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Department of Energy
Fernald Environmental Management Project
P. O. Box 398705
Cincinnati, Ohio 45239-8705
(513)6483155

.-‘

AUG 03 1994 5’%
DOE-2174-94 K;:)r?

U-00n-304: 44
Mr. James A. Saric, Remedial Project Director ' ' '
U.S. Environmental Protection Agency
Region V - 5HRE-8J
77 W. Jackson Boulevard
Chicago, I1linois 60604-3590

Mr. Tom Schneider, Project Manager
Ohio Environmental Protection Agency
401 East 5th Street

Dayton, Ohio 45402-2086

Dear Mr. Saric and Mr. Schneider:

ISSUES CONCERNING THE OPERABLE UNIT 5 REMEDIAL INVESTIGATION REPORT, DATED
JUNE 24, 1994

During an internal review of the referenced report, the Department of Energy
(DOE) has identified two problems. First, in Appendix T, Plate Data Files,
some of the sample number and dates are not listed with the appropriate
results. The results provided in the Plates and Appendix T are correct.
Appendix T will reflect the correct sample numbers and dates for all sampling
results before the final Operable Unit 5 Remedial Investigation (RI) Report is
issued.

Secondly, several figures and tables were inadvertently omitted from Appendix
A, the Baseline Risk Assessment. The missing pages are enclosed for insertion
in Volume 2 according to the instructions listed below. DOE regrets any
inconvenience these omissions may have caused any of the reviewers.

In order to accommodate your review, please insert the following tables after
Table A.2-12 at the back of Section A.2:

A.2-13 Major Chemicals/Radioactive Process Materials Used at the
FEMP

A.2-14 Radiologicals Associated with Process Materials

A.2-15 Organic Constituents of Potential Concern - Operablie Unit 5

@ Recycled and Recyclable QO]D@ 000000 ?f}
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Please insert the following tables in their correct order in Section A.4:

A.4-2 Characteristics of Radionuclides Associated with FEMP
Operable Unit 5

A.4-4 Dioxin and Furan Toxicity Equivalent Factors

A.4-5 Toxicity Equivalency Factors (TEFs) and Corresponding Oral
and ‘Inhalation Slope Factors for the Group B PAHs

A.4-6 Dermal Reference Daoses and Cancer Slope Factors for

S Constituents of Concern

Please insert the following table after the te&t‘iﬁ Section A.6. If Tables
6-1 through 6-7 were inadvertently duplicated in Section A.6, please verify
that these tables are included in their proper location - Section 6.0 of
Volume 1. If so, then discard the duplicates.

A.6-1 Uncertainties Associated with Estimated Risks for Operable
Unit 5

Please insert the following tables behind Tab]e A.I1II-1, found in Attachment
A.III to Appendix A:

A.ITI-2 Risk-Based Screening Levels for Radionuclides and Chemicals
in Groundwater/Surface Water
A.1II-3 Risk-Based Screening Levels for Radionuclides and Chemicals

in Soil/Sediment

Please insert these figures at the end of Section A.7, following Table A.7-26

A.7-1 Total Estimated Air Pathway Risk, Current Scenario, for U-
238, U-234, U-235/-237, Ra-226

A.7-2 Total Estimated Air Pathway Risk, Agricultural Scenario, for
U-238, U-234, U-235/-236, Ra-226

A.7-3 Est1mated Cancer Risk for Tota] Uranium in Groundwater -
Type 1 Wells

A.7-4 Estimated Cancer Risk for Tota] Uranium in Groundwater -
Type 2 Wells

A.7-5 Estimated Cancer Risk for Total Uranium in Groundwater -
Type 3 and 4 Wells

A.7-6 Estimated Cancer Risk for Total Uranium in Surface Soil

A new Table of Contents, List of Tables, and List of Figures for Appendix A
has been generated and should replace the previous version in its entirety.

If you have any questions concerning the enclosed material, please call
Kathleen Nickel at (513) 648-3166.

Sincerely, )
Jack R. Craig

' Fernald Remedial Action
FN:Nickel : Project Manager
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nclosures: As Stated

c w/ enc:

. H. Chaney, EM-423/Q0

. R. Kozlowski, EM-423/Q0

. Jablonowski, USEPA-V, AT-18J
. VanLeeuwen, USEPA, HSRLT-5J
.- Kwasniewski, .OEPA-Columbus_
. Harris, OEPA-Dayton

. Proffitt, OEPA-Dayton

. Michaels, PRC

August, GeoTrans

. Bell, ATSDR

. Owen, ODOH

. L. Alkema, FERMCO/65-2

. Brettschneider, FERMCO/52-5
. F. Clay, FERMCO/19

R Coordinator, FERMCO

C w/o enc:

. L. Glenn, Parsons
. W. Thiesing, FERMCO
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TABLE A.2-13

MAJOR CHEMICALS/RADIOACTIVE PROCESS MATERIALS USED AT THE FEMP .

Plant ~ Chemical Use
1 a. Magnesium fluoride (slag), MgF, Grind for Plant 2/3

'b. Nitric Acid, HNO, Digestion of enriched feed materials

c. Uranium, metal Recycle feed to Plant 2/3

Id. Uranium dioxide, UO, Recycle feed to Plant 2/3

e. Uranium octo-oxide Feed material to Plant 2/3
(yellowcake),U;8, :

If. Uranyl nitrate hexahydrate Feed from digestion of enriched feed materials to Plant 2/3
(UNH),UO,(NO;),*6H,0 :

2/3  'a. Calcium Oxide, lime, CaO

Neutralize raffinate and other wastes for disposal

b. Kerosene

Solvent for TBP for uranyl nitrate extraction

¢. Magnesium fluoride (slag), MgF2

Recycle from Plant 5 for leaching with HNO; to recover enriched or
natural uranium

Id. Nitric acid, HNO,

Digestion of uranium feed and recycled oxideé,‘ leachate for MgF,,
scrubber acid - :

le. Sodium carbonate, Na,CO;

Treat TBP solvent after uranyl nitrate back-extraction into water

If. Sodium diuranate, Na, U,0,

Recycle material from Plant 8 ADU process

g. Tributyl phosphate (TBP),(C,Hg);PO,

Solvent extraction of uranyl nitrate

'h. Thorium nitrate hexahydrate,
TNT, Th(NO,),*6H,0

Product, and perhaps converted to THO,

li. Thorium oxide (thoria), ThO,

Product of TNT denitration

4
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TABLE A.2-13 (Continued)

