 34 7.34E-09 5.1E-1O ND
Benzo(a)pyrene 27 5.83E-09 4.1E-10 NO

Benzo(b)lluoranlhene 35 7.56E-09 5.3E-1O NO

Benzo(k)fluoranlhene 22 4.75E-09 3.3E-1O NO

Chrysene 37 7.99E-09 5.6E-10 ND

Oibenzo(a.lt)Anthracene 2.9 6.26E-10 4.4E-11 NO

Indeno(1,2,3-c.d)Pyrene 15 3.24E-09 2.3E-1O ND
Arsenic 4.8 1.04E-09 7.2E-11 5.0E+01 3.6E-09 3.15%
Chromium 180 3.89E-08 2.7E-09 4.1E+01 l.1E-07 96.85%

SUMMARY CANCER RISK. IE-07

NONCARCINOGENIC FFFEGrS

SOIL VI' AIR CONCllNTRATJON AIR CONCl!NTRATION INTAKE REPERENCB HAZARD PERCE'lT

COMPOUND CON{»JTRATION (..'iIll) VOLATILES PARTICULATES (...""-day) DOSE QUOTIEJ'lT TurAL

(lUIb) (....,..., (.,.) <...Ita-daY) RISK

2- Melhylnaphlhalene 0.54 1.17E-10 2.3E-11 NO

Acenaphlhene 3.9 8.42E-1O 1.6E-10 ND
Acenaphlhylene 0.087 1.88E-11 3.7E-12 NO

Anthracene 10 2.16E-09 4.2E-1O NO

Benzo(a)anthracene 34 7.34E-09 1.4E-09 NO

Benzo(a)pyrene 27 5.83E-09 l.1E-09 ND
Benzo(b)lluoranlhene 35 7.56E-09 1.5E-09 ND

Benzo(g.ltJ)perylene 11 2.38E-09 4.6E-10 ND
Benzo(k)fluoranthene 22 4.75E-09 9.3E-10 NO

Chrysene 37 7.99E-09 1.6E-09 NO

Oibenzo(a .It)Anthracene 2.9 6.26E-1O 1.2E-1O NO

F1uoranthene 74 1.60E-08 3.1E-09 NO

Fluorene 4.8 1.04E-09 2.0E-10 NO

Indeno(l,2.3 -c,d)Pyrene 15 3.24E-09 6.3E-1O ND

Naphlhalene 0.37 7,99E-11 1.6E-11 NO
Phenanthrene 48 1.04E-08 2.0E-09 NO

Pyrene 62 l.34E-08 2.6E-09 ND

Arsenic 4.8 1.04E-09 2.0E-10 ND

Chromium 180 3.89E-08 7.6E-09 ND

Manganese 1200 2.59E-07 5.1E-08 1.4E-05 3.6E-03 97.22%

Mercury 210 4.54E-08 8.9E-09 8.6E-05 1.0E-04 2.78%

SUMMARY HAZARD INDEX 0.004

ro-NSSIC-M 31-Au.tt-i4]

ABB )nental Services, Inc. ) ~ev. &'93
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TABLECS-.>

INCIDENTAL INGESTION OF AND DERMAL CONTACT WnH ON-SITE FACn.rIY SURFACE SOn. (0-2 feet) - AVERAGE CONCENTRATION
CURRENT AND FUTIJRE INDU:rrRIAIJCOMMERCIAL WORKER
OUN CHEMICALS PHASE I RI REPORT
ROCHESrER, N.Y.

(
--.

EXPOSURE PARAMETERS EQUATIONS

PARAMEfER SYMBOL VALUB UNITS

CONCENTRA110N SOIL CS Average mr/kg CANCER JUSK = INTAKE (mrJtl:-dllJ) '" CANCER. SLOPE PACIDR. (mrJtl:-dllJ)-1

1NGES110N 1lA11! IR 50 mg'd~

PIlACI10NIN~ F1 100% HAZAltD QUOTIENT = INTAKE (mg/k,-dllJ) , lUlPERENCE DOSE (mg/k,-dllJ)

SOn. ADHI!lU!NCI! PACIDR. SAP 1 m!i='

SUlU'ACE AlI.EA EXPOSED SA 2.200 em' INTAKE = (INTAKE-INGESTION) + (lNTAKE-DI!IUlAL)

CONVl!R.SION PAeroR. CF 0.000001 kg'mg

BODY Wl!IGIIT BW 70 kg INTAKE-INGl!STION = CS", m",Pb cp",l!P",m

EXPOSURE FREQUENCY EF 250 days,year BW '" AT'" 365 dllJoIyr:
EXPOSURE DUIlA110N ED 25 years

AVI!IlAGING 11MI! INTAKE-DERMAL = CS", SA", SAP",AI!", cP",l!P", ED

CANCER AT 70 years BW", AT", 365 dllJoIyr:
NONCANCER AT 25 years

DERMAL ABS0RP110N EFFICIl!NCY AE Chemical-specific unitless

Notes: CSF =Cancer Slope Faaor

For noncarcinogenic effects: AT;: ED RID =Reference Dose

--

ABB Environmental Services. Inc. Rev. 8192



TABLE C.5-3,continued

INCIDENTAL INGESTION OF AND DERMAL CONrACTWrrn ON-SITE FACILITY SURFACE SOIL (0-2 feet) - AVERAGECONCENrRATION

CURRENT AND FUIURE INDUSI1UAIJCOMMERCIAL WORKER
OUN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

CARCINOGENIC El'FECI'S

IONSSC-A I 31-Ani=94J

son. INrAKH DEllVAL INrAKH CSP CSP CANCER lllSK CANCER lllSK TOTAL PERCENT

COMPOUND CONCENTRAnON INGESTION ABSORPTION DERMAL ORAL DERMAL lNGlJSTION DERMAL CANCER 'IUTIU.
(Dldt,,\ {m_,,_d_\ EF'FICIENCY {meJb-daor\' 1 .~ 1 RISK: RISK

Benzo(a)anthracene 7.578 l.3E-06 Not Evaluated Not Evaluated 7.3E-Ol Not Evaluated 9.7E-07 Not Evaluated 9.7E-07 7.84%
Benzo(a)pyrene 6.177 l.lE-06 7.3E+00 7.9E-06 7.9E-06 63.94%
Benzo( b)ftuoran thene 8.322 1.5E-06 7.3E-Ol l.lE-06 l.lE-06 8.61%
Benzo(k)nuoranthene 5.050 8.8E-07 7.3E-02 6.4E-08 6.4E-08 0.52%
Chrysene 8.290 1.4E-06 7.3E-03 l.lE-08 l.lE-08 0.09%
Dibmzo(a ,h)Anthracene 0.710 1.2E-07 7.3E+OO 9.0E-07 9.0E-07 7.34%
Indeno(1.2.3 -c.d)Pyrene 3.347 5.8E-07 7.3E-Ol 4.3E-07 4.3E-07 3.46%
Arsenic 3.3 5.8E-07 1.75E+00 1.0E-06 1.0E-06 8.19%

SUMMARY CANCER lUSK lE-oS OE+OO lE-05

NONCARCINOGENIC El'FECTS

son. INTAKB DERMAL INTAKB RID RID IIAZAIID IIAZAIID TOTAL PERCENT

COMPOUND CONCENTRAnON INGESTION ABSORPnON DERMAL ORAl. DERMAL QUOTIENT QUO'lmNT IIAZAIID TOTAL

(mrJt~ EF'FICIENCY
l"m,.ft,__d_\

INGlJSTION DERMAL QUOTIIlNT RISK

2- Melhylnaph lhalene 0.219 l.lE-07 Not Evaluated Not Evaluated 3.0E-02 Not Evaluated 3.57E-06 Not Evaluated 3.57E-06 0.00%
Acenaphthene 0.881 4.3E-07 6.0E-02 7.18E-06 7.18E-06 0.01%
Acenaphthylene 0.156 7.6E-08 3.0E-02 2.55E-06 2.55E-06 0.00%
Anthracene 2.169 l.lE-06 3.0E-Ol 3.54E-06 3.54E-06 0.00%
Benzo(a)anthracene 7.578 3.7E-06 3.0E-02 1.24E-04 1.24E-04 0.15%
Benzo(a)pyrene 6.177 3.0E-06 3.0E-02 1.01E-04 1.01E-04 0.12%
Benzo(b)ftuoranthene 8.322 4.1E-06 3.0E-02 1.36E-04 l.36E-04 0.16%
Benzo(g,h,i)perylene 2.508 1.2E-06 3.0E-02 4.09E-05 4.09E-05 0.05%
Benzo(k)nuoranthene 5.050 2.5E-06 3.0E-02 8.24E-05 8.24E-05 0.10%
Chrysene 8.290 4.1E-06 3.0E-02 l.35E-04 1.35E-04 0.16%
Dibrozo(a,h)Anthracene 0.710 3.5E-07 3.0E-02 1.16E-05 1.16E-05 0.01%
Fluoran thene 16.274 8.0E-06 4.0E-02 1.99E-04 1.99E-04 0.24%
Fluorene 1.100 5.4E-07 4.0E-02 l.35E-05 1.35E-05 0.02%

Indeno( 1.2.3 -c.d)Pyrene 3.347 1.6E-06 3.0E-02 5.46E-05 5.46E-05 0.07%

Naph lhalene 0.169 8.3E-08 3.0E-02 2.76E-06 2.76E-06 0.00%
Phenanthrene 10.400 5.1E-06 3.0E-02 1.70E-04 1.70E-04 0.20%

Pyrene 14.000 6.8E-06 3.0E-02 2.28E-04 2.28E-04 0.28%

Arsenic 3.3 1.6E-06 3.0E-04 5.38E-03 5.38E-03 6.50%
Chromium 52.8 2.6E-05 5.0E-03 5.16E-OJ 5.16E-03 6.24%

Manganese 455.0 2.2E-04 1.4E-Ol 1.59E-03 1.59E-03 1.92%

Mercury 42.49 2.lE-05 3.0E-04 6.93E-02 6.93E-02 83.74%

SUMMARY HAZARD INDEX 0.08 0 0.08

ABB Environmen tal Services. Inc. Rev./l/92

) ) )
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TABLEC.5-4

INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN ON-SITEPACILITY SURFACE SOn. (0-2 feet) - AVERAGE CONCENTRATION

CURRENT AND PlTIURE COMMERCIAI.JINDUSTRIAL WORKER

OUN CHEMICALS PHASE I RI REPORT
ROCHESI"ER, N.Y.

IONSSIC-A I 31-ADI;-94I

EXPOSURE PARAMErERS EQUATIONS

PARAlIKIHR SYllBOL VALUE UNrnI

CONa!N11lATION SOIL CS Average mWkg CANCHIl RISK = INTAKE (mwq-cbly)" CANCEIl SLOPE FACIUIl (mwq_cbly)-I

CONa!N11lATION AIR PARTICULATES CAp Calculated m!ifm'

CONa!N11lATION AIR VOLATIlES CAy Calculated m!ifm' HAZAIlD QUOTIENT = INTAKE (mwq-cbly) I IlEFEllENCE DOSE (m&Iks-cbly)

VOLATIUZATION PACTOR.· VF Calculated m'lkg

PARTICULATE EMISSION PACTOR. PEF 4.63E+09 m'lkg INTAKE = (CAp + CA")" IhIl" BT" EF" ED

INHALATION RATE IhR 2.5 m'!hour BW" AT" 36S cblyl/yr:

BODYWEIOHT BW 70 kg

EXPOSURE TIME Ef 8 houn/day AIIl CONCENI1tATION PAInlCULATES = CS" llfEF

EXPOSURE FREQUENCY EF 2S0 days,year

EXPOSURE DURATION ED 2S years AIIl CONCENI1tATION VOLATILES = CS" llVF

AVPllAOINO TIME

CANCER AT 70 years

NONCANCER AT 2S years

Note:

For noncarcinogenic effects: AT = EF/36Sdaysperyear --
·Vohtilization fador used only for volatile compO\mds ofpctential concern

ABB Environmental Services. Inc. Rev. 8/93



TABLE C.5-4, continued
INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN ON-SITEPACIUTY SURFACE SOIL (0-2 feet) - AVERAGE CONCENTRATION
CURRENT AND PUTIJRE COMMERCIAUINDUsrRlAL WORKER

OUN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

CARCINOGENIC EFFECTS

SOli. VI' AIR CONCl!NTllATlON AIR COI'lCI!NTRhTION INTAKE CANCllR SLOl'I! CAN<Et l'ERCl!NT
COMPOUND CONCENTRhTION (··ItK) VOlA'l'IUls PARTlCUlATBS ('"8ItK-d.y) I'hC'l'oR RISK TOTAL

1_1b1 hwsll&~) C!g/ul'l {lIlIitJI dm-1 RISK

Benzo(a)anthracene 7578 1.64E-09 l.1E-lO ND

Benzo(a)pyrene 6.177 1.33E-09 9.3E-ll ND

Benzo(b)Ouoran thene 8.322 1.80E-09 l.3E-1O ND

Benzo(k)lluoranthene 5.050 1.09E-09 7.6E-ll ND

Chrysene 8.290 1.79E-09 l.3E-1O ND

Dibenzo(a.h)Anthracen e 0.710 1.53E-1O l.1E-ll ND

Indeno( 1,2.3 -c.d)Pyrene 3.347 7.23E-1O 5.1E-ll ND

Arsenic 3.3 7.13E-I0 5.0E-ll 5.0E+Ol 2.5E-09 7.08%

Chromium 52.8 1.14E-08 8.0E-I0 4.1E+Ol 3.3E-08 92.92%

~ SUMMARY CANCER RISK 4E-08

NONCARCINOGENIC EFFEcr5

SOIL VP hlR CONCBNTllATION hlR CONcE:NTRh'l'lON INTAJtE RHFHRENCH HAZARD PERCl!N1'

COMPOUND CONCENTRh'l'lON (""/1:3) VOlATIlES PART1ClJlATBS ("'II/I:3-"'yj DOS!! QUO'l'IENT TOTAL

IM/bl ._,...., '-!l." , ...Jb-d••, RtSK

2- Me!hylnaph !hal ene 0.219 4.73E-ll 9.2E-12 ND

Acenaph thene 0.881 1.90E-I0 3.7E-ll ND

Acenaphthylene 0.087 1.88E-ll 3.7E-12 ND

Anthracene 2.169 4.69E-I0 9.2E-ll ND

Benzo(a)anthracene 7.578 1.64E-09 3.2E-I0 ND

Benzo(a)pyrene 6.177 l.33E-09 2.6E-1O ND

Benzo(b)Ouoran thene 8.322 1.80E-09 3.5E-1O ND

Benzo(g.hJ)perylene 2.508 5.42E-I0 l.lE-lO ND

Benzo(k)lluoranthene 5.050 1.09E-09 2.1E-I0 ND

Chrysene 8.290 1.79E-09 3.5E-1O ND

Dibenzo(a.h)Anthracene 0.710 1.53E-1O 3.0E-ll ND

F1uoranthene 16.274 3.51E-09 6.9E-1O ND

Fluorene 1.100 2.38E-1O 4.6E-ll ND

Indeno( 1.2,3 -c,d)Pyrene 3.347 7.23E-1O 1.4E-1O ND

Naphthalene 0.169 3.66E-ll 7.2E-12 ND

Phenanthrene 10.400 2.25E-09 4.4E-I0 ND

Pyrene 14.000 3.02E-09 5.9E-1O ND

Arsenic 3.3 7.13E-1O 1.4E-1O ND

Chromium 52.8 1.14E-08 2.2E-09 ND

Manganese 455.0 9.83E-08 1.9E-08 1.4E-05 1.4E-03 98.50%

Mercury 42.49 9.18E-09 1.8E-09 8.6E-05 2.1E-05 \.50%

SUMMARY HAZARD INDEX 0.001

IONSSIC-A I 31-Ant;-94I

ABE ~ental Services. Inc.

~
tev.8I93
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TABLEC.5-5 [OFSSC-M I 31-AD&-94!
INCIDENTAL INGESTION OF AND DERMAL CONTACT WTIH ONSfrn NON-FACILITY SURFACE SOIL (0-2 feet) - MAXIMUM CONCENTRATION
CURRENT AND FUTIJRE INDUSTRIAl/COMMERCIAL WORKER
OUN CHEMICALS PHASE I RI REPORT
ROCHESfER, N.Y.

EXPOSURE PARAMETERS EQUATIONS

PARAMEfER SYMBOL VALUE UNITS

CONCENTRATION SOIL CS Maximum mgikg CANCEIl RISK =INTAKI! (mWkg-dJJy) I CANCER SLOPE PAcr'OR (mWkg-dJJy)- t

INGESTION RATI! IR 50 m!'/day

FRACTION INGESTED Fl 100% BAZAIU> QUO'I1EN1' =INTAKI! (m&lkg-dJJy) IllEPERENCE DOSE (mWkg-dJJy)

SOIL ADImItENCE PAcr'OR SAF 1 m!,/an'

SUlU'ACE AREA EXPOSED SA 2,200 an' INTAKE = (INTAKE-INGESTION) + (INTAKE-DERMAL)

CONVERSION PAcr'OR cF 0.000001 k!,/mg

BODY WEIGIIT BW 70 kg INTAKE-INGESTION = CSIIRIPlICPIEPIFD

EXPOSIJIU! FREQUENCY EF 250 days,year BW I ATI 365 dJJyl/yr

EXPOSIJIU! DURATION ED 25 years

AVERAGING TIME INTAKE-DERMAL = CSISAI SAP I AEICPIEPIED

CANCEIl AT 70 years BW I ATI 365 dJJyl/yr

NONCANCEIl AT 25 years

DERMAL ABSORPTION EPPICIRNCY AE Chemical-specific unitless

Notes: CSF =Cancer Slope Faaor

I
For noncarcinogenic effects: AT == ED RID == Reference Dose

ABB Environmental Services, Inc. Rev. 8192



TABLE C5-5, continued [OFSSC=-M I 31-~
INCIDENTAL INGBSlION OF AND DERMAL CONTACT WITH ONSITB NON-FACIIlTY SURFACE SOIL (0-2 ""t) - MAXIMUM CONCENTRATION

CURRENT AND FUTURE INDUSfRlAllCOMMERClAL WORKER
OUN CHEMICAl-'; PHASB I RI REPORT

ROCHESfER. N.Y.

CARCINOGENIC EFFECfS

SOIL INTAlQ! DBRMAL INTAlQ! CSt' CSt' CANCER RISK CANCER RISK TOTAL PERCENT

COMPOUND CONCENTRATION INGBSTION AlISOIlPTlON DERMAL ORAL DERMAL INGESTION DI!I\MAL cANcBR TOTAL,_11.., 1_11<0-...1 IlFFIClBN'CY 1_11..-..., 1_11.._...,-1 1_11.._...,-1 IlISIt IlISIt

Benzo(a)anthrarene 1.6 2.8E 07 Not Evaluated Not Evaluated 7.3E 01 Not Evaluated 2.0E-07 Not Bvaluated 2.0B-07 3.48%

Benzo(a)pyrene 1.2 2.1E-07 7.3E+00 15B-06 15B-06 26.08%

Benzo(b)Ouoranthene 2 35B-07 7.3E-Ol 2.6B-07 2.6B-07 4.35%

Benzo(k:)f1uoranthene 1.3 2.3E-07 7.3E-02 1.7B-08 1.7B-08 0.28%
Chrysene 1.5 2.6E-07 7.3B-03 1.9B-09 1.9B-09 0.03%

Dibenzo(a,h)An thrarene 0.11 1.9B-08 7.3E+00 1.4B-07 1.4B-07 2.39%
Indeno(I,2,3-c,d)P)rene 0.4 7.0E-08 7.3E-Ol 5.1B-08 5.1B-08 0.87%

Arsenic 12 2.1E-06 1.75B+00 3.7B-06 3.7B-06 62.52%

Cadmium 0.8 1.4E-07 0.01 6.2B-08 NO ND

Chromium 150 2.6B-05 NO

SUMMARY CANCER RISK l\B-06 OB-+OO l\B--{J6

NONCARaNOGENIC EFFBCfS

SOIL INTAlQ! DBRMAL tl'ITA-lCE IUD IUD 1lAZAJll) IlAZARD TOTAL PERCENT

COMPOUN'D CONCENTRATION INGESTION ABSOIlPTlON DERMAL ORAL DERMAL QUOTIENT QUOTIENT HAZARD TOTAL

I_IbI 1...1b-"y\ IlFFIClBNCY 1_11..-..., 1_11<.-...1 1....1b-..y\ INGESTION DBI\MAL OUOTlJ!NT IlISlC

2-Methylnaphthalene 0.087 4.3E-08 Not Evaluated Not Evaluated 3.0E-02 Not Evaluated 1.42B-06 Not Bvaluated 1.42E-06 0.00%

Arenaphthene 0.27 1.3E-07 6.0E-02 2.20B-06 2.20B-06 0.01%

Arenaphthylene 0.17 8.3E-08 3.0E-02 2.77B-06 2.77B-06 0.01%

Anthracene 0.48 2.3E-07 3.0B-Ol 7.83E-07 7.83B-07 0.00%

Benzo(a)anthrarene 1.6 7.8E-07 3.0E-02 2.61B-05 2.61B-05 0.06%

Benzo(a)pyrene 1.2 5.9E-07 3.0E-02 1.96B-05 1.96B-05 0.05%

Benzo(b)f1uoranthene 2 9.8E-07 3.0E-02 3.26B-05 3.26B-05 0.08%

Benzo(g,h,i)per)lene 0.22 1.1E-07 3.0E-02 3.59B-06 359B-06 0.01%

Benzo(k)f1uoranthene 1.3 6.4E-07 3.0B-02 2.12E-05 2.12B-05 0.05%

Chrysene 1.5 7.3B-07 3.0E-02 2.45B-05 2.45E-05 0.06%

Dibenzo(a,h)An thrarene 0.11 5.4E-08 3.0E-02 1.79E-06 1.79B-06 0.00%

Auoranthene 2.8 1.4E-06 4.0E-02 3.42B-05 3.42B-05 0.08%

Auorene 0.27 1.3E-07 4.0E-02 3.30E-06 3.30B-06 0.01%

Indeno(I,z'3-c,d)P)rene 0.4 2.0E-07 3.0B-02 652E-06 652B-06 0.02%

Naphthalene 0.061 3.0E-08 3.0E-02 9.95E-07 9.95E-07 0.00%

Phenanthrene 1.9 9.3E-07 3.0E-02 3.10B-05 3.IOB-05 0.07%

Pyrene 3 15E-06 3.0E-02 4.89E-05 4.89B-05 0.11%

Arsenic 12 5.9E-06 3.0B-04 1.96B-02 1.96B-02 45.83%

Barium 110 5.4E-05 7.0E-02 7.69E-04 7.69B-04 1.80%

Cadmium 0.8 3.9E-07 0,01 1.7B-07 1.0E-03 5B-05 3.91E-04 1.72B-04 5.64B-04 1.32%

Chromium 150 7.3E-05 5.0E-03 1.47B-02 1.47B-02 34.37%

Copper 48 2.3E-05 3.7B-02 6.35E-04 6.35E-04 1.49%

Manganese 760 3.7E-04 1.4E-Ol 2.66E-03 2.66B-03 6.22%

Mercury 0.4 2.0E-07 3.0E-04 652E-04 652B-04 1.53%

Nickel 62 3.0E-05 2.0E-02 1.52E-03 1.52B-03 3.55%

Vanadium 20 9.8B-06 7.0B-03 1.40E-03 I.40B-03 3.27%

SUMMARY HAZARD INDEX 0.04 O.1lOO2 0.04

ABB Bnvironnrntal Services. Inc.

) ) )
Rev. 8/92
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TABLEC5-6 [{>FSSIC-.M I 31-An&-94!
INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN ONSITE NON-FACILITY SURFACE SOIL (0-2 feet) - MAXIMUM CONCENTRATION

CURRENT AND FUTIJRE COMMERCIAUINDUSTRIAL WORKER
OUN CHEMICALS PHASE I RI REPORT
ROCHESI'ER, N.Y.

EXPOSURE PARAMETERS EQUATIONS

bmA~~ SYMBOL VALUE UNrni

I CS
I

Maximum mgikg CANCEll. RISK = INfAKE (m&'t&-cby) I< CANCEll. SLOPE FACIUll. (m&'t&-cby)-I

CONCENTRATION AIR. PARTICUUtTES CAp Calculaled m!,/m'

CONrnNmATION AIR VOlATIlES CAy Calculated m!'/m' IIAZAltD QUOTIENT =INTAKE (m&'t&-cby) I1l.EFE1l.ENCE DOSE (mr;ltg-cby)

VOUtTIUZATIQN' FACTOR· VF Calculated m'J1<g

PARTICUlATE EMISSION FACTOR PEF 4.63E+0I m'J1<g INTAKE = (CAp + CAY)I<IhRI<ETI<EFI<FD

INHAlATION RATE IhR 2.5 m'!hour BW I< ATI< 3M cbys/yr

BQDYWEIOHT BW 70 kg

EXPOSURE TIME ET 8 hours/day AI1l. CONCEN11lATION PARTICULATES = CS I< tlPEF

EXPOSURE FREQUENCY EF 250 dayslyear

EXPOSURE DURATION ED 25 years AI1l. CONCENT1l.ATION VOLATILES = CS I< tNF

AVFJlAOINO TIME

CANCER AT 70 years

NONCANCER AT 25 years

Note:

I
E~oncarcinogeniC effects: AT =EF/365 days per year

·Vohtilization factor used only for volatile compO\mds of petential concern

ABB Environmental Services. Inc. Rev. &'93



TABlE C.S-6.cmltiDucd IOFSSIC-M I 3I-Aug-?4]

INHALATION EXPOSURE TO PARTICULATES AND VOlATn.ES IN ONSITE NON-PACn..ITY SURFACE SOn.. (0-2 feet) - MAXIMUM CONCENTRATION

CURRENT AND PUTURE COMMERCIAL/INDUSTRIAL WORKER

OLIN CHEMICALS I'HASE I RI REPORT

ROCIffiSTER. N.Y.

CARCINOGENIC El'PECTS

SOIL VF AIR OONc.mt'TItATJCft AIR OONCBNTRATIC»l lNtAKB CANcIlR stoPR CANCRR PRR~T

COMPOUND CONCBNTRATlON (m'~.II) VOLA11LBS 1"ARTICULATBS (.A-My) PACTOR RISK TOTAL
,.aIla\ ,........ ""...... ...__....\-1

IUK

Benzo(. )""throcene 1.6 3.46E-lO 2.4E-11 NO

Benzo(.)pyrene 1.2 2.59E-lO 1.8E-11 NO
Benzo(b)fiuoronthene 2 4.32E-lO 3.00-11 NO

Bcnzo(k)fluor""thcnc 1.3 2.81E-lO 2.00-11 NO

Chf)'enc 1.5 3.24E-IO 2.3E-11 NO

Dibenzo(• .h)Anthrocene 0.11 2.38E-11 1.7E-12 NO
Ind eno(1.2.3 -c.d)Pyrenc 0.4 8.64E-11 6.00-12 NO

Arsenic 12 2.59E-09 1.8E-lO 5.00+01 9.1E-09 8.88%
C.dmium 0.8 I.73E-lO 1.2E-11 6.1E+00 7.4E-11 0.07%
Chromium 150 3.24E-08 2.3E-09 4.IE+Ol 9.3E-08 91.05%

SUMMARY CANCER RISK lH-07

NONCARCINOGENIC El'PECTS

SOIL VF AIR OONCENTRAnCfi AIR COHCHNTRATlc»I lNT.AJrn IEFBRBNrn HAZARD PBRcmM'

COMPOUND CON CBNTRATlON' (·''''s) VOLATILES PAR,TlCULATBS (·A-da,) DOSI1 QUOTJlDfT TOTAL

,.,aIla' I., ....." ,., .....'1 .,.Jb-d.., 1<tslt

2-Mc1hylnaphthalenc 0.087 1.88E-11 3.7E-12 NO
Acenaphthene 0.27 5.83E-11 1.1E-11 NO

Acenaphthylene 0.17 3.67E-11 7.2E-12 NO

Anthracene 0.48 1.04E-lO VIE-11 NO

Benzo(a)""thracene 1.6 3.46E-I0 6.8E-11 NO

Benzo(a )pyrenc 1.2 2.59E-IO 5.1E-11 NO

Benzo(b) fiuoranthenc 2 4.32E-I0 8.5E-11 NO

Benzo(g,h.i)perylene 0.22 4.75E-11 9.3E-12 NO

Bcnzo(k)fluor""thene 1.3 2.81E-lO 5.5E-11 NO

Chf)'enc 1.5 3.24E-lO 6.3E-11 NO

Dibenzo(a.h)Anthracene 0.11 2.38E-11 4.6E-12 NO

Auor""thene 2.8 6.05E-I0 1.2E-I0 NO

Fluorene 0.27 5.83E-11 1.1E-11 NO

Indeno(1.2.3-c.d)Pyrenc 0.4 8.64E-11 1.7E-11 NO

Naph1halene 0.061 1.32E-11 2.6E-12 NO

Phenanthrene 1.9 4.1l1E-I0 8.00-11 NO

Pyrene 3 6.48E-I0 1.3E-IO NO

Arsenic 12 2.59E-09 5.1E-10 NO

Barium 110 2.38E-08 4.6E-09 1.0E-04 4.6E-05 1.99%

Cadmium 0.8 1.73E-lO 3.4E-11 NO

Chromium 150 3.24E-08 6.3E-09 NO

Copper 48 1.04E-08 VIE-09 NO

Manganese 760 1.64E-07 3.2E-08 1.4E-05 2.3E-03 98.01%

Mcrcury 0.4 8.64E-11 1.7E-11 8.6E-05 VIE-07 0.01%

Nickel 62 1.34E-08 2.6E-09 NO

Vanadium 20 4.32E-09 8.5E-I0 NO

SUMMARy HAZARD INDEX 0.1102

ABB' ~ntal Semc" Inc. ) )ev.8/93



(

EXPOSURE PARAMETERS

(

EQUATIONS

(
,-----,------------,--,---_---,_I

PARAMETER SYMBOL VALUE UNITS

CONCHN"I1tATION son. CS Average m!ifkg CANCER RISK = INTAKE (mrJq-dBy)" CANCHlt SLOPE FAcr'Olt (mrJq_dBy)-1

INGI!S'110N RAlE IR 50 mg'day

FltACI10N INGI!5I1lD FI 100% HAZAJU) QUanmrr = INTAKE (mrJq-dBy) IItEl'I!lUlNCH DOSE (mrJq-dBy)

SOn. ADHI!ImNCI! FAcr'Olt SAP 1 mg'an'

SUltFACI! AREA HXPOSI'D SA 2,200 an' INTAKE = (lNTAKE-INGP.S110N) + (lNTAKE-DI!1tIfAL)

CONVl!ItSION FACIUlt CF 0.000001 kg'mg

BODY WEIGHT BW 70 kg INTAKE-INGl!STION = CS" lit" Fh CP" HP" I'D
HXPOSUltl! FltI!QUENCY EF 250 days"ear BW" AT" 56S dByo/Jr

HXPOSUltl! DU1tATION ED 25 years

AVI!IlAGING TDO! INTAKE-DElUIAL = CS" SA" SAF"AIl" CP" HP" ED

CANCER AT 70 years BW" AT" 56S dByolJr

NONCANCER AT 25 years

DI!1tIfAL ABSOIU'TION EFFICIENCY AE Chemical- specific unitless

Notes: CSF =Cancer Slope Fador

For noncarcinogenic effects: AT =ED RID =Reference Dose

ABB En..ironmenlat Sernces, Inc. Rev. &'92



TABLE COS -7. ocmlinued @FSSC-A 31-A-;;g=94]
INCIDENTAL INGBSDON OF AND DERMAL CONTACT WITH ONsrIE NON-FACIliTY SURFACE SOIL (U-2 i:el) - AVERAGE CONCENTRATION

CURRENT AND FUrURB INDUsrRIAI./COMMERClAL WORKER

OUN CHEMICALS PHASE I RI REPORT

ROCHESfER, N.Y.

CARCINOGENIC EFFECfS

SOIL INTAIU! DERMAL tNTAKIl CSP CSI' CANCER lUSK CANCERlUSK ToTAL PERCENT

COMPOUND CONCENTRATION INGESTION ABSORPTION DERMAL ORAL DERMAL INGESTION DERMAL CANCER TOTAL

(Dllllb) ( ....Ika-do y) IlFFICIENCY (Dllllb-doy) (!!lIlI!ot-doy)-I (Dlllib -doy)-I RISK RISK

Benzo(a)anthracene 0.643 1.IE-07 Not Evaluated Not Evaluated 7.3E-01 Not Evaluated B.2E-OB Not Evaluated B.2E-OB 2.96%

Benzo(a)pyrene 0.563 9.BE-OB 7.3E+00 7.2E-07 7.2E-07 25.9B%

Benzo(b)tluoranthene 1.003 1.BE-07 7.3E-01 l.3E-07 l.3E-07 4.62%

Benzo(k)tluoranthene 0.703 1.2E-07 7.3E-02 9.0E-09 9.0E-09 0.32%

Chrysene 0.761 l.3E-07 7.3E-03 9.7E-1O 9.7E-10 0.04%

Dibenzo(a.h)Anthracene 0.11 l.9E-OB 7.3E+00 1.4E-07 1.4E-07 5.07%

Indeno(1.2.3 -c.d)l'}1"ene 0.19B 3.5E-OB 7.3E-01 2.SE-OB 2.SE-OB 0.91%

Arsenic 5.4 9.SE-07 l.75E+00 1.7E-06 l.7E-06 6O.0B%

Cadmium 0.5 B.3E-OB 0.01 3.7E-OB NO NI:

Chromium 2B.0 4.9E-06 NO

SUMMARY CANCHR RISK 3E--06 OE+OOI 3E--06

NONCARCINOGENIC HFFECfS

SOIL INTAKE DERMAL INTAla! Il1D ltfD HAZARD HAZAJU) TOTAL PERCENT

COMPOUND CONCENTRATION INGESTION ABSORPTION DERMAL ORAL DERMAL QUOTIENT QUOTIENT HAZAJU) TOTAL

I...JbI I ...Jb-do.1 IlFFICIENCY I...Jb-doyl I-"'-_do" '-II.--do·' INGIlSTION DERMAL OUOTIENT RISK

2- Methylnaphthalene 0.OB7 4.3E-OB Not Evaluated Not Evaluated 3.0E-02 Not Evaluated 1.42E-06 Not Evaluated 1.42E-06 0.01%

Acenaphthene 0.103 5.1E-OB 6.0E-02 B.42E-07 B.42E-07 0.01%

Acenaphthylene 0.110 5.4E-OB 3.0E-02 l.79E-06 l.79E-06 0.01%

Anthracene 0.179 B.7E-OB 3.0E-01 2.91E-07 2.91E-07 0.00%

Benzo(a)anthracene 0.643 3.1E-07 3.0E-02 1.0SE-05 1.05E-05 0.06%

Benzo(a)pyrene 0.563 2.BE-07 3.0E-02 9.19E-06 9.19E-06 0.06%

Benzo(b)l1uoranthene 1.003 4.9E-07 3.0E-02 1.63E-05 1.63E-05 0.10%

Benzo(g.h.i)per}lene 0.147 7.2E-OB 3.0E-02 2.40E-06 2.40E-06 0.01%

Benzo(k)tluoranthene 0.703 3.4E-07 3.0E-02 l.lSE-05 l.lSE-05 0.07%

Chrysene 0.761 3.7E-07 3.0E-02 1.24E-05 1.24E-05 O.OB%

Dibenzo(a.h)Anthracene 0.11 5.4E-OB 3.0E-02 l.79E-06 l.79E-06 0.01%

Fluoranthene 1.226 6.0E-07 4.0E-02 1.50E-05 1.50E-05 0.09%

.Auorene 0.175 B5E-OB 4.0E-02 2.14E-06 2.14E-06 0.01%

Indeno(l,2.3-c.d)P)rene 0.19B 9.7E-OB 3.0E-02 3.23E-06 3.23E-06 0.02%

Naphthalene 0.061 3.0E-OB 3.0E-02 9.9SE-07 9.9SE-07 0.01%

Phenanthrene 0.672 3.3E-07 3.0E-02 1.lOE-05 1.10E-05 0.07%

Pyrene 1.17B 5.BE-07 3.0E-02 1.92E-05 1.92E-05 0.12%

Arsenic 5.4 2.7E-06 3.0E-04 B.B6E-03 B.B6E-03 54.25%

Barium 60.0 2.9E-05 7.0E-02 4.19E-04 4.19E-04 2.57%

Cadmium 0.5 2.3E-07 0.01 LOE-07 1.0E-03 SE-05 2.32E-04 1.02E-04 3.3SE-04 2.05%

Chromium 2B.0 1.4E-05 5.0E-03 2.74E-03 2.74E-03 16.80%

Copper 20.6 1.0E-05 3.7E-02 2.72E-04 2.72B-04 1.67%

Manganese 42B.3 2.lE-04 1.4E-0l 1.50E-03 1.50E-03 9.16%

Mercury 0.20 9.BE-OB 3.0E-04 3.26E-04 3.26E-04 2.00%

Nickel 23.6 1.2E-05 2.0E-02 5.77E-04 5.77E-04 3.53%

Vanadium 16.9 B.3E-06 7.0E-03 l.lBE-03 1.IBE-03 7.24%

SUMMARY HAZARD INDEX I 0.021 o.oootl 0.021

ABB Environment1l1 Services. Inc.

) ) )
Rev. B/92



( ( (
TABLE C.5-8 IOFSSIC-A I 31-AIIf:-Il4]

INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN ONSITE NON-FACILITY SURFACE SOIL (0-2 feet) - AVERAGE CONCENTRATION
CURRENT AND PUTIJRE COMMERCIAIJINDUSTRIAL WORKER
OUN CHEMICALS PHASE I RI REPORT
ROCHESrER. N.Y.

EXPOSURE PARAMETERS EQUATIONS

PAllAMInEll SYMBOL VALUE VNIn

CONrnNlRATlON SOIL CS Average mgikg CANCER tuSK = INTAKE (mrJkf:-day) '" CANCER SLOPE FACI"OR (mrJkf:-day)-1

CONrnNlRATION AIR PARTICULATES CAp Calculated mg'm'

CONCENTRATION AIR VOlATll.ES CAy Calculated mg'm' IIAZAIU> QUOTIENT = INTAKE (mrJkf:-day) IltEPHRENCH DOSH (mrJkf:-day)

VOUTIUZATION FACTOR· VF Calculated m'lkg

PARTICULATE EMISSION PACTOR PEF 4.63E+09 m'lkg INTAKE = (CAp + CA..) '" Ihll '" lIT'" HF '" I'D

INHALATION RATE IhR 2.5 m)!hour BW", AT", 3M dayl/yr

BODY WEIGHT BW 70 kg

EXPOSURE TIME EI 8 hour"day AIR CONCHNI1lATION P ARTICULA11!S = CS '" IIPHF

EXPO!lURE PREQUENCY EF 250 days,year

EXPO!lURE DURATION ED 25 years AIR CONCHNI1lATION VOLA'I1LHS = CS '" 1M

AVFJlAOINO TJME

CAN<Et AT 70 years

NONCAN<Et AT 25 vears

Note:

For noncarcinC¥enic effects: AT =EF/365 days per year

·Volatilization factor used only for volatile compounds ofpctential concern

ABB Environmental Services, Inc. Rev. &'93



TABlE C.5-lI,cORtinud IOFSSIC-A L3I-AU8-94 I

INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN ONSJfE NON-FACILITY SURFACE SOIL (0-2 fcct) - AVERAGE CONCHNTRATION
CURRENT AND FUTURE COMMERCIAL/INDUSfRIAL WORKER

OLIN CIffiMICALS PHASE I RI REPORT
ROCIffiSfER, N.Y.

CARCINOGBNlC EFFECTS

Son. vp AIR CONCBNTRAnaq AIR. CONCENTRATICIf INTAKE CANCBR SLoPR CANCRR PBRCBNT

COMPOUND CONCBNTRA110M (.. '11<0) VOLATILES PARtJCIJLATIlS (..wq-day) FACTOR RIsK tOTAL

.....Ibl ......... '1 ........... ....__....-1
Itls£:

Bcnzo(a)anthraccne 0.643 1.39E-lO 9.7E-12 ND
Bcnzo(a)pyrcne 0.563 1.22E-lO 8.SE-12 ND
Bcnzo(b)fhtoranthcne 1.003 2.17E-I0 1.SE-ll ND
Bcnzo(k)fluoranthene 0.703 1.52E-lO 1.IE-ll ND
Chryscne 0.761 1.64E-lO 1.IE-ll ND

Dibcnzo(a,h)Anthraccne 0.11 2.38E-ll 1.7E-12 ND
Indeno(I,2,3-c,d)Pyrcne 0.198 4.28E-ll 3.0E-12 ND
Arsenic 5.4 1.17E-09 8.2E-ll 5.0E+Ol 4.IE-09 19.08%
Cadmium 0.5 1.03E-I0 7.2E-12 6.IE+OO 4.4E-ll 0.20%
Chromium 28.0 6.0SE-09 4.2E-I0 4.IE+01 1.7E-08 80.72%

StJMMAlly CANCER RISI( 2R-08

NONCARCINOGENIC EFFECTS

son. VP AIR CONCBNTRATICN AlR COHClDif"fRATJCIf lNTAXB JUlPRRIlNCR HAl!.ARD PERCBNT

COMPOlJIIiIU CON CENTRA110N (--'J'k8) VOLA,TILBS PARTJaJLATBS (mwq-day) DOSII QUUfIBHT TOTAL

...Ib' ......." t ........ ...Jb_".., RrSK

2-Meth~aphthalcne 0.087 1.88E-ll 3.7E-12 ND
Acenaphthene 0.103 2.23E-ll 4.4E-12 ND
Acenaphthylene 0.110 2.37E-ll 4.liE-12 ND

Anthracene 0.179 3.86E-ll 7.SE-12 ND

Bcnzo(a)anthraccne 0.643 1.39E-lO 2.7E-ll ND
Bcnzo(a)pyrcne 0.563 1.22E-lO 2.4E-ll ND
Bcnzo(b)fhtoranthcne 1.003 2.17E-lO 4.2E-ll ND
Bcnzo(g,h,i)perylene 0.147 3.17E-ll 6.2E-12 ND
Bcnzo(k)fluoranlhene 0.703 1.52E-lO 3.0E-ll ND
Chryscne 0.761 1.64E-lO 3.2E-ll ND

Dibenzo(a,h)Anthraccne 0.11 2.38E-ll 4.liE-12 ND
Huoranthene 1.226 2.6SE-lO 5.2E-ll ND

Fluorene 0.175 3.77E-ll 7.4E-12 ND
Indeno(1.2,3-c,d)Pyrcne 0.198 4.28E-ll 8.4E-12 ND
Naphthalene 0.061 l.32E-ll 2.6E-12 ND

HJ.enanthrcne 0.672 1.4SE-I0 2.8E-ll ND

Pyrcne 1.178 2.54E-lO 5.0E-ll ND

Arsenic 5.4 1.17E-09 2.3E-lO ND

BariJ.m 60.0 l.30E-08 2.SE-09 1.OE-04 2.SE-05 1.92%
Cadmium 0.5 1.03E-lO 2.0E-ll ND

Chromium 28.0 6.0SE-09 1.2E-09 ND

Copper 20.6 4.4SE-09 8.7E-I0 ND

Manganese 428.3 9.2SE-08 1.8E-08 l.4E-05 l.3E-03 98.07%

Mercury 0.20 4.32E-ll 8.SE-12 8.6E-05 9.8E-08 0.01%

Nickel 23.6 5.09E-09 1.OE-09 ND

Vanadium 16.9 3.6SE-09 7.2E-I0 ND

SUMMARY HAZARD INDEX 0.001

,

ABBl ~ntal Servi:es, Inc. ) )ev.8/93



TABLEC.5-9

INCIDENTAL INGFSIlON OF AND DERMAL CONTACTWTIH SOn. (0-10 feet) - MAXIMUM CONCENfRATION
FUTIJRE CONSfRUCTION WORKER - ONE MONIH EXPOSURE
OLIN CHEMICALS PHASE I RI REPORT
ROCHESrER. N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

(
IO-SBC-Ml I 31-AoS-94I

PARAMETER SYMBOL VALUE UNITS

CONCENTItATION SOIL CS Maximum mWkg CAHCI!ll RISK = INTAKE (mpJt,;-Iby):o: CAHCHIl SLOPE FAcroll (mpJt,;-Iby)- 1

INGHSTION IlATH IR 480 mg/day

FIlAC110N INGIlSTED FI 100% HAZAIlD QUOTIHNT =INTAKE (mpJt,;-Iby) IlU!PHIlHNCH DOSE (mPIkI;-lby)

SOIL ADHHIlHNCH FACI'OIl SAP 1 mg/cm'

SUIlFACH AIlHA HXPOSHD SA 5.800 cm'/day INTAKE = (lNTAKE-INGHSTION) + (lNTAKE-DHIlMAL)

CONVHIlSION FAcroll CF 0.000001 kg/mg

BODY WHlGIIT BW 70 kg INTAKE-INGESTION = CS:o:Ill:o:P1:o:Cl':o:HF:o:l'D

HXPOSUllH FIlOOUHNCY EF 30 days,year BW:o: AT:o:36S lbyolJr

HXPOSUllH DUIlATION ED I years

AVHIlAGlNG TOO! INTAKE-DHIlIlAL = CS:o: SA:o:SAF:o: AH:o:CF:o:HF:o:l'D

CAHCI!ll AT 70 years BW:o: AT:o: '6S lbyolJr

NONCAHCI!ll AT 0.08 years

DHIlMAL ABSOIlPTlON HFPlCIHNCY AE Chemical-specific Unitle..

Note: CSF = Cancer Slope Fodor

For noncarcinogenic effects: AT = EF/365 days per year RID = Reference Dose

ABB Emironmenlal Services. Inc. Rev. 8192



TABLE C.S-9, continucd

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SOIL (0-10 fcct) - MAXIMUM CONCENIllATION

FUTUIl.E CONlITR UCTION WORKER - ONE MONTH EXPOSURE

OLIN CIII!MICALS PHASE I RI REPORT

ROCHESTER, N.Y.

CARCINOGENIC EFFECTS

IO-SBC-MI ~1-Aur;-941

SOIL INTAltB DllR.MAL INTAU CSI' esp CANCBR RISIt CANCER RISIt TOTAL PERCBNT

COMPOuND CONCBNTRATION INGESTION ABSORPTION DllR.MAL ORAL DllR.MAL INOBITION DI!RMAL CANCER TOTAL

"OIltsl ' ••It.-diY) EI'I'ICIENCY (••Ik, .....-d.y) 'aalks-d.y\-t (,...It, -d") - I RUIt RISIt

Benzo(a)anthracene 34 2.7E-07 Not Evaluated Not Evaluated 7.3E-OI NOI Evaluated 2.0E-07 Not Evaluated 2.0E-07 8.21%

Benzo(a)pyrene 27 2.2E-07 7.3E +00 1.6E-06 1.6E-06 6S.16%

Benzo(b)Ouoranthene 3S 2.8E-07 7.3E-OI 2.IE-07 2.IE-07 8,4S%

Bcnzo(k:tIuoranthene 22 1.8E-07 7.3E-02 I.3E-08 I.3E-08 0.S3%

Cbrysene 37 3.0E-07 7.3E-03 2.2E-09 2.2E-09 0.09%

Dibenzo(a,h )Anthracene 2.9 2.3E-08 7.3E+00 I.7E-07 1.7E-07 7.00%

Inde nO(I.2.3 -Cod )Pyrene IS 1.2E-07 7.3E-OI 8.8E-08 8.8E-08 3.62%

AneDic 12 9.7E-08 I.7SE+OO I.7E-07 I.7E-07 6.94%

Chromium 180 1.4E-06 ND

SUMMARY CANCER RISK 2H-D6 OH+OO 2E-D6

NONCARCINOGENIC EFFECTS

SOIL INTAIt!! DERMAL INTAJtI! RID RID HAZAIlD HAZAIlD TOTAL PBIlCI!NT

COMPOuND CONCI!NTRATION INGESTION ABSORPTION DI!RMAL ORAL DI!RMAL QUOTIENT QUOTIBNT HAZAIlD TOTAL

laalk.l ' ...Jh-dnl EpplCiENCY ' ...Jh-dnl 'a.th-d." ...Jk.-d.... INGESTION DllR.MAL QUOTIENT RISK

2.6 -Dichloropyridine 3.1 2.2E-OS Not Evaluated Not Evaluated 1.0E-03 Not Evaluated 2.18E-02 Not Evaluated 2.18E-02 0,41%

2 - Chloropyridine 12 8.5E-OS 1.0E-02 8.4SE-03 8,4SE-03 0.16%

2 -Methylnaphthalene 0.S4 3.8E-06 3.0E-OI I.27E-OS 1.27E-OS 0.00%

3 - Chloropyridine 2.9 2.0E-OS 1.0E-02 2.Q4E-03 2.04E-03 0.04%

Acenaphthene 3.9 2.7E-OS 6.0E-OI 4.58E-OS 4.S8E-OS 0.00%

Acenaphthylene 0.17 1.2E-06 3.0E-OI 3.99E-06 3.99E-06 0.00%

Anthracene 10 7.0E-OS 3.0E+00 2.3SE-OS 2.3SE-OS 0.00%

Bouza(a)aDthracene 34 2,4E-04 3.0E-OI 7.98E-04 7.98E-04 0.01%

Benzo(a)pyrene 27 1.9E-04 3.0E-OI 6.34E-04 6.34E-04 0.01%

Benzo( b)Ouoranthene 3S 2.5E-04 3.0E-OI 8.22E-04 8.22E-04 0.02%

Be nzo( I'.h.i)perylene II 7.7E-OS 3.0E-OI 2.S8E-04 2.S8E-04 0.00%

Benzo(k)fluora nthene 22 I.SE-04 3.0E-OI S.17E-04 S.17E-04 0.01%

Chrysene 37 2.6E-04 3.0E-OI 8.69E-04 8.69E-04 0.02%

Dibenzo(a,h )Anthracene 2.9 2.0E-OS 3.0E-OI 6.8IE-OS 6.8IE-OS 0.00%

Fluoranthene 74 S.2E-04 4.0E-OI 1.30E-03 1.30E-03 0.02%

Fluorene 4.8 3.4E-OS 4.0E-OI 8,4SE-OS 8,4SE-OS 0.00%

Indeno(I.2.3 -Cod )Pyrene IS \.IE-04 3.0E-OI 3.S2E-04 3.S2E-04 0.01%

Naphthalene 0.37 2.6E-06 3.0E-OI 8.69E-06 8.69E-06 0.00%

Phenanthrene 48 3.4E-04 3.0E-OI \.I3E-03 \.I3E-03 0.02%

Pyrene 62 4.4E-04 3.0E-OI 1.46E-03 1.46E-03 0.03%

Pyridine 8.4 5.9E-OS 1.0E-02 S.92E-03 S.92E-03 0.11%

Arsenic 12 8.5E-OS 3.0E-04 2.82E-OI 2.82E-OI S.23%

Chromium 180 I.3E-03 2.0E-02 6.34E-02 6.34E-02 1.18%

Manganese 1200 8.5E-03 1.4E-OI 6.04E-02 6.04E-02 \.12%

Mercury 210 I.SE-03 3.0E-04 4.93E+00 4.93E+00 91.60%

SUMMARY HAZARD INDEX 5 0 S
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TABLE CoS-I0

INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN SOIL (0-10 feet) - MAXIMUM CONCENTRATIONS

FlTIURE CONSTRUCTION WORKER - ONE MONIH EXPOSURE

OUN CHEMICALS PHASE I RI REPORT

ROCHESTER. N.Y.

(

EXl'OSURE PARAMETERS

(

EQUATIONS

(
[O-SBI-Ml! 31-~1

PARAMEIE.R SYMBOL VALUE UNITS

CONCENTRATION SOiL CS Maximum l mgikg CANCER RISK = INTAKE (ml'ltl;-dBy) I CANCER SLOPE FACfOR (mrJIrg-dBy)-1

CONCl!N11l.ATlON AIR PARTICUlATES CAp Calculated mgim'

CONCENTRATION AIR VOLATIlES CAv Calculated mgim' HAZARD QUaIlENT = INTAKE (ml'ltl;-dBy) /1tEFE1tENCE CONCENTltATION (mrJIrg-dBy)

VOLATIUZATION FACTOR- VF Calculated m'lkg

24 HOUR AVERAGE PM10 STANDARD PMIO 5000 ugim'

CONVERSION FACTOR. CF IE-09 kgiug INTAKE = (CAp + CAY) I lh1t I lITI BPI ED

INHAlATION RATE IhR 2.5 m'lhour BWI ATI 365 dByoJrr

BODY WEIGHT BW 70 kg

EXPOSURE: TIME Er 8 houn/day AlItCONCENTltATIONPAltTICUlA"IES = CSIPMlOI CF

EXPOSURE PREQUENCY EF 30 days,year AlIt CONCENTltATION VOLATILES = CS I INF
EXPOSURE DURATION ED I years

AVEllAO}NO TIME

CANCER AT 70 years

NONCANCER AT 0.08 vears

Note:

For noncarcinogenic effects: AT =EF/365 days per year

·Vol31ilization factor used only for volatiJe compounds of petentia1concern

ABB Environmental Services, Inc. Rev. &'93



TABLE C.S -10. conlinncd

INHAlATION EXPOSURE TO PAllTICUIATES AND VOlATll.ES IN SOll. (0-10 reet) - MAXIMUM: CONCENTllATIONS

FUTUllE CONSTllUCTION WOllKEll - ONE MONTH EXl'OSUllE

OLIN CHEMICALS PHASE IllIllEPOllT

IlOCHESTEll, N.Y.

CAllCINOGENIC EFFECTS

10-581-1'(1 I 31- Au5- •• 1

SOIL VP AIR. OON"CBN'I'RATIOH AIR OONCl!NI'MTION INTAICIl CANCER. SLOPB CANCER PEltcmrr

COMPOUND ~RATION (..•...5) YOlATIUlS PAlttlCUlATES (-wq-day) PACTOIl IUSlt TOI'AL

..d:lrl ,",do' ......) 1."rlb-!!g1-1 IUn

Benzo(a)anthmcene 34 0.00017 S.7E-08 ND

Benzo(a)pyrene 27 0.000135 4.SE-08 ND

Benzo(b)f1uomnthene 35 0.000175 5.9E-08 ND

Benzo(k)fluoranthene 22 0.00011 3.7E-08 ND

Chrysene 37 0.000185 6.2E-08 ND

Dibe nzo( a,h )Anthracene 2.9 0.0000145 4.9E-09 ND

Indeno(I,2,3 -c.d )Pyrene 15 0.000075 2.5E-08 NO

Arsenic 12 0.00006 2.0E-08 5.0E+01 1.0E-06 7.52%

Chromium 180 0.0009 3.0E-07 4.IE+01 I.2E-05 92.48%

SUIOIAllY CANCHll IllSK IE-OS

NONCAllCINOGENIC EFFECTS

SOIL VP AIR OONCHNTRATION AIR. CXJHCENTRATION INTAKE IlEPI'lUlNCE HAZARD PIlRCIlNI'

COMPOUND CONCENTRATION (..•...5) VOlATIUlS PARTICULATES (..wq-day) DOllB QUOTIEHT TOTAL

I..·'b' 1..•..·\ ...... .../k.....dav\ RISK

2,6 - Oichloropyridine 3.1 0.0000155 4.5E-06 ND

2 - Chloropyridine 12 0.00006 1.8E-05 ND

2 - Methylnaphthalene 0.54 0.0000027 7.9E-07 ND

3- Chloropyridine 2.9 0.0000145 4.3E-06 NO

Acenaphthene 3.9 0.0000195 5.7E-06 NO

Acenaphthylene 0.17 0.00000085 2.5E-07 ND

Anthracene 10 0.00005 I.SE-05 NO

Benzo(a)anthmcene 34 0.00017 5.0E-OS NO

Benzo(a)pyrene 27 0.000135 4.0E-05 NO

Benzo(b)f1uom nthene 35 0.000175 5.IE-05 ND

Be nzo(g, h, i) pe ryle ne II 0.000055 1.6E-05 ND

Benzo(k)fluoranthene 22 0.00011 3.2E-05 ND

Chrysene 37 0.000185 5.4E-05 ND

Oibenzo(a.h)Anthracene 2.9 0.0000145 4.3E-06 ND

Fluoranthene 74 0.00037 I.IE-04 NO

Fluorene 4.8 0.000024 7.0E-06 NO

Indeno(I,2,3 -c.d )Pyrene 15 0.000075 2.2E-05 NO

Naphthalene 0.37 0.00000185 5.4E-07 ND

Phenanthrene 48 0.00024 7.0E-05 NO

Pyrene 62 0.00031 9.IE-05 ND

Pyridine 8.4 0.000042 I.2E-05 ND

Arsenic 12 0.00006 1.8E-05 NO

Chromium 180 0.0009 2.6E-04 ND

Manganese 1200 0.006 1.8E-03 1.4E-05 1.3E+02 97.23%

Mercury 210 0.00105 3.IE-04 8.6E-05 3.6E+00 2.77%

SUIOIAll.Y HAZAllD INDEX 129
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TABLE C.5-11
INCIDENTAL INGESTION OF AND DERMAL CONTACT WfIH SOn. (0-10 feet) - AVERAGE CONCENTRATION
FUTIJRE CONSTRUCTION WORKER - ONE MONIH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT
ROCHESTER. N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

(
IO-SHe-Ai 31-AD&-M]

PARAMETER SYMBOL VALUE UNITS

CONCENTRATION SOn. CS Average mglkg CANCER RISK = INTAKE (mwq-dlIJ)" CANCER SLOPE FACIDR (mwq_dlly)-1

INGHSTlON RAlE IR 480 mg'day

FRACllON INGI!SI1!D FI 100% HAZAIU> OUOJ1ENT = INTAKE (mwq-dlly) I REFERENCE DOSE (~-dlIJ)

SOn. ADHERENrn FACIDR SAF 1 mg'an'

SURFACE AREA EXPOSED SA 5,800 ='/day INTAKE = (INTAKE-INGESTION) + (INTAKE-DEItllAL)

CONVERSION FACIUR CF 0.000001 kg'mg

BODY WElGIrr OW 70 kg INTAKE-INGHSTlON = CS"IIl"FI" O'"EF" ED

EXPOSURll FREQUENCY EF 30 days,year BW" AT" 3M dlIJl/Jr

EXPOSURll DURATION ED 1 years

AVERAGlNG 'l1KI! INTAKE-DERIlAL = CS" SA"SAF" AE" CP" EF" ED

CANCER AT 70 years BW" AT" 3M dlIJI/Jr
NONCANCER AT 0.08 years

DEItllAL ABSORPnON HPFICIENCY AE Chemical- specific Unitl...

Note: CSF =Cancer Slope Fador

For noncarcinogenic effects: AT =EF/365 daY' per year RID =Reference Dose

ABB Environmenlal Services. Inc. Rev. &'92



TARLE C.5-lI. CODliDued

INCIDENTAL INGEnlON OF AND DI!lUIAL CONTACT WITH SOIL (0-10 fool) - AVERAGE CONCENTRATION

FUrURE CONsrIl.UCTION WOllKER - ONE MONTH EXPOSURE

OLIN CHl!IllCALS PRASE Illl llEPOllT

IlOCHEnl!ll, N.Y.

CAllCINOGENIC EFFI!CTS

IO-SRC-AI I 31-AuS-94!

SOIL INTAItE DJlR.WAL INTAItE CSP esp CANCER IUSIt CANcBR RISI: TOTAL PIlRCBNT

COWPOUND CONCBNtRATION INGIlSTION .AIlSOilPT1ON DJlR.WAL ORAL DIlIlWAL INOBSTION DIlRWAL CANCIlR TOTAL

...Ik.' , ...Ik.-d.." Bl'plClENCY ' ...Ik.-d.... , ...Jk. 41 .... - 1 i.o1k.~d.... -1 IlISIt R1Sit
Benw(a)anlhracene 1.909 UE-08 Nol Evaluated Not Evaluated 7.3E-OI Not Evaluated I.1E-08 Not Evaluated I.1E-08 5.43%

Benzo(a)pyrene 1.573 I.3E-08 7.3E+00 9.2E-08 9.2E-08 44.73%

Benzo(b)Ouoranthene 2.184 1.8E-08 7.3E-OI I.3E-08 I.3E-08 6.21%

Benzo(k)fluoranthene 1.364 I.1E-08 7.3E-02 8.0E-IO 8.0E-IO 0.39%

Chrysene 2.085 I.7E-08 7.3E-03 1.2E-IO 1.2E-IO 0.06%

Dibenzo(a,h)Anthracene 0.264 2.IE-09 7.3E+00 1.6E-08 1.6E-08 7.50%

Indeno(I,2. 3-Cod )Pyrene 0.837 6.7E-09 0.73 4.9E-09 4.9E-09 2.38%

Arsenic 4.9 3.9E-08 1.75E+00 6.9E-08 6.9E-08 33.30%

Chromium 36.1 2.9E-07 NI:

SUIlllAllY CANCRa RISK 2E-01 OH+OO 2E-07

NONCAllCINOGENIC EFFI!CTS

SOIL INTAItE DIlRMAL INTAn! RID IlID HAZAllD HAZAIlD TOTAL PBllCENT

COMPoUND CONCBNTRATION INQI!STION ABSORPTION DIlRWAL OIlAL DIlRMAL QUOTIENt QUOTIENT HAZAIlD tOTAL

(.&!It,) ( ..alta-doy\ IlPPIClBNCY 1••It.-d..1 i ••It. -d'." i ••iko-do"" INGESTION DIlRWAL OUOTIENT 1l1Slt

2.6 - Dichloropyridine 0.227 1.6E-06 NOl Evaluated Not Evaluated 1.0E-03 Not Evaluated 1.60E-03 Not Evaluated 1.60E-03 0.30%

2 - Chloropyridine 0.787 5.SE-06 1.0E-02 5.54E-04 5.54E-04 0.10%

2 - Methylnaphthalene 0.159 I.1E-06 3.0E-OI 3.75E-06 3.7SE-06 0.00%

3- Chloropyridine 0.265 1.9E-06 1.0E-02 1:87E-04 1.87E-04 0.03%

Acenaphthene 0.307 2.2E-06 6.0E-OI 3.60E-06 3.60E-06 0.00%

Acenaphthylene 0.151 l.lE-06 3.0E-OI 3.54E-06 3.54E-06 0.00%

Anthracene 0.612 4.3E-06 3.0E+00 1.44E-06 1.44E-06 0.00%

Benzo( a)a nthracene 1.909 1.3E-05 3.0E-OI 4.48E-05 4.48E-05 0.01%

Benzo(a)pyrene 1.573 I.1E-05 3.0E-OI 3.69E-05 3.69E-05 0.01%

Benzo(b)Ouoranthene 2.184 1.5E-05 3.0E-OI 5.13E-05 5.13E-05 0.01%

Be nzo( Foh.i)pe rylene 0.635 4.5E-06 3.0E-OI 1.49E-05 1.49E-05 0.00%

Benzo(k)fluoranthene 1.364 9.6E-06 3.0E-OI 3.20E-05 3.20E-05 0.01%

Chrysene 2.085 1.5E-05 3.0E-OI 4.90E-05 4.90E-05 0.01%

Dibenzo(a,h)Anthracene 0.264 1.9E-06 3.0E-OI 6.19E-06 6.19E-06 0.00%

Fluoranthene 4.014 2.8E-05 4.0E-OI 7.07E-05 7.D7E-05 0.01%

Fluorene 0.389 2.7E-06 4.0E-OI 6.8SE-06 6.85E-06 0.00%

Indeno(I,2.3 -c,d)pyrene 0.837 5.9E-06 3.0E-OI 1.97E-05 1.97E-05 0.00%

Naphthalene 0.155 I.1E-06 3.0E-OI 3.64E-06 3.64E-06 0.00%

Phenanthrene 2.609 1.8E-05 3.0E-OI 6.13E-05 6.13E-05 0.01%

Pyrene 3.502 2.5E-05 3.0E-OI 8.22E-05 8.22E-05 0.02%

Pyridine 0.484 3.4E-06 1.0E-02 3.4IE-04 3.4IE-04 0.06%

Arsenic 4.9 3.4E-05 3.0E-04 I.1SE-OI I.1SE-OI 21.27%

Chromium 36.1 2.5E-04 2.0E-02 1.27E-02 1.27E-02 2.36%

Manganese 440.4 3.IE-03 1.4E-OI 2.22E-02 2.22E-02 4.11%

Mercury 16.46 1.2E-04 3.0E-04 3.87E-OI 3.87E-OI 71.67%

SUIlIlAll.Y RAZAllD INDEX 0.5 0 0.5
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( ( (
TABLEC.5-12

INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN son. (0-10 feet) - AVERAGE CONCENTRATIONS

FUIURE CONSTRUCTION WORKER - ONE MONIH EXPOSURE

OUN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

IO-SBI-At I 31-ADg-94I

EXPOSURE PARAMEI'ERS EQUATIONS

PARAMElHR SYMBOL VALUE UNITS

CONCFN11lATION SOIL CS Average mgikg CANCER RISK = INrAKE (m~-day)KCANCER SLOPR PACfOR (mWltg-day)-1

CONCEN11lATION AIR PARTICULATES CAp Calculated mgim'

CONCEN11lATION AIR VOLATIlES CAy Calculated mgim' HAZARD QUOTIIDIT = INrAKE (m~-day)'RRl'RRRNCE CONCENTRATION (mWltg-dllJ)

VOLATIUZATION PACTOR· VF Calculated m'lkg

24 HOUR AVERAGE PMlOSTANDARD PMIO 5000 ugim'

CONVERSION PACTOR CF lE-09 kgiug INrAKE= (CAp + CAY)KIhRKIITK RPKRD

INHALATION RATE IhR 2.5 m'!hour BW KATK 36S dayl/yr:

BODY WEIGHT BW 70 kg

EXPOSURB TIME Ef 8 hoursday AIRCONCENTRATIONPARTICULATRS = CSKP.M10K CP

EXPOSURB PRBQUENCY EF 30 days,year AIR CONCENTRATION VOL'\TILRS = CS K IfVP

EXPOSURB DURATION ED 1 years

AVERAGING TIME

CANCER AT 70 years

NONCANCER AT 0.08 years

Note:

For noncarcinogenic effects: AT = EF/365 days per year

·Volttilization factor used only for volatile compounds of p<xential concern

ABB Environmental Services, Inc. Rev. &'93



:fABLE C.S-12. continued

INHALATION EXPOSUltE TO PAllTlCUIATES AND VOIATll.ES IN SOIL (0-10 feet) - A VEllAGE CONCENTIlATlONS

FUTUltE CON!ITllUcrION WORKER - ONE MONTH EXPOSUltE

OLIN CHEMICALS PHASE IRIREPORT

ROCHESTER.. N.Y.

CARCINOGENIC EFFEcrS

lOlL VI' AIR roNCllNTRATIOH AIR OOHC1!Nl'IlATIOH IHTAtm CANCI!It SLOPS CANClIR PllII.CJ!NT

OOMPOUNll CONCIlNTRATIOH (.>~) VOlATIUlS PAllTlCUlATI!S (1II~-day) PACfOR "RISI: TCifAL

",..1Ira1 "'.......! ....""''\ ....1Ib_dIIv\-t \USB:

Benzo(.).nthmcene 1.909 ,- 0.0000095447 3.2E-09 NO

Benzo(.)pyrene 1.573 0.0000078649 2.6E-09 NO

Benzo(b)fiuoranlhene 2.184 0.0000109192 3.7E-09 NO

Benzo(kfluora nlhene 1.364 0.0000068204 2.3E-09 NO

Chrysene 2.085 0.0000104253 3.5E-09 NO

Oibenzo(a,h)Anthracene 0.264 0.0000013186 4.4E-l0 NO

I ndeno(I.2,3 -c,d )Pyrene 0.837 0.0000041854 1.4E-09 NO

Arsenic 4.9 0.0000244231 8.2E-09 5.0E+01 4.1E-07 14.17%

Chromium 36.1 0.0001804231 6.1E-08 4.1E+01 2.5E-06 85.83%

SUlOIAIt.Y CANCHIl RISK 3B-06

NONCAllCINOGENIC EFFEcrS

lOlL VI' AIJl mHCBNrRATION AlII. OOMCENrRATION INTAKE &l'.I'llIU'SCE KI'o7AIUl PIlllCl'Nr

COMPOUND OONCllHrRATION (.'~) VOlATIUlS PAllTlCUlATI!S (.~-day) DOtB QUOTIBN't TOTAL

...Ib, '......, ......" '..............., \USB:

2.6 - Dichloropyridine 0.227 0.0000011349 3.3E-07 ND

2 - Chloropyridine 0.787 0.0000039328 1.2E-06 ND

2- Methyln.ph,halene 0.159 0.0000007974 2.3E-07 ND

3- Chloropyridine 0.265 0.0000013236 3.9E-07 ND

Acenaphthene 0.307 0.0000015333 4.5E-07 ND

Acenaphthylene 0.151 0.0000007545 2.2E-07 ND

Anthracene 0.612 0.0000030594 9.0E-07 ND

Benzo(a)anthmcene 1.909 0.0000095447 2.8E-06 ND

Benzo(a)pyrene 1.573 0.0000078649 2.3E-06 ND

Benzo(b)fiuomnthene 2.184 0.0000109192 3.2E-06 ND

Benzo([7,h.i)perylene 0.635 0.0000031735 9.3E-07 ND

Benzo(kfluora n'hene 1.364 0.0000068204 2.0E-06 ND

Chry,ene 2.085 0.0000104253 3.1E-06 ND

Dibenzo(a,h)Anthracene 0.264 0.0000013186 3.9E-07 ND

Fluoranthene 4.014 0.0000200708 5.9E-06 ND

Fluorene 0.389 0.000001944 5.7E-07 ND

I ndeno(I,2.3 -c,d )Pyrene 0.837 0.0000041854 1.2E-06 ND

N.ph'halene 0.155 0.0000007746 2.3E-07 ND

Phenanthrene 2.609 0.0000130441 3.8E-06 ND

Pyrene 3.502 0.0000175094 5.1E-06 ND

Pyridine 0.484 0.0000024191 7.1E-07 ND

Arsenic 4.9 0.0000244231 7.2E-06 ND

Chromium 36.1 0.0001804231 5.3E-05 NO

Manganese 440.4 0.0022019231 6.5E-04 1.4E-05 4.6E+Ol 99.40%

Mercury 16.46 0.0000822981 2.4E-05 8.6E-05 2.8E-01 0.60%

SUlOIAR.Y HAZAR.D INDEX 46
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TABLEC5-13

INCIDENTAL INGESTION OF AND DERMAL CONTACT WfIH SOIL (0-10 feet) - MAXIMUM CONCENTRATION

FUTIJRE CONSTRUCTION WORKER - SIX MONIlI EXPOSURE

OUN CHEMICALS PHASE I RI REPORT

ROCHESfER. N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

l!cSBC-M I
(

31-AnK-94I

PARAMEfER SYMBOL VALUE UNITS

CONCENTRATION SOIL CS Maximum mglkg CANCER RISK = INTAKE (m~-day)'" CANCEIl. SLOPE FACIUK (mr1kp;-day)-1

INGESTION KATE IR 480 mg'd"'f

FRACTION INGI!SI1lD F1 100% HAZARD ouanmrr = INTAKE (mr1kp;-day) IItI!FI!RI!NCE DOSE (mr1kp;-day)

SOIL ADHEKl!NCI! FACIUR SAF 1 mg'cm'

SURFACE AREA EXPOSED SA 5.800 cm'/d"'f INTAKE = (INTAKE-INGESTION) + (INTAKE-DElUlAL)

CONVERSION FACIUR CF 0.000001 kg'mg

BODY WRIGHI" BW 70 kg INTAKE-INGl!STION = CS", IR",Fb CP",EF", ED

HXPOSUKl! FREQUENCY EF 180 days,;-ear BW", AT", 365 cblJoIyr:
HXPOSUKl! DUKATION ED 1 years

AVEKAGING TIME INTAKE-DEItMAL = CS", SA", SAP", AE", CF",EF", ED

CANCER AT 70 years BW", AT", 365 cblJoIyr:
NONCANCER AT 0.49 years

DElUlAL ABSORPTION EFFICIENCY AE Chemical-specific Unltless

Note: CSF = Cancer Slope Fador

For noncarcinogenic effects: AT = EF/365 days per year RID = Reference Dose

~-
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TABLE C.S-I3, continued

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SOn. (0-10 feet) - MAXIMUM CONCENTllATION

FUTURE CONSTRUCTION WORKER - SIX MONTH EXPOSURE

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

CARCINOGENIC EFFECTS

[O-SBC-M 31-Aur;-941

SOIL INTAICE OmUtAL (NTAItE Csp CSP CANCBlllllSK CANCBllRISK TOTAL PERCIINT

COMPOUND CONCENTRATION INGESTION ABSORPTION IJIlllMAL ORAL IJBllMAL INORSTrON DIlllMAL CAN CElt TOTAL

(,..Ihl <ta'lta -dnl EPPICIENCY , ••ltl-dn·) ( ..lilta-4.yj-l (_Ilk. ,-.hy) -1 RIU RISK
Benzo(a)ao thracene 34 1.6E-06 Not Evaluated NotEvalU~ 7.3E-OI Not Evaluated 1.2E-06 Not Evaluated I.2E-06 8.21%

Benzo(a)pyrene 27 I.3E-06 7.3E+00 9.5E-06 9.5E-06 65.16%

Benzo(b)fiuora nthene 35 1.7E-06 7.3E-01 1.2E-06 1.2E-06 8.45%

Be nzo(k)CIuora nthene 22 I.1E-06 7.3E-02 7.8E-08 7.8E-08 0.53%

Chrysene 37 1.8E-06 7.3E-03 I.3E-08 I.3E-08 0.09%

Dibenzo(a.h )Anthra""ne 2.9 1.4E-07 7.3E+00 1.0E-06 1.0E-06 7.00%

Indeno(I.2.3 -c,d )Pyrene IS 7.2E-07 7.3E-01 5.3E-07 5.3E-07 3.62%

Arsenic 12 5.8E-07 1.75E+00 1.0E-06 1.0E-06 6.94%

Chromium 180 8.7E-06 ND

SUMMARY CANCER RISK IE-OS liE+00 IE-OS

NONCARCINOGENIC EFFECTS

SOIL INTAKE DERMAL INTAKE Rrn RID HAZARD HAZARD TOTAL PER.CENT

COMPOUND CONCENTR.ATION INGESTION ABSORPTION DBRMAL ORAL DERMAL QtJOTIENT QUOTIENT HAZARD TOTAL

("alhl ( ..all:&-dayl BPPIClBNCY ( ....lts -dly) , ...tta-d,,) •••/h; ....d.y) INGBSTION DBIlMAL QUOTIENT RISK

2.6 -Dichloropyridine 3.1 2.1E-05 Not Evaluated Not Evaluated 1.0E-03 Not Evaluated 2.14E-02 1 Not Evaluated 2.14E-02 0.41%

2 - Chloropyridine 12 8.3E-05 1.0E-02 8.28E-03 8.28E-03 0.16%

2- Methylnaphthalene 0.54 3.7E-06 3.0E-01 1.24E-05 1.24E-05 0.00%

3-Chloropyridine 2.9 2.0E-05 1.0E-02 2.00E-03 2.00E-03 0.04%

Acenaphthene 3.9 2.7E-05 6.0E-01 4.49E-05 4.49E-05 0.00%

A""naphthylene 0.17 1.2E-06 3.0E-01 3.91E-06 3.91E-06 0.00%

Anthracene 10 6.9E-05 3.0E+00 2.30E-05 2.30E-05 0.00%

Be nzo(a )anthracene 34 2.3E-04 3.0E-01 7.82E-04 7.82E-04 0.01%

Benzo(a)pyrene 27 1.9E-04 3.0E-01 6.2IE-04 6.21E-04 0.01%

Benzo(b)fiuoranthene 35 2.4E-04 3.0E-01 8.05E-04 8.05E-04 0.02%

Benzo(y.h.i)perylene 11 7.6E-05 3.0E-01 2.53E-04 2.53E-04 0.00%

Benzo(k )CIuoranthene 22 I.5E-04 3.0E-Ol 5.06E-04 5.06E-04 0.01%

Chrysene 37 2.6E-04 3.0E-01 8.51E-04 8.51E-04 0.02%

Dibenzo(a.h)Anthra""ne 2.9 2.0E-05 3.0E-01 6.67E-05 6.67E-05 0.00%

Fluoranthene 74 5.1E-04 4.0E-01 1.28E-03 1.28E-03 0.02%

Fluorene 4.8 3.3E-05 4.0E-01 8.28E-05 8.28E-05 0.00%

Indeno(I.2.3 -c,d)Pyrene 15 1.0E-04 3.0E-01 3.45E-04 3.45E-04 0.01%

Naphthalene 0.37 2.6E-06 3.0E-01 8.51E-06 8.51E-06 0.00%

Phenanthrene 48 3.3E-04 3.0E-01 1.10E-03 1.I0E-03 0.02%

Pyrene 62 4.3E-04 3.0E-01 1.43E-03 1.43E-03 0.03%

Pyridine 8.4 5.8E-05 1.0E-02 5.80E-03 5.80E-03 0.11%

Arsenic 12 8.3E-05 3.0E-04 2.76E-01 2.76E-01 5.23%

Chromium 180 1.2E-03 2.0E-02 6.21E-02 6.21E-02 1.18%

Man~nese 1200 8.3E-03 1.4E-01 5.92E-02 5.92E-02 1.12%

Mercury 210 1.4E-03 3.0E-04 4.83E+00 4.83E+00 91.60%

=-~
SUMMARY HAZARD INDEX S 0 S

ABB Enviror )erVi:es. Inc. ) ) Rev. 8/92



TABLh C.5-14
INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN SOIL (0-10 feet) - MAXIMUM CONCENTRATIONS
FlTIURE CONSTRUCTION WORKER - SIX MONTH EXPOSURE
OUN CHEMICALS PHASE I REPORT
ROCHFSfER. N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

[Q:-SBI-Il

(
3t -AIlr;-94 I

I
PAIlAIfB1HR SYMBOL VALUE UNm

CONCl!N11l.ATION SOIL CS Maximum mw'\<g CANCER. IUSK = INTAXE (mr/kr;-dllJ) J: CANCHK SLOPE FACI'OR (mr/kr;-dllJ)-1

CONCl!N11l.ATION AIR PARTICULATES CAp Calculated mflm'

CONCl!N11l.ATION AIR VOLATILES CAy Calculated mflm' HAZARD QUOOlENT =INTAXE (mr/kr;-dllJ) I ItEPERENCE CONO!NTltATlON (mr/kr;-dllJ)

VOI..A.T1UZATIQN PACTOR· VF Calculated m't1<g

Z< HOUR AVFll.AOE PMIO STANDARD PMIO 5000 uflm'

CONVFll.SION fACTOR CF IE-09 kl'/Ug INTAXE = (CAp + CAY)J:IhRJ:E1'J:EFJ:ED

INHALATION RAm IhR 2.5 mSlhour BWJ: ATJ: 36S dllJl/p:

BODY WEIOHT OW 70 kg

EXPOSURE TIMI! ET 8 hour~day AIR CONCENTllATlON PAIrIlCUIATI!S = CS J: PIlIOJ: Cl'

EXPOSURE PR1!QU1!NCY EF 180 days,year AIR CONCENTllATlON VOLATILES = CS J: llVF

1!XPOSURE DURATION ED I years

AVFll.AOINO TIM1!

CAN~ AT 70 years

NONCANCER AT 0.49 Years

Note:

For noncarcinogenic effects: AT =EF/365 days per year

·Vol.aJ.ization mdor used only for volatile oompolttlds ofpctential concern

ABB Environmental Services. Inc. Rev. &'93



TABLI! C.S-14. continned
INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN SOIL (0-10 feet) - MAXIMUM CONCI!NTR.ATIONS

FlITURE CON!ITKUCTION WORKER - SIXIlONTH EXPOSURE

OLIN CHEMICALS PHASE I REPORT

ROCHESTER. N.V.

CAR CINOGENIC EFFECTS

10-581-.. 1 "-AUS-941

SOlI.. VP AIR <X>NCIlIiII'RATIClH AIR <X>NCmlTltATIClH lHTAKB CANCI!It. SLOPS CANCIlR PBRCIlNI'

ootdl'OtJNI) CONCBNTRATION (at'q) I/OIATIUlS PARTrtJlATI!S (atWts-dlIy) !'AerOll llISit TCII'AL

/!lIsIbl /!lIW') ta.·) ImIlb""doYl-1 llISE

Benzo(a)anthracene 34 0.00017 3.4E-07 NO

Benzo(a)pyrene 27 O.OOO13S 2.7E-07 NO

Benzo(b)fluoranthe ne 3S O.OOO17S 3.SE-07 NO

Benzo(k1Juoranthene 22 0.00011 2.2E-07 NO

Chrysene 37 0.000185 3.7E-07 NO

Oibenzo(a,h )Anthracene 2.9 0.000014S 2.9E-08 NO

Indeno(1,2.3 -Cod )Pyrene IS 0.00007S I.SE-07 NO

Arsenic 12 0.00006 1.2E-07 S.OE+OI 6.0E-06 7.S2%

Chromium 180 0.0009 1.8E-06 4.IE+OI 7.4E-OS 92.48%

SUllMAIlY CANCER RISK liE-OS

NONCARCINOGENIC EFFECTS

SOlL VP AIR a>NCl!N1'RATION AlII. COPfCIlNI'ltATION INrAEI! ~ tIIlZAJtD Pl3RalNT

OOMPOIDID <X>NCBNTRATIOW (-''''s) VOIATIUlS PAIrtICUIATI!S (..Wts~dlIy) lX>llB QuoTIHIi'I' TCII'AL

..d:.tl .......·1 IIodno"l '..oJb-dovl llISI:

2,6 -Oichloropyridine 3.1 O.OOOOISS 4.4E-06 ND

2 - Chtoropyridine 12 0.00006 1.7E-OS ND

2 -Melhylnaphthalene 0.S4 0.0000027 7.7E-07 NO

3- Chloropyridine 2.9 0.000014S 4.IE-06 NO

Acenaphthene 3.9 0.000019S S.6E-06 NO

Acenaphthylene 0.17 0.0000008S 2.4E-07 NO

Anthracene 10 O.OOOOS 1.4E-OS NO

Benzo(a)anthracene 34 0.00017 4.9E-OS NO

Benzo(a)pyrene 27 O.OOO13S 3.9E-OS NO

Benzo(b)fluoranlhene 3S O.OOO17S S.OE-OS NO

Benzo( g.h,i)perylene 11 O.OOOOSS 1.6E-OS ND

Benzo(k1Juoranthene 22 0.00011 3.IE-OS NO

Chrysene 37 0.000185 DE-OS NO

Dihenzo(a,h)Anthracene 2.9 0.000014S 4.IE-06 ND

Fluoranthene 74 0.00037 I.1E-04 ND

Fluorene 4.8 0.000024 6.9E-06 NO

Indeno(I,2,3 -Cod )pyrene IS 0.00007S 2.IE-OS NO

Naphthalene 0.37 0.0000018S S.3E-07 NO

Phenanthrene 48 0.00024 6.9E-OS NO

Pyrene 62 0.00031 8.9E-OS NO

Pyridine 8.4 0.000042 1.2E-OS NO

Arsenic 12 0.00006 1.7E-OS NO

Chromium 180 0.0009 2.6E-04 NO

MaD,F;:\nese 1200 0.006 1.7E-03 1.4E-OS I.2E+02 97.23%

Mercury 210 O.OOIOS 3.0E-04 8.6E-OS 3.SE+00 2.77%

SUIOIAIV HAZARD INDEX 126
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( ( (
TABLE C.s -15

INCIDENTAL INGESTION OF AND DERMAL CONTACTWTIH 500..(0-10 feet) - AVERAGE CONCENTRATION

FUWRE CONSTRUCTION WORKER - SIX MONTH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT
ROCHESrER, N.Y.