Plant Chemical Use
j. Uranium, metal Feed material
k. Uranyl ammonium phosphate Recycle material from Plant 8 UAP bprocess
(UAP),UO,NH,4PO,
1. Uranium dioxide, UO, Feed material from Plant 1
m. Uranium octo-oxide U,0g Recycle material from Plant 8 oxidation furnaces
n. Uranium tri-oxide (uranyl oxide), UO; Product of UNH denitration for Plant 4
o. Uranyl nitrate hexahydrate Product of digestion for denitration to UO; for Plant 4
(UNH),UO,(NO,),*6H,0
4 a. Ammonia, gas, NH, Produce H,
b. Hydrofluoric acid, HF Convert UO, to UF,, convert ThO, to ThF,
c. Thorium oxide (thoria), ThO, Product of Plant 9 for conversion to ThF,
d. Thorium tetrafluoride, ThF, * Produced by reaction of ThO, from Plant 9 and
HF for return to Plant 9
e. Uranium dioxide, UO, Convert to UF, with HF or U304 with O,
f. Uranium octo-oxide, U305 - Convert to UO,
g. Uranium tetrafluoride, UF, Product by reaction of UO, and HF for Plant 5
h. Uranium tri-oxide (uranyl oxide), UO; ~ Convert to UO, by reaction with H,
5 a. Magnesium, metal ‘ Reduce UF, to uranium metal
b. Magnesium fluoride (slag), MgF, Line reaction pot; leach to recover enriched/nat U.
¢. Uranium, metal Product of UF, reduction for Plants 6, 9

d. Uranium tetrafluoride, UF, Product of Plant 4 for reduction to uranium metal

LAVIA +-RISNO-dINAA
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TABLE A.2-13 (Continued)

Plant Chemical Use
6 a. Degreasers Degreasing uranium scrap ' i
'b. Detergent Degreasing uranium scrap
SORN Lithium carbonate, Li,CO; Salt bath
:§ ld. Nitric acid, HNO; - Pickling uranium scrap
b e. Oil Quench for uranium after salt bath
f. Potassium carbonate, K,CO; ~ Salt bath
g. Uranium, metal Product
7 a. Ammonia, gas, NH, Produce H, '
b. Uranium hexafluoride, UFg Feed for conversion to UF,
c. Uranium tetrafluoride, UF, - Product for Plant 4 produced by reducing UF with H,
8 a. Ammonia, NH;, aqueous

b.

Ammonium diuranate (ADU),(NH,),U,0,

ADU/UAP process, neutralize waste in UAP pfocess
Convert to Na,U,0, for recycle in Plant 2/3 |

C.

Calcium fluoride, CaF,

Product of CaO reaction with UF, for recycle to CaU,0,

14. Calcium oxide (lime), CaO

Convert UF, scrap to CaU,0;, neutralize waste in Winlo Process for
settling pond ,

e.

Calcium- diurante, CaU,0,

Produced by reaction of UF, scrap with CaO

f. Copper sulfate pentahydrate,

CuSO,*5H,0

Used in Winlo Proc_ess '

g.

Hydrochloric acid, HU

- Dissolve thorium residues, digest MgF, slag in ADU/UAP process,

neutralize waste in ADU process, digest UO,/UAP in Winlo Process -

h.

Hydrofluoric acid, HF

Revert ThF, to Th(OH),, ppt UF, in Winlo Process

-

Feed for ADU/UAP process

i. Magnesium fluoride (slag), MgF,

2088 -
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TABLE A.2-13 (Continued)

Plant Chemical Use

j- Nitric acid, HNO, Digestion of UO, or UAP in Winlo Process

'k. Oxalic acid, H,C,0, Convert dissolved thorium residues from HCI digestion to Th(C,0,),

I. Phosphoric acid, HPO, Used in UAP process

m. Sodium hydroxide (caustic), NaOH Scrubbers, caustic wash for drums, convert Th(C204)2 to Th(OH),,
convert ADU to Na,U,0,

'n. Sodium chlorate, NaClO, Digest MgF, with HCl to recover uranium in ADU/UAP process

'o. Sodium diuranate, Na,U,0, Produced by conversion of ADU with NaOH

p. Thorium hydroxide (thoria gel), Th(OH), Produced by reversion of the ThF, with HF

q. Thorium oxalate, Th(C,0,4), Product to dissolved thorium residues and H,C,0, to convert to
Th(OH), for Pilot Plant

1. Thorium tetrafluoride, TF, Convert to Th(OH), with HF in reversion process

s. Uranium, metal Recycle in furnaces for oxidation to U;Ogq for Plant 2/3

t. Uranyl ammonium phosphate Feed for Winlo Process

(UAP), UO,NH,PO,

'u. Uranium dioxide (black oxide*), UO, Feed for Winlo Process

v. Uraniuym octo-oxide, U304 Product of oxidation of uranium in furnaces for recycling in Plant 2/3

w. Uranium tetrafluoride, UF, Low grade UF, residues leached for uranium recovery, convert to
CaU,05 with CaO, produced by Winlo Process for feed to Plant 4

9 a. Aluminum, metal Cladding on rejected cores for recycle

'b. Calcium, metal

Reduction of ThF, to thorium metal

Ie. Calcium fluoride, CaF,

Product of ThF, reduction to thorium metal

14, Calcium oxide (lime), CaO

ZIRNLO process

P661 ‘€T sung

JAVIA +-RISNO-dINGd.

L



800000

STV

CwmzT 166l 8 AN -ve- 10-Q\RI-SNOVHOd

TABLE A.2-13 (Continued)

Plant Chemical

Use

e. Copper, metal’

Recycle of coextruded cladding from Hanford

f. Hydrofluoric acid, HF

Dissolve Zircaloy 2 cladding, digestion of recycled cores, ppt. of ThF, -

g. Lithium carbonate, Li,CO;

‘Salt bath for uranium metal products

h. Nickel, metal

Cladding on rejected cores for recycle

!i. Nitric acid, HNO,

‘Digestion of recycled cores, pickling of detbies and cores, dissolution of
TNT, washing uranium and thorium chips ' :

lj. Oxalic acid, H,C,0,

Precipitate Th(C,04), from TNT

k. Potassium carbonate, K,CO;

Salt bath for uranium metal products

1. Sodium hydroxide (caustic), NaOH

Dissolve aluminum cladding on recycled cores

m. Thorium, metal

Product

'n. Thorium nitrate tetrahydrate
(TNT), Th(NO;),*4H,0

Convert to thorium metal

'o. Thorium oxalate, Th(C,0,),

Product of TNT and H,C,0, to be converted tof ThO,

Ip. Thorium oxide (thoria), ThO,

Product of Th(C,0,), conversion for Plant 4

q. Thorium tetrafluoride, ThF,

Product of Plant 4 for conversion to thorium metal

r. Uranium, metal

Product

Is. Zinc, metal

Product of ThF, reduction to thorium metal

It. Zinc chloride, ZnCl, Reduce ThF, to thorium metal e
u. Zirconium, metal Cladding on rejected cores for recycle E
c
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TABLE A.2-13 (Continued)

Plant Chemical

Use .