[O-SBC-A 31-AnS-94I

EXPOSURE PARAMETERS EQUATIONS

PARAMETER SYMBOL VALUE UNITS

CONCENTRATION SOn. CS Average mg'kg CANCER RISK = INTAKE (mglkg-cbJ) x CANCER SLOPE FACIUR (mglkg-cbJ)- t

INGESTION RATE IR 480 mg/day

FRACTION INGE5I1'D FI 100% HAZAlID QUOTIENT = INTAKE (mglkg-cbJ) I RIlFEIU!NCE DOSE (mglkg-cbJ)

SOn. ADHERENCE FACfOR SAF 1 mg/an'

SURFACE AREA EXPOSED SA 5,800 an'/day INTAKE = (INTAKE-INGESTION) + (INTAKE-DEIUfAL)

CONVERSION FACIUR CF 0.000001 kg/mg

BODY WEIGHT BW 70 kg INTAKE-INGESTION = CSx IRx Fh Cl'x EFx ED

EXPOSURE FIlEOUENCY EF 180 days,year BWx ATx 365 d"Jl/Jr

EXPOSURE DURATION ED 1 years

AVERAGING "I1ME INTAKE-DEltllAL = CSx SAx SAFxAEx CFxEFxED

CANCER AT 70 years BWx ATx 365 cbJl/Jr

NONCANCER AT 0.49 years

DEIUfAL ABSOIU'TlON EFFICIENCY AE Chemical-specific Unitless

Note: CSF = Cancer Slope Faoor

For noncarcinogenic effects: AT = EF/365 days per year RID = Reference Dose

ABB Environmental Services, Inc. Rev. &'92



TABLE C.S-IS, continued

INCIDENTAl. INGESTION OF AND DERMAL CONTACT WITH SOIL (0-10 feet) - AVERAGE CONCENrllATION

FlTfURE CONSTRUCTION WORKER - SIX MONTH EXPOSURE

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

CARCINOGENIC EFFECTS

~=SBC=-A I -ii-A;i-94I

SOIL INTAIrn DERMAL INTAItE CSP CSf CANCBR RiSK: CANClIR RISK: TOTAL PERCIlNT

COMPOUND CONCBNTRATION INGEStION ABSORPTION DERMAL ORAL DERMAL INGBSTION DI!RMAL CANCER TOTAL

( ..oItol 'II-It- ~d,u\ EffICIENCY I ••ft, d~y) (11m d,YI- t ('ultl-dn) -1 RISK: RUK:

Benzo(a)anthrace ne 1.909 9.2E-08 Not Evalua ted 1 Not Evaluated 7.3E-OI Not Evaluated 6.7E-08 Not Evaluated 6.7E-08 5.43%

Benzo(a)pyrene 1.573 7.6E-08 7.3E+00 5.5E-07 5.5E-07 44.73%

Benzo(b)fluorn nthene 2.184 l.IE-07 7.3E-OI 7.7E-08 7.7E-08 6.21%

Benzo(k~uoranthene 1.364 6.6E-08 7.3E-02 4.8E-09 4.8E-09 0.39%

Chrysene 2.085 LOE-07 7.3E-03 7.4E-IO 7.4E-1O 0.06%

Dibenzo(a.h)Anthracene 0.264 I.3E-08 7.3E+00 9.3E-08 9.3E-08 7.50%

Indeno(I.2.3 -c,d)Pyrene 0.837 4.0E-08 0.73 3.0E-08 3.0E-08 2.38%

Arsenic 4.9 2.4E-07 l.75E+00 4.1E-07 4.1E-07 33.30%

Chromium 36.1 l.7E-06 ND

SUlUIARY CANCER RISK IB-D6 OB+OO IB-06

NONCARCINOGENIC EFFECTS

SOIL INTAItE DERMAL INTAItE RrD Rm HAZARD HAZARD TOTAL PBJl.CENT

COMPouND CONCENTRATION INGESTION ABSORPTION DERMAL ORAL DER ....AL QUOtIENT QUOTIENT HAZARD TOTAL

(.ultol (..sits -dIn llfflClENCY (...Its-dln (·Slto-doy) '- ..8tt_ .... d.Y) INGESTION DBRMAL QUOTIENT RISK

2,6 -Dichloropyridine 0.227 L6E-06 Not Evaluated Not Evaluated I.OE-03 Not Evaluated 1.57E-03 Not Evaluated 1.57E-03 0.30%

2 - Chloropyridine 0.787 5.4E-06 LOE-02 5.43E-04 5.43E-04 0.10%

2- Methylnaphthalene 0.159 l.IE-06 3.0E-OI 3.67E-06 3.67E-06 0.00%

3 - Chloropyridine 0.265 1.8E-06 1.0E-02 1.83E-04 L83E-04 0.03%

Acenaphthene 0.307 2.IE-06 6.0E-OI 3.53E-06 3.53E-06 0.00%

Acenaphthylene 0.151 LOE-06 3.0E-Ol 3.47E-06 3.47E-06 0.00%

Anthracene 0.612 4.2E-06 3.0E+00 1.41E-06 1.41E-06 0.00%

Be nzo(a)anthmcene 1.909 I.3E-05 3.0E-OI 4.39E-05 4.39E-05 0.01%

Benzo(a)pyrene 1.573 I.1E-05 3.0E-OI 3.62E-05 3.62E-05 0.01%

Benzo(b)fluornnthene 2.184 1.5E-05 3.0E-OI 5.02E-05 5.02E-05 0.01%

Benzo(gh.i)peryle ne 0.635 4.4E-06 3.0E-OI 1.46E-05 L46E-05 0.00%

Benzo(k~uoranthene 1.364 9.4E-06 3.0E-OI 3.14E-05 3.14E-05 0.01%

Chrysene 2.085 1.4E-05 3.0E-Ol 4.80E-05 4.80E-05 0.01%

Dibenzo(a.h)Anthracene 0.264 1.8E-06 3.0E-OI 6.07E-06 6.07E-06 0.00%

Fluoranthene
4.

014
1

2.8E-05 4.0E-OI 6.93E-05 6.93E-05 0.01%

Fluorene 0.389 2.7E-06 4.0E-OI 6.7IE-06 6.7IE-06j 0.00%

Indeno(I,2,3 -c,d )pyre ne 0.837 5.8E-06 3.0E-OI L93E-05 L93E-05 0.00%

Naphthalene 0.155 I.1E-06 3.0E-OI 3.56E-06 3.56E-061 0.00%

Phenanthrene 2.609 1.8E-05 3.0E-OI 6.00E-05 6.00E-05 0.01%

Pyrene 3.502 2.4E-05 3.0E-Ol 8.06E-05 8.06E-05 0.02%

Pyridine 0.484 3.3E-06 LOE-02 3.34E-04 3.34E-041 0.06%

Arsenic 4.9 3.4E-05 3.0E-04 1.12E-OI 1.12E-Ol 21.27%

Chromium 36.1 2.5E-04 2.0E-02 1.25E-02 L25E-02 2.36%

Manganese 440.4 3.0E-03 L4E-OI 2.17E-02 2.17E-02 4.11%

Mercury 16.46 IIE-04 3.0E-04 J 3.79E-OII_ 3.79E-OI 71.67%

I I
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TABLE COS-16
INHALATION EXPOSURE TO PARTICULATES AND VOLATILES IN SOIL (0-10 feet) - AVERAGE CONCENTRATIONS

FUTIJRE CONSTRUCTION WORKER - SIX MONni EXPOSURE

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

(
IO-SBI-A I 31-AIIe:-94I

PARAlm'I1ill SYMBOL VALUE UNJI'S

CONCEN'nl.ATlON SOIL CS Average mgikg CANCEll. IUK =INTAKE (mwq-c!JIy)" CANCER. SLOPE FACIDlt (mwq_c!JIy)-1

CONCEN'nl.ATION AIR PARTICULATES CAp Calculated mg'm'

CONCEN'nl.ATION AIR VOLATILES CAy Calculated mg'm' IIAZAJU) QUOTIENT =INTAKE (mwq-c!JIy) I.REPEltENCE CONCENTltATION (mwq-c!JIy)

VOLATIUZATION PACTOIl.· VF Calculated m'lkg

14 HOUR AVERAGB PMIOSTANDARD PMIO 5000 ug'm'

CONVERSION PACTClI. CF IE-09 kg'ug INTAKE = (CAp + CA',)" Ihlh IIT"EF" EI)

INHALATION RATE fuR 2.5 m'!bour BW" AT" 365 c!JIyllyr

BODYWEIOHT BW 70 kg

EXPOSUIl.E TD4I! ET 8 hour,.'day AlIt CONCIlNlllATION PAltTICULAlES =CS" PIllO" CI'

EXPOSUll.E PREQUENCY EF 180 days,year AlIt CONCIlNlllATION VOLA'I1LI!S =cs" llVF

EXPOSURE DURATION ED 1 years

AVERAGING TIME

CANCEl AT 70 years

NONCANCEl AT 0.49 yean

Note:

For noncarcinogenic effects: AT = EF/365 days per year

·Vohtilization factor used only for volatile compounds ofpa:ential concern

ABB Environmental Services. Inc. Rev. 8193



TABLE C.S-16. continued

INHAlATION EXPOSUllE TO PARTICUlATES AND VOlATILES IN SOIL (0-10 reet) - A VEIlAGE CONCENTRATIONS

FUrUILE CON!ITIlUCTION WOIlKEll - SIX MONTH EXPOSUllE

OLIN CHEMICAI.S PHASE IIlIIlEPOILT

1l0CHESTHil. N.Y.

CAR CINOGENIC EFFECTS

[O-=-s~ I 31~AU8- •• 1

SOlL VP AIR. OONCI!llTllAT1ON AIR OONCml'RATlON INTAKE CANCER SLOPE CANCER PStCf!Hl'

OOMl'OUND CONCllHTRATION (.'~) VOLAT1UlS PAllTICIJIATI!S (Ja~-clay) PACtOR RISE T<1IAL

(IIIA!\'&) @o!!lJo') @OW') Ioll/b_doyl-l RIn:
Benzo(a)antbracene 1.909 0.0000095447 1.9E-08 NO

Benlo(a)pyrene 1.573 0.0000078649 1.6E-08 NO

Benlo(b)fluorantbene 2.184 0.0000109192 2.2E-08 NO

Benlo(kfluorantbene 1.364 0.0000068204 1.4E-08 NO

Cbrysene 2.085 0.0000104253 2.1E-08 NO

Oibenlo(a,b)Antbracene 0.264 0.0000013186 2.7E-09 NO

Indeno(I,2,3 -c,d)Pyrene 0.837 0.0000041854 8.4E-09 NO

Arsenic 4.9 0.0000244231 4.9E-08 5.0E+01 2.5E-06 14.17%

Chromium 36.1 0.0001804231 3.6E-07 4.1E+01 I.5E-05 85.83%

SUJOIAIlY CANCHil IlISK 2H-OS
~-

NONCARCINOGENIC EFFECTS

lOlL VP AIR OONCIlHrRATIOH AIR CONCEHI'IlATION INTAKE IU'PPJlPNCE HAZAJlD PStCE<1'

COMPOUND CONCllNTRATloN ca''''S) VOlATllJlS PAIl'tlClJIAnlS (m~-clay) lX>Sl! QUO'tIllN'r TOTAL

..W) (...~) IIIW') @oNt&=dIy) RISK

2,6 - Oicbloropyridine
I 0.227 0.0000011349 3.2E-07 1 NO

2 - Cbloropyridine 0.787 0.0000039328 I.lE-06 NO

2 - Metbylnapbtbalene 0.159 0.0000007974 2.3E-07 NO

3 - Cbloropyridine 0.265 0.0000013236 3.8E-07 NO

Acenaphthene 0.307 0.0000015333 4.4E-07 NO

Acenapbtbylene 0.151 0.0000007545 2.2E-07 NO

Anthracene 0.612 0.0000030594 8.7E-07 NO

Benzo(a)antbracene 1.909 0.0000095447 2.7E-06 NO

Benzo(a)pyrene 1.573 0.0000078649 2.2E-06 NO

Benlo(b)fluorantbene 2.184 0.0000109192 3.1E-06 NO

Be nlo(g,b, i)perylene 0.635 0.0000031735 9.\E-07 NO

Benlo(kfluorantbene 1.364 0.0000068204 1.9E-06 NO

Cbrysene 2.085 0.0000104253 3.0E-06 NO

Oibenlo(a,b )Antbracene 0.264 0.0000013186 3.8E-07 NO

Fluoranthcne 4.014 0.0000200708 5.7E-06 NO

Fluorene 0.389 0.000001944 5.6E-07 NO

Inde nO(I,2,3 -Cod)Pyrene 0.837 0.0000041854 I.2E-06 NO

Napbtbalene 0.155 0.0000007746 2.2E-07 NO

Phenanthrene 2.609 0.0000130441 3.7E-06 NO

Pyrene 3.502 0.0000175094 5.0E-06 NO

Pyridine 0.484 0.0000024191 6.9E-07 NO

Arsenic 4.9 0.0000244231 7.0E-06 NO

Chromium 36.\ 0.0001804231 5.2E-05 NO

Manganese 440.4 0.0022019231 6.3E-04 1.4E-05 4.5E+01 99.40%

Mercury 16.46 0.0000822981 2.4E-05 8.6E-05 2.7E-Ol 0.60%

SUJOIAILY HAZAILD INDEX 4S

ABB )en,al Servi:es, Inc. ) ~v. 8/93



TABLEC.5-17

INCIDENTAL INGESTION OF AND DERMAL CONTACT wmI ONSITE OVERBURDEN GROUNDWATER - MAXIMUM CONCENTRATION
FUTIJRE CONSTRUCTION WORKER - ONE MONIH EXPOSURE
OLIN CHEMICALS PHASE I RI REPORT
ROCHESfER, N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

[QQWCW-MU

(

PARAMETER SYMBOL VALUE UNITS

CONCENTIlATION GROUNDWATER CW Maximum mLifL CANCER RISK =1NTA1rn(m~-daJ)"CANCER SLOPE FACTOR (m~-daJ)-1

INGESTION RATE IR 0.2 Uday

FRACTION INGESTED FI 100% HAZARD QUOTIENT =INTAKE (m~-daJ)I REFERENCE DOSE (~-daJ)

SUIU'ACE AREA EXPOSED SA 5.800 an'/day

CONVERSION FACTOR CF 0.001 Uan3

BODY WEIGHT BW 70 kg INTAKE-INGESTION = CW"IR"FbEF"ED

EXPOSURE 1DO! ET 8 houro'day BW" AT" 36S daJlIyT

EXPOSURE FREQUENCY EF 30 days,year

EXPOSURE DURATION ED 1 years

AVERAGING 1DO! INTAKE-DERMAL = CW"SA"Kp" CF" El'"EF" ED

CANCER AT 70 years BW" AT" 36S daJlIyT

NONCANCER AT 0.08 years

PEIlMEAIIILrIY COEFFICIENT Kp Chemical-specific cmJhour

Note:

For noncarcinogenic effects: AT =EF/365 days per year

ABB Environmental Services. Inc. Rev. 8192



TABLE C.S-l7. coDtiuued

INCIDENfAL INGEnION OF AND DEllMAL CONfACT WITH ONSITE OVEllBUIl.DEN GROUNDWATEll - MAXIMUM: CONCENTRATION

FUTUIl.E CONSTRUCTION WORKER - ONE MONfH EXPOSUIl.E

OLIN CHEMICALS PHASE I RI REPORT

ROCHEnEll. N.Y.

IOGWCW-Ml I 31-AuS-94!

CARCINOGENIC EFFECTS

GROUNDWATER Il'<'T AKII Il'<'TAKI! CANCER SLOPB CANCER SLOPB CANCER RISK CANCER RISK TOTAL PERCBNT

COMPOUND COl'<'CEHTRATION INOBSTIOH Kp DERMAL FACTOR-ORAL FACTOR - DBRMAL INGESTION DERMAL CANCER TOTAL

~ (aslta -4_,., l.cml1tl,1ur) ( ...lta-day) (~Ilkl 6,,>-1 (rallt.-4.,l-L IUU RISK

1,2 - Dichloroethane I """ 3.IE-07 5.3E-03' 3.8E-07 9.IE-02 9.6E-02 2.8E-08 3.7E-08 6.5E-08 0.00%

1.4 -Dichlorobenzene 0.077 2.6E-07 6.2E-02 3.7E-06 2.4E-02 2.4E-02 6.2E-09 8.9E-08 9.5E-08 0.00%

Benzene 0.062 2.IE-07 2.IE-02 1.0E-06 2.9E-02 2.9E-02 6.0E-09 2.9E-08 3.SE-08 0.00%

Bromoform 0.54 1.8E-06 2.6E-03 I.1E-06 7.9E-03 7.9E-03 1.4E-08 8.6E-09 2.3E-08 0.00%

Carbon tetrachloride 17 DE-05 2.2E-02 2.9E-04 I.3E-OI 1.6E-OI 7.4E-06 4.7E-05 5.4E-05 1.49%

Chloroform 50 I.7E-04 8.9E-03 3.5E-04 6.IE-03 6.IE-03 1.0E-06 2.IE-06 3.IE-06 0.09%

Methylene chloride 35 1.2E-04 4.5E-03 1.2E-04 7.5E-03 7.5E-03 8.8E-07 9.2E-07 1.8E-06 0.05%

Tetrachloroethene 2 6.7E-06 4.8E-02 7.SE-05 5.2E-02 7.4E-02 3.SE-07 5.5E-06 5.9E-06 0.16%

Trichloroethene 0.39 I.3E-06 1.6E-02 4.9E-06 I.1E-02 I.1E-02 1.4E-08 5.3E-08 6.8E-08 0.00%

Vinyl chloride 0.012 4.0E-08 7.3E-03 6.8E-08 1.9E+ 00 1.9E+00 7.6E-08 I.3E-07 2.IE-07 0.01%

Benzo(a)anthl1lcene 0.41 1.4E-06 8.IE-OI 2.6E-04 7.3E-OI 8.0E-OI 1.0E-06 2.IE-04 2.IE-04 5.74%

Benzo(a)pyrene 0.34 I.1E-06 1.2E+00 3.2E-04 7.3E+00 8.0E+ 00 8.3E-06 2.5E-03 2.5E-03 70.36%

Benzo(b)nuol1ln thene 0.47 1.6E-06 1.2E+ 00 4.4E-04 7.3E-OI 8.0E-OI 1.2E-06 3.5E-04 3.5E-04 9.73%

Benzo(k)fluoranthene 0.19 6.4E-07 I.1E+ 00 1.6E-04 7.3E-02 8.0E-02 4.7E-08 I.3E-05 I.3E-05 0.36%

Bis(2 - Chloroethyl )ether 0.69 2.3E-06 2.IE-03 I.1E-06 1.0E+00 1.0E+00 2.3E-06 I.IE-06 3.4E-06 0.10%

Bis(2 - ethylhe"JIl)phthalate 0.34 L1E-06 3.3E-02 8.7E-06 1.4E-02 1.4E-02 1.6E-08 1.2E-07 1.4E-07 0.00%

Chrysene 0.33 I.1E-06 8.IE-OI 2.IE-04 7.3E-03 8.0E-03 8.IE-09 I.7E-06 I.7E-06 0.05%

Dibenzo(a.h )Anthracene 0.019 6.4E-08 2.7E+00 4.0E-05 7.3E+00 8.0E+00 4.7E-07 3.2E-04 3.2E-04 8.83%

Indeno(l.2.3 -c.d)Pyrene 0.069 2.3E-07 1.9E+00 1.0E-04 7.3E-OI 8.0E-OI I.7E-07 82E-05 8.2E-05 2.26%

Heptachlor Epoxide 0.015 5.0E-08 7.0E-04 8.2E-09 9.IE+00 1.4E+OI 4.6E-07 I.1E-07 5.7E-07 0.02%

beta-BHC 0.3 1.0E-06 2.0E-02 4.7E-06 1.8E+00 1.8E+00 1.8E-06 8.4E-06 1.0E-05 0.28%

!'i'mma-BHC (Lindane) 0.042 1.4E-07 1.4E-02 4.6E-07 I.3E+OO 1.3E+00 1.8E-07 5.9E-07 7.8E-07 0.02%

Arsenic 0.92 3.IE-06 1.0E-03 7.2E-07 1.75E+00 1.8E+00 5.4E-06 I.3E-06 6.7E-06 0.18%

Beryllium 0.029 9.7E-08 1.0E-03 2.3E-08 4.3E+00 4.3E+02 4.2E-07 9.7E-06 1.0E-05 0.28%

SUllMARY CANCER RISK 3E-DSI 4E-031 4E-D3

ABB Er rtal Services. Inc. ) ~.8!92
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INCIDENfAL INGI!STlONOF AND DERMAL CONTACT WIJH ONSnE OVERBURDEN GIlOUNDWAlER - MAXIMUM CONCENfRATlON
F1JTIJlUl CONS"I1l.UCTlON WORKER - ONE MONfH EXPOSUR.E

OUN CHEMICALS PHASE I IU REPORT
ROCIII'SI'ER, N.Y.

TJ

NONCARCINOGENIC~

GROUNDWATER INTAKll INTAKll RI!I'lllUllICIl RI!I'lllUllICIl HAZARD H&tARP TOTAL 1'IlRCI!NT

COMPOUND CONCENI'RATtON INOBSTtoN Kp D1!RMAL DOSH-ORAl. DOSIl-DEIUlAL QtJO'rtIlNl' QUoTlI!NT HAZARP ToTAt.

1!lI&ILl 1...4"3 cloy) (clOlbow) I...".,. cloy) (u""'-doY) I...".,. ...1 INOIl$TlON D1!RMAL QUOTIENT R15K

t,2-Didlbrobenzene 2.4 7.0E-03 6.!E-02 1.0E-{)! 9.0E-02 9.0E-02 7.83E-02 I.11E-tOO 1.19E-tOO 0.11%

!,2-Didlbroethane 0.093 2.7E-04 5.3E-03 3.4E-04 : NO

!.4 - Didlbrobenzene o.rm 2.3E-04 6.2E-02 3.3E-{)3 NO

Benzene 0.062 1.8E-04 2.1E-02 8.9E-04 NO

Bromoform 0.54 1.6E-{)3 2.6E-03 9.6E-04 2.0E-0! 2.0E-0! 7.93E-03 4.78E-03 1.27E-{)2 0.00%

Carron tetrachloride !7 5.0E-02 2.2E-02 2.5E-0! 7.0E-04 5.6E-04 7.13E+0! 4.5SE+02 5.26E+02 47.90%

Cbbro benzene 2.5 7.3E-03 4.!E-02 7.0E-02 2.0E-02 2.0E-02 3.67E-{)! 3.49E-tOO 3.86E-tOO 0.35%

Cbbrobrm 50 I.SE-{)! 8.9E-03 3.0E-{)! 1.0E-{)2 1.0E-{)2 1.47E+O! 3.03E+O! 4.50E+0! 4.10%

Methylene chbride 35 1.0E-{)! 4.SE-03 l.lE-{)! 6.0E-02 6.0E-02 I.7!E-tOO 1.79E-tOO 3.50E-tOO 0.32%

Tetrachbroethene 2 HE-03 4.8E-02 6.SE-02 1.0E-{)! 7.0E-02 5.87E-02 9.34E-0! 9.93E-0! 0.09%

Toluene 4.6 1.4E-{)2 4.SE-02 1.4E-{)! 2.0E+00 2.0E+00 6.7SE-03 7.0SE-02 7.72E-02 O.O!%

Trichbroethene 0.39 l.lE-{)3 1.6E-{)2 4.2E-03 : NO

Vinyl chbride 0.0!2 3.SE-{)5 7.3E-03 6.OE-05 NO

!,2,4-Trichbrobenzene 1.4 4.!E-03 1.0E-{)! 95E-02 1.0E-{)2 1.0E-{)2 4. l1E-O! 9.53E+00 9.9SE+00 0.9!%

2.6-Dichloropyridine 44 I.3E-{)l 2.0E-03 6.0E-02 1.0E-{)2 1.0E-{)2 I.29E+O! 5.99E+00 1.89E+O! 1.72%

2-Chloropyridine 400 1.2E-tOO 2.0E-03 5.4E-0! 1.0E-{)2 1.0E-{)2 1.17E+02 5.4SE+0! I.72E+02 !5.65%

2-Methylnaphtbalene 0.046 1.4E-04 NO 3.0E-{)! 2.7E-0! 4.50E-04 4.50E-04 0.00%

3-Cbbropyridine !8 5.3E-02 2.0E-03 2.SE-02 1.0E-{)2 1.0E-{)2 5.28E+00 2.4SE+00 7.74E+00 0.70%

4-Chloropyridine 1.3 3.8E-{)3 2.0E-03 1.8E-{)3 1.0E-{)2 1.0E-{)2 3.82E-{)! 1.77E-{)t 5.59E-0! 0.05%

Aceni\phthene 0.042 I.2E-04 I.3E-{)! 3.7E-{)3 6.0E-0! 5.SE-0! 2.0SE-04 6.76E-03 6.97E-03 0.00%

Anthracene 0.!6 4.7E-04 2.6E-0! 2.8E-02 3.0E-tOO 2.7E+00 1.57E-04 1.0SE-{)2 1.00E-{)2 0.00%

BeIllD(a)anthracene 0.4! 1.2E-{)3 8.tE-0! 2.3E-0! 3.0E-{)! 2.7E-0! 4.0!E-03 8.38E-0! 8.42E-0! 0.08%

BelllD(a)pyrene 0.34 1.0E-{)3 I.2E-tOO 2.8E-0! 3.0E-{)1 2.7E-0! 3.33E-{)3 1.03E-tOO 1.03E-tOO 0.09%

BelllD(b)OllOranthene 0.47 1.4E-{)3 1.2E-tOO 3.8E-{)! 3.0E-{)! 2.7E-0! 4.60E-03 1.42E-tOO 1.43E-tOO 0.!3%

BeIllD(FAi)perylene 0.045 I.3E-04 1.6E-tOO 5.!E-02 3.0E-{)! 2.7E-0! 4.40E-04 1.87E-{)! I.88E-{)! 0.02%

BelllD(k)OllOranthene 0.19 5.6E-04 l.lE-tOO L4E-{)! 3.0E-{)! 2.7E-0! I.86E-{)3 5.32E-0! 5.34E-0! 0.05%

Bis(2-Cbbroethyl)ether 0.69 2.0E-03 2.1E-03 9.9E-04 ND NO

Bis(2-ethylhexyl)phtha!ate 0.34 1.0E-{)3 3.3E-{)2 7.6E-03 2,OE-02 2.0E-02 4.99E-02 3.82E-{)! 4.32E-0! 0,04%

Chrysene 0.33 9.7E-04 8.!E-0! 1.8E-{)! 3,OE-{)! 2.7E-0! 3.23E-{)3 6.74E-0! 6.77E-0! 0.06%

Dibenro(a,h)Anthracene 0.0!9 5.6E-05 2.7E+00 3.5E-{)2 3.0E-{)1 2.7E-0! I.86E-04 !,29E-{)! I.30E-{)! O.O!%

Awranthene 0.99 2.9E-03 3.6E-{)! 2.4E-Ot 4.0E-0! 3.6E-{)! 7.27E-03 6.74E-0! 6.8!E-0! 0.06%

f100rene 0.06! 1.8E-04 1.7E-{)! 7.1E-03 4.0E-0! 3.6E-{)! 4.48E-04 I.96E-{)2 2.0!E-02 0.00%

Jndeno(1,2.3- c,d)Pyrene 0.069 2.0E-04 1.9E-tOO 8.9E-02 3.0E-{)! 2.7E-0! 6.7SE-04 3.3!E-{)! 3.3!E-{)! 0.03%

Naphthalene 0.006 1.8E-{)5 6.9E-02 2.8E-04 3.0E-{)! 2.7E-0! 5.87E-05 I.04E-{)3 1.10E-{)3 0.00%

Phenanthrene 0.3 8.8E-04 2.3E-0! 4.7E-02 3.0E-{)! 2.7E-0! 2.94E-03 1.74E-{)! 1.77E-{)! 0.02%

Pyrene 0.66 1.9E-{)3 5.3E-0! 2.4E-0! 3.0E-{)! 2.7E-0! 6.46E-03 8.82E-0! 8.89E-0! 0.08%

Pyridine 98 2.9E-0! 2.0E-03 I.3E-{)! 1.0E-{)2 1.0E-{)2 2.88E+0! 1.33E+O! 4.2!E+Ot 3.83%

Heptachlor Epoxide 0.0!5 4.4E-05 7.0E-04 7.2E-06 I.3E-{)5 8.6E-06 3.39E-tOO 8.3tE-0! 4.22E+00 0.38%

beta-BHC 0.3 8.8E-04 2.0E-02 4.!E-03 ND NO

[1iImma-BHC (Lindane) 0.042 1.2E-04 1.4E-{)2 4.0E-04 3.0E-{)3 3.0E-{)3 4. l1E-02 1.33E-{)! 1.75E-{)! 0.02%

AntilJDny 0.009 2.6E-05 1.0E-{)3 6.!E-06 4.0E-04 4.0E-05 6.60E-02 1.53E-{)! 2.!9E-0! 0.02%

Arsenic 0.92 2.7E-03 1.0E-{)3 6.3E-04 3.0E-04 2.9E-04 9.ooE+00 2.!6E+00 1.12E+O! 1.02%

Barium 8.6 2.SE-02 1.0E-{)3 5.9E-03 7.0E-02 4.9E-03 3.6!E-{)! I.20E-tOO 1.56E-tOO 0.!4%

Beryllium 0.029 8.SE-05 1.0E-{)3 2.0E-05 5.0E-03 5.0E-05 1.70E-{)2 3.9SE-{)t 4.!2E-0! 0.04%

Cadmium 0.11 3.2E-04 1.0E-{)3 7.SE-05 NJ: NO

Chromium 2.3 ME-03 1.0E-{)3 1.6E-{)3 2.0E-02 2.2E-03 3.38E-{)! 7.!2E-0! 1.0SE-tOO 0.10%

Copper 3.6 l.lE-{)2 1.0E-{)3 2.SE-03 3.7E-{)2 1.8E-{)2 2.86E-0! I.36E-{)! 4.22E-0! 0.04%

Man[1ilnese 56 1.6E-{)! 1.0E-{)3 3.8E-{)2 5.0E-03 2.0E-04 3.29E+O! 1.9!E+02 2.24E+02 20.35%

Mercury 0.63 1.8E-{)3 1.0E-{)3 4.3E-04 3.0E-04 4.SE-05 6.!6E+00 9.53E+00 1.57E+O! 1.43%

Nickel 1.8 5.3E-03 1.0E-04 I.2E-04 2.0E-02 1.0E-{)3 2.64E-0! 1.23E-{)! 3.87E-{)! 0.04%

Zinc 22 6.SE-02 6.0E-04 9.0E-03 3.0E-{)! 1.0E-{)! 2.!SE-Ot 8.99E-02 3.0SE-{)t 0.03%

SUMMARY HAZARD lNDHlC I ---...:1161 m! IfllJll! .

ABB Environmental Services, Inc Rev. 8m



TABLE CoS-I8

INHALATION EXPOSURE TO VOLATILES IN ONSITE OVERBURDEN GROUNDWATER - MAXIMUM CONCENTRATION

FUTIJRE CONSTRUCTION WORKER - ONE MONTII EXPOSURE

OUN CHEMICALS PHASE I R1 REPORT

ROCHESTER, N.Y.

EXPOSURE PARAMETERS EQUATIONS

~NI-M:l I31~

PARAUKIEll SYloIBOL VALUE UNrB

CONa!N11lATION GROUNDWATER CW Maximum mgIL CAN'CI!ll RISK = INTAKE (mwq-day) '" CAN'CEll SLOPI! FACfOll (mwq_day)-I

CONa!N11lATION AIR VGU\TlIES CA. Calculated mgim'

INHAU\TION RATE ThR 2.5 m'lhour HAZAllD QUOTIIDif = INTAKE (mwq-day) IIU!I'ERI!NCE CONCENTRATION (mwq-day)

BODYWBIOHT BW 70 kg

EXPOSURB TIMI! ET 8 houro'day

EXPOSURB PREQUI'JfCY EF 30 day"year INTAKE = CA.. ", Jhll.'" lIT'" Ell'" ED

EXPOSURB DURATION ED 1 years BW", AT", 365 dayl/rr

AVERAGING TIMI!

CANO'll AT 70 years

NONCANCER AT 0.08 years

Nole:

For B""aordn"S""iC effoct.: AT = EIl/36S day. p«y""-

ABb )mental Services. Inc. ) )ev. &'93
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I;;} IN EXPOSURE TO VOLATILES IN ONSITE OVERBURDEN GROUNDWATER - ..... .AlMUM CONCENTRATION
PUIURE CONSlRUCTION WORKER - ONE MONIH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT
ROCHESTER. N.Y.

CARCINOGENIC IPFECfS

GIl.OUNDWATER CANCEIl. SLOpe PHRCENT
COMPOUND CONCENntATION CA" Il'ITAKH FAcrOR CANCl!Il 'IOTAL

(1ftrJL) (1ftrim') (1fttJklt:cbtt) (mPikc-dar)~l IUSK - IUSK

1.2-Dichloroethane 0.093 0.0000081 2.7E-09 9.1E-02 2.5E-1O 0.17%
1,4-Dichlorobenzene 0.077 0.00001 3.4E-09 ND
Benzene 0.062 0.0000054 1.8E-09 2.9E-02 5.3E-11 0.Q4%
Bromof<rm 0.54 0.000047 1.6E-08 3.9E-03 6.1E-11 0.04%
Carboo tetrachloride 17 0.0015 5.0E-07 5.3E-02 2.7E-08 18.52%
Chhrof<nn 50 0.0043 1.4E-06 8.1E-02 1.2E-07 81.12%
Methylene chloride 35 0.003 1.0E-06 ND

Tetrachloroethene 2 0.00017 5.7E-08 ND
Trichloroethene 0.39 0.000034 1.1E-08 6.0E-03 6.8E-11 0.05%
Vinyl chloride 0.012 0.000001 3.4E-lO 3.0E-Ol 1.0E-I0 0.07%

"-----. SUMMARY CANCBll.lUSK lB-071
NONCARCINOGENIC IPFECTS

-"

GROtJNDWA-rnR 1Ull'HR.ENCE 1'I!Jlcmrr
COMPOUND CONCENTRATION CA" Il'ITAKE CONCBlfl1lATION IIAZAJID TOTAL

.£mri!:,L (mg{m') (m"'b.-dJII) (mrJb-cbtt) QUOTD!NT IUSK

1,2 - Dichlorobenzene 2.4 0.00021 6.2E-05 5.7E-Ol 1.1E-04 9.52%
1,2-Dichloroethane 0.093 0.0000081 2.4E-06 ND
1,4 - Dichlorobenzene 0.077 0.00001 2.9E-06 7.1E-Ol 4.1E-06 0.36%
Benzene 0.062 0.0000054 1.6E-06 ND

Bromof<rm 0.54 0.000047 1.4E-05 ND
Carboo tetrachloride 17 0.0015 4.4E-04 ND

ChI<roboozene 2.5 0.00022 6.5E-05 ND
Chl<rof<nn 50 0.0043 1.3E-03 ND
Methylene chloride 35 0.003 8.8E-04 8.6E-Ol 1.0E-03 90.12%
Tetrachloroethene 2 0.00017 5.0E-05 ND
Toluene 4.6 0.0004 1.2E-04 ND

Trichloroethene 0.39 0.000034 1.0E-05 ND
Vinyl chloride 0.012 0.000001 2.9E-07 ND

"----- SUMMARY HAZARD INDEX 0.001

ABB En\ironmental Services, Inc.

~1131-d

Rev. &'93



TABLEC.5-19

INCIDENTAL INGESTION OF AND DERMAL CONTACT wrrn ONSITE OVERBURDEN GROUNDWATER - MEAN CONCENTRATION

FUTURE CONSfRUCI10N WORKER - ONE MONni EXPOSURE
OUN CHEMICALS PHASE I RI REPORT
ROCHESrER, N.Y.

IOGWCW-Al I

EXPOSURE PARAMlITERS EQUATIONS

PARAMETER SYMBOL VALUE UNITS

CONCENTIlATION GROUNDWA"IER CW Mean mgIL CANCER RISK =INTAKE (ml!lt&-dllJ) '" CANCI!R SLOPE FACIUR (ml!lt&-dllJ)-1

INGI!S'l10N RA"IE IR 0.2 Uday

FRACTION INGESI1!D FI 100% IIAZAIID QUOTIENT = INTAKE (ml!lt&-dllJ) I Rl!FERENCI! DOSE (mWt&-dBJ)

SURFACE AREA EXPOSED SA 5,800 an'/day

CONVERSION FACIUR CF 0,001 Uan3

BODY WEIGHT BW 70 kg INTAKE-INGESTION = CW",m",FI",EP",ED

EXPOSURE TIME Ef 8 hOUI!1lday BW", AT", 3M dllJoIyr

EXPOSURE FREQUENCY EF 30 days,year

EXPOSURE DURATION ED 1 years

AVERAGING TIME INTAKE-DElUlAL = CW",SA",Itp",CP",ET",EP",1!D

CANCER AT 70 years BW", AT ",'6S dllJoIyr

NONCANCER AT 0.08 years

PERMEABIUIY COEPFICIENT Kp Chemical-specific cm/hour

Note:

For noncarcinogenic effects: AT = EF1365 days per year

ABB rental Services. Inc, ) tv. 8192
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TABU! C.S-19, continued

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH ONSITE OVI!RBUIlDIlN GROUNDWATER - MIlAN CONCENTRATION

FlTfURE CONSTRUCTION WORKER - ONl! MONTH EXPOSUIlE

OLIN CRl!KICALS PRASE I RI REPORT

ROCRI!STER, N.Y.

CARCINOGENIC EFFECTS

IOGWCW-Al I 'l-Au,;-94I

GROUNDWATllR INTAm INTAltI! CANCER .LOPB CANCIIR .LOPB CAN CER RISI: CANCER RISK TOTAL PllRCIINT

COMPOUND CONCENTRATiON INOBSTION Itp DI!llMAL I'ACTOR.-ORAL FACTOR - OI!llMAL IHOI!STION DI!llMAL CANCER TOTAL

I••IL) (••11:0-4'" 1"./hoW' (••11:0-4'" IM.lh -4••, -I , ••1>. -4.", -I RISIt RISK

1.2 -Dichloroethane 0.0086 2.9£-08 5.3£-03 3.5£-08 9.1£-02 9.6£-02 2.6£-09 3.4£-09 6.0£-09 0.00%

1.4 -Dichlorobenzene 0.0068 2.3£-08 6.2£-02 3.3£-07 2.4£-02 2.4£-02 5.5£-10 7.9£-09 8.4£-09 0.01%

Benzene 0.0117 3.9£-08 2.1£-02 1.9£-07 2.9£-02 2.9£-02 1.1£-09 5.5£-09 6.7£-09 0.00%

Bromoform 0.0267 9.0£-08 2.6£-03 5.4£-08 7.9£-03 7.9£-03 7.1£-10 4.3£-10 1.1£-09 0.00%

Carbon tetrachloride 0.7747 2.6£-06 2.2£-02 1.3£-05 1.3£-01 1.6£-01 3.4£-07 2.1£-06 2.5£-06 1.77%

Chloroform 2.1966 7.4£-06 8.9£-03 1.5£-05 6.1£-03 6.1£-03 4.5£-08 9.3£-08 1.4£-07 0.10%

Methylene chloride 1.0144 3.4£-06 4.5£-03 3.6£-06 7.5£-03 7.5£-03 2.6£-08 2.7£-08 5.2£-08 0.04%

Tetrachloroethene 0.1018 3.4£-07 4.8£-02 3.8£-06 5.2£-02 7.4£-02 1.8£-08 2.8£-07 3.0£-07 0.22%

Trichloroethene 0.0137 4.6£-08 1.6£-02 1.7£-07 1.1£-02 1.1£-02 5.1£-10 1.9£-09 2.4£-09 0.00%

Vinyl chloride 0.0057 1.9£-08 7.3£-03 3.3£-08 1.9£+00 1.9£+00 3.6£-08 6.2£-08 9.8£-08 0.07%

Benzo(a)anthracene 0.0130 4.4£-08 8.IE-OI 8.2E-06 7.3E-OI 8.0£-01 3.2E-08 6.6E-06 6.6£-06 4.75%

Benzo(a)pyrene 0.0102 3.4E-08 1.2E+00 9.5£-06 7.3E+00 8.0E+00 2.5E-07 7.6E-05 7.6£-05 55.13%

Benzo(h)f1uornnthene 0.0149 5.0E-08 1.2E+00 1.4E-05 7.3E-OI 8.0E-OI 3.6E-08 I.1E-05 1.1£-05 8.05%

Benzo(kl1uoranthene 0.0078 2.6E-08 I.1E+OO 6.7E-06 7.3E-02 8.0E-02 1.9E-09 5.4E-07 5.4£-07 0.39%

Bis(2 - Chloroethyl)ether 0.0627 2.IE-07 2.IE-03 1.0£-07 1.0E+00 1.0E+00 2.1£-07 1.0E-07 3.1£-07 0.23%

Bis(2 - ethylhexyl)phthalate 0.0153 5.IE-08 3.3E-02 3.9£-07 1.4E-02 1.4E-02 7.2E-IO 5.5£-09 6.2£-09 0.00%

Chrysene 0.0100 3.4£-08 8.IE-OI 6.3£-06 7.3E-03 8.0£-03 2.4E-IO 5.0E-08 5.1£-08 0.04%

Dibenzo(a,h)Anthracene 0.0019 6.4£-09 2.7E+ 00 4.0E-06 7.3E+00 8.0£+00 4.7E-08 3.2E-05 3.2£-05 23.06%

Indeno(I.2.3 -c,d )Pyrene 0.0031 I.1E-08 1.9E+00 4.7£-06 7.3E-OI 8.0£-01 7.7E-09 3.7E-06 3.7£-06 2.69%

Heptachlor Epoxide 0.0050 I.7E-08 7.0E-04 2.7E-09 9.IE+00 1.4£+01 1.5£-07 3.8£-08 1.9£-07 0.14%

beta-BHC 0.0671 2.3E-07 2.0E-02 1.0£-06 1.8E+00 1.8£+00 4.1£-07 1.9E-06 2.3£-06 1.65%

!'I'mma-BHC (Lindane) 0.0152 5.IE-08 1.4£-02 1.7E-07 I.3E+OO 1.3£+00 6.6E-08 2.IE-07 2.8£-07 0.20%

Arsenic 0.1167 3.9E-07 1.0E-03 9.IE-08 1.75E+00 1.8E+00 6.9E-07 1.6£-07 8.5£-07 0.61%

Beryllium 0.0033 I.1E-08 1.0E-03 2.6E-09 4.3E+00 4.3£+02 4.8E-08 I.1E-06 1.2£-06 0.84%

SUlIIlAll.Y CANCER RISK 2E-D6 lE-04 lE-041

ABB Environmental Servi:es. Inc. Rev. 8/92



TABLE c.5-19, mntin-t
INCIDmIDU. INGIlS110N OF AND DERllALCONrACT WITH ONSIIE OVERBUJU)EN GIlOUNDWA"IER - MEAN CONCFl'rIXATION
FlITUltE CONSllUJCI'lON WORKER - ONE MONIH EXPOSURE
OLIN CIIEIlICALS PHASE I lU REPORT
ROCIIESI1'.R, N.Y.

NONCAItCINOGENlC EPl'ECIS

~--=AJI ~AD«-941

GROIJIIDWATER lKTAKI! DlTAKI! IU!l'1!Rl!IlCll IU!l'1!Rl!IlCll HAZARD ~D 'rOTAL 1'ERCl!1fT

COMPOUND CONa<NI'RA'rlON lNOllSTION Itp OORMAL DOSR~oIlAL DOSl!.~DI!IlMAL Qtlo'rmIT QUOl'tllNl' JtAZAllD TOTAL

(_ILl •_ .... <10.' .~_ ...... (_""'_<10.' f_..._...., f_"._~. lNCIl!STION DP.RMJU. OtlOTmNT RISK

1.2-Dichhrobenzene 0.0870 2.6E-04 6.IE-02 3.6E--{)3 9.0E-02 9.0E-02 2.84E-03 4.02E-02 4.30E-02 0.05%

1.2-Dichhroetbane 0.0086 2.5E-05 5.3E-03 3.IE--{)5 : NO

1,4-Dichbrobe=ne 0.006!! 2.0E-05 6.2E-02 2.9E-04 NO

Be=ne 0.0117 3.4E--{)S 2.IE-02 1.7E--{)4 NO

Bromoform 0.0267 7.8E-05 2.6E-03 4.7E-05 2.0E-OI 2.0E-OI 3.92E--{)4 2.36E-04 6.28E-04 0.00%

CarlDn tetradUoride 0.7747 2.3E-03 2.2E-02 1.2E--{)2 7.0E-04 5.6E-04 3.25E+OO 2.07E+OI 2.40E+OI 29.73%

Chbrobenzene 0.\422 4.2E-04 4.IE-02 4.0E-03 2.0E-02 2.0E-02 2.09E-02 I.99E--{)l 2.19E-OI 0.27%

Chbrobrm 2.1966 6.4E-03 8.9E-03 l.3E--{)2 1.0E--{)2 1.0E--{)2 6.4SE-OI 1.33E+OO I.98E+OO 2.45%

Methylene c1Wride 1.0144 3.0E--{)3 4.5E-03 3.IE--{)3 6.0E-02 6.0E-02 4.96E-02 5.18E-02 1.0lE--{)I 0.13%

TetracIWroethene 0.1018 3.0E--{)4 4.8E-02 3.3E--{)3 1.0E--{)l 7.0E-02 2.99E-03 4.7SE-02 5.0SE-02 0.06%

Toluene 0.1763 5.2E-04 4.SE-02 5.4E-03 2.0E+00 2.0E+00 2.59E-04 2.70E-03 2.96E-03 0.00%

TricIWroethene 0.0137 4.0E-05 1.6E--{)2 1.5E--{)4 : NO

VmyI c1Wride 0.0057 1.7E--{)5 7.3E-03 2.8E-05 NO

1,2,4-TricIWrobenzene 0.0692 2.0E-04 1.0E--{)l 4.7E-03 1.0E--{)2 1.0E--{)2 2.03E-02 4.7IE-OI 4.92E-OI 0.61%

2.6- Dich10r0pyridine 2.6813 7.9E-03 2.0E-03 3.7E-{)3 1.0E--{)2 1.0E--{)2 7.87E-OI 3.65E--{)1 I.1SE+OO 1.43%

2-CbI0r0pyridine 33.2327 9.8E-02 2.0E-03 4.5E-02 1.0E--{)2 1.0E--{)2 9.76E+00 4.53E+00 1.43E+OI 17.71%

2-Methylnaphtbalene 0.0032 9.4E-06 NO 3.0E--{)1 2.7E-OI 3.13E--{)5 3.13E--{)5 0.000/0

3-Chbropyridine 1.1521 3.4E--{)3 2.0E-03 1.6E--{)3 1.0E--{)2 1.0E--{)2 3.38E--{)1 1.57E--{)1 4.9SE-OI 0.61%

4-Chloropyridine 0.0556 1.6E--{)4 2.0E-03 7.6E-05 1.0E--{)2 1.0E--{)2 1.63E--{)2 7.57E-03 2.39E-02 0.03%

Aoenapbthene 0.0032 9.5E-06 I.3E--{)I 2.9E-04 6.0E-OI 5.5E-OI I.58E--{)5 5.20E-04 5.36E-04 0.00%

Anthraoene 0.0059 1.7E--{)5 2.6E-OI 1.0E--{)3 3.0E+OO 2.7E+00 5.77E-06 3.87E--{)4 3.93E--{)4 0.00%

Benzo(ajanthraoene 0.0130 3.8E--{)5 8.IE-OI 7.2E-03 3.0E--{)l 2.7E-OI 1.27E--{)4 2.66E-02 2.67E-02 0.03%

Benzo(a)!'l"'ne 0.0102 3.0E--{)5 1.2E+OO 8.3E-03 3.0E--{)1 2.7E-OJ 9.98E-05 3.09E--{)2 3.IOE--{)2 0.04%

Benzo(b)flooranthene 0.0149 4,4E-05 1.2E+OO 1.2E--{)2 3.0E--{)1 2.7E-OI I.46E--{)4 4.5IE-02 4.52E-02 0.06%

Benzo(r,bj)perylene 0.0029 8.6E-06 1.6E+OO 3.3E--{)3 3.0E--{)1 2.7E-OI 2.87E-05 1.22E--{)2 1.22E--{)2 0.02%

Benro(k:)flooranthene 0.0078 2.3E-05 I.1E+OO 5.9E-03 3.0E--{)l 2.7E-OI 7.63E-05 2.18E-02 2.19E-02 0.03%

1lis(2-Chbroelhyl)ether 0.0627 1.8E--{)4 2.IE-03 9.0E-05 NI: NO

1lis(2-ethylhexyl)phtbala1l: 0.0153 4.SE-05 3.3E--{)2 3.4E--{)4 2.0E-02 2.0E-02 2.25E-03 1.72E--{)2 I.94E--{)2 0.02%

Chrysene 0.0100 2.9E-05 8.\E-OI 5.5E-03 3.0E--{)1 2.7E-OI 9.78E-05 2.04E-02 2.0SE-02 0.03%

Dibenzo(a.h)Anthraoene 0.0019 5.6E-06 2.7E+00 3.5E-{)3 3.0E--{)1 2.7E-OI I.86E--{)5 I.29E--{)2 I.30E--{)2 0.02%

Awrantbeoe 0.0277 8.IE-05 3.6E--{)1 ME-03 4.0E-Ol 3.6E--{)1 2.03E-04 1.89E--{)2 1.91E--{)2 0.02%

}o1wcene 0.0035 1.0E--{)5 1.7E--{)1 4.IE-04 4.0E-OI 3.6E--{)1 2.57E-05 1.13E--{)3 I.1SE--{)3 0.000/.

Ittdeno(l.2.3-c,d)Pyrene 0.0031 9.2E-06 1.9E+OO 4.1E-03 3.0E--{) I 2.7E-OI 3.08E--{)5 1.51E--{)2 1.51E--{)2 0.02%

Naphthalene 0.0020 5.9E-06 6.9E-02 9.4E-OS 3.0E--{)1 2.7E-OI I.96E--{)5 3.48E--{)4 3.68E--{)4 0.00%

Phenanthrene 0.0099 2.9E-05 2.3E-OI 1.6E--{)3 3.0E--{)1 2.7E-OI 9.69E-05 5.74E-03 5.84E-03 0.01%

Pyrene 0.0195 5.7E-05 5.3E-OI 7.0E-03 3.0E--{)1 2.7E-OI 1.91E--{)4 2.6IE-02 2.63E-02 0.03%

Pyridine 4.0611 1.2E--{)2 2.0E-03 5.SE-03 1.0E--{)2 1.0E--{)2 1.19E+OO 5.53E-OI I.7SE+OO 2.16%

HeptadUor Epoxide 0.0050 1.5E--{)S 7.0E-04 2.4E-06 1.3E--{)5 8.6E-06 1.13E+OO 2.79E-Ol 1.41E+OO 1.75%

beta-BRC 0.0671 2.0E-04 2.0E-02 9.IE-04 ND NO

!'i'mma-BHC (lindane) 0.0152 4.SE-05 1.4E--{)2 1.4E--{)4 3.0E--{)3 3.0E--{)3 I.48E--{)2 4.82E-02 6.30E-02 0.08%

Antimony 0.0026 7.6E-06 1.0E--{)3 1.8E--{)6 4.0E-04 4.0E-OS 1.91E--{)2 4.43E-02 6.34E-02 0.08%

Arsenic 0.1167 3.4E--{)4 1.0E--{)3 7.9E-05 3.0E--{)4 2.9E-04 1.14E+OO 2.74E-OI 1.42E+OO 1.76%

Barium 1.072 3.IE--{)3 1.0E--{)3 7.3E-04 7.0E-02 4.9E-03 4.50E-02 1.49E--{)I I.94E--{)1 0.24%

Beryllium 0.0033 9.8E-06 1.0E--{)3 2.3E-06 5.0E-03 5.0E-05 I.96E--{)3 4.56E-02 4.7SE-02 0.06%

Cadmium 0.0127 3.7E-{)5 1.0E--{)3 8.7E-06 ND ND

Chromium 0.1407 4.IE-04 1.0E--{)3 9.6E-05 2.0E-02 2.2E-03 2.07E-02 4.36E-02 6,42E-02 0.08%

Copper 0.3015 8.9E-04 1.0E--{)3 2.IE-04 3.7E--{)2 1.8E--{)2 2.39E-02 1.14E--{)2 3.53E--{)2 0.04%

Man!'i'llC5e 8.0019 2.3E-02 1.0E--{)3 5.4E-03 5.0E-03 2.0E-04 4.70E+00 2.72E+OI 3.19E+OI 39.62%

Mercury 0.0208 6.IE-05 I.OE--{)3 1.4E--{)5 3.0E--{)4 4.SE-05 2.04E-OI 3.ISE--{)1 5.19E-OI 0.64%

Nickel 0.1763 5.2E-04 1.0E--{)4 1.2E--{)5 2.0E-02 1.0E--{)J 2.59E-02 I.20E--{)2 3.79E--{)2 0.05%

nne 1.5371 4.SE-03 6.0E-04 6.3E-04 3.0E--{)1 I.OE--{)I I.50E--{)2 6.28E-03 2.13E-02 0.03%

SUMMARY IlAZARDINDEX: 23 n 31
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IGWONl-Al 131-4(20
_.ON EXPOSURE TO VOLATILES IN ONSITE OVERBURDEN GROUNDWATER - A v I'.RAGE CONCENfRATION

FUTIJRE CONsrRUCIlONWORKER - ONE MONIH EXPOSURE
OUN CHEMICALS PHASE [ RI REPORT

ROCHESTER, N.Y.

;::i

EXPOSURE PARAMETERS EQUATIONS

PAllAMKIER SYMBOL VALUE UNrn

CONCEN11lATlON GROUNDWATFJ\ CW Average mg'L CANCER RISK = INTAIrn (mwq-dBy) '" CANCER SLOPE FACIUR (mwq-dBy)-1

CONCEN11lATION AIR VOl-"TIU!S CAy CalroI.,ed mgim'

INHAlATION RATE IhR 2.5 m'lhour HAZARD QUOTIENT = INTAIrn (mWt,;-day) / REFERENCE CONCENrRATION (mWt,;-dBy)

BODY WEIGHT BW 70 kg

EXPOSURE TIME ET 8 hour"d.y

EXPOSURE PREQUENCY EF 30 days,year INTAIrn= CAv",IhR",lIT", EF", ED

I!XPOSURE DURATION ED 1 years BW", AT", 36S dByllp:

AVFJlAGING TIME

CANCER AT 70 years

NONCANCER AT 0.08 years

Not..:

FOI' Illlllcarc:inOf;"DiC effoct.: AT = EF/36S dBy. p"" year

ABB Environmental Services. Inc. Rev. 8(93



TABLE C.5-ZO, cantillued

INHALATION EXPOSURE TO VOLATll.ES IN ONSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENTRATION

FUIURE CONSTRUCTION WORKER - ONE MONIH EXPOSURE

OUN CHEMICALS PHASE I RI REPORT

R<>CIIFSrER, N.Y.

CARCINOGENIC EPFECfS

GllOllNDWATEJt CANCER SLOPE PE1tcmrr

COMPOUND CONCENTIlATION CA" INTAKE PAcrolt CANCHIl 'IUI"AL

fmoll.\
f ..._ ... (",.nr_,,-\ f ....nr..-d_\-I tuSK tuSK

1,2-Dichloroethane 0.0086 7.5E-07 2.5E-10 9.1E-02 2.3E-11 0.36%

l,4-Dichlorobenzene 0.0068 5.9E-07 2.0E-10 ND

Benzene 0.0117 1.0E-06 HE-10 2.9E-02 9.7E-12 0.15%

Bromof<rm 0.0267 2.3E-06 7.7E-1O 3.9E-03 3.0E-12 0.05%

Carboo letradtloride 0.7747 6.7E-05 2.2E-08 5.3E-02 1.2E-09 18.49%

Chlocof<rm 2.1966 1.9E-04 6.4E-08 8.1E-02 5.2E-09 80.14%

Methylene chloride 1.0144 8.8E-05 3.0E-08 ND

Telrachloroelhene 0.1018 8.8E-06 3.0E-09 ND

Trichloroelhene 0.0137 l.2E-06 4.0E-10 6.0E-03 2.4E-12 0.04%

Vinyl chloride 0.0057 5.0E-07 1.7E-1O 3.0E-01 5.0E-11 0.78%

SUMMARY CANCER RISK 6J!-09

NONCARCINOGENIC EPFEcr5

GllOllNDWATEIl RHFmUlNCE PBRcmrr

COMPOUND CONCI!N11tAUON CA" INTAKE CONCI!N11tAUON BAZA1U> TOTAL

fml!ll.\ h...{m'" cllUlb-u.\ OUOTIENT tuSK

1,2-Dichlorobenzene 0.087 7.5E-06 2.2E-06 5.7E-01 3.9E-06 11.31%

1,2-Dichloroethane 0.0086 7.5E-07 2.2E-07 ND

1,4 - Dichlorobenzene 0.0068 5.9E-07 1.7E-07 7.1E-01 2.4E-07 0.71%

Benzene 0.0117 1.0E-06 2.9E-07 ND

Bromof<rm 0.0267 2.3E-06 6.8E-07 ND

Carboo letrachloride 0.7747 6.7E-05 2.0E-05 ND

Chlocobenzene 0.1422 1.2E-05 3.5E-06 ND

Chlocof<rm 2.1966 1.9E-04 5.6E-05 ND
Methylene chloride 1.0144 8.8E-05 2.6E-05 8.6E-01 3.0E-05 87.97%

Telrachloroelhene 0.1018 8.8E-06 2.6E-06 ND
Toluene 0.1763 1.5E-05 4.4E-06 ND

Trichloroelhene 0.0137 1.2E-06 3.5E-07 ND
Vinyl chloride 0.0057 5.0E-07 1.5E-07 ND

SUMMARY HAZARD INDEX O.ooocn

!GWONI-Al 131-ADp;-94!
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( ( (
TABLE C.S-21

INCIDENTAL INGE!ITION OF AND DERMAL CONTACT WITH ONSITE OVERBUIlDEN GROUNDWATER - MAXIMUM: CONCENTRATION

PUTUIlE CONSTRUCTION WORKER - SIX MONTH EXPOSUIlE

OLIN CHEMICALS PHASE I RI REPORT

ItOCHE!ITER, N.Y.

IOGWCW-M I 31-AlIS-94j

EXPOSUIlE PARAMETERS EQUATIONS

PARAMETER SYMBOL VALUE UNrrS

CONCENTRATION GROUNDWATER CW M.ximum "S/L CANCER RISJr ~ INTAJrE ("sits-day) • CANCER SLOPE FACTOR ("slts-day)-I

INGESTION RATE IR 0.2 Uday

FRACTION INGESTED FI 100% HAZAIlD QUOTIENT: INTAJrE ("sits-day) IREFERENCE DOSE ("sits-day)

SUIlFACE AIlEA EXPOSED SA ~.800 cna2/dlY

CONVEIlSION FACTOR CF 0.001 Ucna'

BODY WEIGHT BW 70 ts INTAJrE-INGESTION ~ CW :l'IR .. PI .. EP .. HD

EXPOSURE TIME ET 8 hourI/day BW :I' AT :I' :56' dayslyr

EXPOSURE FREQUENCY EF 180 dayl!year

EXPOSURE OUR ATION ED 1 yeus

AVERAOING TIME INTAJrE-DERMAL = CW :I' SA .. :l:p :I' CP :I' ET :I' EP x ED

CANCER AT 70 yeUIl BW .. AT I. 3" dlyslyr

NONCANCER AT 0.49 yeus

PERMEABILITY COEFFICIENT Kp CheRlical- Ipuilic cra.!hour

Nott':

Por nonc-rcino8enic errtds: AT ,,:. EF/36~ dlys per fur

ABB Environmental Servus. Inc. Rev. 8/92



TABLE C.S-21, CODt;DDed

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH ONSITE OVERBURDEN GROUNDWATER - MAXIIlUM CONCENTRATION

FUTURE CONSTRUCTION WORKER - SIX MONTH EXPOSURE

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

CAR CINOGENIC EFFECTS

~CW-M I 31-~

~-

GROUNDWATER INTAKil INtAKE CANCI!R SLOPB CANCI!R SLOPB CANCI!R RISK CAN CI!R RISK TOTAL PI!IlCRNT

COMPOUND CONCENTRATION INOBSTION Kp OI!IUIAL FACTOR-ORAL FACTOR - DBRMAL INGESTION DERMAL CANCBR TOTAL

(lulL) (malt. -dly) (c..lb(ltJr) ( ..&It.~dlY) ( ...,kI-6..l -1 (M.It, -clay, -1 lUSK lUSI(

1,2 -Dichloroethane 0,093 L9E-06 S,3E-03 2,3E-06 9,IE-02 9,6E-02 I.7E-07 2,2E-07 3,9E-07 0,00%

1,4 -Dichlorobe azene 0,077 1.5E-06 6,2E-02 2,2E-OS 2.4E-02 2.4E-02 3,7E-06 S.4E-07 S,7E-07 0,00%

Benzene 0,062 L2E-06 2,IE-02 6,IE-06 2,9E-02 2,9E-02 3,6E-06 L6E-07 2,IE-07 0,00%

Bromoform 0,S4 LIE-OS 2,6E-03 6,6E-06 7,9E-03 7,9E-03 6,6E-06 S,2E-06 L4E-07 0,00%

Carbon tetrachloride 17 3.4E-04 2,2E-02 I.7E-03 I.3E-OI L6E-OI 4.4E-OS 2,6E-04 3,2E-04 1.49%

Chloroform 50 LOE-03 6,9E-03 2.1E-03 6,IE-03 6,IE-03 6,IE-06 I.3E-OS L9E-OS 0,09%

Methylene chloride 35 7,OE-04 4,SE-03 7.4E-04 7.SE-03 7,SE-03 S,3E-06 S.5E-06 LIE-OS 0.05%

Tetrachloroethene 2 4,OE-OS 4.6E-02 4.5E-04 S.2E-02 7.4E-02 2.IE-06 3.3E-OS 3.SE-OS 0.16%

Trichloroethene 0.39 7.9E-06 L6E-02 2.9E-OS LlE-02 LlE-02 6.6E-06 3.2E-07 4.IE-07 0.00%

Vinyl chloride 0.012 2.4E-07 7.3E-03 4.1E-07 L9E+00 L9E+00 4.6E-07 7.6E-07 L2E-06 0.01%

Benzo(a)anthl1\cene 0.41 6.3E-06 6.IE-OI L6E-03 7.3E-OI 6.0E-OI 6.0E-06 I.2E-03 L2E-03 5.74%

Benzo(a)pyrene 0.34 6.6E-06 I.2E+OO L9E-03 7.3E+ 00 6.0E+00 S.OE-OS 1.5E-02 1.5E-02 70.36%

Benzo(b)f1uOl'!\D lhene 0.47 9.SE-06 I.2E+OO 2.6E-03 7.3E-OI 6.0E-OI 6.9E-06 2.IE-03 2.IE-03 9.73%

Ben lo(k'1luoranthene 0.19 3.6E-06 LlE+OO 9.6E-04 7.3E-02 6,OE-02 2.6E-07 7.9E-OS 7.9E-OS 0.36%

B1s(2 - Chloroethyl)e ther 0.69 L4E-OS 2.IE-03 6.6E-06 LOE+OO LOE+OO L4E-OS 6.6E-06 2.IE-OS 0,10%

Bis(2 - e thylhexyl)phlha late 0.34 6.6E-06 3.3E-02 S.2E-OS L4E-02 L4E-02 9.6E-06 7.3E-07 6.3E-07 0.00%

Chrysene 0.33 6.6E-06 6.IE-OI I.2E-03 7.3E-03 6.0E-03 4.6E-06 LOE-OS LOE-OS 0.05%

Dibenzo(..h)Anthracene 0.019 3.6E-07 2.7E+00 2.4E-04 7.3E+00 6.0E+00 2.6E-06 L9E-03 L9E-03 6.63%

Indeno(1 ,2,3 -c,d )Pyrene 0.069 L4E-06 L9E+00 6.IE-04 7.3E-OI 6.0E-OI LOE-06 4.9E-04 4.9E-04 2,26%

He plochlor Epoxide O.Q1S 3.0E-07 7.0E-04 4.9E-06 9.IE+00 L4E+OI 2.7E-06 6,9E-07 3.4E-06 0.02%

beta-BHC 0.3 6.0E-06 2.0E-02 2.6E-OS L6E+ 00 L6E+00 LIE-OS S.OE-OS 6.IE-OS 0.26%

Fi\mma-BHC (Lindane) 0.042 6.5E-07 L4E-02 2.7E-06 I.3E+OO I.3E+OO I.1E-06 3.6E-06 4.7E-06 0.02%

Arsenic 0.92 L9E-OS LOE-03 4.3E-06 L7SE+00 L6E+00 3.2E-OS 7.7E-06 4.0E-OS 0.16%

Beryllium 0.029 S.6E-07 LOE-03 L4E-07 4.3E+00 4.3E+02 2.SE-06 HE-OS 6.IE-OS 0.26%

'--------

SUMMARY CANCER RISK 2E-D4 2E-02 2E-D2
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( (
TABLE L.>-21. mntinucd
INCIDENTAL INGIlSTION OF AND DERMAL CONTACT WITH ONSITE OVERBUIU>EN GROUNDWA"IER - IlAXIMUM: CONCENI1tATION

PlJTIJlUl CONlnll.UCTION WORKER - SIXIIONIH EXPOSURE

OLIN CHEMICALS PHASE I RI REPORT
ROCIIESfFJl, N.Y.

NONCARCINOGENIC EPPECIS

~-II I 31-~-941

(

GROUNDWATER lNTAIlll lNTAlUl 1I.IlI'l!lll!;KCl! 1U!PERENCl! HAZARD llAZARD TOTAL 1'I!\l.CI!J'IT

COMPOUND CONa<N1RATION INOBSTION Kp OORMAL DoSE-ORAL DOSll-DERMAL QtJOTIl'Nt QUOTIENT JiAZARD TOTAL
1_.1" 1_••. doY' 1.1Il!b<>",\ I .....,.· doY' IMV"'V_<!oY\ I,.."'v_""" INGESTION DIlRMAL OUOTIENT lU$K

!.2 Dichbrobenzene 2A 6.9E-03 6.!E-02 9.8E-02 9.0E-02 9.0E-02 7.67E-02 1.00E..oo 1.16E..oo 0.11%

!.2-Dichbroethane 0.093 2.7E-04 5.3E-03 3.3E--{)4 : ND

!.4-Dichbrobenzene 0.077 2.2E-04 6.2E-02 3.2E-{)3 ND

Benzene 0.062 1.8E--{)4 2.!E-02 8.7E-04 ND

Bromoform 0.54 1.6E-{)3 2.6E-03 9AE-04 2.0E-0! 2.0E-0! 7.76E-03 4.68E-03 1.24E-{)2 0.00%

Carlnn tetrachloride !7 4.9E-02 2.2E-02 2.5E-01 7.0E-04 5.6E-04 6.98E+0! 4.46E+02 5. !SE+02 47.90%

Chbro benzene 2.5 7.2E-03 4.!E-02 6.8E-02 2.0E-02 2.0E-02 3.59E-{)! 3A2E..oo 3.78E..oo 0.35%

ChbroiJrm 50 1.4E-{)! 8.9E-03 3.0E-{)1 1.0E-{)2 1.0E-{)2 I.44E+O! 2.97E+0! 4.4!E+0! 4.!0%

Methylene chbride 35 1.0E-{)! 4.5E-03 l.1E-{)! 6.0E-02 6.0E-02 I.68E..oo 1.7SE..oo 3.43E..oo 0.32%

Tetrachbroethene 2 5.8E-03 4.8E-02 6AE-02 1.0E-{)! 7.0E-02 5.7SE-02 9.!SE-0! 9.72E-0! 0.09%

Toluene 4.6 1.3E-{)2 4.SE-02 1.4E-{)! 2.0E+00 2.0E+00 6.6!E-03 6.90E-02 7.57E-02 O.O!%

Trichbroethene 0.39 l.1E-{)3 1.6E-{)2 4.2E-03

~
ND

VInyl chbride 0.012 3.SE-{)5 7.3E-03 5.8E-05 ND

1.2.4-Trichbrobenzene 1.4 4.0E-03 1.0E-{)! 9.3E-02 1.0E-{)2 1.0E-{)2 4.03E-0! 9.34E+00 9.74E+00 0.9!%

2,6- Dich1oropyridine 44 I.3E-{)! 2.0E-03 5.9E-02 1.0E-{)2 1.0E-{)2 1.27E+O! 5.87E+00 1.85E+O! 1.72%

2-Cbloropyridine 400 1.2E..oo 2.0E-03 5.3E-O! 1.0E-{)2 1.0E-{)2 l.1SE+02 5.34E+0! I.68E+02 !5.65%

2-Methylnaphthalene 0.046 I.3E--{)4 ND 3.0E-{)! 2.7E-0! 4.4!E-04 4A!E-04 0.00%

3-Chbropyridine 18 5.2E-02 2.0E-03 2AE-02 1.0E-{)2 1.0E-{)2 5.!8E+00 2.40E+00 7.58E+00 0.70%

4- Chloropyridine 1.3 3.7E-{)3 2.0E-03 1.7E-{)3 1.0E-{)2 1.0E-{)2 3.74E-{)! 1.73E-{)! 5A7E-0! 0.05%

Acenaphthene 0.042 I.2E--{)4 1.3E-{)! 3.6E-{)3 6.0E-0! 5.SE-0! 2.0!E-04 6.62E-03 6.82E-03 0.00%

Anthracene 0.!6 4.6E-04 2.6E-01 2.8E-02 3.0E..oo 2.7E+00 !.53E--{)4 1.03E-{)2 1.00E-{)2 0.00%

Benzo(a)anthracene OA! 1.2E-{)3 8.!E-0! 2.2E-0! 3.0E-{)! 2.7E-0! 3.93E-{)3 8.2!E-0! 8.24E-0! 0.08%

Benzo(a )pyrene 0.34 9.8E-04 1.2E..oo 2.7E-0! 3.0E-{)! 2.7E-0! 3,26E-{)3 1.0lE..oo 1.0lE..oo 0.09%

Benzo(h)flooranthene OA7 1.4E-{)3 1.2E..oo 3.8E-{)! 3.0E-{)! 2.7E-0! 4.50E-03 I.39E..oo I.40E..oo 0.13%

Benzo(&h.i)pery!ene 0.045 I.3E--{)4 1.6E..oo 5.0E-02 3.0E-{)! 2.7E-01 4.3!E-04 1.83E-{)! I.84E-{)! 0.02%

Benzo(k)flooranthene 0.!9 5.5E-04 l.1E..oo 1.4E-{)! 3.0E-{)! 2.7E-0! 1.82E-{)3 5.2!E-0! 5.23E-0! 0.05%

Bis(2-Chbroethy!)ether 0.69 2.0E-03 2.!E-03 9.7E-04 NI ND

Bis(2-ethylhexy!)phthalale 0.34 9.8E-04 3.3E-{)2 7.5E-03 2.0E-02 2.0E-02 4.89E-02 3.74E-{)! 4.23E-0! 0.04%

Chrysene 0.33 9.SE-04 8.!E-0! 1.8E-{)! 3.0E-{)! 2.7E-0! 3.!6E-{)3 6.60E-0! 6.64E-0! 0.06%

Dibenzo(a,h)Anthracene 0.019 5.SE-05 2.7E+00 3AE-{)2 3.0E-{)! 2.7E-0! 1.82E--{)4 1.27E-{)! 1.27E-{)! O.O!%

Flwranthene 0.99 2.8E-03 3.6E-{)1 2AE-0! 4.0E-0! 3.6E-{)! 7.!2E-03 6.60E-0! 6.68E-0! 0.06%

Flwrene 0.06! 1.8E--{)4 1.7E-{)! 6.9E-03 4.0E-0! 3.6E-{)! 4.39E-04 I.92E-{)2 1.97E-{)2 0.00%

Indeno(l.2,3- c,d)PYrene 0.069 2.0E-04 1.9E..oo 8.7E-02 3.0E-{)! 2.7E-0! 6.6!E-04 3.24E-{)! 3.25E-{)! 0.03%

Naphtha!ene 0.006 I.7E-{)5 6.9E-02 2.8E-04 3.0E-{)! 2.7E-0! 5.7SE-05 I.02E-{)3 I.08E-{)3 0.00%

Phenanthrene 0.3 8.6E-04 2.3E-0! 4.6E-02 3.0E-{)! 2.7E-0! 2.88E-03 1.70E-{)! 1.73E-{)! 0.02%

Pyrene 0.66 1.9E-{)3 5.3E-0! 2.3E-0! 3.0E-{)! 2.7E-0! 6.33E-03 8.64E-0! 8.71E-0! 0.08%

Pyridine 98 2.8E-0! 2.0E-03 I.3E-{)! 1.0E-{)2 1.0E-{)2 2.82E+0! I.3!E+O! 4.!3E+0! 3.83%

Heptadllor Epoxide Om5 4.3E-05 7.0E-04 7.0E-06 I.3E-{)5 8.6E-06 3.32E..oo 8.!SE-0! 4.13E+00 0.38%

beta-BHC 0.3 8.6E-04 2.0E-02 4.0E-03 ND ND

FI""'Ila-BHC (Lindane) 0.042 1.2E--{)4 1.4E-{)2 3.9E--{)4 3.0E-{)3 3.0E-{)3 4.03E-02 I.3!E-{)! 1.7!E-{)! 0.02%

Antirmny 0.009 2.6E-05 1.0E-{)3 6.0E-06 4.0E-04 4.0E-05 6.47E-02 1.50E-{)! 2.ISE-0! 0.02%

Arsenic 0.92 2.6E-03 1.0E-{)3 6.!E-04 3.0E--{)4 2.9E-04 8.82E+00 2.!2E+00 1.00E+O! 1.02%

Barium 8.6 2.5E-02 1.0E-{)3 5.7E-03 7.0E-02 4.9E-03 3.53E-{)1 l.17E..oo 1.52E..oo 0.!4%

Beryllium 0.029 8.3E-05 1.0E-{)3 1.9E-{)5 5.0E-03 5.0E-05 1.67E-{)2 3.87E-{)! 4.04E-0! 0.04%

Cadmium 0.11 3.2E--{)4 1.0E-{)3 7.3E-05 Nt: ND

Chromium 2.3 ME-03 1.0E-{)3 1.5E-{)3 2.0E-02 2.2E-03 3.3!E-{)! 6.97E-0! 1.03E..oo 0.10%

Copper 3.6 1.0E-{)2 1.0E-{)3 2AE-03 3.7E-{)2 1.8E-{)2 2.80E-0! 1.33E-{)! 4.13E-0! 0.04%

Man~na;e 56 1.6E-{)1 1.0E-{)3 3.7E-{)2 5.0E-03 2.0E-04 3.22E+O! 1.87E+02 2.!9E+02 20.35%

Mercury 0.63 1.8E-{)3 1.0E-{)3 4.2E-04 3.0E--{)4 4.SE-05 6.04E+00 9.34E+00 1.54E+O! 1.43%

Nickel 1.8 5.2E-03 1.0E--{)4 1.2E--{)4 2.0E-02 1.0E-{)3 2.59E-0! I.20E-{)! 3.79E-{)! 0.04%

Zinc 22 6.3E-02 6.0E-04 8.8E-03 3.0E-{)! l.OE-{)! 2.11E-0! 8.8!E-02 2.99E-0! 0.03%

SUMMARY HAZARD INDEX: 300 716 1076

ABB Environmental ServiCffi, Inc Rev. 8/92



TABLEC5-22

INHALATION EXPOSURE TO VOLATll.ES IN ONSITE, OVERBURDEN GROUNDWATER - MAXIMUM CONCENTRATION
FUIURE CONSTRUCTION WORKER - 6 MONlH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

EXPOSURE PARAMETERS EQUATIONS

IGWONCI-M: I'l-AD~-941

PAIlAM:KIEB. SYMBOL VALUE UNrn

CONCl!N1llATlON OROUNDWATFR CW M:mmum mWL CANCHIl RISK = INTAKE (mr;lq-dIIJ') '" CANCER SLOPE PAeroR (mr;lq_day)-I

CONCl!N11lATION AIR VOlATILES CAy Caloolatod mFlm'
INHAlATION RATE IhR 2.5 m'lhoUI HAZARD QUOTIENT =INTAKE (mr;lq-day) IlU!PHRENCE CONCl!NTRATION (mr;lq-dIIJ')

BODYWEIOHT BW 70 kg

EXPOSURE TlMl! Ef 8 hour&'day

EXPOSURE l'Ill!QUF2<CY EF 180 days,year INTAKE = CAy", IhR",E'T",EF",ED

EXPOSURE DUR.ATION ED 1 years BW", AT'" 3M dIIJ'I/yr

AVFRAOINO TlMl!

CAN<Et AT 70 yean

NONCAN<Et AT 0.49 Years

Note:

POI" DCIlClCc:inopmC "lIect.: AT = EFI36S day. pee y_

ABE )mental Services. Inc. ) )ev.8I93



TABi ·22, continued (

I~ __ ,ON EXPOSURE TO VOLATILES IN ONSITE, OVERBURDEN GROUNDWATER - Jt.uVUMUM CONCENTRATION

FUIURE CONSTRUCIlON WORKER - 6 MONTII EXPOSURE
OUN CHEMICALS PHASE I RI REPORT

ROCHESrER. N.Y.

CARCINOGENIC EFFECfS

GROlll!lDWATElt. CANCJ!Jt. SLOl'll l'llltClll!lT

COM:1'OUND CONCENTItATION CAy INTAKE FACIUR CANCHll TOTAL

(1ll1!fL\ (1DIm'\ (1ll.ntlt-dllY\ i .....~.._d_\~l RISK RISK

1,2 - Dichloroethane 0.093 0.0000081 1.6E-08 9.1E-02 1.5E-09 0.17%

1,4 - Dichlorobenzene 0.077 0.00001 2.0E-08 NO

Benzene 0.062 0.0000054 l.lE-08 2.9E-02 3.2E-1O 0.04%

Bromofmn 0.54 0.000047 9.5E-08 3.9E-03 3.7E-1O 0.04%

Carboo tetrachloride 17 0.0015 3.0E-06 5.3E-02 1.6E-07 1852%

Chlocofmn 50 0.0043 8.7E-06 8.1E-02 7.0E-07 81.12%

Methylen e chloride 35 0.003 6.0E-06 ND

Tetrachloroethene 2 0.00017 3.4E-07 NO

Trichloroethene 0.39 0.000034 6.8E-08 6.0E-03 4.1E-I0 0.05%

Vinyl chloride 0.012 0.000001 2.0E-09 3.0E-Ol 6.0E-1O 0.07%

SUMMARY CANCER RISK 9E-01

NONCARCINOGENIC EFFECTS

GROlll!lDWATER Rl!PHRENCH PERcmrf

COM:1'OUND CONCENTRATION CAt' INTAKE CONCHNTRATION HAZAlID TOTAL

imofr.\ 1m"""'" Im..n.-..·-d_\ I_..n.-....M.\ ntT011I!NT RISK
1.2 - Dichlorobenzene 2.4 0.00021 6.0E-05 5.7E-Ol l.lE-04 9.52%

1.2- Dichloroethane 0.093 0.0000081 2.3E-06 NO

1,4 - Dichlorobenzene 0.077 0.00001 2.9E-06 7.1E-Ol 4.0E-06 0.36%

Benzene 0.062 0.0000054 1.5E-06 NO

Bromofmn 0.54 0.000047 l.3E-05 ND

Carbm tetrachloride 17 0.0015 4.3E-04 NO

Chlocobenzene 2.5 0.00022 6.3E-05 NO

Chlocofmn 50 0.0043 1.2E-03 NO

Methylene chloride 35 0.003 8.6E-04 8.6E-Ol 1.0E-03 90.12%

Tetrachloroethene 2 0.00017 4.9E-05 NO

Toluene 4.6 0.0004 l.lE-04 NO

Trichloroethene 0.39 0.000034 9.7E-06 NO

Vinyl chloride 0.012 0.000001 2.9E-07 NO

SUMMARY HAZARD INDEX I 0.001

ABB Environmental Senices. Inc.

~ONCI-M: I31-AJJ.(

Rev. &'93



TABLE C.S-23

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH ONSITE OVERBUltDEN GROUNDWATER - AVERAGE CONCENTRATION

FUTUltE CONSTRUCTION WORIER - SIX MONTH EXPOSUllE

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

IOGWCW-A I 31-Au&-5141

EXPOSURE PAllAllETERS EQUATIONS

PARAlIETEk SYMBOL VAl.UE UNrrS

CONCENTRATiON OROUNDWATBR CW Ave r, Be ms:/L CANCER RISIt ~ IN TAitE ("sits-day). CANCER SLOPE FACTOR ("slts-day)-I

INGESTION RATE IR 0.2 UdlY

FRACTION INGESTED PI 1OOo/~ HAZARD QUOTIENT ~ INTAItE ("slks-day) JREFERENCE DOSE ("slks-day)

SURFACE AREA EXPOSED SA ~.800 crna/day

CONVERSION FACTOR CP 0.001 Ucm'

BODY WEIGHT BW 70 kS INTAK:B-INOBSTION = CW IIR II PI .. BP l[ ED

EXPOSURB TIME ET 8 hourS/day 8W:l AT .. ~IU dlyslyr

EXPOSURE FREQUENCY EP l80 dlyslyear

EXPOSURB DURATION ED I yeln

AVBRAGING TIMB INTAItE-DBRMAL = CW I SA :I Kp :I CP I BT I BP .. BD

CANCBR AT 70 yurt BW l[ AT l[ 36$ dlyslyr

NONCANCBR AT 0.49 rein

PBR MEABILITY COBFPlCIBNT Kp Cl'lemieal-specific cmlbour

Note:

Pornonclrcino8tnic erreds.: AT = EP1363 dlYS pt'r Yt'·ar

ABB )enlal ServK:es. Inc. ) )eV.8/92



TABU! ,-.~-23, continued

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH ONSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENTRATION

FUTURE CONSTRUCTION WORKER - SIX MONTH EXPOSURE

OLIN CHEMICALS PHASE 1IlIllEPORT

IlOCHESTER, N.Y.

( ( (
IOGWCW-A I 3I-Aug-94I

CARCINOGENIC EFFECTS

OROUNDWATER INTAKIl tNTAKIl CANCElR SLOPE CANCElR SLOPE CANCElR RISK CANCER. RISK TOTAL PERCI!NT

COMPOUND CONCENTRATION INOESTION &p DIlRMAL PACTOR-ORAL PACTOR - DIlRMAL lNOESTION DIlRMAL CANCER. TOTAL

( ...IL) ( ..slks-day) (cd/bour) , ..ttts-d.),) ( ••It.....d.V- 1 ( ...lta-do) -I RISJI' IUSll:

1,2 - Dichlorae thane 0.0086 I.7E-07 DE-03 2.IE-07 9.IE-02 9.6E-02 1.6E-08 2.0E-08 3.6E-08 0.00%

1,4 -Dichlorobenzene 0.0068 1.4E-07 6.2E-02 2.0E-06 2.4E-02 2.4E-02 3.3E-09 4.7E-08 5.IE-08 0.01%

Benzene 0.0117 2.4E-07 2.IE-02 I.IE-06 2.9E-02 2.9E-02 6.8E-09 3.3E-08 4.0E-08 0.00%

Bromoform 0.0267 5.4E-07 2.6E-03 3.2E-07 7.9E-03 7.9E-03 4.2E-09 2.6E-09 6.8E-09 0.00%

Carbon tetrachloride 0.7747 1.6E-05 2.2E-02 8.0E-05 1.3E-OI 1.6E-OI 2.0E-06 1.3E-05 1.5E-05 1.77%

Chloroform 2.1966 4.4E-05 8.9E-03 9.IE-05 6.IE-03 6.IE-03 2.7E-07 5.6E-07 8.3E-07 0.10%

Methylene chloride 1.0144 2.0E-05 4.5E-03 2.IE-05 7.5E-03 7.5E-03 1.5E-07 1.6E-07 3.IE-07 0.04%

Tetrachloroethene 0.1018 2.0E-06 4.8E-02 2.3E-05 5.2E-02 7.4E-02 I.IE-07 I.7E-06 1.8E-06 0.22%

Trichloroethene 0.0137 2.8E-07 1.6E-02 1.0E-06 I.IE-02 I.IE-02 3.0E-09 I.IE-08 1.4E-08 0.00%

Vinyl chloride 0.0057 1.2E-07 7.3E-03 2.0E-07 1.9E+00 1.9E+00 2.2E-07 3.7E-07 5.9E-07 0.07%

Benzo(a)anthracene 0.0130 2.6E-07 8.IE-OI 4.9E-05 DE-OI 8.0E-OI 1.9E-07 3.9E-05 4.0E-05 4.75%

Benzo(a)pyrene 0.0102 2.IE-07 1.2E+00 DE-OS 7.3E+00 8.0E+00 1.5E-06 4.6E-04 4.6E-04 55.13%

Benzo(b)f1uoranthene 0.0149 3.0E-07 1.2E+00 8.3E-05 DE-OI 8.0E-OI 2.2E-07 6.7E-05 6.7E-05 8.05%

Benzo(k)fluoranthene 0.0078 1.6E-07 I.IE+OO 4.0E-05 7.3E-02 8.0E-02 l.IE-08 3.2E-06 3.2E-06 0.39%

Bis(2 - Chloroethyl)ether 0.0627 I.3E-06 2.IE-03 6.IE-07 1.0E+00 1.0E+00 I.3E-06 6.IE-07 1.9E-06 0.23%

Bis(2 - e thylhexyl)phthalate 0.0153 3.IE-07 3.3E-02 2.4E-06 1.4E-02 1.4E-02 4.3E-09 3.3E-08 3.7E-08 0.00%

Chrysene 0,0100 2.0E-07 8.IE-OI 3.8E-05 7.3E-03 8.0E-03 1.5E-09 3.0E-07 3.0E-07 0.04%

Dibenzo(a,h)Anthracene 0.0019 3.8E-08 2.7E+00 2.4E-05 7.3E+00 8.0E+00 2.8E-07 1.9E-04 1.9E-04 23.06%

Inde no(1,2,3 -c,d )Pyrene 0.0031 6.3E-08 1.9E+00 2.8E-05 7.3E-OI 8.0E-OI 4.6E-08 2.2E-05 2.2E-05 2.69%

Heptachlor Epoxide 0.0050 1.0E-07 7.0E-04 1.6E-08 9.IE+ 00 1.4E+OI 9.2E-07 2.3E-07 1.2E-06 0.14%

beta-BHC 0.0671 1.4E-06 2.0E-02 6.3E-06 1.8E+ 00 1.8E+00 2.4E-06 I.IE-05 1.4E-05 1.65%

""mma-EHC (Lindane) 0.0152 3.IE-07 1.4E-02 9.9E-07 I.3E+OO I.3E+OO 4.0E-07 I.3E-06 1.7E-06 0.20%

Arsenic 0.1167 2.3E-06 1.0E-03 5.5E-07 1.75E+00 1.8E+00 4.IE-06 9.8E-07 5.IE-06 0.61%

Beryllium 0.0033 6.7E-08 1.0E-03 1.6E-08 4,3E+00 4.3E+02 2.9E-07 6.7E-06 7.0E-06 0.84%

SUMMAll.Y CANCER RISK IE-OS llE-04 IH-04

ABB Environmental Servi::es, Inc Rev. 8/92



TABLEc..5-23.mD~
INCIDEI'ITAL INGESTION OF AND DERMAL CONTACT WITH ONSIIE OVERBURDEN GROUNDWA"IER - AVl!RAGE CONCENIltATION

FUnl1U! CONlnllUCTION WORKEll - SIX MONIH EXPOSUllE
OLIN CHEMICALS PHASE I IU llEI'ORT

ROCIIESrnR. NoY.