Pilot a. Ammonia, gas and aqueous, NH;

Produce H,, convert TNT to Th(OH),

Plant ™ Calcium, metal

Reduce ThF, to thorium metal

c. Calcium fluoride, CaF,

Product of ThF, reduction to thorium metal

'd. Barium carbonate, BaCO,

Treat raffinate from TNT extraction with DAAP/DSBBP

'e. Diamyl amylphosphonate DAAP

Solvent for TNT extraction

'f. Disectbutyl phenyl phosphonate (DSBBP)

Solvent for TNT extraction

g. Hydrofluoric acid, HF

Product of UFg reduction, convert TNT to ThF,

lh. Kerosene

Solvent for DAAP/DSBBP in TNT extraction

i, Nitric acid, HNO;

Dissolve TNT, convert thorium oxidues/residues to TNT

. Oxalic acid, H,C,0,

Convert TNT to Th(C,04),

'k. Sodium carbonate, Na,CO,

Treat DAAP/DSBBP solvent in TNT extraction

1. Sodium hydroxide (caustic), NaOH

Scrubber liquid for ThF, (may not have been used), treat raffinate from
TNT extraction, neutralize waste in TNT extraction

m. Thorium, metal

Product

In. Thorium hydroxide (thoria gel), Th(OH),

Product of TNT and NH,/CO, for conversion to ThO, elsewhere,
product

lo. Thorium nitrate tetrahydrate
(TNT),Th(NO,),*4H,0

Product, convert to Th(OH),, convert to ThF,, convert to Th(C,0,),

Ip. Thorium oxalate, Th(C,0,),

lq. Thorium oxide (thoria), ThO,

Convert to TNT, product (convert to ThO, elsewhere)
Convert to TNT

r. Uranium hexafluoride, UF¢

Convert to UF,

Is. Uranium octo-oxide, U;0q

Product of conversion of waste uranium for recycle

L4vVid +-RESNO-d N
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TABLE A.2-13 (Continued)

Plant | Chemical : ’ Use

t. Uranium tetrafluoride, UF, Product for Plant 4
u. Thorium tetrafluoride, ThF, | | Product of TNT and HF
V. Zinc, metal ' Product of ThF, reduction to thorium metal
w. Zinc, fluoride, ZnF, Reduce ThF, to thorium metal .

Site a. Hydrochloric acid, HCI - Decontamination
b. Nitric acid, HNO; : Decontamination
¢. Sodium hydroxide (caustic), NaOH ‘ Decontamination

*"black oxide" was assumed to be uo,

Chemicals Descnbed in:
1 WMCO:PT:89-108, March 8, 1989, "Historical Process Descriptions”, C.A. Hill to T.R. Clark

. "A Closer Look at Uranium Metal Production”, Feed Materials Production Center, Fernald, Ohio, March 1988.

Chemicals identified with superscript ! are not in Table 2-3 of FEMP-SWCR-4 DRAFT

JAVId -RIsNo-dWad
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FEMP-O5RI-4 DRAFT

June 23, 1994
56 TABLE A.2-14

RADIOLOGICALS ASSOCIATED WITH PROCESSED MATERIALS

Significant

Level in

Decay Processed

Source Radionuclide Half-Life? Mode® Material®
1. Uranium Series  a. B8y 4.468 x 10° y a Y
b. 234Th 24.10d i3 Y

c. 234mpy. 1.17m g, IT Y
d. 4p,y 6.70 h I3 N
e. Bay 2445x 107y a Y
f. 201 7.7x 10%y o Y
g. 226Ra 1,600 y o Y
h. 222Rn 3.8235d a Y
i. 218p, 3.05m S Y
j. 214py, 26.8 m g Y
k. 214g; 199 m i3 Y
I 2p, 163.7 ps o Y
m.  210pp 22.26 y g Y
n. 210g; 5.013 d ¥y Y
0. 212pq 138.378 d o Y
2. Actinium Series  a. By 7.038 x 10 y ¥ P
b.  B!Th 25.52h i3 P
c. Blpy 3276 x 10% y o Y
d.  2Ac 21.773 y g, a Y
e. 2y 18.718d « Y
PGH\OUS-RI\D-01-94-T\July 8, 1994 11:29am. * : , A.2-1 000011




FEMP-O5RI-4 DRAFT
June 23, 1994

-'

. TABLE A.2-14 (?ontmued) : . 5 8 O 7
| Significant o
Level in
. Decay Processed
Source  Radionuclide - Half-Life® Mode® Material®
f. 223gy 21.8m = F N
g MRa 1143d o N
h.  2Rn 3.96s - o N
i 215p, 1778 m o« N
j- 211pp 36.1 m i3 N
k. 21g; 2.13m o, B N
1. 20 | 4.77 m. B N
m. 2lpo  0.516s o N
- 3. Thorium Series  a. B2Th 1.405x 1010y o Y
. o b. 228pa 575y g Y
c. 2287¢ 6.13h N2 Y
d.  21h 19132y o Y
e. 2Ry 3.62d o Y
£ 20p 55.61 s o Y
g. 2i6py, 0.146 s o« Yb
h. 212py 10.643 h g Y
i 27Bi 60.55m g, o Y
i %o 0298 s « Y
k. 20 . 3.083m . f Y
L

PGH\OUS-RI\D-01-94-T\July 8. 1994 11:29am ' A.2-2 000012
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FEMP-O5RI-4 DRAFT

June 23, 1994
. TABLE A.2-14 (Continued)
) @
Significant
Level in -

Decay Processed

Source - Radionuclide Half-Life? Modeb Material®
4. Activation al 2ipy 4.4y g N

Products
a.2 21Am 4322y a N
a3  PNp 2.14x 10%y a N
b. 240py 6,569 y o N
c. 2%py 24,131y o N
d. 238py 87.75y o N
e. 6y 2.341x 107 y o P
5. Fission Products a.1  %0Sr 28.6y 8 N
a2 %y | 64.1h i3 N
b. BT 2.13x 10y g P .

c.1 105y 368.2d g N
c2  106Rp 29.92 s g N
d.1  13Cs 30.17 y g N
d.2 17mBa 2.552m IT N

®David C. Kocher, "Radioactive Decay Data Tables," Technical Information Center,
Department of Energy, DOE/TIC-11026, April 1981.

by = alpha, § = beta, IT = internal transition.

°Y = yes, N = no, P = possible; material could be present at significant levels in
unprocessed material. '

PGH\OUS-RI\D-01-94-T\July 8, 1994 11:29%am .5 3 A.2-3
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ORGANIC CONSTITUENTS OF POTENTIAL CONCERN
OPERABLE UNIT 5

TABLE A.2-15

FEMP-OSRI-4 DRAFT .
June 23, 1994

= 5807

. Parameter

- Surface
Groundwater

Subsurface
Soil

Surface
Water

Sediments

" PGH\DUS-RI\D-01-84-T\July 8, 1994 11:35am | -

Volatile Organic Compounds
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1-Dichioroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene
1,4-Dioxane
2-Butanone
4-Methyl-2-pentanone
- Acetone

Acetonitriie

Acrolein ’
Acrylonitrile
Benzene

Bromoform

Carbon tetrachloride
Carbon disulfide
Chloroform
Chloromethane
Isobutyl alcohol
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

trans-1,4-Dichloro-2-butene

SRR
ihe, "9}

><><><><><><><>< ><><><><><><><.><><><><><><'><,><><><!><‘
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FEMP-OSRI-4 DRAFT -

June 23, 1994

TABLE A.2-15 (Continued)

. Surface  Subsurface  Surface
Parameter Groundwater Soil Soil Water Sediments

Pesticides/PCBs

Aroclor 1254 X X X
Aroclor 1260
Dieldrin X
Dioxins/Furans '

Dioxins

2,3,7,8-Tetrachlorodibenzo-p- - X
dioxin :

5.
>

Tetrachlorodibenzo-p-dioxins X

1,2,3,4,6,7,8-heptachlorodibenzo- X
p-dioxin - '

Heptachlorodibenzo-p-dioxins X

b
>
»

Octachlorodibenzo-p-dioxin
Furans
2,3,7,8-Tetrachlorodibenzofuran
Tetrachlorodibenzofurans
1,2,3,7,8-pentachlorodibenzofuran
2,3,4,7, 8-pentachlorodibenzofuran
Pentachlorodibenzofurans
Hexachlorodibenzofurans .