NONCARCINOGENIC EFFI'.ClS

~A I - 31-An&-94I

GROUNDWATER UlTAJOl UlTAJOl lUlI'I!IUllICI! ItEPl!lUlNCI! HIaAAD HAZARD TOTAL I'ERCI!NT

COMPOUND CONcm<TRATION INOBSTION Xp OORMAL DOSE-ORAL DOS1!-DBRMAL QUOTmort QUOTIENT HAZAllD TOTAL

IlUILl <....b-41yl (c-.th!lW) <"''''''-doyl I....b-<Ioy) I"''''''-dwl INOI!STlON OORMAL~UOTIENT RISK

1,2-Dichbrobenzene 0.0870 2.5£-04 6.1E-02 3.5£--{)3 9.0E-02 9.0E-02 2.78E-03 3.93E--{)2 4.2IE-02 O.OS%

1,2-Dichbroethane 0.0086 2.5£-OS S.3E-03 3.0E--{)S : NO

1,4-Dichbrobenzene 0.0068 2.0E-OS 6.2E-02 2.8E-04 NO

Benzene 0.0117 3.4E--{)S 2.IE-02 1.6E--{)4 ND NO

Bromoform 0.0267 7.7E-OS 2.6E-03 4.6E-OS 2.0E-OI 2.0E-OI 3.84E--{)4 2.32E-04 6.15£-04 0.00%

Carlon tet",dlloride 0.n47 2.2E-03 2.2E-02 I.1E--{)2 7.0E-04 S.6E-04 3.18E+OO 2.03E+OI 2.35£+01 29.73%

Chbrobe=ne 0.1422 4.IE-04 4.\E-02 3.9E--{)3 2.0E-02 2.0E-02 2.04E-02 I.94E--{)\ 2.15£-01 0.27%

Chbrobrm 2.\966 6.3E-03 8.9E-03 I.3E--{)2 1.0E--{)2 1.0E--{)2 6.32E-OI I.30E+OO I.94E+OO 2.4S%

Methylene chbride 1.0144 2.9E-03 4.5£-03 3.0E--{)3 6.0E-02 6.0E-02 4.86E-02 S.08E-02 9.94E-02 0.13%

Tet"'chbroelhene 0.1018 2.9E-04 4.8E-02 3.3E--{)3 I.OE--{)\ 7.0E-02 2.93E-03 4.66E-02 4.95£-02 0.06%

Toluene 0.1763 S.IE-04 4.5£-02 S.3E-03 2.0E+00 2.0E+00 2.53E-04 2.65E-03 2.90E-03 0.00%

Trichbroelhene 0.0137 3.9E--{)S 1.6E--{)2 1.5£--{)4 : NO

Vinyl chbride 0.OOS7 1.6E--{)S 7.3E-03 2.8E-OS NO

\ ,2,4-Trichbrobenzene 0.0692 2.0E-04 1.0E--{)\ 4.6E-03 1.0E--{)2 1.0E--{)2 I.99E--{)2 4.62E-OI 4.82E-0\ 0.6\%

2.6- Didlloropyridine 2.6813 7.7E-03 2.0E-03 3.6E--{)3 1.0E--{)2 1.0E--{)2 7.7\E-0\ 3.58E--{)\ 1.13E+OO \.43%

2-Chioropyridine 33.2327 9.6E-02 2.0E-03 4.4E-02 1.0E--{)2 1.0E--{)2 9.56E+00 4.43E+00 I.40E-Hl1 \7.71%

2- Methylnaphlhalene 0.0032 9.2E-06 NO 3.0E--{)\ 2.7E-0\ 3.07E--{)S 3.07E--{)S 0.00%

3-Chbropyridine I.1S21 3.3E--{)3 2.0E-03 1.5£--{)3 1.0E--{)2 1.0E--{)2 3.3\E--{)\ l.S4E--{)\ 4.1l5E-0\ 0.6\%

4-Chioropyridine 0.OSS6 1.6E--{)4 2.0E-03 7.4E-OS 1.0E--{)2 1.0E--{)2 I.60E--{)2 7.42E-03 2.34E-02 0.03%

Aoenaphthene 0.0032 9.3E-06 I.3E--{)1 2.8E-04 6.0E-OI S.5£-O\ I.S5£--{)S S.09E-04 S.25E-04 0.00%

Anthracene 0.OOS9 1.7E--{)S 2.6E-OI 1.0E--{)3 3.0E+OO 2.7E+00 S.66E-06 3.79E--{)4 3.85£--{)4 0.00%

Benro(a)anlhrnoene 0.0130 3.7E--{)S 8.IE-0\ 7.0E-03 3.0E--{)1 2.7E-0\ 1.25E--{)4 2.60E-02 2.6\E-02 0.03%

Ben.w(a)pyrene 0.0\02 2.9E-OS I.2E+OO 8.2E-03 3.0E--{)\ 2.7E-OI 9.78E-OS 3.02E--{)2 3.03E--{)2 0.04%

Ben.w(b)fluoranthene 0.0\49 4.3E-OS 1.2E+OO I.2E--{)2 3.0E--{)\ 2.7E-OI 1.43E--{)4 4.42E-02 4.43E-02 0.06%

Benro(!'J1.i)perylene 0.0029 8.4E-06 1.6E+OO 3.2E--{)3 3.0E--{)1 2.7E-0\ 2.8\E-OS 1.20E--{)2 I.20E--{)2 0.02%

Benro(k)fluoranlhene 0.0078 2.2E-OS I.1E+OO S.8E-03 3.0E--{)\ 2.7E-OI 7.48E-OS 2.\4E-02 2.\5£-02 0.03%

Bis(2-Chbroelhyl)elher 0.0627 1.8E--{)4 2.IE-03 8.8E-OS ND NO

1lis(2-elhy1hexyl)phthalate 0.01S3 4.4E-OS 3.3E--{)2 3,4E--{)4 2.0E-02 2.0E-02 2.20E-03 I.68E--{)2 I.90E--{)2 0.02%

Chrysene 0.0\00 2.9E-OS 8.IE-0\ S.4E-03 3.0E--{)1 2.7E-0\ 9.59E-OS 2.ooE-02 2.0IE-02 0.03%

Dibenro(a.h)Anlhrnoene 0.0019 S.5£-06 2.7E+00 3.4E--{)3 3.0E--{)\ 2.7E-OI 1.82E--{)S 1.27E--{)2 1.27E--{)2 0.02%

HlDranthene 0.0277 ME-OS 3.6E--{)\ 6.7E-03 4.0E-OI 3.6E--{)1 I.99E--{)4 1.85£--{)2 1.87E--{)2 0.02%

Hoorene 0.003S 1.0E--{)S 1.7E--{)1 4.0E-04 4.0E-0\ 3.6E--{)1 2.S2E-OS 1.10E--{)3 1.13E--{)3 0.00%

lndeno( \,2,3- c,d)Pyrene 0.003\ 9.\E-06 1.9E+OO 4.0E-03 3.0E--{)\ 2.7E-0\ 3.02E--{)S I.48E--{)2 I.48E--{)2 0.02%

Naphthalene 0.0020 S.8E-06 6.9E-02 9.2E-OS 3.0E--{)\ 2.7E-OI I.92E--{)S 3,4IE--{)4 3.60E--{)4 0.00%

Phenanthrene 0.0099 2.8E-OS 2.3E-OI 1.5£--{)3 3.0E--{)\ 2.7E-OI 9.49E-OS S.63E-03 S.72E-03 0.01%

Pyrene 0.0\9S S.6E-OS S.3E-0\ 6.9E-03 3.0E--{)1 2.7E-OI 1.87E--{)4 2.55£-02 2.S7E-02 0.03%

Pyridine 4.0611
I.2E--{)21

2.0E-03 S.4E-03 1.0E--{)2 1.0E--{)2 1.17E+OO S,42E-OI 1.71E+OO 2.\6%

Heptadllor Epoxide O.ooSO 1.4E--{)S 7.0E-04 2.3E-06 I.3E--{)S 8.6E-06 I.1\E+OO 2.73E-OI I.38E+OO 1.7S%

beta-BHC 0.0671 1.9E--{)4 2.0E-02 9.0E-04 NO NO

!'I'nuna-BHC (lindane) 0.01S2 4,4E-OS 1.4E--{)2 1.4E--{)4 3.0E--{)3 3.0E--{)3 1.45£--{)2 4.72E-02 6.17E-02 0.08%

Antimmy 0.0026 7.SE-06 1.0E--{)3 1.7E--{)6 4.0E-04 4.0E-OS 1.87E--{)2 4.34E-02 6.2\E-02 0.08%

Arsenic 0.1167 3.4E--{)4 1.0E--{)3 7.8E-OS 3.0E--{)4 2.9E-04 1.12E+OO 2.69E-OI l.39E+OO 1.76%

Barium 1.072 3.1E--{)3 1.0E--{)3 7.2E-04 7.0E-02 4.9E-03 4.40E-02 I.46E--{)1 l.90E--{)\ 0.24%

Beryllium 0.0033 9.6E-06 1.0E--{)3 2.2E-06 S.OE-03 S.OE-OS I.92E--{)3 4.46E-02 4.66E-02 0.06%

Cadmium 0.0127 3.7E--{)S 1.0E--{)3 8.5£-06 NO NO

Clrromium 0.\407 4.0E-04 1.0E--{)3 9,4E-OSI 2.0E-02 2.2E-03 2.02E-02 4.27E-02 6.29E-02 0.08%

Copper 0.30 IS 8.7E-04 1.0E--{)3 2.0E-04 3.7E--{)2 1.8E--{)2 2.34E-02 1.12E--{)2 3.46E--{)2 0.04%

Mangf\oese 8.0019 2.3E-02 1.0E--{)3 S.3E-03 S.OE-03 2.0E-04 4.60E+00 2.67E+OI 3.13E-Hl1 39.62%

Mercury 0.0208 6.0E-OS
1.0E--{)3 1.4E--{)SI_

3.0E--{)4 4.5£-OS 2.ooE-0\ 3.09E--{)\ S.09E-O\ 0.64%

Nieleel 0.1763 S.\E-04 1.0E--{)4 1.2E--{)S 2.0E-02 1.0E--{)3 2.S3E-02 1.18E--{)2 3.7IE--{)2 O.OS%

Zinc I.S371 4.4E-03 6.0E-~.2E-04 3.0E--{)1

1

1.0E--{)\ 1.47E--{)2 6.15£-03 2.09E-02 0.03%

SUMMARY HAZARDINDex: 23 56 79

ABB Elj' )1 Servioes. Inc ) ~v.8m



T· Jf -24 (
I~ .110N EXPOSURE TO VOLATILES IN ONSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENrRATION
FUTIJRE CONSTRUCTION WORKER - SIX MONIH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT

ROCHESTER. N.Y.

EXPOSURE PARAMETERS EQUATIONS

IGWONCI-A I'I-J

PAllAMHIElI. SYMBOL VALUE UNlOl

CON<»lT1l.ATION GROUNDWATIlR CN Average mg'L CANCER RISK = DilTAKI! (mwq-dBy) " CANCER SLOPE I'ACIUR (mwq_<ky)-I

CON<»lT1l.ATION AIR VOlATIlES CAv Calculated mg'm'

INHAlATION RATE IhR 2.5 m'lbour HAZARD QU<nmNT =INTAKI! (mwq-dBy) I RIll'HRHNCE CONcmITRATlON (mwq-dllJ)

BODY WEIGHT BW 70 kg

I!XPOSURB TIMB Ef 8 houn/day

I!XPOSURB PRHQUENCY EF 180 days.;ear INTAKI! = CAY" 1hIl" lIT" Hl''' ED

PXPOSURB DURATION ED 1 yean BW " AT" 3M dBy.,.,.

AVl!RAGING TIMB

CANCEl. AT 70 years

NONCANCEl. AT 0.49 vears

Note:

1'0< DOIlarcin~c effect.: AT =Hl'/36S <ky. per- y....

ABB Environmental Services. Inc. Rev. 8/93



TABLE C.5-24. COIltinUed
INHALATION EXPOSURE TO VOLATILES IN ONSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENTRATION

FUTURE CONSIRUCTlON WORKER - SIX MONTH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT

ROCHESI'ER. N.Y.

CARCINOGENIC EPFECTS

GltOUNDWATEIl. CANCEIt SLOPE PERcmrr

COMPOmm CONCENTRATION CA.. INTAKE PACIUII. CANCI!Il TI>TAL

(Ill~\ (mi'lm"l {Ill....._ d_\ (_.....a_cbr\~l IUSK IUSK

1,2-Dichloroethane 0.0086 7.5E-07 1.5E-09 9.1E-02 1.4E-l0 0.36%

1,4 - Dichlorobenzene 0.0068 5.9E-07 1.2E-09 NO

Benzene 0.0117 1.0E-06 2.0E-09 2.9E-02 5.8E-11 0.15%

BromoflIIl1 0.0267 2.3E-06 4.6E-09 3.9E-03 1.8E-11 0.05%

Carboo tetrachloride 0.7747 6.7E-05 1.3E-07 5.3E-02 7.1E-09 18.49%

ChlocoflIIl1 2.1966 1.9E-04 3.8E-07 8.1E-02 3.lE-08 80.14%

Methylene chloride 1.0144 8.8E-05 1.8E-07 NO

Tetrachloroethene 0.1018 8.8E-06 1.8E-08 NO

Trichloroethene 0.0137 1.2E-06 2.4E-09 6.0E-03 1.4E-11 0.04%

Vinyl chloride 0.0057 5.0E-07 1.0E-09 3.0E-Ol 3.0E-1O 0.78%

SUMMARY CANCER RISK 4E-08

NONCARCINOGENIC EPFECTS

Gll.OUNDWATEIl. RHl'EIUlNCH PHllcmrr

COMPOUND CONCENTRAUON CA.. INTAKE CONCENTRATION lIAZAlll> roTAL

(Illr/L) (mm'm') (1IItJ!rt:-dar) (ml:lb--dlly) QUOTIENT IUSK

1,2 - Dichlorobenzene 0.087 7.5E-06 2.1E-06 5.7E-Ol 3.8E-06 11.31%

1.2 - Dichloroethane 0.0086 7.5E-07 2.1E-07 NO

1,4 - Dichlorobenzene 0.0068 5.9E-07 l.7E-07 7.1E-Ol 2.4E-07 0.71%

Benzene 0.0117 1.0E-06 2.9E-07 NO

BromoflIIl1 0.0267 2.3E-06 6.6E-07 NO

Carbm tetrachloride 0.7747 6.7E-05 1.9E-05 NO

Chlocobenzene 0.1422 1.2E-05 3.4E-06 NO

ChiocoflIIl1 2.1966 1.9E-04 5.4E-05 NO

Methylene chloride 1.0144 8.8E-05 2.5E-05 8.6E-Ol 2.9E-05 87.97%

Tetrachloroethene 0.1018 8.8E-06 2.5E-06 NO

Toluene 0.1763 1.5E-05 4.3E-06 NO

Trichloroethene 0.0137 1.2E-06 3.4E-07 NO

Vinyl chloride 0.0057 5.0E-07 1.4E-07 NO

SUMMARY HAZARD INDEX 0.0000:3

[GWONCI-A G1=-~

ABB. ),ental Services. Inc. ) lv. &'93



TABlEJ~ (
INCIDENTAL INGESTION OF AND DERMAL CONTACT wrrn OFFSITE OVERBURDEN GROUNDWATER - MAXIMUM CONCENTRATION
FUIURE CONSTRUCTION WORKER - ONE MONTII EXPOSURE
OUN CHEMICALS PHASE I RI REPORT
ROCHESIER. N.Y.

IOFGWCI-M I

(

EXPOSURE PARAMErERS EQUATIONS

PARAMETER SYMBOL VALUE UNITS
CONCENTRATION GROUNDWAlER CW Maximum mf'IL CANCERlUSK = INTAtrn (m~-day)"CANCER SWPE FACTOR (m~_day)-1

INGESTION RAlE IR 0.2 Uday

FRACTION INGElITED Fl 100% HAZARD QUOTIENT = INTAtrn (m&lk~-day), REFERENCE DOSE (~-day)

SURFACE AREA EXPOSED SA 5.800 cm'/day

CONVERSION FACTOR CF 0.001 Ucm3

BODYWEIGBT BW 70 kg INTAtrn-INGES110N = CW"m"FhEF"ED

EXPOSURE TIME ET 8 hourll'day BW"AT" 365 d",1/yr

EXPOSURE FREQUENCY EF 30 days,year

EXPOSURE DURATION ED 1 years

AVERAGING TIME INTAtrn-DERMAL = CW"SA"Kp"CF" ET"EF" ED

CANCER AT 70 years BW" AT" 365 dayI/yr

NONCANCER AT 0.08 years

PEltMEABILITY COEFFICIENT Kp Chemical-specific cmlhour

Note:

For nonaucinogenic effects: AT =EF/365 days per yea!

ABB Environmental Services. Inc. Rev. &'92



TABLEC5-ZS. COIltinoed
~IDENTAL INJESllON OF AND DERMAL CONTACT wrrn OFFSITE OVERBURDENGROUNDWAlER - MAXIMUMCO~NTRATION
FlTfURECONSIRUCI10NWORKER - ONE MONIHEXPOSURE
OLIN CHEMICALS PHASE I RI REPORT
ROCHESIER, N.Y.

CARCINOGENIC EFFECTS

IOfUWCl.-M 1 31-A~-941

GllOtJNDwA11!R INrAIffi IN'rAKE CAl«::Ell st.orB cANcl!lt Sl.OPE c.ANCER tusK CANCEIltusK 1UL\L Pl!RCENT

COMPOUND CONCENIltA'I1ON INGIlSI'ION Kp DERlIAL P.I\Cl'OR-OitAL F.AC1'Oll-llEIUfAL lNGllSTION DElUIAl. CANCER "IUI"AL
f!¥/L) (mrJh-dar) (~ur) ~l (~-1 (mr,k--daY,l tusK RISlt

1,2- Dichloroethane 0.17 5.7£ 07 5.3E-03 7.0E 07 9.1E-02 9.6E-02 5.2E-08 6.7£-08 1.2E-07 3.20%
Benzene 0.21 7.0E-07 2.1E-02 3.4E-06 2.9E-02 2.9E-02 2.0E-08 1.0E-07 1.2E-07 3.22%
ChloroCorm 1.5 5.0E-06 8.9E-03 1.0E-05 6.1E-03 6.1E-03 3.1E-08 6.3E-08 9.4E-08 2.52%
Methylene chloride 2.5 8.4E-06 4.5£-03 8.8E-06 7.5£-03 7.5£-03 6.3E-08 6.6E-08 1.3E-07 3.45%
Tetrachloroethene 0.34 1.1E-06 4.8E-02 1.3E-05 5.2E-02 7.4E-02 5.9E-08 9.4E-07 1.0E-06 26.78%
Trichloroethene 0.3 1.0E-06 1.6E-02 3.7£-06 1.1E-02 1.1E-02 1.1E-08 4.1E-08 5.2E-08 1.40%
Vinyl chloride 0.018 6.0E-08 7.3E-03 1.0E-07 1.9E+00 1.9E+00 1.1E-07 1.9E-07 3.1E-07 8.28%
Bis(2-Chloroethyl)ether 0.13 4.4E-07 2.1E-03 2.1E-07 1.0E+00 1.0E+00 4.4E-07 2.1E-07 6.5£-07 17.38%
Bis(2-ethylhexyl)phthalate 0.026 8.7£-08 3.3E-02 6.7£-07 1.4E-02 1.4E-02 1.2E-09 9.3E-09 1.1E-08 0.28%
Arsenic 0.15 5.0E-07 1.0E-03 1.2E-07 1.8E+00 1.8E+00 8.8E-07 2.1E-07 1.1E-06 29.23%
Berylliwn 0.011 3.7£-08 1.0E-03 8.6E-09 4.3E+00 4.3E-02 1.6E-07 3.7£-10 1.6E-07 4.26%

SUMMARY CANCElt Rl:SK 2E-06 2E-06 4E-1l6

NONCARCINOGENIC EFFECTIi

GllOUNDWATEIt INrAIffi lNTAXE JU!l'EItENCE 1ll!l'ERJ!NCE BAZAJU) BAZAJU) "IUI"AL Pl!RCENT

COMl'OUNJ) CONCENIltATION lNGI'!SDON Kp Dt!lUIAL DOSB--OltAL DOSE-DElUfAL OUotmNr OUotmNr HAZARD "IUI"AL
(mg/L) (mrJh-day) (aaIIK>ur) (!!II!Ib:=-") (l!!2/kIlCdaI) (mllib--dat) lNaesIlON Dt!lUIAL tusK

1,2- Dichloroethane 0.17 5.0E-04 5.3E-03 6.1E-04 ND ND

Benzene 0.21 6.2E-04 2.1E-02 3.0E-03 ND NO
ChlorobellZ£ne 0.62 1.8E-03 4.1E-02 1,7£-02 2.0E-02 2.0E-02 9.10E-02 8.66E-Ol 9.57£-01 0.34%
Chloroform 1.5 4.4E-03 8.9E-03 9.1E-03 1.0E-02 1.0E-02 4.4OE-Ol 9.09E-Ol 1.35£+00 0.48%
Methylene chloride 2.5 7.3E-03 4.5£-03 7.7£-03 6.0E-02 6.0E-02 1.22E-Ol 1.28E-Ol 2.50E-Ol 0.09%
Tetrachloroethene 0.34 1.0E-03 4.8E-02 1.1E-02 1.OE-Ol 7.0E-02 9.98E-03 159E-Ol 1.69E-01 0.06%
Trichloroethene 0.3 8.8E-04 1.6E-02 3.3E-03 ND ND

Vinyl chloride 0.018 5.3E-05 7.3E-03 8.9E-05 ND NO
2.6-Dichloropyridine 6 1.8E-02 2.0E-02 8.2E-02 1.0E-02 1.0E-02 1.76E+00 8.17£+00 9.93E+00 3.53%
2-Chloropyridine 60 1.8E-Ol 2.0E-02 8.2E-Ol 1.0E-02 1.0E-02 1.76E+Ol 8.17£+01 9.93E+Ol 35.33%
3-Chloropyridine 4.5 1.3E-02 2.0E-02 6.1E-02 1.0E-02 1.0E-02 1.32E+00 6.BE+00 7.45£+00 2.65%

Bis(2-Chloroethyl)elher 0.13 3.8E-04 2.1E-03 1.9E-04 NI: ND

Bis(2-ethylhexyl)phthalate 0.026 7.6E-05 3.3E-02 5.8E-04 2.0E-02 2.0E-02 3.82E-03 2.92E-02 3.30E-02 0.01%

Pyridine 6.5 1.9E-02 2.0E-02 8.9E-02 1.0E-02 1.0E-02 1.91E+00 8.8..'iE+00 1.08E+Ol 3.83%

Arsenic 0.15 4.4E-04 1.0E-03 1.0E-04 3.0E-04 2.9E-04 1,47£+00 3.52E-Ol 1.82E+00 0.65%

Bariwn 3.1 9.1E-03 1.0E-03 2.1E-03 7.0E-02 4.9E-03 1.30E-Ol 4.31E-Ol 5.61E-Ol 0.20%

Berylliwn 0.011 3.2E-05 1.0E-03 7.5£-06 5.0E-03 5.0E-05 6.46E-03 1.50E-Ol 1.56E-Ol 0.06%

Cadrniwn 0.03 8.8E-05 1.0E-03 2.0E-05 NI: ND

Chromiwn 0.52 1.5E-03 1.0E-03 3.5£-04 2.0E-02 22E-03 7.63E-02 1.6lE-01 2.37£-01 0.08%

Manganese 37 1.1E-Ol LOE-03 2.5£-02 5.0E-03 2.0E-04 2.17E+Ol 1.26E+02 1.48E+02 52.53%

Mercury 0.013 3.8E-05 1.0E-03 8.9E-06 3.0E-04 4.5£-05 1.27£-01 1.97£-01 3.24E-Ol 0.12%

Nickel 0.61 1.8E-03 1.0E-04 4.2E-05 2.0E-02 1.0E-03 8.95£-02 4.15£-02 1.31E-Ol 0.05%

SUMMARY HAZARD INDEX I 471 234 281

ABB Enviw rrvices. Inc. ) ) Rev. 8192



~ ~ (
1NHAL..., fON EXPOSURE ro VOLATILES IN OFFSITE OVERBURDEN GROUNDWATER - MAXIMUM OONCENrRATION

FUTIJRE OONSTRUCTIONWORKER - ONE MONIH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT

ROCHESTER. N.Y.

EXPOSURE PARAMETERS EQUATIONS

[GWOFI-Mld

PAllAMH'IEll SYMBOL VALUE UNrn

CONa!NTRATION GROUNDWATFR CW Maximum mgiL CANCER. RISK: = INTAKE (mWkl:-day)" CANCHK SLOPE PAClUK (mWkl:-day)-1

CONrnN11l.AT10N AIR VOlATIlES CAy Calculated mg'm'

INHAU.TION RAT!! lhR 2.5 m)!hour HAZARD QUOTIENT = INTAKE (mWkl:-day) I KEPEKENCH CONcmITKATlON (mWkl:-day)

BODYWBIOHT BW 70 kg

EXPOSURE TIME ET 8 hour"'day

EXPOSURE PREQUENCY EF 30 days,year INTAKE = CA... " Ihll" BT" EP" I'D

EXPOSURE DURATION ED 1 years BW" AT" 365 dayllyr

AVFJI.AOINO TIME

CANCER AT 70 years

NONCANCER AT 0.08 years

Note:

POI" nQllC:arcinogenic elJedl: AT = EP/36S day. per year

CARCINOGENIC EFFECTS

GllOUNDWATER CANCER. SLOPB PBllcmrr

COMPOUND CONCEN'I1tATlON CAy IN"l:AlO! PAClUll CANCl!R To'Ul.
11MlL) (m_'" (.-iI<..-dao) -t RISK: RISK:

1.2 - Dichloroethane 0.17 0.000015 5.0E-09 9.1E-01 4.6E-09 53.87%

Benzene 0.21 0.000018 6.0E-09 2.9E-02 1.8E-1O 2.06%

Chlcrof<nn 1.5 0.00013 4.4E-08 8.1E-02 3.5E-09 41.56%

Methylene chloride 2.5 0.00022 7.4E-08 ND

Tetrachloroethene 0.34 0.000029 9.7E-09 ND

Trichloroethene 0.3 0.000026 8.7E-09 6.0E-03 5.2E-ll 0.62%

Vinyl chloride 0.018 0.0000016 5.4E-1O 3.0E-01 1.6E-10 1.89%

SUMMARY CANCER RISK 9E~09

NONCARCINOGENIC EFFEGrS

GllOUNDWATER KEPEKENCH PBllcmrr

COMPotlND CONCENTRATION CA... IN"tAKE CONCENTRATION IIAZAlU> TOTAL
(mt'/I.) (m_'" (mlft..-daol OUOllENT RISK:

1.2 - Dichloroe thane 0.17 0.000015 4.4E-06 ND

Benzene 0.21 0.000018 5.3E-06 ND

Chlcrobmzene 0.62 0.000054 1.6E-05 ND

Chlcrof<nn 1.5 0.00013 3.8E-05 ND

Methylene chloride 2.5 0.00022 6.5E-05 8.6E-01 7.5E-05 100.00%

Tetrachloroethene 0.34 0.000029 8.5E-06 ND

Trichloroethene 0.3 0.000026 7.6E-06 ND

Vinyl chloride 0.018 0.0000016 4.7E-07 ND

SUMMARY HAZARD INDRX: 0.00008---------------

ABB Environmental Senices. Inc Rev. PJQl



TABLE C.5-27
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH OFFSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENTRATION
FUTURE CONSTRUCTION WORKER - ONE MONIH EXPOSURE

OUN CHEMICALS PHASE I RI REPORT
ROCHFSrER. N.Y.

[OFGWCI-A I

EXPOSURE PARAMETERS EQUATIONS

PARAMETER SYMBOL VALUE UNITS l

CONCENTRATION GROUNDWAlER CW Average mgIL CANCER RISK = INTAKE (mr;/l<&-dllJ)" CANCER SWPE FAcr'OR (mr;/l<&-day)-l

INGESTION RAlE IR 0.2 Vday

FRACIlON INGF..5fED FI 100% HAZARD QUOTIHNT = INTAKll (mr;/l<&-day) I Rl!FI!RENCE DOSE (mr;/l<&-dllJ)

SURFACE AREA EXPOSED SA 5.800 an'/day

CONVERSION FAcr'OR CF 0.001 Van3

BODY Wl!IGHT BW 70 kg INTAKll-INGESTION = CW '" IR" FI" EF" I'D

EXPOSURE TIMI! Ef 8 hour!,'day BW" AT,,]65 dayolyr:

EXPOSURE FIU!QUEN'CY EF 30 dayslyear

EXPOSURE DURATION ED 1 years

AVERAGING TIMI! INTAKE-DERMAL = CW"SA"Kp",CF"l!T"EF",ED
CANCER AT 70 years BW" AT" 365 dllJoIyr:

NONCANCER AT 0.08 years

Pl!RMI!ABILrIY COEFFICIl!NT Kp Chemical-specific cmJbour

---

Note:

For noncarcinogenic effects: AT = EF/365 days per year

L

ABB Enviro' rervices. Inc. ) ) Rev. &'92



( (
TABLE C5-~•• cootinued

~IDENTALINJESTION OF AND DERMAL CONTACf WTIH OFFSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENIRATION
FlITURE CONSIRUcnON WORKER - ONE MONIH EXPOSURE
OLIN CHEMICALS PHASE I RI REPORT
ROCHESlER, N.Y.

CARCINOGENIC EFFECTS

~~~(
IOFGWCl-A I 31-A,,!-94I

GIlOUNDWATEIl INrAXE DlTAKE cAliiCER SLOPE CAI!lCER SLOPE CANCERlUSK CANCERlUSK TarA!. PERCENT
COMPOUND CONCENI1tA11ON INGIlSl10N Kp DERlfAL F.I\CI"OR-ORAL F.I\CI"OR-DERlfAL iNGl'SttoN DERlfAL CAI!lCER TarA!.

fmSL\ fm2lU-cJay\ fmWmur\ 1 (md:.....cJay\- t lUSK RISK
1.2-Dichloroethane 0.cXl68 2.3E-08 5.3E-03 2.8E-08 9.1E-02 9.6E-02 2.1E-09 2.7E-09 4.8E-09 0.93%
Benzene 0.0207 6.9E-08 2.1E-02 3.4E-07 2.9E-02 2.9E-02 2.0E-09 9.8E-09 1.2E-08 2.31%
Chloroform 0.0845 2.8E-07 8.9E-03 5.8E-07 6.1E-03 6.lE-03 1.7E-09 3.6E-09 5.3E-09 1.04%
Methylene chloride 0.0877 2.9E-07 4.5E-03 3.lE-07 7.5E-03 7.5E-03 2.2E-09 2.3E-09 4.5E-09 0.88%
Tetrachloroethene 0.0161 5.4E-08 4.8E-02 6.0E-07 5.2E-02 7.4E-02 2.8E-09 4.5E-08 4.7E-08 9.28%
Trichloroethene 0.0200 6.7E-08 1.6E-02 2.5E-07 1.1E-02 1.1E-02 7.4E-lO 2.7E-09 3.5E-09 0.68%
Vinyl chloride 0.0022 7.4E-09 7.3E-03 1.3E-08 1.9E+00 1.9E+00 1.4E-08 2.4E-08 3.8E-08 7.44%
Bis(2-Chloroethyl)ether 0.0110 3.7E-08 2.1E-03 1.8E-08 1.0E+00 1.0E+00 3.7E-08 1.8E-08 5.5E-08 10.71%
Bis(2 -ethylhexyl)phthalate 0.0029 9.6E-09 3.3E-02 7.4E-08 1.4E-02 1.4E-02 l.3E-10 1.0E-09 1.2E-09 0.23%
Arsenic 0.0413 1.4E-07 l.OE-03 3.2E-08 1.8E+00 1.8E+00 2.4E-07 5.8E-08 3.0E-07 58.83%
Beryllium 0.0027 9.1E-09 1.0E-03 2.lE-09 4.3E+00 4.3E-02 3.9E-08 9.0E-11 3.9E-08 7.65%

SUMMARY CANCER RISK. 3E-ll7 2E-07 SE-07

NONCARCINOGENIC EFFECTS

GIlOUNDWATEIl INrAXE lNTAJa! lU!P.ElU!NCE ~E IJAZAlU) IJAZAlU) TarA!. Pl!RCENT

COMPOUND cONCEN.fRAnON INGI'SttoN Kp DI!IUlIAL DOllE-ORAL DOllE-DI!lUIAL QUOl'IENT QUOOlENT IJAZAlU) TarA!.

(JDFIL) (mr.itlt=day) (mWmur) (Jaw'kr:--day} (mr.itlt=day) (mr.itlt=day) iNGllSl'ION DI!IUlIAL QU011ENl' lUSK
1.2-Dichloroethane 0.0068 2.0E-05 5.3E-03 2.5E-05 ND ND
Benzene 0.0207 6.1E-05 2.1E-02 3.0E-04 ND ND

Chlorobenzene 0.0441 1.3E-04 4.1E-02 1.2E-03 2.0E-02 2.0E-02 6.47E-03 6.16E-02 6.8lE-02 0.18%
Chloroform 0.0845 2.5E-04 8.9E-03 5.1E-04 1.0E-02 1.0E-02 2.48E-02 5.12E-02 7.60E-02 0.20%
Methylene chloride 0.0877 2.6E-04 4.5E-03 2.7E-04 6.0E-02 6.0E-02 4.29E-03 4.48E-03 8.77E-OJ 0.02%
Tetrachloroethene 0.0161 4.7E-05 4.8E-02 5.3E-04 1.0E-01 7.0E-02 4.73E-04 7.52E-03 8.00E-03 0.02%
Trichloroethene 0.0200 5.9E-05 1.6E-02 2.2E-04 NI ND
Vinyl chloride 0.0022 6.5E-06 7.3E-03 l.lE-05 NI ND
2,6-Dichloropyridine 0.5154 1.5E-03 2.0E-02 7.0E-03 1.0E-02 1.0E-02 1.51E-01 7.02E-01 8.53E-01 2.21%
2-Chloropyridine 5.6132 1.6E-02 2.0E-02 7.6E-02 1.0E-02 1.0E-02 1.65E+00 7.65E+00 9.29E+00 24.04%
3-Chloropyridine 0.2698 7.9E-04 2.0E-02 3.7E-03 1.0E-02 1.0E-02 7.92E-02 3.68E-01 4.47E-01 1.16%
Bis(2-Chloroelhyl)ether 0.0110 3.2E-05 2.lE-03 1.6E-05 ND ND
Bis(2-ethylhexyl )phlhalate 0.0029 8.4E-06 3.3E-02 6.4E-05 2.0E-02 2.0E-02 4.21E-04 3.22E-03 3.64E-03 0.01%
Pyridine 0.3001 8.8E-04 2.0E-02 4.1E-03 1.0E-02 1.0E-02 8.81E-02 4.09E-01 4.97E-01 1.29%

Arsenic 0.0413 1.2E-04 1.0E-03 2.8E-05 3.0E-04 2.9E-04 4.04E-01 9.69E-02 5.0lE-01 1.30%
Barium 0.6972 2.0E-03 l.OE-03 4.7E-04 7.0E-02 4.9E-03 2.92E-02 9.69E-02 1.26E-01 0.33%
Beryllium 0.0027 7.9E-06 l.OE-03 1.8E-06 5.0E-03 5.0E-05 1.59E-03 3.68E-02 3.84E-02 0.10%
Cadmium 0.0044 1.3E-05 1.0E-03 3.0E-06 NI ND

Chromium 0.0869 2.6E-04 1.0E-03 5.9E-05 2.0E-02 2.2E-03 1.28E-02 2.69E-02 3.97E-02 0.10%

Manganese 6.672 2.0E-02 1.0E-03 4.5E-03 5.0E-03 2.0E-04 3.92E+00 2.27E+01 2.66E+01 68.91 %
Mercury 0.0011 3.3E-06 1.0E-03 7.8E-07 3.0E-04 4.5E-05 1.12E-02 1.73E-02 2.84E-02 0.07%
Nickel 0.1299 3.8E-04 1.0E-04 8.8E-06 2.0E-02 1.0E-03 1.91E-02 8.84E-OJ 2.79E-02 0.07%

SUMMARY HAZARD INDEX 6 32 39

ABB Environmental Services, Inc. Rev. 8/92



TABLE C.5-28
INHALATION EXPOSURE TO VOLATILES IN OFPSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENTRATION

FUTIJRE CONSTRUCTION WORKER - ONE MONTII EXPOSURE
OUN CHEMICALS PHASE I RI REPORT

ROCHESTER. N.Y.

lEWOFI-AJ~J31-And

EXPOSURE PARAMlITERS EQUATIONS

PAIlAME"IER SYMBOL VALUE UNrnI

CONCEN11lATION GROUNDWAT~1 cw Average mgIL CANCER RISK = INTAKH (ml'ikg-dllJ)" CANCER SLOPE FAcr'OR (ml'ikg-day) ~ I

CONCENTRATION AIR VOLATILES CAy Calculated m!l'm'

INHALATION RATE IhR 2.5 m1/hour HAZARD QUOOENT = INTAKH (ml'ikg-day) I REFERENCE CONCENTRATION (ml'ikg-dllJ)

BODY WEIGHT BW 70 kg

EXPOSURE TIME ET 8 houuJday

EXPOSURE PREQUENCY EF 30 days~ear INTAKH= CAY"IhR"ET"EF"m

EXPOSURE DURATION _;_J 1 years BW" AT" 365 dllJs/yr

AVERAGING TIME

CANCER 70 years

NON CANCER AT 0.08 years

Note:

For nOlleareinogeaic effeas: AT = EF/36S days pc:c year

CARCINOGENIC FFFECrS

GROUNDWATER CANCER SLOPE PEll.CHNT

COMPOUND CONCENTRATION CAy INTAKH FAcrull. CANCER TOTAL

(mwl.) (ml!fmS) (ml!lko:-dJlrl -~ -I RISK RISK

1.2-Dichloroethane I 0.0068 5.9E-07 2.0E-I0 9.1E-Ol 1.8E-1O 42.91%
Benzene 0.0207 1.8E-06 6.0E-I0 2.9E-02 1.7E-ll 4.16.%

Chlocof<Im 0.0845 73E-06 2.5E-09 8.1E-02 2.0E-1O 47.50%
Methylen e chloride 0.0877 7.6E-06 2.6E-09 ND

Tetrachloroethene 0.0161 1.4E-06 4.7E-1O ND

Trichloroethene 0.0200 1.7E-06 5.8E-I0 6.0E-03 3.5E-12 0.83%
Vinyl chloride 0.0022 1.9E-07 6.4E-ll 3.0E-Ol 1.9E-ll 4.60%

SUMMARY CANCER RISK 4E-IO

NONCARCINOGENIC FFFECTS

~ . ~ ~~WATER ...........,._ann
1.2-0khlo

COMPOUND CONCHNTllATIOI'l CAy INTAKH CONCEN1'RATION IJAZARD TOTAL

(mrlLl (mrlm' (ml!lko:-dJlrl (ml!lb-del OUOI1ENT RISK

roethane I 0.0068 5.9E-07 1.7E-07 ND
Benzene 0.0207 1.8E-06 5.3E-07 ND

Chlocobenzene

I

0.0441 3.8E-06 l.lE-06 ND

Chlocofocm 0.0845 7.3E-06 2.1E-06 ND

Methylen e chloride
I

0.0877 7.6E-06 2.2E-06 8.6E-OI 2.6E-06 100.00%

Tetrachloroethene

l
0.0161 1.4E-06 4.1E-07 ND

Trichloroethene 0.0200 1.7E-06 5.1E-07 ND

Vinyl chloride 0.0022 1.9E-07 5.6E-08 ND

SUMMARY HAZARD INDEX 0.000003

ABBI len tal Services. Inc. ) ~. &'93



TABLE C.5-:t"
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH OFFSITE OVERBURDEN GROUNDWATER - MAXIMUM CONCENTRATION

FUTURECON~UCTIONWORKER - SIX MONIH EXPOSURE

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

(

EXPOSURE PARAMETERS

(

EQUATIONS

[OFGWCW-M I

(

PARAMETER SYMBOL VALUE UNITS

CONCENTRATION GROUNDWATER CW Maximum mlifL CANCElI. RISK: = INTAKE (mWt~-d8J)"CANCER SLOPE FACTOR (mWt~-day)-1

INGESTION RATE IR 0.2 Uday

FRACTION INGESTED FI 100% HAZAlID QUOTIENT = INTAKE (mWt~-day)I Rl!Fl!Rl!NCEDOSI! (mWt~-day)

SURFACE AREA EXPOSED SA 5.800 cm'/d"j'

CONVERSION FACIUR CF 0.001 Uan3

BODY WEIGHT BW 70 kg INTAKE-INGI!STION = CW"IR"FI"EIl"ED

EXPOSURE llMI! Ef 8 houro'day BW" AT" 365 dayaIp:

EXPOSURE FREQUENCY EF 180 dayslyear

EXPOSURE DURATION ED 1 years

AVERAGING llMI! INTAKE-DERMAL = CW" SA" Kp" CF" ET" Ell" ED

CANCElI. AT 70 years BW" AT" 365 dayalp:

NONCANCElI. AT 0.49 years

PI!RlO!ABILIIY COI!FFICIENT Kp Chemical-specific cmlhour

Note:

For noncarcinogenic effects: AT = EF/365 days per year

ARB Environmental Services. Inc. Rev. &'92



TABLEc.5-29, continued
I~IDENfALIKiESllON OF AND DERMAL CONfACT wrrn OFFSfIE OVERBURDEN GROUNDWATER - MAXIMUMCO~NIRATION

FlTI1JRE CONSIRUCIlON WORKER - SIX MONIH EXPOSURE
OLIN CHEMICAL'> PHASE I RI REPORT
ROCHESIER, N.Y.

CARCINOGENIC EFFECrS

IOroWCW-M I 31-A~-j!]

GIlOUNDWAl1lR INLUlli INLUlli CANCER lll.OP£ CANCHR SLoI'E CAM:ElllllSK CANCEll RISK TOTAL 1'I!RCENT

COMPOUND CONCENIltAUON INOOlrrION Itp DI!IUIAL PJICroR-oRAl. FJICroR-Dl!ItM"AL INGESTION DI!IUIAL CANCHR TOTAL

{JDIiL) (m&h-day) £~ur) (mJ!1kPd9'1 (JII&b-daI)-l £D!&b--dlIr}-1 RISK RlSK

1.2-Dichloroethane 0.17 3.4E 06 5.3E~ 4.2E-06 9.1E-02 9.6E-02 3.lE-07 4.0E-07 7.2E-07 3.20%
Benzene 0.21 4.2E-06 2.1E-02 2.1E-05 2.9E-02 2.9E-02 l.2E-07 6.0E-07 7.2E-07 3.22%
Chloroform 1.5 3.0E-05 8.9E-03 6.2E-05 6.1E-03 6.1E-03 1.8E-07 3.8E-07 5.6E-07 2.52%
Methylene chloride 2.5 5.0E-05 4.5E-03 5.3E-05 7.5E-03 7.5E-03 3.8E-07 3.9E-07 7.7£-07 3.45%
Tetrachloroetbene 0.34 6.8E-06 4.8E-02 7.6E-05 5.2E-02 7.4E-02 3.6E-07 5.6E-06 6.0E-06 26.78%
Trichloroethene 0.3 6.0E-06 1.6E-02 2.2E-05 l.lE-02 l.lE-02 6.6E-08 2.5E-07 3.1E-07 1.40%
Vinyl chloride 0.018 3.6E-07 7.3E-03 6.1E-07 1.9E+00 1.9E+00 6.9E-07 1.2E-06 1.9E-06 8.28%
Bis(2-Chloroethyl)ether 0.13 2.6E-06 2.1E-03 l.3E-06 1.0E+00 1.0E+00 2.6E-06 l.3E-06 3.9E-06 17.38%
Bis(2-ethylbexyl)pbthalate 0.026 5.2E-07 3.3E-02 4.0E-06 1.4E-02 1.4E-02 7.3E-09 5.6E-08 6.3E-08 0.28%
Arsenic 0.15 3.0E-06 1.0E-03 7.0E-07 1.8E+00 1.8E+00 5.3E-06 1.3E-06 6.5E-06 29.23%

Beryllium 0.01l 2.2E-07 1.0E-03 5.1E-08 4.3E+00 4.3E-02 9.5E-07 2.2E-09 9.5E-07 4.26%

SUMMARY CANCER RISK iE-OS lE-OS 2E-05

NONCARCINOGENIC EFFECni

GROUNDWAl1lR INTAKE IN1'AlO"! ltEl'BIU!NCl! ltEl'BIU!NCl! lJAZARD lJAZARD TOTAL I'I!RCENT

COMPOUND CONCENI1tAnoN INGIlSTION Itp 0Jl1UlAL J)()SH-0IlAL J)()SH-0ERlfAL 0U0l1ENT OUOl1l!NT lJAZARD 'JUl"AL
{DUlIL\ (m~daY\ (~III') (mgIkg-dat) (mwkg-c!lIy) CmrJh-day) INCII1SltON 0Jl1UlAL QUOl1I!NT RISK

1.2- Dichloroethane 0.17 4.9E-04 5.3E-03 6.0~ NI:: NO

Benzene 0.21 6.0E-04 2.1E-02 2.9E-03 NI:: NO

Chlorobenzene 0.62 1.8E-03 4.1E-02 1.7£-02 2.0E-02 2.0E-02 8.91E-02 8.48E-01 9.37£-01 0.34%

Chloroform 1.5 4.3E-03 8.9E-03 8.9E-03 1.0E-02 1.0E-02 4.31E-01 8.91E-01 1.32E+00 0.48%
Methylene chloride 2.5 7.2E-03 4.5E-03 7.5E-03 6.0E-02 6.0E-02 1.20E-Ol 1.25E-Ol 2.45E-Ol 0.09%
Tetrachloroetbene 0.34 9.8E-04 4.8E-02 l.lE-02 1.0E-01 7.0E-02 9.78E-03 1.56E-01 1.65E-Ol 0.06%
Trichloroethene 0.3 8.6E-04 1.6E-02 3.2E-03 NI: NO

Vinyl chloride O.ol8 5.2E-05 7.3E-03 8.8E-05 NI: NO

2.6 - Dichloropyridine 6 1.7£-02 2.0E-02 8.0E-02 1.0E-02 1.0E-02 1.73E+00 8.01E+00 9.73E+00 3.53%
2-ChIoropyridine 60 1.7£-01 2.0E-02 8.0E-01 1.0E-02 1.0E-02 1.73E+Ol 8.01E+0l 9.73E+Ol 35.33%
3-Chloropyridine 4.5 l.3E-02 2.0E-02 6.0E-02 1.0E-02 1.0E-02 l.29E+00 6.00E+00 7.30E+00 2.65%

Bis(2-Chloroethyl)ether 0.13 3.7E-04 2.1E-03 1.8E-04 NI: NO

Bis(2-ethyIbexyl)phthalale 0.026 7.5E-05 3.3E-02 5.7E-04 2.0E-02 2.0E-02 3.74E-03 2.86E-02 3.24E-02 0.01%

Pyridine 6.5 1.9E-02 2.0E-02 8.7E-02 1.0E-02 1.0E-02 1.87£+00 8.67£+00 1.05E+01 3.83%

Arsenic 0.15 4.3E-04 1.0E-03 1.0E-04 3.0E-04 2.9E-04 1.44E+OO 3.45E-Ol 1.78E+00 0.65%

Barium 3.1 8.9E-03 1.0E-03 2.lE-03 7.0E-02 4.9E-03 1.27£-01 4.22E-01 5.49E-Ol 0.20%

Beryllium 0.01l 3.2E-05 1.0E-03 7.3E-06 5.0E-03 5.0E-05 6.33E-03 1.47£-01 1.53E-Ol 0.06%

Cadmium 0.03 ME-OS 1.0E-03 2.OE-05 NI: NO

Chromium 0.52 1.5E-03 1.0E-03 3.5E-04 2.0E-02 2.2E-03 7.48E-02 1.58E-01 2.32E-Ol 0.08%

Manganese 37 l.1E-OI 1.0E-03 2.5E-02 5.0E-03 2.0E-04 2.13E+Ol 1.23E+02 1.45E+02 52.53%

Mercury 0.013 3.7E-05 1.0E-03 8.7E-06 3.0E-04 4.5E-05 1.25E-Ol 1.93E-01 3.17E-0l 0.12%

Nickel 0.61 1.8E-03 1.0E-04 4.1E-05 2.0E-02 1.0E-03 8.77E-02 4.07E-02 l.28E-01 0.05%

SUMMARY HAZARD INDEX 4' 230 275

ABB Enviro ~rviceS. Inc.

~ ) Rev. 8/92



TAJf -30 (

I~ _, tON EXPOSURE TO VOLATILES IN OPFSITE OVERBURDEN GROUNDWATER - MAXIMUM CONCENTRATION

FUTIJRE CONSTRUCTION WORKER - SIX MONIH EXPOSURE
OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

EXPOSURE PARAMIITERS EQUATIONS

lawOPCI-M 131-&

PAllAMKIHR SYMBOL VALUE UNrn

CONCEN'I1l.ATION OROUNDWATER CW Maximum mfIL CANCHR RISK =INTAKE (mr;/tl;-dlly) '" CANCER SLOPE PAcroR (mr;/tl;-dlly)-I

CONCEN'I1l.ATION AIR VOlATILES CAv Calculated mwm'
INHAlATION RATE IhR 2.5 m'/hour IIAZAIW QUUIlI!NT =INTAKE (mr;/tl;-dlly) I REPI!JlI!NCE CONCENTRATION (mr;/tl;-dlly)

BODYWEIOHT BW 70 kg

EXPOSURB TIMI! Ef 8 hours/day

EXPOSURB PRBQUBNCY EF 180 days,year INTAKE = CA.. ",IhR",IlT",HP",FD

BXPOSURB DURATION ED I years BW", AT", 365 dllyl/Jr

AVERAOINO TIMI!

CANCEt AT 70 years

NONCANCEt AT 0.49 years

Note:

For DOIlaorciDopaie effect.: AT =HPI36S dIIyo J>«Y-

CARCINOGENIC FFFECTS

GROUNDW.uER CANCER SLOPB PEJlCHNf

COMPOUND CONCI!I'fl1lAnOH CAY :lNTAlm PACrOk cANcER 1U"tAL
l....n.\ (molm... (m.ntO'-.t.\ -I RISK RISK

1,2 - Dichloroelhane 0.17 0.000015 3.0E-08 9.1E-01 2.7E-08 53.87%

Benzene 0.21 0.000018 3.6E-08 2.9E-02 1.1E-09 2.06%

Chl<l'o[<nn 1.5 0.00013 2.6E-07 8.1E-02 2.1E-08 41.56%

Melhylene chloride 2.5 0.00022 4.4E-07 ND

Tetrachloroethene 0.34 0.000029 5.8E-08 ND

Trichloroethene 0.3 0.000026 5.2E-08 6.0E-03 3.1E-1O 0.62%

Vinyl chloride 0.018 0.0000016 3.2E-09 3.0E-01 9.7E-10 1.89%

SUMMARY CANCER RISK SE-D8

NONCARCINOGENIC FFFECfS

GROUNDWATEJl REPI!JlI!NCE PEJlCHNf

COMPOUND CONCI!NTIlATIOH CA.. INTAKE CONCBlttltAnoN IIAZt\JID 'to'tAL
Im"".\ (molmS\ mTUIlENT RISK

1,2 - Dichloroelhane 0.17 0.000015 4.3E-06 ND

Benzene 0.21 0.000018 5.1E-06 ND

Chl<l'obenzene 0.62 0.000054 1.5E-05 ND

Chl<l'o[<nn 1.5 0.00013 3.7E-05 ND

Melhylene chloride 2.5 0.00022 6.3E-05 8.6E-01 7.3E-05 100.00%

Tetrachloroethene 0.34 0.000029 8.3E-06 ND

Trichloroethene 0.3 0.000026 7.4E-06 ND

Vinyl chloride 0.018 0.0000016 4.6E-07 ND

SUMMARY HAZARD INDEX 0.00007

ABB Environmental Services. Inc. Rev. 8193



TABLE C.5-31 IOFGWCW-A I
INCIDENTAL INGESfION OF AND DERMAL CONTACT WrIH OFFSITE OVERBURDEN GROUNDWATER - AVERAGE CONCENTRATION

FUTIJRE CONSTRUCTION WORKER - SIX MONIH EXPOSURE

OUN CHEMICALS PHASE I RI REPORT

ROCHES11!R. N.Y.

EXPOSURE PARAMETERS EQUATIONS

PARAMErER SYMBOL VALUE UNITS

CONCENTRATION GROUNDWATER CW Average mg'L CANCER RISK =INTAXI! (DlrJt&-cboy)" CANCER SLOPB FACrOR (mrJt&-cIoIy)-1

INGl!STION RATE IR 0.2 Uday

FRACIION INGESTED FI 100% HAZARD ouonmrr =INTAXI! (mrJt&--<by) I RBl'ERBNCE DOSE (mrJt&-cboy)

SURFACI! AREA EXPOSED SA 5,800 an'/day

CONVERSION FACTOR CF 0.001 Uan:l

BODY WHIGIn' BW 70 kg INTAXll-INGl!STION = ew"IR"FhBP"FD
BXPOSURE'I1¥B IT 8 hounlday BW" AT" 36S cboya/p:

EXPOSURE FIUlOUBNCY EF 180 days,year

EXPOSURE DURATION ED I yean

AVERAGlNG'I1¥B INTAXll-DBRKAL = ew"SA"Kp"CF"BT"BP"FD
CANCER AT 70 years BW" AT" 36S cboya/p:

NONCANCER AT 0.49 years

PBRlIBABIUIY COIlJlPICIBNT Kp Chemical-specific an/hour

Note:

For noncarcinogenic elIeas: AT = EF/:l65 days per year

ABB Em'ire ) Services. Inc. ) ) Rev. 8192



TABU! C5-:n, conlinued
~IDENfALINJESTION OF AND DERMAL CONfACT WITH OFPSfIE OVERBURDEN GROUNDWA1F.R - AVERAGE CONCENfRATION
FU1lJRE CONSIRUCllON WORKER - SIX MONIH EXPOSURE
OLIN CHEMICALS PHASE I RI REPORT
ROCHESlER, N.Y.

( ( (
IOroWCW-A I 31-AU&-94I

CARCINOGENIC E.PFECI"S

GllouNDwA:mR IN'J:AXE IN'J:AXE CAl«:S stOl'l! CAl«:Elt Sl.oI'I! CANCEIllUllk CANCEllJUSB: 'lUfAL PHkCllNT

COUPOUND CONCBmltA'llON lNGElmON Kp DfllUfAl. }rJ'CrOB.-OUl. }rJ'CrOll-:omutAL lNGI!Sl1ON . DEbi:A.t CANeS TOTAL

lJUJL\ lm.lb-....\ t........\ ~ L -1 -"- -I lUSk lUa
1,2- Dichloroelhane 0.0068 1.4E-07 5.3E-03 1.7E-07 9.1E-02 9.6E-02 1.2E-08 1.6E-08 2.9E-08 0.93%
Benzene 0.0207 4.2E-07 2.1E-02 2.0E-06 2.9E-02 29E-02 1.2E-08 5.9E-08 7.1E-08 2.31%
ChioroCorm 0.0845 1.7E-06 8.9E-03 3.SE-06 6.1E-03 6.1E-03 1.0E-08 2.1E-08 3.2E-08 1.04%
Methylene chloride 0.0877 1.8E-06 4SE-03 1.8E-06 7SE-03 7SE-03 1.3E-08 1.4E-08 2.7E-08 0.88%
Telrachloroelhene 0.0161 3.2E-07 4.8E-02 3.6E-06 5.2E-02 7.4E-02 1.7E-08 2.7E-07 2.8E-07 9.28%
llichloroelhene 0.0200 4.0E-07 1.6E-02 lSE-06 1.1E-02 1.1E-02 4.4E-09 1.6E-08 2.1E-08 0.68%
Vinyl chloride 0.0022 4.4E-08 7.3E-03 7.SE-08 1.9E+OO 1.9E+OO 8SE-08 1.4E-07 2.3E-07 7.44%
Bis(2-Chloroelhyl)elher 0.0110 2.2E-07 2.lE-03 1.1E-07 1.0E+OO 1.0E+00 2.2E-07 1.1E-07 3.3E-07 10.71%
Bis(2-elhylhexyl)phlhalale 0.0029 5.8E-08 3.3E-02 4.4E-07 1.4E-02 1.4E-02 8.1E-I0 6.2E-09 7.0E-09 0.23%
Arsenic 0.0413 8.3E-07 LOE-03 1.9E-07 1.8E+00 1.8E+OO lSE-06 3.SE-07 1.8E-06 58.83%
Beryllium 0.0027 5.4E-08 LOE-03 1.3E-08 4.3E+OO 4.3E-02 2.3E-07 5.4E-I0 2.3E-07 7.65%

SUMMARY CN'CER RISK 2B-I)6 IB-06 3B-06

NONCARCINOGENIC EFFECTS

GllOIDlDWA11!ll. IN:&'\lO! IN'l'AKB IU!l'ElUl:NCE 1lEI'I!llIlNC1! UJ\ZAJl.D BAUltD TOTAL P£RCllNT

COMl'OUND CONCENI'RAltON lNGElmON IIp DEllIIAL DOSE-OIlAL lX>SE-DElllfAl, QUOI1ENT QUOllEIn" UJ\ZAJl.D TOTAL
(....n., {m-'-\ {....IIon_, - lNGES'IlON DllltllAL lUSk

1,2- Dichloroelhaoe 0.0068 2.0E-05 5.3E-03 2.4E-05 Nil NO
Benzene 0.0207 5.9E-05 2.1E-02 2.9E-04 ND NO

Chlorobenzene 0.0441 1.3E-04 4.1E-02 1.2E-03 2.0E-02 2.0E-02 6.34E-03 6.03E-02 6.67E-02 0.18%

ChlOl'oCorm 0.0845 2.4E-04 8.9E-03 5.0E-04 1.0E-02 1.0E-02 2.43E-02 5.01E-02 7.44E-02 0.20%

Methylene chloride 0.0877 2SE-04 4SE-03 2.6E-04 6.0E-02 6.0E-02 4.20E-03 4.39E-03 8.59E-03 0.02%

Telrachloroelhene 0.0161 4.6E-05 4.8E-02 5.2E-04 1.0E-Ol 7.0E-02 4.63E-04 7.37E-03 7.83E-03 0.02%

llichlOl'oelhene 0.0200 5.8E-05 1.6E-02 2.1E-04 ND NO
Vinyl chloride 0.0022 6.4E-06 7.3E-03 1.1E-05 ND NO
2,6-Dichloropyridine 0.5154 1.SE-03 2.0E-02 6.9E-03 1.0E-02 1.0E-02 1.48E-Ol 6.88E-01 8.36E-Ol 2.21%

2-Chloropyridine 5.6132 1.6E-02 2.0E-02 7.SE-02 1.0E-02 1.0E-02 1.6lE+00 7.49E+00 9.10E+00 24.04%

3-Chloropyridine 0.2698 7.8E-04 2.0E-02 3.6E-03 1.0E-02 1.0E-02 7.76E-02 3.60E-Ol 4.38E-Ol 1.16%

Bis(2 -Chloroelhyl)elher 0.0110 3.lE-05 2.1E-03 1.SE-05 ND NO
Bis(2-elhylhexyl)phlhalale 0.0029 8.2E-06 3.3E-02 6.3E-05 2.0E-02 2.0E-02 4.12E-04 3.1SE-03 3.57E-03 O.ot%

Pyridine 0.3001 8.6E-04 2.0E-02 4.0E-03 1.0E-02 1.0E-02 8.63E-02 4.00E-Ol 4.87E-01 1.29%

Arsenic 0.0413 1.2E-04 1.0E-03 2.8E-05 3.0E-04 2.9E-04 3.96E-Ol 9.49E-02 4.9OE-Ol 1.30%

Barium 0.6972 2.0E-03 1.0E-03 4.7E-04 7.0E-02 4.9E-03 2.86E-02 9.49E-02 1.24E-Ol 0.33%

Beryllium 0.0027 7.8E-06 1.0E-03 1.8E-06 5.0E-03 5.0E-05 1.5SE-03 3.6OE-02 3.76E-02 0.10%

Cadmium 0.0044 1.3E-05 LOE-03 3.0E-06 NI: NO

Chromium 0.0869 2.SE-04 LOE-03 5.8E-05 2.0E-02 2.2E-03 1.251'-02 2.64E-02 3.89E-02 0.10%

Manganese 6.672 1.9E-02 LOE-03 4.SE-03 5.0E-03 2.0E-04 3.84E+00 2.23E+Ol 2.61E+01 68.91%

Mercury 0.0011 3.3E-06 1.0E-03 7.6E-07 3.0E-04 4.SE-05 1.09E-02 1.69E-02 2.78E-02 0.07%

Nickel 0.1299 3.7E-04 1.0E-04 8.7E-06 2.0E-02 1.0E-03 1.87E-02 8.66E-03 2.73E-02 0.07%

SUMMARY HAZARD INDEX 6 32 38

ABB EovironmeItal Services. Inc. Rev. 8/92



). &'93

PACTOR(mrJ!<lI-dlIy)-1

IOWOPCl-A I31-AnIl-94 I

EQUATIONS

I'D

IU!PERENCE CONCl!NTRATION (mrJ!<lI-dllJ)

nIn.DLr. "-"..;:1-

INHALATIO
FUWRECC
OUNCHEM
ROCHESTEl

EXPOSURE

PAIlAMETER SYMBOL VALUE UNrB

CON Ol;NTRATlON GROUNDWATER. CW Average m~ •CANCER. RISK = INTAXE (m~-day)>:CANCI

CONO';NlRATION AIR. VOlATIlES CAv Calculated mglm'

INH AU\.TlON RATB IhR 2.5 m'/hour HAZARD QUOTIENT = INTAKE (mrJ!<lI-day) I
BODYWEIOHT BW 70 kg

EXPOSUllE TIME ET 8 houro'day

EXPOSURE I'REQUENCY EF 180 days,year INTAKE = CAv>: IhR. >: E •• .
EXPOSURE DURATION ED I yean BW>: AT>: 365 daya/l

AVERAGING TIME

CANCEl AT 70 years

NONCANCER AT 0.49 vears

Note:

Por D"'carcin~ceffed.: AT = EF/36S day. p..- year

CARCINOGENIC FPFECfS

GROUNDWATER. CANCER. SLOPB PHIlCHNT

COMPOUND CONCENTRATION CAv nrrAKI! PACIUR CANCER 1UTAL
fmlOlJ.\ I","""'" Imol1<.._d_) fmol1<_d_,-l RISK RISK

1,2 - DicWoroe Ihane 0.0068 5.9£-07 1.2£-09 9.1£-01 1.1E-09 42.91%

Benzene 0.0207 1.8£-06 3.6£-09 2.9£-02 1.0£-10 4.16%

Chla-of<rm 0.0845 7.3£-06 1.5£-08 8.1£-02 1.2£-09 47.50%

Melhylen e chloride 0.0877 7.6£-06 1.5£-08 NO

Tetrachloroethene 0.0161 1.4£-06 2.8£-09 ND

Trichloroethene 0.0200 1.7£-06 3.5£-09 6.0£-03 2.1E-ll 0.83%

Vinyl chloride 0.0022 1.9£-07 3.9£-10 3.0£-01 1.2£-10 4.60%

SUMMARY CANCER RISK 3E-09

NONCARCINOGENIC FPFEcrs

I GROUNDWATER. REFERENCE PHIlCHNT I

COMPOUND CONCENTRATION CAy nrl"AKl! CONCENTllAUON IIAZAlID ToTAL

(ml!lL\ 'mohn'" (m"lb'-dao\ Im.JI::.-d_' ~U011ENT RISK

1,2-Dichloroelhane

I

0.0068 5.9£-07 1.7£-07 NO

Benzene 0.0207 1.8£-06 5.1£-07 NO

Chla-obenzene 0.0441 3.8£-06 1.1£-06 NO

Chla-ohm 0.0845 7.3£-06 2.1£-06 ND

Melhylene chloride 0.0877 7.6£-06 2.2£-06 8.6E-01 2.5E-06 100.00%

Tetrachloroethene 0.0161 1.4£-06 4.0E-07 ND

Trichloroethene 0.0200 1.7£-06 5.0E-07 1'<1)

Vinyl chloride 0.0022 1.9E-07 5.5E-08 ND

SUMMARY HAZARD INDEX 0.000003

ABBE ~nlal Services, Inc. )



TAB! .,-" (
INCIDENTAL INGE!ITION OF AND DERMAL CONTACT WITH KODAK PROPERTY GROUNDWATER - MAXIMUM CONCENTIlATION

FUTURE CON!ITRUCTION WORKER - ONE MONTH EXPOSURE

OLIN CHl!MICALS PHASE I RI REPORT

ROCHI!!ITER. N.Y.

(
[iGWCW-MI 31-Aug-94!

EXPOSURE PARAMETERS EQUATIONS

PAI.lAlIETER SYMBOL VAl.UE UNITS

CONCENTRATION GROUNDWATER CW MarimurD mg/L CANCER RISK = INTAKE (mslts-doy) • CANCER SLOPE PACT OR (mslts-doy)-I

INGESTION RATE JR O.Z Uday

PRACTION INOESTED FI 100% HAZARD QUOTIENT = INTAKE (mA/ts-doy) / REPERENCE DOSE (mA/ts-doy)

SURPACE AREA EXPOSED SA j,800 cm 1/day

CONVERSION PACTOR CF O.OOt Vern 3

BODY WElOHT BW 70 kg INTAKE-INGESTION = CW :I: IR :I: PI :I: EP:I: ED

EXPOSURE TIWE ET 8 hours/d.y BW :I: AT :I: 36~ days/yr

EXPOSURE PREQUENCY EP 30 days/yru

EXPOSURE DURATION ED 1 yelrll

AVERAGING TIME INTAKE-DERMAL = CW I SA :I: Kp :I: CP:I: ET :I: EP :I: ED

CANCER AT 70 yean BW :I: AT:II: 36~ days/yr

NONCANCER AT 0,08 yran

PERMEABILITY COEPFICIENT Kp Cht.mical - spC'.ciric cmfhour

Note:

For nonclrcinogroic trrrcts: AT = EF/36~ days ptr ytar

ABB Environmental Servus. Inc. Rev. 8/92



TABLE C.5-33, continued !KGWCW-MI I 31-An~-941
INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH KODAK PROPERTY GROUNDWATER - MAXIMUM CONCENTRATION

FUTURE CONlITllUCTION WORKER - ONE MONTH EXPOSURE

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

CARCINOGENIC EFFECTS

GltOUNDWATl;1l It/TAU It/TAU CANCI!R SLOPE CANCl!R SLOPE CANCI!RllISIt CAN CER ]I.ISI( TOTAL PERCl!NT

cOMPoUND CONCENTRATION lNGRSnON Itp DEltMAL PACT 011. - OR AL PACTOIl-Dl!JlMAL INGESTION DEIlMAL CANCER TOTAL

{.oILI 1.../h-doYI {''''''oorl {...'h-4nl ( ...11;1-6',) -I ( ...11;1 -d,yl - t Rlslt RISIt

1,2 - Dich loroe thane 0.015 5.OE-08 5.3E-03 6.2E-08 9.IE-02 9.6E-02 4.6E-09 5.9E-09 I.1E-08 0.28%

Benzene 0.14 4.7E-07 2.IE-02 2.3E-06 2.9E-02 2.9E-02 1.4E-08 6.6E-08 8.0E-08 2.16%

Chloroform 3.4 I.1E-05 8.9E-03 2.4E-05 6.IE-03 6.IE-03 7.0E-08 1.4£-07 2.IE-07 5.77%

Methylene Chloride 5.6 1.9E-05 4.5E-03 2.0E-05 7.5E-03 7.5E-03 1.4E-07 1.5E-07 2.9E-07 7.79%

Tetrachloroethene 0.32 I.1E-06 4.8E-02 1.2E-05 5.2E-02 7.4E-02 5.6E-08 8.8E-07 9.4E-07 25.43%

Trichloroethylene 0.37 1.2E-06 1.6E-02 4.6E-06 l.1E-02 1.1 E-02 1.4E-08 5.IE-08 6.4E-08 1.74%

Vinyl Chloride 0.085 2.9E-07 7.3E-03 4.8E-07 1.9E+00 1.9E+00 5.4E-07 9.2E-07 1.5E-06 39.47%

bi,(2 - Ch loroethyl )ether 0.08 2.7E-07 2.IE-03 I.3E-07 1.0E+00 1.0£+00 2.7E-07 1.3E-07 4.0E-07 10.79%

bis(2 - E'hylheJ<Yl)phthala te 0.007 2.3E-08 3.3E-02 1.8E-07 1.4E-02 1.4E-02 3.3E-IO 2.5E-09 2.8E-09 0.08%

Arsenic 0.033 I.1E-07 1.0E-03 2.6E-08 1.75E+00 1.8E+00 1.9E-07 4.6E-08 2.4E-07 6.49%

SUMMAllY CANCER RISK lR-06 2H-06 4E-1l6

NONCARCINOGENIC EFFECTS

.-~.

I
GROUNDWATER JNTAJ<E INTAItE RI!PI!R I!N cR IlI!PI!RI!NCR HAZARD HAZARD TOTAL PERCENT

COMPOUND CONCI!NTRATION INGEsTION Kp DERMAL DOSE-ORAL DOSI!-Dl!tlIllAL OUOTIENT OUOTIENT HAZARD TOTAL

"ulU " ..11;0-4'.' tCPllhour I ..."'. -d,v' {...lI;t-d..\ (...lI;t-4.vl INGESTION DERMAL QUOTIENT RISI(

1.2 -Dichloroethane 0.015 4.4E-05 5.3E-03 5.4E-05 NO 1.0E-02 5.4IE-03 5.4IE-03 0.00%

Benzene 0.14 4.IE-04 2.0E-03 1.9E-04 NO 1.0E-02 1.91E-02 1.91E-02 0.01 %

Chlorobenzene 0.22 6.5E-04 6.0E-03 9.0E-04 2.0E-02 1.0E-02 3.23E-02 8.99E-02 1.22E-01 0.08%

Chloroform 3.4 1.0E-02 8.9E-03 2.IE-02 1.0E-02 1.0E-02 9.98E-OI 2.06E+ 00 3.06E+ 00 2.01%

Methylene Chloride 5.6 1.6E-02 4.5E-03 I.7E-02 6.0E-02 6.0E-02 2.74E-OI 2.86E-OI 5.60E-01 0.37%

Tetrachloroethene 0.32 9.4E-04 4.8E-02 1.0E-02 1.0E-OI 7.0E-02 9.39E-03 1.49E-OI 1.59E-01 0.10%

Toluene 1.8 5.3E-03 4.5E-02 5.5E-02 2.0E+00 2.0E+00 2.64E-03 2.76E-02 3.02E-02 0.02%

Trichloroethyle ne 0.37 1.1E-03 1.6E-02 4.0E-03 NO ND

Vinyl Chloride 0.085 2.5E-041 7.3E-03 4.2E-04 NO NO

2.6 -Oichloropyridine 8.6 2.5E-02 2.0E-03 I.2E-02 1.0E-02 1.0E-02 2.52E+00 1.17£+ 00 3.70£+00 2.43%

2 - Chloropyridine 150 4.4E-OI 2.0E-03 2.0E-OI 1.0E-02 1.0E-02 4.40E+OI 2.04E+OI 6.45E+OI 42.30%

3 - Chloropyridine 7.9 2.3E-02 2.0E-03 I.1E-02 1.0E-02 1.0E-02 2.32E+00 1.08E+ 00 3.39E+ 00 2.23%

4 - Chloropyridine 0.0003 8.8E-07 2.0E-03 4.IE-07 1.0E-02 1.0E-02 8.8IE-05 4.09E-05 1.29E-04 0.00%

Pyridine 20 5.9E-02 2.0E-03 2.7E-02 1.0E-02 1.0E-02 5.87£+00 2.72E+ 00 8.59E+00 5.64%

bi,(2 - Chloroethyl)ether 0.08 2.3E-04 2.IE-03 I.IE-04 NO NO

bi,(2 - EthylheJ<Yl)phthala te 0.007 2.IE-05 3.3E-03 1.6E-05 2.0E-02 2.0E-02 1.03E-03 7.87£-04 1.81E-03 0.00%

Arsenic 0.033 9.7E-05 1.0E-03 2.2E-05 3.0E-04 2.9E-04 3.23E-OI 7.75E-02 4.00E-OI 0.26%

Mang:t.nese 17 5.0E-02 1.0E-03 I.2E-02 5.0E-03 2.0E-04 9.98E+00 5.79E+ 01 6.79£+01 44.53%

Nickel 0.127 3.7£-04 0.0001 8.6E-06 2.0E-02 1.0E-03 1.86£-02 8.65E-03 2.73E-02 0.02%

SUMMAllY HAZAlI.D INDEX 66 116 lS2

ABB F ).ntal Se,v;;es, Inc. ) rv 8192

I



~ ~ (
~ IN EXPOSURE TO VOLATILES IN KODAK PROPERTY GROUNDWATER - MA>i..u..l1M CONCENrRATION

FUTIJRE CONSTRUCTION WORKER - ONE MONlH EXPOSURE

OUN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

EXPOSURE PARAMlITERS EQUATIONS

IKGWCI-MI 131-AnI

PARA.MKIER SYMBOL VALUE UNlI'S

CON (E'IllltAT ION OROUNDWATFR CW Maximum m~ CANCElI. lI.ISK = INTAKE (mr/kg-day)" CANCER SWPE FACOOR (mr/kg_day)-I

CON(E'IllltATIQN AIR VOLATILES CAy Calculated mg'm'

INHAlATION RATE: IhR 2.5 m'lhour HAZARD QUOTIHNT = INTAKE (mr/kg-day) I REFERENCE CONCENTRATION (mr/kg-day)

BODY WEIGHT BW 70 kg

EXPOSURE TIME Ef 8 houn/day

EXPOSUl<E FREQUENCY EF 30 days,;ear INTAKE = CAv"IhR"ET"EF" ED

EXPOSURE DURATION ED 1 years BW" AT" 365 dayl/yr

AVFRAOINO TIME

CANa>R AT 70 years

NONCANa>R AT 0.08 vears

Note:

For DllIlcarciDogcnic eIIM': AT = EF/36S day. J'CI' year

ABB Environmental Services. Inc. Rev. &'93



[iGWCI-MI \31-ADg-94\,---r~-C::.:l-:J4,caltin:U-ed

INHALATION EXPOSURE TO VOLATILES IN KODAK PROPERTY GROUNDWATER - MAXIMUM CONCENTRATION
FUTIJRE CONSTRUCTION WORKER - ONE MONI'H EXPOSURE
OUN CHEMICAI.5 PHASE I RI REPORT
ROCHESfER, N.Y.

CARCINOGENIC EFFECTS

GllOUNDWATEIt CANCER SLOPE PEItcmn:
COMPOUND CONCENTRATION CA. UITMtH PACIDR CANCER nrrAL

11t1.n., (molm"l (lt1~d..., (m.lb,-dft,-I RISK RISK

1.2- Dichloroe thane 0.Dl5 1.3E-06 4.4E-I0 9.1E-02 4.0E-11 0.45%
Benzene 0.14 1.2E-05 4.0E-09 2.9E-02 1.2E-I0 1.32%
Chlocofmn 3.4 2.9E-04 9.7E-08 8.1E-02 7.9E-09 89.08%
Methylene Chloride 5.6 4.9E-04 1.6E-07 ND
Telracbloroelbene 0.32 2.8E-05 9.4E-09 ND
Trichloroethene 0.37 3.2E-05 1.1E-08 6.0E-03 6.4E-ll 0.73%
Vinyl Qlloride 0.085 7.4E-06 2.5E-09 3.0E-01 7.4E-I0 8.42%

SUMMARY CANCER RISK 9E-09

NONCARCINOGENIC EFFEcr5

GROUNDWATEK .R.HI'EIU'NCE Pmtcmn:

COMPOUND CONCENTRATION CAlr INTAKE CONCENTRATION HAZAaD TOTAL

(moIL' {mll'lm'l {IIU!IU-dft\ (awJb-daY' OUotlENT RISk

1.2-Dichloroethane 0.015 1.3E-06 3.8E-07 ND
Benzene 0.14 1.2E-05 3.6E-06 ND
Chlocobwzene 0.22 1.9E-05 5.6E-06 ND
Chlocofmn 3.4 2.9E-04 8.7£-05 ND
Melhylene Chloride 5.6 4.9E-04 1.4E-04 8.6E-01 1.7E-04 100.0aro
Tetrachloroethene 0.32 2.8E-05 8.1£-06 ND
Toluene 1.8 1.6E-04 4.6£-05 ND
Trichloroelhene 0.37 3.2E-05 9.4E-06 ND
Vinyl Qlloride 0.085 7.4£-06 2.2E-06 ND

SUMMARY HAZARD INDEX 0.0002

f\BBE )nral Services, Inc. ) ).8193



TABLE C.S-3S

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH KODAK PROPERTY GROUNDWATER - MAXIMUM CONCENTRATION

FUTURE CONSTRUCTION WORKER - SIX MONTH EXPOSURE

OLIN CHI!M:ICALS PHASE I RI REPORT

ROCHESTER, N.Y.

(

EXPOSURE PARAMIITERS

(

EQUATIONS

(
IKGWCW-M 31-Aug=;;]

PARAMIITER SYMBOL VALUE UNITS

CONCENTRATION OROUNDWATER CW Maximum iUS/L CANCER RISK = INTAKE ("sitS -day) • CANCER SLOPE PACTOR ("sitS _day)-I

INGESTION RATE IR 0.2 Uday

FRACTION INGESTED PI 100% HAZARD QUOTIENT = INTAKE ("slks-doy) IREPERENCE DOSE ("slks-doy)

SURPACE AREA EXPOSED SA 5.800 cm2 /dlY

CONVERSION FACTOR CP 0.001 Ucm3

BODY WEIGHT BW 70 kS INTAKE-INGESTION = CW lIIR llFI KEF KED

EXPOSURE TIME ET 8 hours/day BW II AT J: 36' dlMr

EXPOSURE PREQUENCY EP [80 dayslyrlf

EXPOSURE DURATION ED I years

AVERAOING TIME INTAKE-DERMAL = CW x SA l[ Itp l[ CP I: ET I: EP I: ED

CANCER AT 70 yeln BW x AT I: 36' dlMf

NONCANCER AT 0.49 yt.ln

PERMEABILITY COEPFICIENT Kp Chr mical- spC',.cjfic cmlhour

Nott':

Por noncarcinogrnic f'ffrcrs: AT = EPI36' days pu yC'1r

ABB Environrnent<\l SeTvres. Inc. Rev. 6/92



2

r.KGWCW~...J 31-Aul;-94\TABLE C.S-3S, continued

INCIDE!'ITAL INGESTION OF AND DERMAL CO!'ITACT WITH KODAK PROPERTY GROUNDWATER - MAXIMUM CONCENnlATION

FUfURE CONSTRUCTION WORKER - SIX MO!'ITH EXPOSURE

OLIN CHHMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

CARCINOGENIC EFFI!CTS

GROUNDWATER INTAKl! INTAKll CANCER SLOPB CANCER SLOPB CANCER.RISIt CANCER IlISIt TOTAL PERCHNT

COMPOUND CON CENTRATI ON INOBSTION Kp DI!llMAL FACTOR -ORAL FACTOR -DIlRMAL INGesTION DERMAL CAN CEil TOTAL

1.. <11.1 I ..olto-davl (...Jl>our! (,..Ito-do.) (,..ita-clavI-I (,..lta-cl••l -I RISK RISIt

1,2 -Dichloroethane 0.Q\5 3.0E-07 5.3E-03 3.7E-07 9.IE-02 9.6E-02 2.7E-05 3.6E-05 6.3E-05 0.25%

Benzene 0.14 2.5E-06 2.IE-02 1.4E-05 2.9E-02 2.9E-02 8.2E-08 4.0E-07 4.8E-07 2.16%

Chloroform 3.4 6.8E-05 8.9E-03 1.4E-04 6.IE-03 6.IE-03 4.2£-07 5.6E-07 1.3E-06 5.77%

Methylene Chloride 5.6 I.1E-04 4.5E-03 I.2E-04 7.5E-03 7.5E-03 8.5E-07 8.8E-07 1.7E-06 7.79%

Tetrachloroethene 0.32 6.4E-06 4.8E-02 7.2E-05 5.2E-02 7.4E-02 3.3E-07 5.3£-06 5.6E-06 25.43%

Trichloroethylene 0.37 7.4E-06 1.6E-02 2.8E-05 I.1E-02 I.1E-02 8.2E-05 3.0E-07 3.9E-07 1.74%

Vinyl Chloride 0.085 I.7E-06 7.3E-03 2.9E-06 1.9E+00 1.9E+00 3.3E-06 5.5£-06 5.5E-06 39.47%

bis(2 - Chloroethyl)ether 0.08 1.6E-06 2.IE-03 7.8E-07 1.0E+00 1.0E+00 1.6E-06 7.8E-07 2.4E-06 10.79%

bis(2 - Ethylhel<)'l)phtha la te 0.007 1.4E-07 3.3E-02 I.1E-06 1.4E-02 1.4E-02 2.0E-09 1.5E-05 1.7E-05 0.05%

Arsenic 0.033 6.6E-07 1.0E-03 1.5E-07 1.75E+00 1.8E+00 I.2E-06 2.8E-07 1.4E-06 6.49%

SUMMARY CANCER RISK BE-06 lH-OS 2E-05

NONCARCINOGENIC EFFI!CTS

..__...

GROUNDWATER INTAKl! INTAKB REJ'EIlBNCB Jl.EFBRBllCB HAZARD HAZARD TOTAL PBJl.CBNT

COMPOUND CONCHNTRATIOll INGESTION KP DERMAL DOSE-OllA\. DOSE-DHIlWAL OUOTIENT QUOTIENT HAZARD TOTAL

Ir../Ll l ..alta-cl••1 1"..Jl>o"rl ( ..alto-clavI (llalto-do.! (llolto-do.! INGBSTION DeRMAL QUOTlBNT RISK

1,2 -Dichloroethane 0.Q\5 4.3E-05 5.3E-03 5.3E-05 ND 1.0E-02 5.30E-03 5.30E-03 0.00%

Benzene 0.14 4.0E-04 2.0E-03 1.9E-04 ND 1.0E-02 1.87E-02 1.87E-02 0.01%

Chlorobenzene 0.22 6.3E-04 6.0E-03 8.5E-04 2.0E-02 1.0E-02 3.16E-02 8.8IE-02 1.20E-OI 0.08%

Chloroform 3.4 9.5E-03 5.9E-03 2.0E-02 1.0E-02 1.0E-02 9.75E-OI 2.02E+00 3.00E+00 2.01%

Methylene Chloride 5.6 1.6E-02 4.5E-03 \.7E-02 6.0E-02 6.0E-02 2.68E-OI 2.80E-OI 5.49E-OI 0.37%

Tetrachloroethene 0.32 9.2E-04 4.8E-02 1.0E-02 1.0E-Ol 7.0E-02 9.20E-03 1.46E-Ol 1.56E-Ol 0.10%

Toluene 1.8 5.2E-03 4.5E-02 5.4E-02 2.0E+00 2.0E+00 2.59E-03 2.70E-02 2.96E-02 0.02%

Trichloroethylene 0.37 I.1E-03 1.6E-02 3.9E-03 ND ND

Vinyl Chloride 0.085 2.4E-04 7.3E-03 4.IE-04 ND ND

2,6 -Dichloropyridine 8.6 2.5E-02 2.0E-03 I.1E-02 1.0E-02 1.0E-02 2.47E+00 1.15E+00 3.62E+00 2.43%

2 - Chloropyridine 150 4.3E-Ol 2.0E-03 2.0E-OI 1.0E-02 1.0E-02 4.31E+Ol 2.00E+Ol 6.31E+Ol 42.30%

3- Chloropyridine 7.9 2.3E-02 2.0E-03 1.IE-02 1.0E-02 1.0E -02 2.27E+00 1.05E+00 3.33E+ 00 2.23%

4- Chloropyridine 0.0003 8.6E-07 2.0E-03 4.0E-07 1.0E-02 1.0E-02 8.63E-05 4.00E-05 1.26E-04 0.00%