Heptachlorodibenzofurans |

Ko X X X X o X

Octachlorodibenzofuran
Semivolatile Organic Compouﬁds
1,2,4-Trichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrophenol

2,6-Dinitrotoluene

Lol T o B o T e

2-Chlorophenol
4-Methylphenol . ' X
Benzo(a)anthracene X X

Benzo(a)pyrene X X X .

>

PGH\OUS-RI\D-01-54-T\July 8, 1994 11:3Sam ‘ A.2-2 000015



FEMP-O5RI-4 DRAFT

June 233_ 1994
TABLE A.2-15 (Continued) = 5807
. . Surface  Subsurface  Surface
Parameter ‘ Groundwater Soil Soil Water  Sediments
Benzo(b)fluoranthene X X - X
Benzo(k)fluoranthene ' X X X
} Carbazole X X X
éhr_yseAnQ ‘ - - X X
Di-n-butylphthalate X
Di-n-octylphthalate ' X
Dibenzo(a,h)anthracene ' X - X X
Dibenzofuran | X
Fluoranthene X X X
Indeno(1,2,3-cd)pyrene ' X X X
N-Nitroso-di-n-propylamine X
N-Nitrosodiethylamine X
N-Nitrosodiphenylamine X X
. Nitrobenzene X
Pentachlorophenol X
Phenanthrene . X ‘
Pyrene ' - X X
Tributyl phosphate X

Bis(2-ethylhexyl)phthalate X X X X X

PGH\ous-m\'o-on'.u.mmy 8. 1994 11:3%am , A.2-3 - 000018




TABLE A.4-2

. WITH FEMP OPERABLE UNIT S5

FEMP-O5RI-4 DRAFT
June 23, 1994

.
-

s 5807

CHARACTERISTICS OF RADIONUCLIDES ASSOCIATED

Average Radiation Energies (MeV/decay)

Radionuclide Half-life . Alpha Beta Gamma
Uranium-23'8 Series
Uranium-238 ~ 4.5x10°y 4.20 (15%) 0.030 NA
4.15 25%) 0.043
Uranium-234 25x10y 4.77 (12%) NA 0.053 (0.2% 2
4.72 (28%) 0.117 (4 x 10°
0.48 (4 x 105%) -
0.58 (1.2 x 10°%)
Thorium-230 8.0x 10%y 4.68 (76%) 0.051 0.068 (0.6%)
- - 4.62 (24%) 0.064 0.142 (0.07%)
: 0.184 (0.014%)
0.253 (0.017%)
Radium-226 1.6x10%y 478 95%) . 0.087 0.186 (4%)
: 4.60 (6%) 0.170 . 0.26 (0.007%)
0.42 (2 x 10°%)
0.61 (2 x 10°%)
Radon-222 3.8x10%°d 5.49 (100%) NA 0.510 (0.07%) .
Lead-210 2.0x 10! y 3.72 0.061 0.047 (4%)
0.030
0.043
Uranium-235 Series
Uranium-235  7.1x 108y  4.58 (8%, doublet) NA 0.143 (11%)
: 4.40 (57%) 0-0.10 0.185 (54%)
4.37 (18%) 0.195 0.204 (5%)
5.06 (10%) 0.027 (6%)
5.02 (23%) 0.29 (6%, complex)
Palladium-231 3.3x10% 5.01 24%) 0.323
- 4.95 (22%) 0.350
4.73 (11%)
. PGH\OU;-RI\D-QI-%7\July 8. 1994 lvl:ll;r;; A.4-1 000017



FEMP-O5RI-4 DRAFT
June 23, 1994 °

TABLE A.4-2 (Continued)

Average Radiation Energies (MeV/decay)

Radionuclide Half-life Alpha Beta Gamma
Actinium-227 22x10'y  4.95(1.2%, doublet) 0.046 0.070 (0.08%)

4.86 (0.18%, doublet) 0.005 0.166

0.010 0.190

Thorium-232 Series

Thorium-232 1.4x 1010y 4.01 (76%) 0.042 NA
3.95 24%) 0.055
Radium-228 6.7x10%y NA 0.005 NA
‘ 0.050
Thorium-228 1.9x10%y 5.43 (11%) 0.067 0.084 (1.6%)
5.34 (28%) 0.080 0.132 (0.2%)
0.167 (0.1%)
0.214 (0.3%)

Fission Products

Strontium-90 2.8x10'y NA 1 0.546 NA
Technetium-99  2.1x10°y NA 0.292 NA
000018
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TABLE A.44

FEMP-O5RI-4 DRAFT
June 23, 1994

il .®

= 580

- DIOXIN AND FURAN TOXICITY EQUIVALENT FACTORS?

Compound TEF
Dioxins
- - Mono-, Di-, -and- Trichlorodibenzo-p-dioxins 0 )
2,3,7,8-Tetrachlorodibenzo-p-dioxiﬁ (TCDD) 1
Other TCDDs 0
2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDDs) 0.5
Other PeCDDs 0
2,3,7,8-Hexachlorodibenzo-p-dioxins (HxCDDs) 0.1
Other HxCDDs 0
2,3,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0.0t
. Other HpCDDs ’ 0
Octachlorodiben_zo-p-dioxin (OCDD) 0.001 .
Furans
Mono-, Di-, and Trichlorodibenzo-p-furans 0
2,3,7,8-Tetrachlorodibenzo-p-furan (TCDF) 0.1
Other TCDFs ( 0
1,2,3,7,8-Pentachlorodibenzo-p-furan (PeCDF) 005
2,3,4,7,8-Pentachlorodibenzo-p-furan (PeCDF) 0.5
Other PeCDFs 0
2,3,7,8-Hexachlorodibenzo-p-furans l(HxCDFs) 0.1
Other HxCDFs _ 0
2,3,7,8-Heptachlorodibenzo-p-furans (HpCDFs) - 0.01
Other HpCDFs | 0
Octachlorodibenzo-p-furan (OCDF) 0.001
8U.S. EPA, 1989j
R 000019
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FEMP-O5RI-4 DRAFT
June 23, 1994