Pyridine 20 5.8E-02 2.0E-03 2.7E-02 1.0E-02 1.0E-02 5.75E+00 2.67E+00 8.42E+00 5.64%

bis(2 - Chloroethyl)ether 0.08 2.3E-04 2.1 E-03 I.IE-04 ND ND

bis(2 - Ethylhel<)'l )phtha late 0.007 2.0E-05 3.3E-03 1.5E-05 2.0E-02 2.0E-02 1.01E-03 7.71E-04 1.78E-03 0.00%

Arsenic 0.033 9.5E-05 1.0E-03 2.2E-05 3.0E-04 2.9E-04 3.16E-OI 7.59E-02 3.92E-Ol 0.26%

Manganese 17 4.9E-02 1.0E-03 I.1E-02 5.0E-03 2.0E-04 9.78E+00 5.67E+OI 6.65E+ 01 44.53%

Nickel 0.127 3.7E-04 0.0001 8.5E-06 2.0E-02 1.0E-03 1.53E-02 5.47E-03 2.67E-02 0.02%

SUMMARY HAZARD INDEX 6S 84 149

ABB En' t"lal Servk:es. Inc. ) )' 8/9



IKGWCI-M Gl~(36TABJ
I~ .IN EXPOSURE TO VOLATILES IN KODAK PROPERTY GROUNDWATER - MAXIMUM CONCENrRATION
FUTIJRE CONSTRUCTION WORKER - 6 MONTH EXPOSURE
OUN CHEMICALS PHASE I RI REPORT
ROCHESfER, N.Y.

EXPOSURE PARAMETERS EQUATIONS

I'AllAMKIER SYMBOL VALUE UNl"r.i

CONe::m.,ITRATION GROUNDWAT~ CW Maximum mgIL CANCER RISK = INTAKE (mg/kf:-cby) x CANCER SLOI'E PACIUR (mg/l<f:-day)- t

CONe::m.,ITRATION AIR VOlATIlES CAv Calculated mglm'

INHALAoTION RATE IhR 2.5 m'lhour HAZARD QUOTIENT = INTAKE (mg/l<f:-day) IllEPI!RENCE CONCENTRATION (mg/kf:-dllJ)

BODY WEIGHT BW 70 kg

EXPOSURE TIME IT 8 hourolday

EXPOSURI! PRI!QUIlNCY EF 180 days,year INTAKE = CAyxlhRxETxEPxED

EXPOSURE DURATION ED 1 years BW x AT x 36S dllJl/yr

AVERAGING TIME

CANa!R AT 70 years

NONCANCER AT 0.49 vears

Not,,:

Po.- DOIlc:arcin"l\enic ,,0",,<1&: AT = EP/36S day. pc.- year

~.

ABB Environmental Services. Inc Rev. &'93



TABLE C.5-36. cm.tinuecl

INHALATION EXPOSURE TO VOLATll.ES IN KODAK PROPERTY GROUNDWATER - MAXIMUM CONCENTRATION

FUTIJRE CONSTRUCTION WORKER - 6 MONTII EXPOSURE

OUN CHEMICALS PHASE I RI REPORT

ROCHESI"ER, N.Y.

CARCINOGENIC FFFECrS

GROUNDWATER CANcmt. SLOPE PEltcmn:

COMPOUND CONCENTItA'I10N CAy INTAKE FACIUlt CANCEIl "IUTAL

Imd-\ Iml!fm>\ Imolll:.....daw\ Imolll:,.-dlIr\-I JlISK JlISK

1,2 - Dichloroe lbane 0.015 1.3E-06 2.6E-09 9.1E-02 2.4E-1O 0.45%

Benzene 0.14 1.2E-05 2.4E-08 2.9E-02 7.0E-I0 1.32%

Chlocof<I1Il 3.4 2.9E-04 5.8E-07 8.1E-02 4.7E-08 89.08%

Melbylene Chloride 5.6 4.9E-04 9.9E-07 ND

Telrachloroethene 032 2.8E-05 5.6E-08 ND

Trichloroelhene 0.37 3.2E-05 6.4E-08 6.0E-03 3.9E-1O 0.73%

Vinyl Otloride 0.085 7.4E-06 1.5E-08 3.0E-Ol 4.5E-09 8.42%

SUMMARY CANCER RISK SE-08
"'~"-

NONCARCINOGENIC FFFECfS

GROUNDWA'IER IU!FEIl.ENCH rmu:eNT
COMPOUND CONCENTRA'I1ON CA. JNTIYrn CONCHNTllA'I10N HAZARD TOTAL

Imd-\ Iml!fm>\ IlII2ikll-dlor\ lmoIII:o:-dao\ OUO"ItmIT JlISK

1,2-Dichloroelbane 0.015 1.3E-06 3.7E-07 ND

IBenzene 0.14 1.2E-05 3.5E-06 ND

Chlocobmzene 0.22 1.9E-05 5.5E-06 ND

Chlocofocm 3.4 2.9E-04 8.4E-05 ND

MelbyleDe Chloride 5.6 4.9E-04 1.4E-04 8.6E-Ol 1.6£-04 100.00%

Tetrachloroelhene 0.32 2.8E-05 7.9E-06 ND

Toluene 1.8 1.6E-04 4.5E-05 ND

Trichloroethene 0.37 3.2E-05 9.2E-06 ND

Vinyl Chloride 0.085 7.4E-06 2.1E-06 NO

SUMMARY ItAZARD INDEX. 0.0002

[KGWCl-M !31-ADg-ll4!

IABBE

I

) ..ntal Services. Inc. ) ~. &'93





(

American robin - Turdus migratorius

(
TABLE 0-1

ECOLOGICAL EXPOSURE PARAMETERS FOR REPRESENTATIVE RECEPTOR SPECIES

ECOLOGICAL RISK ASSESSMENT

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

(

Exposure parameter Reported values Reference Value selected for
ecological risk assessment

Home range (acres) Territory size 0.3 to 0.75 acres; 0.11 - 0.6 acres; ave. 0.30 acres. DeGraaf and Rudis 0.30 acres
1986

Exposure duration (unitless) Summer resident, migrant. Mar.-Nov. Estimate. 0.58

Diet Fruit, earthworms, insects; diet is approximately 60% plants. DeGraaf and Rudis Invertebrates: 40%
1986; Plants: 55%

Soil: 5% [a]
Caterpillars, beetles, earthworms, true bugs, flies, sowbugs, snails, Martin et al. 1951
spiders. termites, millipedes, centipedes, fruits, various plants. Plant
material varies from 21 % of diet in spring to 81 % of diet in fall.
Estimated year-round average =: 59%.

Ingestion rate (kg/day) Allometric relationship between body weight (BW) and food ingestion Nagy 1987 0.073 kg fresh weight/day
rate (F) for passerines:
F (gjday) =: 0.398 x BW(g)0.851 [c]

Body weight (kg) 0.0648 - 0.0842 kg Terres 1991 0.0745 kg [b]

Dai~ inhalation rate Allometric relationship between body weight (BW) and inhalation rate: USEPA 1988 0.092 m 3/day
(m /day) IR~i' =: 0.66 * BW(kg) 0.7579

Drinking water intake rate Allometric relationship between body wei~ht (BW) and drinking water Calder and Braun 0.01 I/day
(I/day) rate (L) for all birds: L =: 0.059 * BW(kg) .67 1983

[a] 5% selected as default value.
[b] Average of reported values.
[c] Value from equation is in dry weight. This was converted to a fresh weight ingestion rate by multiplying water content of each food item in the diet by per cent composition of the food item in
the diet, and summing these values (total per cent dietary water content). This value was subtracted from 100% to yield a dry food percentage of the diet. The dry-weight ingestion rate was
divided by the dry food percentage to obtain a fresh weight ingestion rate. The following food item water content percentages were used (provided in Suter, 1993):

invertebrates: 80%
plants: 85%
herpetofauna: 71 %
birds: 71%
small mammals: 54%



TABLE 0-1
ECOLOGICAL EXPOSURE PARAMETERS FOR REPRESENTATIVE RECEPTOR SPECIES

ECOLOGICAL RISK ASSESSMENT

OLIN CHEMICALS PHASE I RI REPORT

ROCHESTER, N.Y.

Meadow vole - Microtus pennsylvanictJs

Exposure parameter Reported values Reference Value selected for
ecological risk assessment

Home range (acres) 0.08 - 0.23 acres DeGraaf and Rudis 0.08 acres [aj
1986

Exposure duration (unitless) Active year-round DeGraaf and Rudis 1.0
1986

Diet Vegetable material, especially tender grasses, bulbs, cambium of roots DeGraaf and Rudis Plants: 93%
and stems, seeds and grains. Occasionally caches food when supply is 1986 Invertebrates: 5%
abundant and may even take a small amount of meat when made Soil: 2%
available.

Ingestion rate (kg/day) 0.024 - 0.036 kg Baker 1983 0.030 kg fresh weight/day
[bj

Body weight (kg) 0.4 - 0.06 kg Baker 1983 0.05 kg [bj
0.028 - 0.07 kg Burt and

Grossenheider 1976

Daily inhalation rate Allometric relationship between body weight (BW) and inhalation rate: USEPA 1988 0.068 m 3/day
(m 3/day) IR

air
= 0.66 * BW 0.7579

Drinking water intake rate Allometric relationship between body weight (BW) and drinking water USEPA 1988 0.011 1/day
(1/day) rate (L) for laboratory mammals: L = 0.10 * BVVO·7377

[a] Selected as conservative value. Actual range may be greater.
[b] Average of reported values.

WOOB9453.TBO\ l'
~ ~ )



TABLE D-2
SUMMARY OF mOACCUMULATION DATA USED IN ECOLOGICAL ASSESSMENT

OLIN ROCHESTER PHASE I RI REPORT
ROCHESTER, N.Y.

nIOACCUMULATION FACTOR (BAF) [a]

CHEMICAL

log K""

rSoureel fbl Invertebrate fe] Plant Id]

[a] Units for bioacculllulation factors are (mg/kg fresh wttissue over Illg/kg dry wt soil) for invertebrates and plants.

[b] Source of log Kows: Superfund Chemical Data Matrix (USEPA, 1993) unless otherwise noted.
(1] Hansch and Leo (1979)
[2] USEPA (1992), Dermal Exposure Guidance.

2.0E-02

2.0E-02
2.0E-02
2.0E-02
2.0E-02
2.0E-02
2.0E-02
2.0E-02
2.0E-02
3.9E-OJ
2.6E-OJ
2.3E-03
1.2E-03
2.3E-03
8.7E-OJ
2.0E-02
3.9E-OJ
7.6E-OJ
3.7E-05
1.4E-OJ
2.0E-02
2.0E-02
2.0E-02
2.0E-OJ
1.2E-OJ
2.0E-02
2.0E-02
6.7E-03
2.0E-02

8.0E-04 If]
8.0E-03 If]
3.0E-02 If]
l.lE-OI If]
1.5E-OJ If]
4.0E-03 If]
8.0E-02 If]
9.0E-03 If]
5.0E-02 If]
1.8E-Ol If]
1.2E-02 If]

5.0E-03 If]~
8.0E-02 If]
1.1 E-OJ (f]
3.0E-Ol If]

5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02
5.0E-02

5.0E-022.0

5.2
9.2
6.5
4.1
5.0 [2]
4.2
6.2
6.6
3.6
4.5
5.3

0.65

4.3

2.2 (1]

1.3 [1]
-1.9

1.4 (1]
3.9
4.1
4.5
5.7
6.0
6.1
6.6
6.1
5.1
3.8 [1]

5.7

VOLATILES
Chloroform
SEMIVOLATILES
1,2,4-Trichlorobenzene
2,6 - Dich loropyrid ine
2- Chloropyridine
2- Methylnaphthalene
3- Chloropyridine
Acenaphthene
Acenaphthylene
Anthracene
Benza(a)anthracene
Benzo(a)pyrene
Benzo(b)Ouoran the ne
Benzo(g,h,i)perylene
Benzo(k)Ouoranthene
Bis(2 - ethylhexyl)ph thaiate
Carbazole
Chrysene
Di - n - butylphthalate
Di - n - octylphthalate

Dibenz(a,h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
Hexach lorobe nzene
Indeno( 1,2,3 - c,d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pyridine
INORGANICS
Aluminum 7.5E-02 [e]
Arsenic 6.6E-03 [g]
Barium 7.5E-03 [e]
Cadmium l.1E+OI [h]
Chromium 1.6E-Ol [h]
Cobalt 1.0E+OO [e]
Copper 1.6E-OI [h]
Lead 6.2E-02 til
Manganese 2.0E-02 [e]
Mercury 3.4E-OI U]
Nickel 2.3E-OI [k]
Selenium 7.6E-OI [g]

I

Silver 1.5E-OI tel
Vanadium 1.3E-Ol tel
Zinc 1.8E+OO [h]

02-Sep-94 BAF.wkl



TABLE D-2
SUMMARY OF DIOACCUMULATION DATA USED IN ECOLOGICAL ASSESSMENT

OLIN ROCHESTER PHASE I RI REPORT
ROCHESTER, N.Y.

-
DIOACCUMULATION FACTOR (BAF) [a]

log Kow

CHEMICAL ISourcel Ibl Invertebrate leI Plant Idl
[c] Average of earthworm BAFs (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water,

unless otherwise noted.
[d] Plant BAF calclulated using the following equation presented by Travis and Arms (1988) unless otherwise noted:

log (Plant Uptake Factor)= 1.588-0.578 log Kow; if log Kow < 5, BAF assumed to be 0.02 assuming plants are 80% water.
See Appendix T text for further discussion.

Ie] Prey-specific value not available; value shown is small mammal BAF for this chemical.
If] Value from Baes et al. (1984) multiplied by 0.2 to represent 80% water composition of plants.
[g] Average of values for industrial soils from Beyer and Cromartie (1987) multiplied by 0.2 to represent 80% water composition in earthworms.
[h] BCF for earthworms from Diercxsens et al. (1985).
Ii] BAF from regression equation for worms derived from Corp and Morgan (1991):

logY = 1.16 + 0.91610g(X) - 0.326 10g(Ca)
Where: Y = worm tissue concentration.

X = average or maximum site soil lead concentration (mglkg).
Ca = average site soil calcium concentration (mglkg).

Y is converted from dry weight to wet weight by multiplying Y by 0.2 (assuming worm is 80% water). This value is then divided by

the lead concentration.
OJ USEPA, 1985.
[k] Value from nickel sludge document (USEPA, 1985) multiplied by 0.2 to represent 80% water composition of earthworms.

02-Sep-94

-

-
BAF.wkl



TABLED-3
BIOCONCENTRATION FACTORS (BCFs) AND PERSISTENCE VALUES

FOR GROUNDWATER CPCs

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

Compound CAS No. Log K ow [a] Fish BCF Persistence
(L/kg) [b] (days) [c]

ORGANICS

Benzene 71-43-2 2.1 230 0.84

Bromodich1oromethane 75-27-4 2.1 17 [d] 1.2

Dibromoch1oromethane 124-48-1 2.2 28 [d] 1.4

Bromoform 75-25-2 2.4 31 [e] 1.6

Carbon tetrachloride 56-23-5 2.8 30 1.2

Ch1orobenzene 108-90-7 2.8 10 [t] 0.049

1,2-Dich1orobenzene 95-50-1 3.4 89 1.2

1,3-Dich1orobenzene 541-73-1 3.6 66 1.2

Ethy1benzene 100-41-4 3.2 37.2[t] 0.98

1,1-Dich1oroethane 75-34-3 1.8 10.5 [e] 0.94

1,2-Dich1oroethane 107-06-2 1.5 2 0.97

1, 1, I-Trichloroethane 71-55-6 2.5 9 1.1

1,1-Dich1oroethy1ene 75-35-4 2.1 5.6[t] 0.93

trans-1,2-Dich1oroethy1ene 156-60-5 2.1 1.6 [t] 0.93

Trich1oroethy1ene 79-01-6 2.4 17 1.1

Tetrach1oroethy1ene 127-18-4 3.4 49 1.2

Chloroform 67-66-3 2 6 1

p-F1uoroani1ine 371-40-4 1.15 [g] 3.2 [e] 3 - 37 [h]

Methylene chloride 75-09-2 1.3 4 [d] 0.88

Xy1enes (total) 1330-20-7 3.2 267 [d] 0.98

Di-n-buty1phtha1ate 84-74-2 5.2 6,700 24



TABLED-3
BIOCONCENTRATION FACTORS (BCFs) AND PERSISTENCE VALVES

FOR GROUNDWATER CPCs

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N. Y.

Compound CAS No. Log K ow [a] Fish BCF Persistence
(L/kg) [b] (days) [c]

Bis(2-ethy1hexy1)phtha1ate 117-81-7 5.1 110,000 0.8

1,2-Dich1oropropane 78-87-5 2.3 26 [e] 1

cis-l,3-Dich1oropropene 542-75-6 1.6 1.9 [f] 0.1

Pyridine 110-86-1 0.65 1.3 [e] 3.3

2,6-Dich1oropyridine 2402-78-0 2.15 [g] 20 [e] > 4 [i]

3-Ch1oropyridine 626-60-8 1.38 [g] 4.9 [e] 3 - 4 [i]

Toluene 108-88-3 2.7 83 [d] 0.91

Vinyl chloride 75-01-4 1.4 7 [d] 0.17

2-Ch1oropyridine 109-09-1 1.33 [g] 4.5 [e] 3 - 4 [i]

4-Ch1oroaniline 106-47-8 1.8 10.5 [e] 85

Benzoic acid 65-85-0 1.9 12.6 [e] 10

Bis(2-ch1oroethy1)ether 111-44-4 1.3 11 2.9

INORGANICS

Aluminum 7429-90-5 -- 140 NA

Antimony 7440-36-0 -- 0.9 NA

Arsenic 7440-38-2 -- 17 NA

Barium 7440-39-3 -- 4 [d] NA

Beryllium 7440-41-7 -- 19 NA

Cadmium 7440-43-9 -- 7,400 NA

Chromium 7440-47-3 -- I NA

Cobalt 7440-48-4 -- 300 [d] NA

Copper 7440-50-8 -- 23,000 NA

CYanide 57-12-5 -- o r2,31 NA

-.

-.

-.



TABLED-3
BIOCONCENTRATIONFACTORS (BCFs) AND PERSISTENCE VALUES

FOR GROUNDWATER CPCs

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

Compound CAS No. Log K ow [a] Fish BCF Persistence
(L/kg) [b] (days) [c]

Iron 15438-31-0 -- 100 [d] NA

Lead 7439-92-1 -- 1,700 NA

Manganese 7439-96-5 -- 400 [d] NA

Mercury 7439-97-6 -- 86,000 NA

Nickel 7440-02-0 -- 110 NA

Selenium 7782-49-2 . -- 5,700 NA

Silver 7440-22-4 -- 28 NA

Thallium 7440-28-0 -- 130 NA

Vanadium 7440-62-2 -- 0.01 [d] NA

Zinc 7440-66-6 -- 970 NA

NOTES:

[al K ow is the n-octanol/water partition coefficient of the chemical. The source of Log K ow

values is the Superfund ChemIcal Data Matrix (USEPA, 1993), unless otherwise noted.
[bl The source of fish BCF values is the Superfund Chemical Data Matrix (USEPA, 1993),
unless otherwise noted. Bioconcentration values were obtained from the "environmental
fresh BCF" category.
rcl The source of persistence values is the Superfund Chemical Data Matrix (USEPA,
1993), unless otherwIse noted. Persistence values were obtained from the lowest available
half-lives listed in the "River" category.

!d] Barnthouse (1988).
e] No che.:nical-specific data available. Calculated using the following regression equation:

~
BCF - 0.79 x Log K</w - 0.40. (U.S. EPA, 1988).

~
Value obtained from tne Superfund Public Health Evaluation Manual (USEPA, 1986).

g Hansch and Leo (1979).
f1 Dean (1985).
i Sims and Somers (1986).
A = Not applicable. Inorganics are generally persistent, and do not have half-lives.
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TABLE 0-4
SURFACE WATER BENCHMARK CONCENTRATIONS FOR AQUATIC LIFE TOXICITY

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

National National NYSDEC Chronic Surface
Acute AWQC [a] Chronic AWQC [b) AWQS Class B [c) Water Benchmark [d)

Compound (ma/U (maiD. (ma/U (ma/U

Benzene 5.3 [e] 0.181 [f] NA 0.181
Bromodichloromethane 34 [e,g] 1.06 [f] NA 1.06
Dibromochloromethane 34 [h] 1.06 If] NA 1.06
Bromoform 29 [h] 0.910 [f] NA 0.910
Carbon tetrachloride 27.3 [e] 0.860 If] NA 0.860

Chlorobenzene -- 2.10 [i] 0.005 0.005
1,2-dichlorobenzene 1.12 [e] 0.763 Ul 0.005 0.005
1,3-dichlorobenzene 1.12 [e] 0.763 [k] 0.005 0.005
Ethylbenzene 32 Ie] 1.0 If] NA 1.0
1,1 -dichloroethane 118 [k] 20 [k] NA 20

1,2-dichloroethane 118 [e] 20 Ul NA 20
1,1,1 -trichloroethane 18 [e] 9.4 [I] NA 9.4
1,1-dichloroethylene 11.6 [e] 0.38 If] NA 0.38
trans -1 ,2 - dichloroethylene 11.6 [e] 0.38 [f] NA 0.38

trichloroeth ylene 45 [e] 21.9 Ul NA 21.9
tetrachloroethylene 5.28 [e] 0.84 Ul NA 0.84
chloroform 28.9 Ie] 1.24 m NA 1.24
p-Fluoroaniline 16.9 [h] 0.545 [f] NA 0.545
methylene chloride -- 82.5 [i] NA 82.5

Xylenes (total) 0.35 [i] 0.014 [f] NA 0.014
Di - n- butylphthalate 0.94 [e] 0.003 Ul NA 0.003
bis(2-Ethylhexyl)phthalate 0.4 [m] 0.36 [m] 0.0006 0.0006
1,2-dichloropropane 23 [n] 5.7 [n] NA 5.7
cis-1,3-dichloropropene 6.06 [0] 0.244 [0] NA 0.2
pyridine 3.5 [p] 0.35 [q] NA 0.244
2,6-dichloropyridine 43 [h] 1.32 [f] NA 1.32
3-chloropyridine 43 [r] 1.32 [f] NA 1.32
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TABLE 0-4
SURFACE WATER BENCHMARK CONCENTRATIONS FOR AQUATIC LIFE TOXICITY

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

(

National National NYSOEC Chronic Surface
Acute AWQC [a] Chronic AWQC [b] AWQS Class B [c] Water Benchmark [d]

Compound (mg/l) (mg/L) (mall) (rrig/L)
toluene 17.5 Ii] 0.56 [1] NA 0.56
vinyl chloride 14.5 [s] NA 14.5
2- chloropyridine 43 [r] 1.32 [1] NA 1.32
4-chloroaniline -- 0.04 til NA 0.04

Benzoic Acid -- 55 [i] NA 55
bis(2 - Chloroethyl)ether 240 [hI 6.78 [1] NA 6.78

Aluminum 0.748 0.087 0.1 0.087
Antimony 0.088 [m] 0.03 [m] NA 0.03
Arsenic 0.36 it] 0.19 it] 0.19 0.19
Barium NA NA NA NA
Beryllium 0.13 [u] 0.0053 Ul 1.1 0.0053
Cadmium 0.0039 [v] 0.0011 [v] 0.0011 [v] 0.0011
Chromium 0.016 [v,w] 0.011 [v,w] 0.207 [v] 0.011
Cobalt NA NA 0.005 0.005
Copper 0.018 [v] 0.012 [v] 0.012 [v] 0.012
Iron NA 1 0.3 0.3
Lead 0.083 [vI 0.0032 [v] 0.0032 [v] 0.0032
Manganese NA NA NA NA
Mercury 0.0024 0.000012 NA 0.000012
Nickel 1.4 [v] 0.16 [v] 0.096 [v] 0.096
Selenium 0.02 0.005 0.001 0.001
Silver 0.0041 [vI 0.00012 0.0001 [v] 0.00012
Thallium 1.4 [u] 0.04 OJ 0.008 0.008
Vanadium NA NA 0.014 0.014
Zinc 0.12 [v] 0.11 [vI 0.03 0.03
Cyanide 0.022 0.0052 0.0052 0.0052

Notes:
[a] National Acute Ambient Water Quality Criteria (AWQC) (USEPA, 1980), unless otherwise noted. The acute criteria is the 1-hour average

concentration not to be exceeded more than once every three years.
[b] National Chronic Ambient Water Quality Criteria (AWQC) (USEPA, 1980), unless otherwise noted. The chronic criterion is the 4-day

W0089453T30. WK1 2 printed 16- Sep - 94



TABLE 0-4
SURFACE WATER BENCHMARK CONCENTRATIONS FOR AQUATIC LIFE TOXICITY

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

National National
Acute AWQC [a] Chronic AWQC [b]

ComDound (ma/U (maIL

NYSOEC
AWQS Class B [c]

mall

Chronic Surface
Water Benchmark [d]

maIL
average concentration not to be exceeded more than once every three years.

[c] Ambient Water Quality Standards (AWQS) for Water Class S, Type A (NYSDEC, 1991), unless otherwise noted. Class S, Type A is
protective of fish propagation and wildlife consumption of fish.

[d] The lower of the National Chronic AWQC and NYSDEC AWQS.
[e] Insufficient data to develop criteria. Value presented is lowest LC50 (lethal concentration to 50% oftest population) (USEPA, 1980).
[1] NOEC calculated from the relationship 10gNOEC = -1.28+0.9510gLC50 (Sloof et aI., 1986).
[g] Dibromochloromethane LC50 used as surrogate (USEPA, 1980).
[h] LC50 (AQUIRE 1994).
[i] Chronic LOEl (lowest observed effect level) (AQUIRE, 1994).
m Chronic LOEL (USEPA, 1980).
[k] 1,2-dichloroethane LOEL used as surrogate (USEPA, 1980).
[I] 1,1 ,2-trichloroethane lOEL used as surrogate (USEPA, 1980).
[m] Proposed criterion (USEPA).
[n] Dichloropropane LOEL used as surrogate (USEPA, 1980).
[0] Dichloropropene LOEL used as surrogate (USEPA, 1980)
[p] Acute LOEL (AQUIRE, 1994).
[q] Acute:Chronic ratio of 0.1 applied to acute LOEL.
[r] 2,6-dichloropyridine lC50 used as surrogate (AQUIRE, 1994).
[s] Suteretal.,1992.
[t] Criteria for arsenic III.
[u] Acute lOEL (USEPA, 1980).
[v] Hardness-dependent criterion. 100 ppm hardness assumed.
[w] Criteria for chromium VI.
- - Not applicable.
NA Not available.
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TABLE 0.5
SUMMARY OF TOXICITY DATA FOR PLANT RECEPTORS

OLIN CHEMCIALS PHASE I RI REPORT
ROCHESTER, N.Y.

Chemical

VOLATILE ORGANICS
Chloroform

Sample
Population Rcrercnce

R1V
(mg/kg)

NA

SEMIVOLATILE ORGANICS
1,2,4 - Trichlorobenzene
2,6- Dichloropyridine
2 - Chloropyridine
2- Methylnaphthalene
3 - Chloropyridine
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a )anthracene
Benzo(a)pyrene
Benzo(b)Iluoranthene
Benzo(g,h,i)perylene
Benzo(k)lluoranthene
Bis(2 - ethylhexyl)phthalate
C.arbazole
Chrysene
Di-n-butylphthalate
Di - n -octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
Hexachlorohenzene
Indeno(I,2,3 -c,d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pyridine

INORGANICS
Aluminum
Arsenic
Barium
Cadmiulll
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver

I Vanadiulll
Zinc

n=7

n=3
n=4
n=2
n=32--
n=7
n=1
n=5
n=14
n=6
n=1
n=l1
n=7
n=1
n=3
n= 15

Suter et aI., 1993

Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993
Suter et aI., 1993

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
200 [a]
NA
NA
200
200 [a]
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

10
10

500
2
2

25
40
50

500
0.3
25

1
2

2.5
20

NOTES:
[aJ Value for di-n-butylphthalate was used as a surrogate.
NA = Not Available
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TABLE D-6
SUMMARY OF TOXICITY DATA FOR TERRESTRIAL INVERTEBRATE RECEPTORS

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

Chemical Test Test Test Chemical EffeCt .... RlV

Type Duration Species Concentration (mglkg) Reference
(m2lk2)

VOLATILE ORGANIC COMPOUNDS
Chloroform Soil Test 14 day E. fetida 740 LCso 150 [a] Neuhauser et aI., 1985.
SEMIVOLATILE ORGANIC COMPOUNDS
1,2,4- Trichlorobenzene Soil Test 14 day E. fetida 106 LCso 20 [a] Neuhauser et aI., 1985.
2,6- Dichloropyridine Soil Test 14 day E. fetida 38 LCso 8 [b] Neuhauser et aI., 1985.
2- Chloropyridine Soil Test 14 day E. fetida 38 LCso 8 [b] Neuhauser et aI., 1985.
2- Methylnaphthalene Soil Test 14 day E. fetida 173 LCso 34 la] Neuhauser et aI., 1985.

3- Chloropyridine Soil Test 14 day E. fetida 38 LCso 8 [b] Neuhauser et aI., 1985.
Acenaphthene Soil Test 14 day E. fetida 173 LCso 34 la] Neuhauser et aI., 1985.

Acenaphthylene Soil Test 14 day E. fetida 173 LCso 34 la] Neuhauser et aI., 1985.

Anthracene Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Benzo(a)anthrace ne Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Benzo(a)pyrene Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Benzo(b)Ouoranthene Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Benzo(g.h.i)perylene Soil Test 14 day E. fetida 173 LCso 34 la] Neuhauser et aI., 1985.

Benzo(k)Ouoranthene Soil Test 14 day E. fetida 173 LCso 34 la] Neuhauser et aI., 1985.

Bis(2 - ethylhexyl)phthalate Soil Test 14 day E. fetida 3160 LCso 630 [a] Neuhauser et aI., 1985.

Carbazole Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Chrysene Soil Test 14 day E. fetida 173 LCso 34 ra] Neuhauser et aI., 1985.
Di - n- butyl phthalate Soil Test 14 day E. fetida 3160 LCso 630 [a] Neuhauser et aI., 1985.

Di - n-octylphthalate Soil Test 14 day E. fetida 3160 LCso 630 [a] Neuhauser et aI., 1985.

Dibenzo(a.h)anthracene Soil Test 14 day E. fetida 3160 Leso 630 [a] Neuhauser et aI., 1985.

Dibenzofuran NA NA NA NA NA NA NA
Fluoranthene Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Fluorene Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Hexachlorobenzene Soil Test 14 day E. fetida 106 LCso 20 [a] Neuhauser et aI., 1985.

Indeno( 1.2.3 -c,d)pyrene Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Naphthalene Soil Test 14 day E. fetida 173 LCso 34 la] Neuhauser et aI., 1985.

Phenanthrene Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Pyrenc Soil Test 14 day E. fetida 173 LCso 34 [a] Neuhauser et aI., 1985.

Pyridine Soil Test 14 day E. fetida 38 LCso 8 [b] Neuhauser et aI., 1985.

INORGANICS
Aluminum NA NA NA NA NA NA NA

Arsenic Soil Test 14 day E. fetida 100 o% mortality 100 Bouche et aI., 1987

Arsenic Soil Test 14 day E. fetida 200 100 % mortality Bouche et aI., 1987

Barium NA NA NA NA NA NA NA

Cadmium Soil Test 14 day E. fetida 900 0% mortality Bouche et aI., 1987

Cadmium Soil Test 14 day E. fetida 2700 100 % mortality Bouche et al.. 1987

Cadmium Soil Test 14 day E. fetida 1000 [c] LCso Gestel and Dis, 1988

Cadmium Soil Test 20 week E. fetida 50 [d] Decrease in co 50 tel Malecki et aI., 1982

Cadmium Soil Test 2week E. fetida 1843 LCso Neuhauser et aI., 1985

Chromium (III) Soil Test 8 week E. fetida 250 Reproduction. 50 Monar et aI., 1989

Cobalt NA NA NA NA NA NA NA

INV ATVWK1
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TABLED-6

SUMMARY OF TOXICITY DATA FOR TERRESTRIAL INVERTEBRATE RECEPTORS

ULiN CHEMICALS PHASE I Rl REPURT
ROCHESTER, N.Y.

(

Chemical Test Test Test Chemical· Erfect RlV
Type Duration Species Concentration (mwkg) Reference

(m2lh)
Copper Soil Test 14 day E. fetida 10 o% mortality Bouche et aI., 1987
Copper Soil Test 14 day E. fetida 30 20 % mortality 30 Bouche et aI., 1987
Copper Soil Test 20 week E. fetida 1000 [d) Decrease in cocoon production Malecki et aI., 1982
Copper Soil Test 2 week E. fetida 643 LCso Neuhauser et aI., 1985
Lead Soil Test 20 week E. fetida 5000 [d) Decrease in cocoon production Malecki et aI., 1982
Lead Soil Test 2 week E. fetida 5941 LCso 1190 [e) Neuhauser et aI., 1985
Manganese NA NA NA NA NA NA NA
Mercury Soil Test 14 day E. fetida 36 0% mortality 36 Bouche et aI., 1987
Mercury Soil Test 14 day E. fetida 216 60 % mortality Bouche et aI., 1987
Nickel Soil Test 20 week E. fetida 400 [d) Decrease in co 400 Malecki et aI., 1982
Nickel Soil Test 2 week E. fetida 757 LCso Neuhauser et aI., 1985
Selenium NA NA NA NA NA NA NA
Silver NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA
Zinc Soil Test 20 week E. fetida 5000 [d) Decrease in cocoon production Malecki et aI., 1982
Zinc Soil Test 2 week E. fetida 662 LCso 130 [e) Neuhauser et aI., 1985

NOITS:
[a) Equal to the lowest LCso in each chemical class, multiplied by a safety factor of 0.2, as described in text.
[bl Value for phenol used as surrogate based on structural similarities between phenol and pyridines.
[c) LCso value for soil at pH = 7.0; LCso = 320 ugig - 560 ugig for soil pH = 4.1
[d) Acetate salt
Ie) Conservative factor of 0.2 applied to endpoint; resultant value should be protective of 99.9% of the exposued population from acute effects (USEPA, 1986).
NA = Not Available



TABLE D-7
SUMMARY OF INGESTION TOXICITY DATA FOR WILDLIFE RECEPTORS

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

ACtJTI! CHRONIC
(mgltgBW-day) (mgltgBW-day)

ANALYfE ORAL TEST SmCIES TESTTYPE DURATION ..... EFl'ECT !REFERENCE

f-------. LD.... WAHL WAHL NOAHL
VOLAlUE ORGANICS
Chloro(orm 129 fbI 12.9 Dog (beogle) Orill (chronic) 7.5 years liver cyst formation IRIS.I99I

~ Rabtit Orill (aOJte) 10days Ina-eased abortion ra te ATSDR.1992
SEMI-VOLATILE ORGANICS

==:12 [bl1.2,4-Trichlorobenzene 1000 200 [aJ Rat Orill (aOJte) Mortality Verschueren.1983.
2,6- Dichloropyridine 13OU] 26 [al~ [bl Mouse Single oral dose Mortality Sa.. 1989
2-Chloropyridine (also sUITogtlte 130 26 [a]~ [bl Mouse Single oral dose Mortality Sa.. 1989
2- Methylnaphthalene 1630 330 [al~ [b] Rat Single oral dose Mortality NIOSH,1985

3-Chloropyridine 130UI 26 [al~ [b] Mouse Single oral dose Mortality Sa.. 1989
Acenaph lhene 3500 [bl .----.l5Q 175 Mouse Orill (chronic) 90 days liver weight increase IRIS, 1990

2000 Rat Orill (chronic) 32 days 1'Ilysiological changes USEPA, 1984

Acen"l'hlhylene 6ooo[b]~ Rat Orill (chronic) 40 days 1'Ilysiological changes USEPA, 1984
Anthracene 3300 RodenlS Orill (chronic) NS Cardnogenid ty Ei'ler, 1987

10000 [b) CiQQQ] Mouse Orill (chronic) 90 days Clinical and palhological effects IRIS, 1990

Benzo(a)iVlthracene c:.=:::!Q] [cl Mouse Ga\'a~ 9 days Decreased fertility and liner size MacKenzie and Angevine, 19B1

Benzo(a)p)'Tcne (also used as surrogt\te 40 4 [bJ Rat Orill (aOJle) PrcF11ancy Sterility in offspring USEPA, 1984
(or dibenz(a.h )anlhracene) 10 Rat Orill (chronic) PrcF11ancy Decreased gonl'd wei!'!'t USEPA, 1984

50 Rat Orill (chronic) 3.5monlhs Reprcductive effects USEPA, 1984
4.7 Mouse Orill (chronic) 1I0days Tumor growlh Neill and Rigdon, 1967

I lQ] Mouse Gava~ 9days Dea-eased fertility cmd litter size MacKenzie and Angevine, 1981
2.5 Rat Orill (chronic) NS Papillomas in stomach USEPA, 1985

BenzO(b)8uoran th ene 40 Rodents Orill (chronic) NS Carcinogenici ty Eisler. 1987
c:.=:::!Q] (cI Mouse Gava~ 9days Dea-eased fertility and litter size MacKenzie and Angevine. 1981

Benzo(ghj )peryene 99 [dl RodenlS Orill (chronic) NS Carcinogenid ty Eisler, 1987B[CI Mouse Gava~ 9days Dea-eased fertility and tiner size MacKenzie and Angevine. 1981

11«2 -elh~he"Yl)phthalate 19 3.8 Guinea pig Orill (chronic) 1 year Ina-eased liver weight IRIS,I992
8600 1720 [aJ Rat Single oral dose Mortality NIOSH,1985

26000 Rat Single oral dose Mortality ATSDR.1988
Carbazde 500 100 [al c:.=:::!Q] (b I Rat Single oral dose Mortality US EPA, 1986
Chry,ene 99 Rodents Orill (chronic) NS Carcinogenid ty Eisler, 1987

c::=:::.!Q] IcI Mouse Ga\'a~ 9days Deaeased fertility and litter size MacKenzie and Angevine. 1981

Dibenwfu ran 500 RodenlS Single oral dose LC20 ATSDR,I991

~ RodenlS Orill (chronic) 13 weeks LCIO ATSDR, 1991
60 Mouse Orill (chronic) 103 weeks Multinudear hepatocyte, ATSDR,I991

Di-n -butylphthalate ~ Rat Orill (subduonic) 48 days LOAEL for reproouctive effects ATSDR.1989
600 125 Rat Orill (chronic) 1 year Mortality IRIS, 1991

6513 [hI 1302 (aJ Mouse Single oral dose Mortality Sa.. 1984

Di -n-octylphthalale ~ Rat Orill (chronic) 7-12months Increased kidney weight USEPA, 1992
6513 1302 [a) Mouse Single oral dose Moratlity Sa.. 1984

Auoran thene ~ 125 Mouse Orill (subdtronic) 90 days Nephropathy. dinicaland palhological effects IRIS. 1990
2000 400 [aJ RodenlS Single oral dose Mortality Eisler, 1987

Auorene ~ 125 Mouse Orill (chronic) 13 weeks Hematological changes IRIS. 1990
10 [cJ Mouse Gava~ 9 day' Dea-eased fertility and liner size MacKenzie and Angevine. 1981

Hexachlorobenzene 2000 Mouse Single oral dose Mortality Verschueren.1983.

6 Rat Orill (chronic) 13 days Nervoosoess. twitching Verschueren. J983.

~ Quail Orill (chronic) 90 days Ina-eased liver weight Verschueren.1983.
5 Rat Orill (oOJ tel 1 genenion Mortality ATSDR,I989

0.25 Rat Orill (chronic) 12mos. Hepatic effects ATSDR,1989

c:==1J Rat Orill (chronic) 130 weeks Ina-eased pup mortality and severe hepatic and renal ATSDR,1989
Jesions in Fl ~eneration
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TABLE 0-7

SUMMARY OF INGESfIONTOXICITY DATA FOR WILDLIFE RECEPTORS

OLIN CHEMICALS PHASE I RI REPORT
ROCHESfER, N.Y.

(

,----
ACUTE CIlRONIC

(mwkgBW-day) (mglkgBW-day)
ANALTIl! ORAL TI':ST SPECIES -rnSTTYPE DURATION EFfECT iJrnFEltENCE

LD'R WAEL WAEL NOAEL
Indena( 1,2.3 - ex! lPyrene 72 Rodents Oral (chronic) NS Carcinogenic ry Eisler, 1987

c=::::i2J [cJ Mouse Ga\'a.~ 9 days Decreased fertility and litter size MacKenzie and Angevine. 1981

N"I'hlhalene 41 Rat Oral (chronic) 100 weeks Oa.llar lesions USEPA, 1990

~ Ra' Oral (subchrenic) 13 weeks Deaeased body weight gain USEPA, 1990

533 110 (aJ Mouse Single oral d""e Mortality ATSDR,I990

Phenanthrene [ 12jJ Rat Oral (subchrenic) 6months Increased liver .....eight ATSDR.1989
700 140 [al Rodents Single oral d""e Mortality Eisler. 1987

Pyrene ~ 75 Mouse Oral (chronic) 13 weeks Renal efleets IRIS, 1990

800 160lal Mouse Single oral d""e Mortality NIOSH,I985

2700 Rat Single oral d""e Mortality NIOSH. 1985

Pyridine 800 Rat Oral (aOJle) Mortality VersdlUeren. 1983.

1580 Rat Oral (aOJ Ie) Mortality ATSDR,l991

10 Rat Oral (subchrenic) 90 days Ina-eased liver weight ATSDR.1991