P .
e TABLE A.45 .
TOXICITY EQUIVALENCY FACTORS (TEFs) AND
CORRESPONDING ORAL AND INHALATION SLOPE FACTORS
FOR THE GROUP B2 PAHs
Inhalation Slope
‘ Oral Slope Factor Factor
PAH Relative Potency (mg/kg-day)’! (mg/kg-day)’!
Benzo(a)pyrene 1.0 7.3 A 6.1
Benzo(a)anthracene 0.145 1.1 0.89
Benzo(b)fluoranthene 0.1228 0.90 0.75
Benzo(k)fluoranthene . 0.0523 0.38 0.32
Chrysene 0.0044 0.032 0.027
Dibenzo(a,h)anthracene : 1.11 8.1 " 6.8
Indeno(1,2,3-cd)pyrene 0.278 A 2.0 : 1.7
000020
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FEMP-O5RI-4 DRAFT

June-23, 199
= 5807
TABLE A.4-6 - _‘
DERMAL REFERENCE DOSES AND CANCER SLOPE FACTORS
FOR CHEMICAL CONSTITUENTS OF POTENTIAL CONCERN
IN FEMP OPERABLE UNIT 5
Dermal Reference Dermal Slope
: Gastrointestinal Dose: Factor
-Chemical - - - - - .. -AbsorptionFraction __ (mg/kg-day) _  (mg/kgday)'
Inorganics o _
Aluminum | | 0.05™ 1.5E-01 NDP
Ammonia 0.3 ND ND
Antimony . 0.15% 6.0E-05 - ND
Arsenic . 0.95h 2.85 x 10% v 1.84
Barium 0.91&h ' 6.4E-02 - ND
Beryllium 0.01h  5.0E-05 43E+02
Boron - 0.05° 4.5E-03 ND
Cadmium (water) : _ 0.05% - 2.5E-05 ND
Chromium - 0.452 2.5E-05 ND
Cobalt 0.45% 2.7E-02 " ND
Copper 4 0.68 ‘ ND ND
. Cyanide - 07¢ ND* " ND
Fluoride | 1.08 6.0E-02 ND
Magnesium 0.05" : 4 9E-01 ND
Manganese ' - 0.032 42x 103 | ND
Mercury 0.15h | 4.5E-05  ND
‘Molybdenum 0.38° © 1.9E-03 ND
Nickel | 0.05° - 2.0E-03 ND
Nitrate ND ND ND
Selenium 0.82 4.0E-03 ND
Silver | | 0.05° NDP ~ ND
Thallium 18 7x 105 ND
Thorium ND ~ ND : ND
Uranium 0.05° 1.5E-04 . ND

Vanadium 0.05° 3.5E-04 ND

000021
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FEMP-O5RI~4 DRAFT

ane 23, 1994
TABLE A.4-6 (Continued)
Dermal Reference Dermal Slope .
‘ Gastrointestinal Dose Factor
; Chemical Absorption Fraction (mg/kg-day) (mg/kg-day)‘l
‘ Organics
1,1-Dichloroethane : 0.9! ND ND
1,1-Dichloroethene 0.9h 8.1E-03 6.7E-01
1,1,1-Trichloroethane 0.9! , ND ND
1,1,2-Trichloroethane 0.9! 3.6E-03 6.3E-02
1,1,2,2-Tetrachloroethane 0.9! ND 2.2E-01
1,2-Dichloroethane 0.9h ND : 10 x 103
cis-1,2-Dichloroethene 0.9 9.0E-03 ND
trans-1,2-Dichloroethene 0.9! 1.8E-02 ND
total-1,2-Dichloroethene 0.9 8.1E-03 ND
2-Chlorophenol 0.9! 4.5E-03 ND
2,3,7,8-TCDD 0.5 ND 3x10°
2,4-Dinitrophenol 0.9! 1.8E-03 ND
2.4-Dinitrotoluene 0.9' | 1.8E-03 7.6E-01 | . ~
2,6-Dinitrotoluene 0.9! 9.0E-04 7.6E-01
4-Methyl-2-pentanone 0.9f 4.5E-02 _ ND
4-Nitrophenol o 09f 5.4x 102 ND
Acetone ©0.83h 8.3E-02 ND
Aldrin 0.98 2.7E-05 "~ 1.9E+01
Alpha-BHC 0.97 ND 6.5E+00
Aroclor-1248 | 0.75* ND 1.0E+01
Aroclor-1254 0.752 ND 1.0E+01
Aroclor-1260 0.75° ND ~ 1.0E+01
Benzene ' 0.9 ND 3.0E-02
Benzo(a)anthracene _ ND ND ND
Benzo(a)pyrene ND ND ND
Benzo(b)fluoranthene ND ND | ND
Beta-BHC ' 0.9" ND 2.0E-00
Bis(2-ethylhexyl)phthalate 0.9f 1.8E-02 1.6E02
'Bromodichloromethane 0.9 1.8E-02 6.9E-02
Bromoform . | | 09 1.8E-02 8.8E-03 » .

"'.(,,L
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- FEMP-O5RI-4 DRAFT
June 23, 1994

TABLE A.4-6 (Continued) = 5 8 O ?
. Dermal Reference Dermal Slo_pe
. Gastrointestinal Dose Factor
Chemical Absorption Fraction (mg/kg-day) (mg/kg-day)'1
Carbazole 09" - ND © 2.2E02
 Carbon tetrachloride - 0.9¢ 6.3E-04 1.4E-01
Carbon disulfide - - . _ _ . 09 _ _ _ _90E02 ND . i
Chlorobenzene o 0.311 6.2E-03 ND
Chloroform o J 1.0E-02 6.1E-03
" Chloromethane 0.9! ND 1.4E-02 -
Chrysene | 0.43% ND ND
DDD 0.9 ND ~ 2.7E01
DDE ‘ 0.98 ND 3.8E-01
DDT 0.98 4.5E-04 3.8E-01
Diazinon 0.9 8.1E-04 C ND
Dibenzo(a,h)anthracene . ND ND ND
Dieldrin , 0.98 ' 4.5E-05 1.8E+01
Endosulfan 11 ' 0.98 4.5E-05 ND
. Endosulfan I 0.98 5.4E3 ND
Ethylbenzene 0.92! © 9.2E02 - ND
Fluoranthene - 0.432 1.7E-02 ND
Gamma-BHC . 0.99" ~ 3.0E-04 ' ND
Heptachlor 04 2.0E-04 - 1.1IE+01
Heptachlor epoxide 0.98 -1.4E-05 1.0E+01
Hexachloroethane _ 0.9! 9.0E-04 1.6E-02
Indeno(1,2,3-cd)pyrene ' ND ‘ “ND ND
Malathion 0.9! 1.8E-02 ND
Methoxychlor 0.9h 4.5E-03 ND
Methylene chloride 18 .. 6.0E-02 : 7.5E-03
N-nitroso-di-n-propylamine , 0.9f | . ND 7.8E+00
Pentachlorophenol 1 3.0E-02 1.2E-01
Phenol 0.9f S4E01 ND
Styrene 0.9! 1.8E-01 3.3E-02
Tetrachloroethene 0.9f 9.0E-03 5.8E-02
Toluene ' 18 2.0E-01 , ND
PGH\OUS-RI:D-01-94. TuJuy 8. 19«1;:3;;.;. T A.4-3
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FEMP-O5RI-4 DRAFT

June 23, 1994
TABLE A.4-6 (Continued)
Dermal Reference Dermal Slope
Gastrointestinal Dose - Factor

Chemical Absorption Fraction (mg/kg-day) (mg/kg-day)’!
Total xylenes 0.9" 1.8E+00 ND
Toxaphene 0.9' ND 1.2E+00
Trichloroethene 0.98 5.9E-03 1.1E-02
Vinyl chloride 1 ND 1.9E+00
General Chemistry
Chloride 0.05™ ND - ND
Nitrite | 0.05™ 5.0E-03 | ND
Sulfate | 0.05™ ND ' ND

8See the Toxicity Profile for this chemical in Attachment V.
®ND - not derived.
°EPA, 1989a, "Risk Assessment Guidance for Superfund. Volume I, Human Health Evaluation
Manual (Part A)," EPA/540/1-89/002, pp. A-2 to A-3.
dATSDR (Agency for Toxic Substances and Disease Registry), 1988a, "Toxicological Profile for
Cyanide," Draft for Public Comment. U.S. Public Health Service, Atlanta, Georgia.
®The carcinogenicity of uranium is due to its radioactivity rather than chemical toxicity; its cancer
?otency due to penetrating external radiation is presented in Table A.4-3.
Section A.4.1.4.
gJones, T. D. and B. A. Owen, 1989, "Health Risks from Mixtures of Radionuclides and Chemicals
in Drinking Water," Oak Ridge National Laboratory, Oak Ridge, Tennessee, ORNL-6533.
hATSDR (Agency for Toxic Substances and Disease Registry), October 1992, "Toxicological
Profile," Draft for Public Comment. U.S. Public Health Service, Atlanta, Georgia.
IATSDR (Agency for Toxic Substances and Disease Registry), October 1989, "Toxicological Profile,"
Draft for Public Comment. U.S. Public Health Service, Atlanta Georgia.
JATSDR (Agency for Toxic Substances and Disease Registry), October 1991, "Toxicological Profile,"”
Draft for Public Comment. U.S. Public Health Service, Atlanta, Georgia.
kKATSDR (Agency for Toxic Substances and Disease Registry), October 1990, "Toxicological Profile
for 2,3,7,8-Tetrachlorodibenzo-p-dioxin," Draft for Public Comment. U.S. Public Health Service,
Atlanta, Georgia. : '
'Default value for organic compounds acquired from U.S. Dept. of Energy, 1994, "Revised Risk
Assessment Work Plan Addendum, Draft,” Remedial Investigation and Feasibility Study, Fernald
Environmental Management Project, U.S. Dept of Energy, Fernald Field Office, Fernald, Ohio.
MDefault value for inorganics acquired from U.S. Dept. of Energy, 1994, "Revised Risk Assessment
Work Plan Addendum, Draft," Remedial Investigation and Feasibility Study, Fernald Environmental
Management Project, U.S. Dept of Energy, Fernald Field Office, Fernald Ohio. ‘

000024
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TABLE A.6-1

UNCERTAINTIES ASSOCIATED WITH ESTIMATED RISKS FROM OPERABLE UNIT 5

® Determination of exposure factors

Low to moderate

Increases conservatism

Source of Uncertainty Magnitude? Expected Direction® Remark
Selection_of CPCs: Principal constituents were lidentified. However,
® Adequacy of database Moderate Increases or decreases exposure concentrations willl change in the DRAFT
conservatism submittal to EPA.
Exposure Assessment: ‘
.® Calculated exposure point concentrations Moderate Increases conservatism Environmental media concentrations based on 95%
- positive bias in sampling UCL or maximum. Sampling was biased for
radiological CPCs
- conservative modeling assumptions High Increases conservatism Modeled concentrations wére conservative.
® Determination of land uses
- current scenario Low Increases conservatism Scenario based on current environmental setting.
- future scenario High Increases conservatism Worst case scenario assumed.
® Assumptions for source terms ' ‘
- current source term Low Increases or decreases Current source term assumes buildings have been
conservatism removed. :
- future source term Moderate Increases conservatism Future source term assumes stormwater basin and
effluent line are nonfunctional.
®  Selection of receptors :
- current scenario Low Increases conservatism Scenario based on current environmental setting.
- future scenario High Increases conservatism Worst case scenario assumed.

Receptor and exposure pat:hway specific.
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TABLE A.6-1 (Continued)

Source of Uncertainty Magnitude® Expected Direction®

Remark

Toxicity Assessment:
® Dose-response assessment

- chemical CPCs High Increases conservatism
- radiological CPCs
internal Low Increases conservatism
external Moderate to high Increases conservatism
® Other OUS CPCs
- dose-response for PAHs Low Increases conservatism
- dose-response for PCBs Low Increases conservatism
- dose-response for dioxins/furans Low Increases conservatism
- dose-response for Rn-222 (indoors) Low to moderate Increases conservatism

Dose-response based on animal data.

Dose-response based on human data.
Conservative assumptions made for external exposure.

PAHSs pose relatively low risk.

PCBs pose relatively low risk.

Furans/dioxins relatively low risk.

Assumptions for indoor Rn-222 differ from those
made for the CSF.

Risk Characterization:

®  Additivity ' Low to moderate Increases conservatism Health effects dominated from few CPCs and
exposure pathways.
® Failure to consider antagonism Unknown Increases conservatism Data unknown.
® Failure to consider synergism Unknown Decreases conservatism Data unknown.
® Failure to consider segregation of Hazard Low Increases conservatism Hls dominated by few CPCs and exposure pathways.
Indices
Overall High Increases conservatism High uncertainty from combining low, moderate, ad

"Magnitude is assessed qualitatively based on professional judgment and includes the following:
Low-impact risk by a factor of 10 or less.

Moderate-impact risk by a factor of 10 to 100.

High-impact risk by a factor of 100 or more.

highly uncertain parameters.

®Direction is assessed qualitatively where an increased conservatism increases final health effects and a decreased conservatism decreases final health

effects calculated in risk assessment.
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TABLE AIN-2. . . s 5 8 ! 7
RISK-BASED SCREENING LEVELS FOR

RADIONUCLIDES AND CHEMICALS IN GROUNDWATER/SURFACE WATER .
RESIDENTIAL SCENARIO | . .

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT, FERNALD, OHIO

OPERABLE UNIT #5

FILE: WATERSL.WK3
REVISED: 05-23-84

This spreadsheet calculates risk—based groundwater concentrations under an adult residential drinking water exposure scenarlo. The risk— based
concentrations will be used as screening levels for the selection of CPCs in groundwater and surface water. Spreadsheet calculaﬂons and input

values for exposure parameters are those presented in RAGS, Part 1B (U.S. EPA, 1891). levels “10! carcinog and
noncarcinogenic constituents of 1.0E--07 and 0.1, respectively. ) e

1.) _Calcutation of risk—based concentration for radionuclides in groundwater:
" Cw =TR/{(EF x ED)}[(SFo x-IR)-+-(SFix K x IRAg)]} - .