[ 5jJ Rat Oral (subchrenic) 90 days Hepatic inn amma tory lesions ATSDR,I991

100 Rat Oral (subchrenic) 90 days Mortality IRIS. 1994

INORGANICS

Aluminum mOrbi~ Mouse Oral (chronic) 2-3 genrtns Reduced bodyweighl gain ofnewboms NIOSH.1985

lOOO[bl 100 Rat Oral (subchrenic) 15 days Redu red growlh Bemuzzi. et al ... 1989

Arsenic c=:::DJ Ral Oral (chronic) NS Weight loss USEPA, 1984

14 Hamster Single oral dose Gestation 7-36% Fetal mortality ATSDR.1992

323 64.6 [aJ Mallard Single oral dose Mortality Eisler, 1988

386 Pheas<'I11 Single oral dose Mortality Eisler. 1988

Barium 0.825 Mouse Oral (chronic) lifetime NOEL IRIS,I990

5.1 Rat Oral (chronic) 16monlhs NOEL IRIS, 1990

0.25 Rat Oral (chronic) lifetime NOEL IRIS. 1990

31.5 Rat Oral (chronic) 13 weeks NOEL IRIS. 1990
142 Rat Oral (chronic) 68 weeks Renal ultrastt'Ucture changes IRIS. 1993

~ Ral Oral (subchrenic) 13 weeks LOAEL for renal efleets Diell et ai, 1992

430 Rat Oral (subchrenic) 13 weeks 20% popula tion mortality Die,zel ai, 1992

Cadmium 1.75 Mouse Oral (chronic) 18monlhs Histopalhologica1 efleets ATSDR.1988

0.32 Mouse Oral (subchrenic) 28 days Alteration in blood chemistry Eisler, 1985

1.8 Mouse (young) Oral (chronic) 28days IlI00d chemislr)' allered Eisler, 1985

250 Rat Single oral d""e Mortality Eisler. 1985

100 Rat Single oral d""e Testiadar damage Eisler. 1985

14 Rat Oral (subchrenic) 12 weeks Hepa tic and renal effects ATSDR.1992

~ Rat Oral (subchrenic) Gest, days 6-15 NOAEL for reproductive efleets Machener & Larke, 1981

150 30 [aJ Guinea pig Single oral dose Mortality Eisler. 1985

~ Jap<ll1ese quail Oral (subchrenic) 6 weeks Bene marrow hypoplasia Eisler. 1985

200 Mallard Oral (chronic) 90 days Eggproduction suppressed Eisler, 1985

200 Mallard Oral (chronic) 90 days NOEL Eisler. 1985

20 Mallard (yoong) Oral (chronic) 12 weeks Kidney lesions Eisler. 1985

Chromium (III) 14000 [b)~ Rat Oral (subchrenic) 90 days NOAEL for hiSlopalhologic and reproductive effects h'ankovic Md Preussman. 1975

2000 [bJ 200 IlIack Duck Oral (subdlfenic) 5 months NOAEL for reproductive efleets OulJidge and Scheuhammer, 1993

Coball 91 18 (aJ Rat Single oral dose Mortality ATSDR.I991

157 Rat Single oral dose Hepa tidrenal hyperemia ATSDR,I991

4.2 Rat Oral (subchrenic) 8 weeks Deaeased body weight gain ATSDR.1991

~ Rat Oral (chronic) 98days Testicular degenera tion ATSDR.1991

20 Rat Oral (chronic) 69 days Testicular atrophy ATSDR.1991

20 Guinea pi~ Oral (subchrenic) 5 week Mortalitv ATSDR.1991
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TABLE 0-7
SUMMARY OF INGESTION TOXICITY DATA FOR WILDLIFE RECEPTORS

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

ACUTE CHRONIC .... ..

(mg/kgllW-day) (mg/kgllW-day)

ANALYfE ORAL TEST SPECIES TES'tTYPE DURATION EFFECT iREFERENCE
LD.n LOAm. LOAm. NOAEL

Copper 152 Rat Single oral dose IDlo for reproductive effects N1OSH.1985

c:=lQQ] Mice OroJ (chronic) 30 days Decreased liner sizes whh teratogenic effects Lecyk. 1980

152 Ral OroJ (chronic) 22weeu Fetotmdcity; eNS amormalities NIOSH,1985

2.09 Mallard OroJ (aalle) 29 days No effect on sun.;vorship DcmayoeloJ., 1982

29 Mallard OroJ (subdHooic) NS LOAEL NRC,1977

Lead L5 Mouse OroJ (chronic) NS Reduced sucess oCimplanted ova Eisler, 1988

12 Rat Single oral dose Mortaliry Eisler, 1988

17 Rat Single oroJ dose LDLO Eisler, 1988

2.5 Rat OroJ (aalle) Days 12-14 (preg) Increased fetal resorption rale; decreased fetal BW McClain and Bedr.er, 1972

1 Rat OroJ (aalle) Days5-15 (preg) Increased resorptions/dam Kennedy et al .. 1975

L5 Ral OroJ (subdHooic) 3 weeks Increased locomotor aethiry Eisler. 1988

c:::=::=:1J Rat OroJ (chronic) 2 generations NOAEL for developmental effects Kimmel el 01., 1988 and

Granl el 01 .• 1980

2.16 Rat OroJ (chronic) 2 years Decreased ALAD s)11 thesis ATSDR,1988

25 Rat OroJ (chronic) NS Increased locomotor acthi ty Eisler, 1988

300 60 [al Guinea pig Single oral dose Mortaliry Sax. 1984

0.51 Rablit OroJ (chronic) NS Mortaliry USEP1\. 1988

169 Chidr.en OroJ (su bdHooi c) 4 weeks Gr()\\'th. rate suppressed Eisler, 1988

~ Rock dove OroJ (chronic) NS Kidney pathology: learning deficiences Anders et al.. 1982 and

Dietzet 01 .. 1979

75 Rock dove Single oral dose Mortaliry KendoJl and Scanlon. 1985

151 Mallard OroJ (subdHooic) NS Some monalityand ALADdecrease Eisler, 1988

1.75 Mallard OroJ (chronic) 12weeu Decrease in AL~D aethhy Eisler, 1988

24.6 Japanese quail Single oral dose Mortaliry Eisler. 1988

2.8 Starling OroJ (aalle) 11 days Reduced food consumption Eisler, 1988

Manganese 2300 Mouse OroJ (su bdHooi c) 6 months Mortality ATSDR,I990

140 Mouse OroJ (subdlrooic) 90 days Dolayed grow'" of testes ATSDR.1990

810 Mouse OroJ (chronic) 103weeu Mortality ATSDR.1990

410 Rat Single oral dose Mortaliry ATSDR.1990

225 Rat OroJ (aalle) 20day Mortaliry ATSDR.1990

12 Rat OroJ (subdlrooic) 10weeu Hepatic effects ATSDR.1990

1240 620 Rat OroJ (subdlrooic) 20 days Decreased liner weiF1lt during gestation ATSDR.1990

930 Rat OroJ (chronic) 103weeu Mortaliry ATSDR.1990

400 Guinea pig Single oral dose Mortaliry USEP1\. 1984

25 Monkey OroJ (chronic) 18 mon"'s Weakness., rigidity ATSDR.1990

c=:!QQ] Rodents OroJ (su bdl rooi c) tOdays - 2 months Decreased growth rate Cunningham el al .. 1966

2300 Mouse OroJ (subdlrooic) 180days NOAEL for mortaliry Gi<Ul u lsos and Murray, 1982

Mercury 22 Mouse Single oroJ dose Mortaliry NIOSH,I985

6.3 Mouse OroJ (subdlrooic) 18 days Mortality; neurolopcal s)rnp toms Suzuki. 1979

5 Mouse OroJ (subdlrooic) 38 days Mortality; neurological symptoms Suzuki. 1979

c::::::::::::Q2 Mouse OroJ (subdlrooic) 50 days Embryoto,oory and teratogenicity Suzuki. 1979

1 Mouse OroJ (subdlrooic) 45 days Hypophagia. weighl los•• weakness of hind legs Suzuki. 1979

4 Mouse OroJ (subdlrooic) Day 6-17 (gesl) Stillbir"'s and neonatal dea'" Suzuki,1979

0.7 Mouse OroJ (subdlrooic) DayO-18 (gesl) Embrycle"'aliry and teratogeniciry Suzuki, 1979

4 Ral OroJ (subdlrooic) Day 6-14 (gest) Retarded fetus grO\llo·th and teratogcnici ry Suzuki, 1979

0.12 Ie ) Ral OroJ (subdlrooic) Gest.+ 16days Bdla\10ral dlanges in offspring Suzuki. 1979

0.5 Ral OroJ (chronic) NS Reduced fertiliry Eisler. 1987

O.161e l Ral OroJ (chronic) 38 days Adverse behavioral dlange Eisler. 1987

18 3.6Ia ) Ral Single oroJ dose Mortaliry NIOSH.1985

0.5 Pll'. OroJ (chronic) Pre""ancv Hi"" incidence of stillbir"'. Eisler. 1987

OZ-~p-94 ) ) ) RlV_TAB.wkl
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TABLE D-7

SUMMARY OF INGESTION TOXICITY DATA FOR WILDLIFE RECEPTORS

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

(

ACUTE C1IRONIC
(mglkgBW-day) (mglkgBW-day)

ANALYIE ORAL TESTSf'ECIES TESTTYPE DURATION' F.FFECT REFERENCE
LD WAEL WAEL NOAEL

12.6 House sparrow Single orlll dose Mar tali !)' Eisler, 1987

22.8 Rod< dove Single orlll dose Mortali!)' Eisler, 1987

3 PIgeon Orlll (Olbdlrrnic) 17 daY' Behavioral alterations Eisler, 1987

1 PIgeon Orlll (Olbdlrrnic) 5 weeks Behavioral alterations Eisler, 1987

0.25 lei Starling Orlll (chronic) 8 weeks Kidney lesions Eisler, 1987

20 Chicken Single orlll dose Mortali!)' Fimreite, 1979

190 Bantam chicken Single orlll dose Mortali!)' Fimrei te, 1979

11.5 Prairie chicken Single orlll dose Mortality Eisler, 1987

16.9 Chukar Single oral dose Mor tali !)' Eisler, 1987

11 21a} Coturnix Single oral dose Mor tali !)' Eisler. 1987

[~EheJ Black duck Orlll (chronic) 28 weeks Reproduction inhibited, brain lesion~ Eisler, 1987

37.8 Fulvous whistling duck Single oral dose Mortali!)' Eisier, 1987

23.8 Northern bobwhite Single orll! dose Mortali!)' Eisler, 1987

523 Born-hi Ie quail Orlll (aalle 5 days Mortali!)' Hill et 1II., 1975

14.4 Japanese quail Single oral dose Mortali!)' Eisler. 1987

0.81 Japan esc quail Orlll (Olbdlrrnic) 3 weeks Depressed grnad wei!'J1ls Eisler. 1987

0.10 Japanese quail Orlll (Olbdlrrnic) 9 weeks Alterations in brain and plasma enzyme activities Eisler. 1987

5.0 Japanese quail Orlll (dlronic) NS Reproductive effects Fimreitc. 1979

17.6 Gray panridge Single orlll dose Mortality Eisler. 1987

0.64 Gray pheasant Orlll (chronic) 30 days Reduced reprod.uctive ability Eisler. 1987

11.5 Ring-necked pheasant Sin~e oral dose Mortali!)' Eisler, 1987

Nickel 67 13.41a l Rat Single orlll dose Mor",li!)' ATSDR.1987

~
Rat Orlll (chronic) 2 years Deaeased bodyweight gain ATSDR.1987

5041cJ 100 [aJ 10 IbJ Japanese quail Orlll (awle) 5 days NOAEL Hill and Camardese, 1986

Selenium 0.2 Rat Orlll (chronic) 2 years Decrease in breeding ATSDR,1988

0.045 Rat Orll! (dlronic) NS Histological changes in hean and kidney Eisler. 1985

0.6 Japanese quail Orlll (chronic) NS Reduced egg hatching Eisler. 1985

~ 0.36 MaliaIt! Orlll (Olbdlrrnic) 3 months NOAEL for teratogenic effects Eisler, 1985

0.5 Rat Single orlll dose Mortali!)' ATSDR,I988

Silver 34 6.8Ia ) Mouse Intraperitoneal (awte) Mortali!)' NIOSH, 1985

181 Rat Orlll (aw tel 2 week Mortali!)' ATSDR.1990

222.2 Ral Orlll (chronic) 37 week Weight gain ATSDR,I990

~ Mouse Orlll (chronic) 125 days Hypoactivi!)' ATSDR.1990

Vanadium 41d ) 0.89 Rat Orlll (chronic) 2.5 years Decreased hair cystine IRIS. 1989

2.87 Rat Orlll (Olbdlrrnic) 3 months Adverse renal effects ATSDR,1990

25 (bJ 2.5 Ral Orlll (dlronic) 103 daY' Decreased hair cystine, hemoglobin IRIS, 1989

I"",

96 20laJ Japanese quail Orlll (awle) Sdays Mortali!)' Hili and Camardese. 1986

~ Rat Orlll (Olbdlrrnic) 2 months Hypertension Susie and Ken lera, 1956

16 Rat Single orlll dose NOAEL for mortali 'Y Uobet and Dcmingo. 1984

c::::::::!:iJ Chicken Orlll (Olbdlrrnic) 6 weeks Decrease in egg-la)ing USEPA, 1988

2510 Rat Single orlll dose Mor",li!)' Sax. 1984

~
Rat Orlll (Olbdlrrnic) NS Kidney toxia!)' Uobel, el al.. 1988

200 Rat Orlll Gestation Fetal resomtions in 4 to 20% ofoooulation Shlicker and Cox. 1968

N01B:

Boxed values used RS reference toxicity values (RTVs),
(aJ For chemicals lacking LOAEL or NOAEL data. an Acute Orlll Criterion (AOC) is calculated byappl~nga faClor of 0.2 to the acute LD5U this vlI!ue is e"Pected 10

protect 99.9% of the e"P0sed population from aCUle effects (USEPA, 1986).

IbJ Estimated by applying an acule-chronic ratio of 10.
[c) Acute value for benro(a)pyrene chosen as a surrogcue. Chemical-specific toxidty srudies are lacking; this is a conservative assumption.

Id) Chrysene data used as surrogate for benw(g.hj )pel"}lene.

DZ-St-p-94 4 RT\'_TAB.....·ld



TABLE D-7
SUMMARY OF INGESTION TOXICITY DATA FOR WILDLIFE RECEPTORS

OLIN CHEMICALS PHASE I RI REPORT
ROCHESTER, N.Y.

_J"Trne I DU..nJ~ ~a I
Ie JConverted to dose per kilognull body weight bymultipljing by ingestion rate and dividing by body wei~t.

The follO\\'ingingestioD rate and booy 'A'eight data ......ere used:

ACUTE CHRONIC
(mw'tgBW-daJ) (mw'tgBW-dBJ)

ANALYll! ORAL TIlSTSPECms
LD•• LOAEL LOAHL NOAHL

Species Ingestion Rate Bodv Weight Reference
(kglday) (kg)

Rat (Male) 0.025 0.35 USEPA, \988

Ral (Female) 0.02 0.25 USEPA, \988

Starling 0.0\ 0.0437 USEPA, \988

llIack duck -- l.25 USEPA, \988

[fllngestion rate estimated from body wei~ I using allometric equation for chickens in USEP~ 1988.

Ig} Data was used from 3.4 Dimethyl phenol

[hJ Dam not a\'ai.lable; value for di -n -ocrylphthalafc used as a surrogate.

Ii) LDSObased On a small number of test orgi\flisms

[jl Value for 2-dlloropyridine used as a surrogate.

NS = Not Stated

BW = Body Weight

LOAEL = LO\\lest Obsef\'ed I\d"erse Effect Level

NOAEL = No Observtd I\dverse Effect Level

02-S<p-94 ) ) ) R1VJAB.wkl
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TABLEE-I
ESTIMATION OF CHRONIC EXPOSURES TO 1ERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICAl.5 PHASE I RI REPORT, ROCHES1ER, N.Y.

I Invert

Tissue Tissue

Level Plant Level

BAFfa! (ml!!ki!) BAF fal . (mll/lq!,'

5.0E-02 2.5E-05 2.0E-02 1.0E-OS

5.0E-02 l.lE-03 2.0E-02 4.4E-04

5.0E-02 8.5E-03 2.0E-02 3.4E-03

5.0E-02 2.9E-02 2.0E-02 l.lE-02

5.0E-02 4.4E-03 2.0E-02 l.7E-03
5.0E-02 3.2E-03 2.0E-02 l.3E-03

5.0E-02 1.4E-02 2.0E-02 5.4E-03
5.0E-02 8.5E-03 2.0E-02 3.4E-03
5.0E-02 2.4E-02 2.0E-02 9.6E-03

5.0E-02 8.0E-02 3.9E-03 6.3E-03
5.0E-02 6.0E-02 2.6E-03 3.2E-03

5.0E-02 1.0E-O[ 2.3E-03 4.6E-03
5.0E-02 l.lE-02 1.2E-03 2.6E-04

5.0E-02 6.5E-02 2.3E-03 3.0E-03

5.0E-02 4.8E-OI 8.7E-03 8.3E-02
5.0E-02 l.7E-02 2.0E-02 6.6E-03
5.0E-02 7.5E-02 3.9E-03 5.9E-03

5.0E-02 l.7E-02 7.6E-03 2.5E-03
5.0E-02 2.2E-02 3.7E-05 1.6E-05

5.0E-02 5.5E-03 1.4E-03 l.5E-04
5.0E-02 7.5E-03 2.0E-02 3.0E-03
5.0E-02 1.4E-OI 2.0E-02 5.6E-02

5.0E-02 1.4E-02 2.0E-02 5.4E-03
5.0E-02 2.0E-03 2.0E-03 7.9E-05

5.0E-02 2.0E-02 l.2E-03 4.7E-04

5.0E-02 3.IE-03 2.0E-02 l.2E-03

5.0E-02 9.5E-02 2.0E-02 3.8E-02
5.0E-02 1.5E-OI 6.7E-03 2.0E-02

5.0E-02 3.7E-03 2.0E-02 l.5E-03
7.5E-02 6.5E+02 8.0E-04 7.0E+00

Chloroform 0.0005
1,2,4- Trichlorobenzene 0.022
2,6- Dichloropyridine 0.17
2- Ch loropyridine 0.57
2- Methylnaphlhalene 0.087
3-Chloropyridine 0.063
Acenaphthene 0.27
Acenaphthylene 0.17
Anthracene 0.48
Benzo(a)anthracene 1.6
Benzo(a)pyrene 1.2
Benzo(b)Ouoranthene 2
Benzo(g.h.i)perylene 0.22
Benzo(k)Ouoranthene 1.3
Bis(2-ethylhexyl)phthalate 9.5
Carbazole 0.33
Chrysene 1.5
Di - n- butylphthalate 0.33
Oi - n- octylphthalate 0.43
Dibenzo(a.h)anlhracene 0.110
Dibenzofuran 0.15
Fluoranlhene 2.8
Fluorene 0.27
Hexachlorobenzene 0.039
[ndena( l.2.3-c.d)pyrene 0.4
Naphthalene 0.061
Phenanthrene 1.9
Pyrene 3
Pyridine 0.074
Aluminum 8,700

EXPOSURE CONCENTRATION DATA ESTIMATED TISSUE LEVELS IN PRIMARY PREY ITEMS
,--- MAXIMUM CONCENTRATION I

CHEMICAL SOIL

(mg!kjt)



TABLEE-l
ESTIMATION OF CHRONIC EXPOSURES 10 TERRESTRIAL RECEP10RS VIA FOOD AND SOIL INGESTION

ECOLDGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

EXPOSURE CONCENTRATION DATA ESTIMATED TISSUE LEVELS IN PRIMARY PREY ITEMS

MAXIMUM CONCENTRATION Tissue Tissue

CHEMICAL SOIL lnvert Level Plant Level

ml!!kg BAP a BAP a
Arsenic 12 6.6E-03 7.9E-02 8.0E-03 9.6E-02
Barium 110 7.5E-03 8.3E-Ol 3.0E-02 3.3E+OO
Cadmium 0.8 l.lE+Ol 8.5E+OO l.lE-Ol 8.8E-02
Chromium 150 1.6E-01 204E+Ol l.5E-03 2.3E-Ol

Cobalt 7.1 1.0E+OO 7.lE+OO 4.0E-03 2.8E-02
Copper 48 1.6E-01 7.7E+OO 8.0E-02 3.8E+OO

Lead 140 6.2E-02 8.7E+OO 9.0E-03 I.3E+OO
Manganese 760 2.0E-02 l.5E+Ol 5.0E-02 3.8E+Ol

Mercury 004 304E-01 1.4E-01 1.8E-01 7.2E-02

Nickel 62 2.3E-Ol 1.4E+Ol I.2E-02 704E-01
Selenium 0.8 7.6E-Ol 6.lE-01 5.0E-03 4.0E-03

Silver 0.7 l.5E-01 l.1E-OI 8.0E-02 5.6E-02

Vanadium 20 l.3E-01 2.5E+OO l.lE-03 2.2E-02

Zinc 240 1.8E+00 4.2E+02 3.0E-Ol 7.2E+Ol

)
01-Sep-9.t

~ )
OLROCHMX.WKI
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TABLEE-l

ESTIMATION OF CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT

OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

TOTAL BODY DOSE (mwkgBW-day) [bl

CHEMICAL

Chloroform
1,2,4 - Trichlorobenzene
2,6 - Dichloropyridine
2- Chloropyridine
2- Methylnaphthalene
3- Chloropyridine
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Be nZo(b)Ouoranthene
Benzo(g,h,i)perylene
Benzo(k)Ouoranthene
Bis(2 - ethylhexyl)phthalate
Carbazole
Chrysene
Di - n- butylphthalate
Di - n-octylphthalate
Dibe nzo(a,h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
Hexachlorobenzene
Indeno( 1,2,3 -c,d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pyridine
Aluminum
Arsenic

Meadow vole

2.5E-06
1.1 E-04
8.4E-04
2.8E-03
4.3E-04
3.1 E-04
I.3E-03
8.4E-04
2.4E-03
5.0E-03
3.6E-03
5.9E-03
6.2E-04
3.8E-03
3.5E-02
1.6E-03
4.7E-03
1.2E-03
1.2E-03
3.1E-04
7.4E-04
1.4E-02
I.3E-03
l.lE-04
l.lE-03
3.0E-04
9.4E-03
1.0E-02
3.6E-04
2.6E+Ol
4.0E-02

American robin
1.2E-06
5.4E-05
4.2E-04
1.4E-03
2.1 E-04
1.6E-04
6.7E-04
4.2E-04
1.2E-OJ
3.5E-03
2.6E-OJ
4.3E-03
4.7E-04
2.8E-OJ
2.2E-02
8.1E-04
3.3E-OJ
7.5E-04
9.2E-04
2.4E-04
3.7E-04
6.9E-OJ
6.7E-04
8.5E-05
8.6E-04
1.5E-04
4.7E-OJ
6.7E-OJ
1.8E-04
2.1E+Ol
2.1E-02



TABLEE-l

ESTIMATION OF CHRONIC EXPOSURES TO TERRESlRIAL RECEPlDRS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT

OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

TOTAL BODY DOSE

CHEMICAL

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Manganese

Mercury

Nickel
Selenium

Silver

Vanadium

Zinc

)
OI-Sep-94

Meadow vole

6.4E-OI
6.2E-02
5.3E-OI
6.3E-02
5.9E-Ol
5.3E-Ol
6.2E+OO
9.8E-03
3.2E-Ol
6.0E-03
8.6E-03
6.5E-02
l.lE+OI

American robin
2.3E-Ol
l.lE-Ol
5.3E-Ol
9.8E-02
2.3E-Ol
3.4E-Ol
2.0E+OO
3.5E-03
2.8E-Ol
8.7E-03
3.3E-03
6.lE-02
6.8E+OO

) )
OLROCHMX.WKI
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TABLE E-l

ESTIMATION OF CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT

OLIN CHEMICAL<; PHASE I RI REPORT, ROCHESTER, N.Y.

EXPOSURE PARAMETERS Ie)

Indicator

Species

Meadow vole

American robin

ISITE AREA:

(Small Mammal)

(Small Bird)

- - - - --- -- -- -- -- -- - - Percent Preyin Diet - - - - - - - ---Home Range

Inverts Plants Small Herpeto- Birds Soil (acres)

Mammals fauna
."% 93% 0% 0% 0% 2% 0.08

~O% ."."% 0% 0% 0% ."% 0.3

0.016 acres I

Dietary

Site Foraging Ingestion Body Weight Exposure

Freq uency [d) Rate (kg) Duration

(kg/day)

2.0E-Ol 0.030 0.0." 1

5.3E-02 0.073 0.07~5 0583

NOTES:
[a) Bioaccumulation data presented in: Appendix D

[b ICalculated by summing the products of indi\idual prey type concentrations and percent in die!. multiplying by the SFF and ingestion rate, and then dividing by body weight.
[c) Documentation of exposure parameters presented in: Appendix D

[d) Site Foraging Frequency (SFF). Cakulated by dividing site area by receptor home range (cannot exceed 1.0)



TABLEE-2
ESTIMATION OF CHRONIC EXPOSURES TO lERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESlER, N.Y.

TIssue Tissue

Invert Level Plant Level

BAFlal (mR/kg) BAF lal (mR/kg'
5.0E-02 2.5E-04 2.0E-02 l.OE-04
5.0E-02 l.lE-03 2.0E-02 4.4E-04
5.0E-02 3.3E-OJ 2.0E-02 I.3E-03
5.0E-02 l.lE-02 2.0E-02 4.5E-OJ
5.0E-02 4.4E-OJ 2.0E-02 I.7E-03
5.0E-02 3.2E-03 2.0E-02 l.3E-03
5.0E-02 5.2E-OJ 2.0E-02 2.1E-OJ
5.0E-02 5.5E-03 2.0E-02 2.2E-OJ
5.0E-02 8.9E-03 2.0E-02 3.6E-OJ
5.0E-02 3.2E-02 3.9E-OJ 2.5E-OJ
5.0E-02 2.8E-02 2.6E-03 1.5E-OJ
5.0E-02 5.0E-02 2.3E-OJ 2.3E-03
5.0E-02 7.3E-OJ 1.2E-03 I.7E-04
5.0E-02 3.5E-02 2.3E-03 l.6E-OJ
5.0E-02 1.7E-0l 8.7E-03 3.0E-02
5.0E-02 5.1E-OJ 2.0E-02 2.0E-OJ
5.0E-02 3.8E-02 3.9E-03 3.0E-03
5.0E-02 l.lE-02 7.6E-OJ I.7E-OJ
5.0E-02 l.2E-02 3.7E-05 9.2E-06
5.0E-02 5.5E-OJ l.4E-OJ 1.5E-04
5.0E-02 5.8E-OJ 2.0E-02 2.3E-OJ
5.0E-02 6.1E-02 2.0E-02 2.5E-02
5.0E-02 8.7E-OJ 2.0E-02 3.5E-03
5.0E-02 2.0E-OJ 2.0E-03 7.9E-05
5.0E-02 9.9E-03 l.2E-03 2.4E-04
5.0E-02 3.1E-OJ 2.0E-02 1.2E-OJ
5.0E-02 3.4E-02 2.0E-02 l.3E-02
5.0E-02 5.9E-02 6.7E-OJ 7.9E-OJ
5.0E-02 3.7E-03 2.0E-02 1.5E-03
7.5E-02 4.9E+02 8.0E-04 5.2E+00

Chloroform 0.0050
1,2,4 - Trichlorobenzene 0.022
2,6 - Dichloropyridine 0.065
2- Chloropyridine 0.224
2- Methylnaphlhalene 0.087
3- Chloropyridine 0.063
Acenaphthene 0.103
Acenaphthylene 0.110
Anthracene 0.179
Benzo(a)anthracene 0.643
Benzo(a)pyrene 0.563
Benzo(b)fiuoranthene 1.0OJ
Benzo(g.h,i)perylene 0.147
Benzo(k)fiuoranthene 0.703
Bis(2-ethylhexyl)phthalate 3.475
Carbazole 0.102
Chrysene 0.761
Di-n-butylphthalate 0.217
Di - n-octylphthalate 0.247
Dibenzo(a.h)anthracene 0.110
Dibenzofuran 0.116
Fluoranthene 1.226
Aoore~ QI~

Hexachlorobenzene 0.OJ9
Indeno( 1,2,3 -c,d)pyrene 0.198
Naphthalene 0.061
Phenanthrene 0.672
Pyrene 1.178
Pyridine 0.074
Aluminum 6,533

EXPOSURE CONCENTRATION DATA ESTIMATED TISSUE LEVELS IN PRIMARY PREY ITEMS

AVERAGE CONCENTRATION

CHEMICAL SOIL

(mR!kg)

) ~ )
01-Sep-94 OLROCHCRWK 1
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TABLE E-2
ESTIMATION OF CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

CHEMICAL

Arsenic
Barium
C'.admium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
Zinc

EXPOSURE CONCENTRATION DATA ESTIMAlCD TISSUE LEVELS IN PRIMARY PREY IlCMS

r AVERAGE CONCENTRATION I. Tissue . Tissue

SOIL tnvert Level Plant Level

(mlt!kg BAF a BAF a 1
5.4 6.6E-OJ 3.6E-02 8.0E-03 4.3E-02
60 7.5E-03 4.5E-Ol 3.0E-02 1.8E+OO

0.5 l.lE+OI 5.0E+OO l.lE-Ol 5.2E-02
28 1.6E-Ol 4.5E+OO 1.5E-03 4.2E-02

3.9 1.0E+00 3.9E+OO 4.0E-OJ 1.6E-02
21 1.6E-OI 3.3E+OO 8.0E-02 1.6E+00
74 6.2E-02 4.6E+OO 9.0E-OJ 6.6E-Ol

428 2.0E-02 8.6E+OO 5.0E-02 2.1E+OI
0.20 3.4E-Ol 6.8E-02 1.8E-Ol 3.6E-02

24 2.3E-Ol 5.4E+OO I.2E-02 2.8E-Ol
0.4 7.6E-Ol 3.2E-Ol 5.0E-03 2.1 E-OJ
0.4 1.5E-Ol 6.0E-02 8.0E-02 3.2E-02
17 1.3E-Ol 2.lE+OO l.lE-03 1.9E-02

150 1.8E+00 2.7E+02 3.0E-Ol 4.5E+OI



TABLEE-2

ESTIMATION OF CHRONIC F..xPOSURES TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT

OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

TOTAL BODY DOSE

CHEMICAL

Chloroform
1,2,4 - Trichlorobenzene

2,6 - Dichloropyridine

2- Chloropyridine

2- Methylnaphthalene

3- Chloropyridine

Acenaphthene
Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Bis(2 - et hyl hexyl )phthalate

Carbazole

Chrysene
Di - n- butylphthalate

Di - n - octylphthalate

Dibenza(a.h)anthracene

Dibenzofuran

Fluoranthene
Fluorene

Hexachlorobenzene

Indena( 1,2,3 - c.d)pyrene

Naphthalene

Phenanthrene

Pyrene

Pyridine

Aluminum

Arsenic

)
OI-Sep-94

Meadow vole

2.5E-05
l.lE-04
3.2E-04
l.lE-OJ
4.3E-04
3.lE-04
5.1E-04
5.4E-04
8.8E-04
2.0E-03
I.7E-OJ
3.0E-03
4.2E-04
2.lE-OJ
1.3E-02
5.0E-04
2.4E-OJ
7.7E-04
6.7E-04
3.lE-04
5.7E-04
6.0E-OJ
8.6E-04
l.lE-04
5.6E-04
3.0E-04
3.3E-03
4.lE-OJ
3.6E-04
1.9E+Ol
1.8E-02

American robin

1.2E-05
5.4E-05
1.6E-04
5.5E-04
2.lE-04
1.6E-04
2.5E-04
2.7E-04
4.4E-04
1.4E-03
1.2E-03
2.2E-03
3.2E-04
l.5E-03
7.9E-03
2.5E-04
l.7E-03
4.9E-04
5.3E-04
2.4E-04
2.9E-04
3.0E-03
4.3E-04
8.5E-05
4.3E-04
1.5E-04
l.7E-03
2.6E-03
1.8E-04
1.6E+Ol
9.4E-03

) ,
OLROCHCR.WKI
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TABLEE-2

ESTIMATION OF CHRONIC EXPOSURES lD TERRESTRIAL RECEPlDRS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT

OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

TOTAL BODY DOSE (mg/kgBW-day) [bl
I

CHEMICAL

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Manganese

Mercury

Nickel

Selenium

Silver

Vanadium

Zinc

Meadow vole

3.5E-Ol
3.7E-02
9.9E-02
3.5E-02
2.5E-Ol
2.8E-Ol
3.5E+OO
4.9E-03
I.2E-Ol
3.2E-03
4.9E-03
5.5E-02
7.0E+OO

American robin

l.3E-Ol
6.3E-02
9.8E-02
5.4E-02
9.9E-02
1.8E-Ol
l.lE+OO
l.7E-03
l.lE-Ol
4.6E-03
1.9E-03
5.2E-02
4.2E+OO



TABLEE-2
ESTIMATION OF CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

EXPOSURE PARAMETERS [e)

- - - --'"- - -- -.., -- - --- - - Percent Prey in Diet - -- - --- ---Home Range
Inverts Plants Small Herpeto- Birds Soil (acres)

Mammals fauna

Indicator
Species

Meadow vole

American robin

(Small Mammal)
(Small Bird)

5%
40%

93%
55%

0%
0%

0% 0%

0% 0%
2%

5%

0.08
0.3

Dietary

Site ForagIng Ingestion Body Weight Exposure
Frequency [d) Rate (kg) Duration

(kg/day)
2.0E-Ol 0.030 0.05 1
5.3E-02 0.073 0.0745 0.6

ISITE AREA: 0.016 acres 1

NOTES:
[a) Bioaccumulation data presented in: Appendix D
[bICalculated by summing the products of indhidual prey t)l'e concentrations and percent in diet, multiplying by the SFF and ingestion rate. and then dividing by body weight.
[c) Documentation of exposure parameters presented in: Appendix D
[dJ Site Foraging Frequency (SFF). Calculated by dividing site area by receptor home range (cannot exceed 1.0)

01-Sep-94
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TABLE E-3
RISK ESTIMATION OF SUBLETHAL EFFECTS TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION
BASED ON MAXIMUM CONCENTRATIONS IN SURFACE SOIL

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

CHEMICAL Meadow vole American robin
TBD RTV HQ TBD RTV HQ

Chloroform 2.SE-06 6.3E+01 3.9E-08 1.2E-06 6.3E+01 2.0E-08
1,2,4- Trichlorobenzene 1.1E-04 2.0E+01 S.4E-06 S.4E-OS 2.0E+01 2.7E-06
2,6- Dichloropyridine 8.4E-04 2.6E+OO 3.2E-04 4.2E-04 2.6E+OO 1.6E-04
2- Chloropyridine 2.8E-03 2.6E+OO 1.1 E-03 1.4E-03 2.6E+OO S.4E-04
2- Methylnaphthalene 4.3E-04 3.3E+01 1.3E-OS 2.1E-04 3.3E+01 6.SE-06
3-Chloropyridine 3.1E-04 2.6E+OO 1.2E-04 1.6E-04 2.6E+OO 6.0E-OS
Acenaphthene 1.3E-03 3.SE+02 3.8E-06 6.7E-04 3.SE+02 1.9E-06
Acenaphthylene 8.4E-04 6.0E+02 1.4E-06 4.2E-04 6.0E+02 7.0E-07
Anthracene 2.4E-03 1.0E+03 2.4E-06 1.2E-03 1.0E+03 1.2E-06
Benzo(a)anthracene S.OE-03 1.0E+01 S.OE-04 3.SE-03 1.0E+01 3.SE-04
Benzo(a) pyrene 3.6E-03 1.0E+01 3.6E-04 2.6E-03 1.0E+01 2.6E-04
Benzo(b)fluoranthene S.9E-03 1.0E+01 S.9E-04 4.3E-03 1.0E+01 4.3E-04
Benzo(g,h,i)perylene 6.2E-04 1.0E+01 6.2E-OS 4.7E-04 1.0E+01 4.7E-OS
Benzo(k)fluoranthene 3.8E-03 1.0E+01 3.8E-04 2.8E-03 1.0E+01 2.8E-04
Bis(2 - ethylhexyl) phthalate 3.SE-02 1.9E+01 1.8E-03 2.2E-02 1.9E+01 1.1 E-03
Carbazole 1.6E-03 1.0E+01 1.6E-04 8.1 E-04 1.0E+01 8.1E-OS
Chrysene 4.7E-03 1.0E+01 4.7E-04 3.3E-03 1.0E+01 3.3E-04
Di - n -butylphthalate 1.2E-03 1.3E+02 9.4E-06 7.SE-04 1.3E+02 6.0E-06
Di- n-octylphthalate 1.2E-03 1.8E+02 6.6E-06 9.2E-04 1.8E+02 S.2E-06
Dibenzo(a ,h)anthracene 3.1E-04 1.0E+01 3.1 E-OS 2.4E-04 1.0E+01 2.4E-OS
Dibenzofuran 7.4E-04 1.3E+02 S.9E-06 3.7E-04 1.3E+02 3.0E-06
Fluoranthene 1.4E-02 2.SE+02 S.SE-OS 6.9E-03 2.SE+02 2.8E-OS
Fluorene 1.3E-03 2.SE+02 S.3E-06 6.7E-04 2.SE+02 2.7E-06
Hexachlorobenzene 1.1 E-04 2.0E+OO S.7E-OS 8.SE-OS S.OE-01 1.7E-04
Indeno(1,2,3-c,d)pyrene 1.1E-03 1.0E+01 1.1 E-04 8.6E-04 1.0E+01 8.6E-OS
Naphthalene 3.0E-04 3.6E+01 8.4E-06 1.SE-04 3.6E+01 4.2E-06
Phenanthrene 9.4E-03 1.2E+02 7.8E-OS 4.7E-03 1.2E+02 3.9E-OS
Pyrene 1.0E-02 1.3E+02 8.3E-OS 6.7E-03 1.3E+02 S.4E-OS
Pyridine 3.6E-04 S.OE+01 7.3E-06 1.8E-04 S.OE+01 3.7E-06
Aluminum 2.6E+01 4.3E+02 6.0E-02 2.1E+01 4.3E+02 S.OE-021

16-Jun-9S OLROCHMXWK1
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TABLE E-3
RISK ESTIMATION OF SUBLETHAL EFFECTS TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION
BASED ON MAXIMUM CONCENTRATIONS IN SURFACE SOIL

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

I

CHEMICAL Meadow vole American robin
TBD RTV HQ TBD RTV HQ

Arsenic 4.0E-02 7.5E+OO 5.3E-03 2.1E-02 7.5E+OO 2.8E-03
Barium 6.4E-01 9.1 E+01 7.0E-03 2.3E-01 9.1E+01 2.6E-03
Cadmium 6.2E-02 1.3E+01 5.0E-03 1.1E-01 7.6E+OO 1.4E-02
Chromium 5.3E-01 1.4E+03 3.8E-04 5.3E-01 2.0E+02 2.6E-031
Cobalt 6.3E-02 1.3E+01 4.8E-03 9.8E-02 1.3E+01 7.5E-03
Copper 5.9E-01 1.0E+02 5.9E-03 2.3E-01 1.0E+02 2.3E-03
Lead 5.3E-01 7.0E+OO 7.6E-02 3.4E-01 6.2E+OO 5.4E-02
Manganese 6.2E+OO 1.0E+02 6.2E-02 2.0E+OO 1.0E+02 2.0E-02
Mercury 9.8E-03 9.0E-01 1.1 E-02 3.5E-03 2.2E-01 1.6E-02
Nickel 3.2E-01 5.0E+01 6.3E-03 2.8E-01 1.0E+01 2.8E-02
Selenium 6.0E-03 2.0E-01 3.0E-02 8.7E-03 7.2E-01 1.2E-02
Silver 8.6E-03 1.8E+01 4.7E-04 3.3E-03 1.8E+01 1.8E-04
Vanadium 6.5E-02 1.5E+01 4.4E-03 6.1E-02 1.1E+01 5.6E-03
Zinc 1.1E+01 2.0E+02 5.6E-02 6.8E+OO 2.0E+02 3.4E-02

I

I

I

J

_..__ . 2.6E-01SUMMARY HAZARD INDEX ~ .1~-n1
-------;=-,----::::---,----=--:-'-:.,.:=-;.-;-;---,------::----=::-;-----;--;--------=..:.-=-=---=--'-1

TBD == Total Body Dose (mg(kgBW-day) RTV == Reference Toxicity Value (mg(kgBW-day)
HQ == Hazard Ouotient (calculated by dividing TBD by RTV)
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TABLE E-4
RISK ESTIMATION OF SUBLETHAL EFFECTS TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION
BASED ON AVERAGE CONCENTRATIONS IN SURFACE SOIL

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

CHEMICAL Meadow vole American robin
TBD RTV HQ TBD RTV HQ

Chloroform 2.5E-05 6.3E+01 3.9E-07 1.2E-05 6.3E+01 2.0E-07
1,2,4- Trichlorobenzene 1.1E-04 2.0E+01 5.4E-06 5.4E-05 2.0E+01 2.7E-06
2,6- Dichloropyridine 3.2E-04 2.6E+OO 1.2E-04 1.6E-04 2.6E+OO 6.2E-05
2- Chloropyridine 1.1 E-03 2.6E+OO 4.2E-04 5.5E-04 2.6E+OO 2.1E-04
2- Methylnaphtha lene 4.3E-04 3.3E+01 1.3E-05 2.1E-04 3.3E+01 6.5E-06
3- Chloropyridine 3.1 E-04 2.6E+OO 1.2E-04 1.6E-04 2.6E+OO 6.0E-05
Acenaphthene 5.1E-04 3.5E+02 1.5E-06 2.5E-04 3.5E+02 7.3E-07
Acenaphthylene 5.4E-04 6.0E+02 9.0E-07 2.7E-04 6.0E+02 4.5E-07
Anthracene 8.8E-04 1.0E+03 8.8E-07 4.4E-04 1.0E+03 4.4E-07
Benzo(a)anthracene 2.0E-03 1.0E+01 2,OE-04 1.4E-03 1.0E+01 1.4E-04
Benzo(a)pyrene 1.7E-03 1.0E+01 1.7E-04 1.2E-03 1.0E+01 1.2E-04
Benzo(b)fluoranthene 3.0E-03 1.0E+01 3.0E-04 2.2E-03 1.0E+01 2.2E-04
Benzo(g,h,i)perylene 4.2E-04 1.0E+01 4.2E-05 3.2E-04 1.0E+01 3.2E-05
Benzo(k)fluoranthene 2.1 E-03 1.0E+01 2.1E-04 1.5E-03 1.0E+01 1.5E-04
Bis(2- ethylhexyl) phthalate 1.3E-02 1.9E+01 6.7E-04 7.9E-03 1.9E+01 4.2E-04
Carbazole 5.0E-04 1.0E+01 5.0E-05 2.5E-04 1.0E+01 2.5E-05
Chrysene 2.4E-03 1.0E+01 2.4E-04 1.7E-03 1.0E+01 1.7E-04
Di- n - butyfp hthalate 7.7E-04 1.3E+02 6.2E-06 4.9E-04 1.3E+02 3.9E-06
Di - n -octylphthalate 6.7E-04 1.8E+02 3.8E-06 5.3E-04 1.8E+02 3.0E-06
Dibenzo(a ,h)anthracene 3.1E-04 1.0E+01 3.1 E-05 2.4E-04 1.0E+01 2.4E-05
Dibenzofuran 5.7E-04 1.3E+02 4.6E-06 2.9E-04 1.3E+02 2.3E-06
Fluoranthene 6.0E-03 2.5E+02 2.4E-05 3.0E-03 2.5E+02 1.2E-05
Fluorene 8.6E-04 2.5E+02 3.4E-06 4.3E-04 2.5E+02 1.7E-06
Hexachlorobenzene 1.1E-04 2.0E+OO 5.7E-05 8.5E-05 5.0E-01 1.7E-04
Indeno(1,2,3-c,d)pyrene 5.6E-04 1.0E+01 5.6E-05 4.3E-04 1.0E+01 4.3E-05
Naphthalene 3.0E-04 3.6E+01 8.4E-06 1.5E-04 3.6E+01 4.2E-06
Phenanthrene 3.3E-03 1.2E+02 2.8E-05 1.7E-03 1.2E+02 1.4E-05
Pyrene 4.1E-03 1.3E+02 3.2E-05 2.6E-03 1.3E+02 2.1E-05
Pyridine 3.6E-04 5.0E+01 7.3E-06 1.8E-04 5.0E+01 3.7E-06
Aluminum 1.9E+01 4.3E+02 4.5E-02 1.6E+01 4.3E+02 3.8E-02
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TABLE E-4
RISK ESTIMATION OF SUBLETHAL EFFECTS TO TERRESTRIAL RECEPTORS VIA FOOD AND SOIL INGESTION
BASED ON AVERAGE CONCENTRATIONS IN SURFACE SOIL

ECOLOGICAL RISK ASSESSMENT
OLIN CHEMICALS PHASE I RI REPORT, ROCHESTER, N.Y.

-~

CHEMICAL Meadow vole American robin
TaD RIV HQ TBD AIV HQ

Arsenic 1.8E-02 7.5E+OO 2.4E-03 9.4E-03 7.5E+OO 1.3E-03
Barium 3.5E-01 9.1E+01 3.8E-03 1.3E-01 9.1E+01 1.4E-03
Cadmium 3.7E-02 1.3E+01 3.0E-03 6.3E-02 7.6E+OO 8.3E-03
Chromium 9.9E-02 1.4E+03 7.1E-05 9.8E-02 2.0E+02 4.9E-04
Cobalt 3.5E-02 1.3E+01 2.7E-03 5.4E-02 1.3E+01 4.2E-03
Copper 2.5E-01 1.oE+02 2.5E-03 9.9E-02 1.0E+02 9.9E-04
Lead 2.8E-01 7.0E+OO 4.0E-02 1.8E-01 6.2E+OO 2.9E-02
Manganese 3.5E+OO 1.0E+02 3.5E-02 1.1 E+OO 1.0E+02 1.1 E-02
Mercury 4.9E-03 9.0E-01 5.5E-03 1.7E-03 2.2E-01 7.9E-03
Nickel 1.2E-01 5.0E+01 2.4E-03 1.1 E-01 1.0E+01 1.1 E-02
Selenium 3.2E-03 2.0E-01 1.6E-02 4.6E-03 7.2E-01 6.4E-03
Silver 4.9E-03 1.8E+01 2.7E-04 1.9E-03 1.8E+01 1.0E-04
Vanadium 5.5E-02 1.5E+01 3.7E-03 5.2E-02 1.1 E+01 4.7E-03
Zinc 7.0E+OO 2.0E+02 3.5E-02 4.2E+OO 2.0E+02 2.1 E-02

I

I

I 1-~UMMAAY HAZARD INDEX 2.0E-01 1.5E-01
ITBD = Total Body Dose (mg/kgBW-day) RTV = Reference Toxicity Value (mg/kgBW-day)
,,~ = Hazard Quotient (calculated by dividing TBD by RTV)
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