2) Calculation of risk—~based concentration for carcinogenic chemicals in groundwater:
2a) Organics:
Cw = (TR x BWa x ATc x CF)/{(EF x ED)[(SFo x IR) + (SFix K x IRAa)]}
2b) Inorganics:
Cw = (TR x BWa x ATc)/{(EF x ED)[(SFo x IR) + (SFix K x IRAa)]}

3] Calculation of risk—based concentration for noncarcinogenic chemicals in groundwater:
3a) Organics:
Cw = (THQ x BWa x ATn x CF)/{(EF x ED) [{(1/RfDo) x IR) + ((1/RfD]) x K x IRAa}]}
3b) Inorganics:
Cw = (THQ x BWa x ATn)/{(EF x ED}[({1/RfDo) x IR) + {(1/RfDi} x K x IRAa)]}

Parameter Description (Units) Constants
Cw Risk—based concentration of constituent in groundwater (pCi/L, ug/L, mg/L) NA
TR Target risk level (unitiess) - . 1.0E~07

THQ Target hazard quotient (unitiess) 1.0E-01
SFo Oral cancer slope factor (Risk/pCl; kg—day/mg) csv
SFi Inhalation cancer slope factor (Risk/pCi; kg—day/mg) csv

RfDo Oral reference dose (mg/kg/day) ’ csv
RfDI . inhalation reference dose (mg/kg/day} csv

BWa Body weight, adutt (kg) 70
ATc Averaging time (carcinogen) = 70 years x 365 days/year 25550
ATn Averaging time (noncarcinogen) = ED (years) x 365 days/year 10850

iR Daily water ingestion rate (L/day) 2
IRAa Daily inhalation rate (m3/day) 15
K : Volatilization factor (L/m3) = 0.0005 x 1,000 L/m3 . . csv
EF Exposure frequency (days/year) ' 350
g0 . Exposure duration (years} / 30
CF Conversion factor, organics (ug/mg) . ’ 1000

(Conversion factor not necessary for radionuclides and inorganics.)

Constituent—Specific Variables Cw Screening
. K (pCi) Level
SFo SFi RDo RIDI 11 SF—Based RfD—Based MCL [2)(3)
Radionuclide/Chemical {Risk/pC) (Risk/pCi (ma/kg/day)| (m day)} (L/m3)| (TR=1.0E—-07) (THQ=0.1) {pCiA) {pCiL)
Radionuciides, pCi/L
Actinium =227 28E-10 8.0E-08 NA NA [7] 0.017 NA NA 0.017
Actinium =227 +7D {4] 3.5E-10 8.8E-08 NA NA o 0.014 NA NA 0.014
Cesium-137 . 2.8E-11 1.8E~11 NA NA ‘0 0.17 NA NA 0.17
Cesium-137+10D 2.8E-11 18E-11 NA NA [+] 0.17 NA NA 0.17
Lead-210 51E-10 1.3E-09 NA NA [+] 0.0093 Nﬁ NA 0.0093
Lead-210+20 6.8E-10 4.0E-09 NA NA [+] 0.0072 NA NA 0.0072
Neptunium-237 2.2E-10 29E-08 NA NA 0 0.022 NA NA' 0.022
Neptunium-237+10 . 2.2E-10 28E-08 NA NA 0 0.022 NA NA 0.022
Plutonium - 238 . 2.2E-10 3.9E-08 NA NA o 0.022 NA NA 0.022
Plutonium - 239 23E-10 3.8E-08 NA NA 0 0.021 NA NA 0.021
Plutonium - 240 2.3E-10 3.8E-08 NA NA 0 0.021 NA NA 0.021
Polonium-210 1.5E-10 2.6E-09 NA NA [+] 0.032 - NA NA 0.032
Potassium-40 . 11E-11 7.8E-12 NA NA o] 0.43 NA NA 0.43
Protactnium - 231 9.2E-11 3.6E-08 NA NA 0 0.052 NA NA 0.052
Radium - 224 3.8E-11 12E-09 NA NA [¢] 0.13 NA NA 0.13
Radium - 226 1.2E~10 3.0E-08 NA NA [+] 0.040 - NA 20 0.040
Radium - 226 + 30 (5) 1.2E-10 7.7E-12 NA NA 0.5 0.032 NA NA 0.032
Radium - 226 + 8D [5){6]) - 7.8E-10 77E-12 NA NA 05 0.0059 NA NA 0.0059
Radium - 228 . 1.0E-10 . B8BE-10 NA NA O 0.048 NA 20 0.048
Radium -228+ 10 . 1.0E~10 6.9E-10 NA NA 0 0.048 NA NA 0.048
Radon - 222 1.4E~12 7.3E-13 NA NA 0.5 1.2 NA 300 1.2
Radon -~ 222 « 4D ’ 1.76-12 7.7E-12 NA NA 05 0.18 NA NA 0.18
Ruthenium - 106 : 8.5E-12 4.4E-10 NA NA [s] 0.50 NA NA 0.50
Strontium - 80 JI3E-11 56E-=11 NA NA 0 0.14 NA NA 0.14
Strontum -90+ 1D 3.8E-11 8.2E-11 NA NA 4] 0.13 " ONA NA 0.13
Technettum - 99 1.3E-12 8.3E-12 NA NA o] 3.7 NA NA 3.7
Thotum - 228 : 1IE=11 7.7E-08 NA NA 0 0.43 NA NA 0.43|
Thorum -228+ 70 5.5E-11 7.86-08 NA NA 0 0.087 NA NA 0.087
Thonum-230 1.3E-11 29E-08 NA NA o} 0.37 NA NA 0.37
‘ Thorum - 232 C12E-11 28E-08 NA NA [+} 0.40 | NA - NA 0.40
; Thorium ~ 232 « 100 (8} 1.7E-10 11E-07 NA NA 0 0.028 NA NA 0.028
\ Thonum -234 40E-12 3.2E-11 NA NA o} 1.2 NA NA 1.2
i Uranium -233 1.6E-11 2.7E-08 NA NA 0 0.30 NA NA 0.30
Uranium -234 1.6E~11 26E-08 NA NA o] 0.30 NA NA 0.30
Uranium -238 1.8E-11 2.5E-08 NA NA o 0.30 NA NA 0.30
Uranum-238¢10 . 1.8E-11 2.5E-08 NA NA o 0.30 NA NA 0.30
Uranium - 238 1.5E-11 25E-~08 NA NA [+] 0.32 NA NA 0.32
Uranium -238 16E-11 v 2.4E-08 ‘f Voo NA NA [+} 0.30 NA NA 0.30
Uranium -238 ¢ 2D 28E-11 5.2E-08 _NA NA 0 0.17 NA NA 0.17
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Constituent—Specific Variables , Cw Screening
K u Level
' SFo SFi RfDo RfOI (1) SF-Based RfD-Based MCL (2
Radionuclide/Chemical {m day)~!| (m day)~!] {m da da 'm3)| (TR=1.0E-07) {THQ=0.1) {uafl) {ug/l)
Volatile Organic Compounds, ug/L
1,1,1,2~Tetrachloroethane 2.6E-02 2.6E~-02 3.0E~02 NA 05 0.069 110 NA 0.069
1,1,1-Trichioroethane NA NA NO 2.9E-~-01 05 NA| 151 200 151
1,1,2,2-Tetrachioroethane 20E-01 2.0E-01 NA NA 05 0.0090 NA NA 0.0090
1,1,2-Trichioroethane 5.7E-02 5.6E-02 4.0E~-03 NA 05 0.032 15 5 0.032
1,1-Dichioroethane NA NA NA 1.0E-01 05 NA| 07 NA 87
1,1-Dichtoroethene 8.0E-01 1.8E-01 8.0E-03 NA 0.5 0.0087 33 7 0.0067
1,2,3-Trichloropropane NA NA 68.0E~03 NA 05 NA 2 NA 22
1,2-Dibromo-3-chloropropane 1.4E+00 6.8E-07 NA 5.7E~05 0.5 0.00681. 0.055 0.2 0.0061
1,2-Dibromoethane 8.5E+01 7.7E-01 NA 5.7E--05 05 0.00010 NA NA 0.00010
1,2-Dichloroethane 9.1E-02 8.1E-02 NA NA 0.5 0.020 NA| 5 0.020
cis—1,2-Dichloroethene NA NA 1.0E-02 NA 0.5 NA| a7 70 37
1,4-Dioxane 1.1E~02 NA NA NA o] 0.77 NA NA 0.77
2-Butanone NA NA 6.0E~-01 28E-01 o] NA| 2,190 NA 2,190
2-Chloro-1,3~butadiene NA NA NA 2.0E~-03 0.5 NA 19 NA 19
2-Chloroethyivinyl ether NA NA NA NA 0.5 NA NA| NA NA
2-Hexanone NA NA  40E-02 NA 0 NA| 148 NA 148
2-Picoline NA NA NA NA o] NA NA NA NA
3-Chloropropene NA NA NA NA [} NA NA| NA NA
4~Methyl-2-pentanone NA NA  5.0E~-02 2.3E~02 0 NA 183 NA 183
Acetone NA NA 1.0E~-01 NA [+] NA 385 NA 385
Acetonitrile NA NA 6.0E~03 14E-02 ] NA 2 NA 2
Acrolein NA NA NA 57E-~-08 [+] NA 73 NA .73
Acrylonirile 5.4E-01 2.4E-01 NA 5.7E~-04 o 0.018 NA NA 0.018
Benzene 29E-02 2.9E-02 NA NA 05 0.082 NA 5 0.082
Bromochloromethane NA NA NA NA [} NA| NA! NA NA
Bromodichloromethane 6.2E-02 NA  20E~02 NA 05 0.14 73 100 0.14
Bromotorm 7.9E-03 3.8E-03 2.0E-02 NA 05 0.38 73 100 0.38
Bromomethane NA NA  1.4E-03 1.4E~03 05 NA 1.08 NA 1.08
Carbon tetrachloride 1.3E-01 5.2E-02 7.0E~04 NA 05 0.026 28 5 0.026
Carbon disulfide NA NA 1.0E-01 2.9E-~-03 0.5 NA 28 NA 28
Chlorobenzene NA NA 20E-02 5.7E~-03 05 NA 52 100 5.2
Chloroethane NA NA NA 2.9E+00 0.5 NA 2,784 NA 2,784
Chlorotorm 8.1E-03 8.0E-02 1.0E-02 © NA 05 0.028 37 100 0.028
Chloromethane 1.3E-02 8.3E-03 NA NA 0.5 0.23 NA| NA 0.23
Cumene NA NA 4.0E-02 2.68E-~03 0 NA 148 NA 148
Dibromochloromethane 8.4E-02 NA 2.0E-02 © NA 05 0.10 n NA 0.10
Dibromomethane NA NA NA - NA 0.5 NA NA] NA NA
1,2-Dichloropropane NA 8.8E-02 NA 1.1E~03 05 0.033 1.07 NA 0.033
Dichlorodifluoromethane NA NA  20E-01 5.7€~02 0.5 NA 52 NA 52
Ethyl cyanide NA NA NA Nﬁ 4] NA| NA NA Nﬁ
Ethyt methacrylate NA NA 9.0E-02 NA 0 NA| 328 NA 328
Methyl methacrylate NA NA  8.0E-02 NA 0 NA}. 202 NA 202
Ethylbenzene NA NA  1.0E-0t 2.9E-01 05 NA 158 700 158
lodomethane NA NA NA NA 05 NA NA NA NA
Isobutyl alcohol NA NA  3.0E-01 NA 05 NA| 1,085 NA 1,085
Methacrytonitrile NA NA NA 2.0E~-04 ] NA| NA| NA NA
Methylene chioride 7.5E-03 1.6E-03 6.0E-02 8.6E~-01 05 0.83 174 5 0.83
Pentachloroethane NA NA NA NA [+] NA| NA NA NA
Pyridine NA NA 1.0E-03 NA o] NA 3.7 - NA 37
Styrene 3.0E-02 NA 2.0E-01 2.9E-01 0.5 0.28 202 100 0.28
Tetrachioroethene 5.2E-02 20E-03 1.0E-02 NA 0.5 0.14 a7 5 0.14
Toluene NA NA 2.0E-01 11E~01 0.5 NA| © 93.37 1000 83
Total Xylenes NA NA 2.0E+00 NA 05 NA| 7,300 10000 7,300
Trichloroethene 1.1E-02 6.0E-03 6.0E-03 NA 05 0.25 2 5 0.25
Trichlorofluoromethane NA NA 3.0E-01 20E-01 0.5 NA| 185 NA 165
Viny! acetate NA NA 1.0E+00 5.7E~02 [+] NA 3,650 NA 3,650
Vinyl chioride 1.8E+00 3.0E-01 . NA NA 0.5 0.0028 NA 2 0.0028
cis =13~ Dichioropropene 1.8E-01 1.3E-01 NA NA 05 0.013 NA NA 0.011
trans — 1.2 - Dichloroethene NA NA  20E-02 NA 0.5 NA 7n 100 73
trans ~ 1 3- Dichloropropene 1.8E-01 1.3E-01 NA NA 05 0.013 NA NA 0.013
trans - 1,4-Owchloro -2 - butene NA 9.3E+00 NA NA 05 0.00024 NA NA 0.00024
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Constituent-Specific Varlables Cw Screening
K (UTA) Level
SFo SFi RfDo RfDI 1) SF-~Based RD~Based MCL 2)
Radionuclide/Chemical {ma/keyday) 7! (m day) | (m day)| (m da m3)| (TR=1.0E-07) {THQ=0.1) {ug) {ugl)
Semivolatile Organic Compounds, ug/L
1,2,4,5-Tetrachlorobenzene NA NA  3.0E-04 NA [X] NA| 1.1 NA 11
1,2,4-Trichlorobenzene : NA NA 10E-02| 28E-03| 05 NA 23 70 23
1,2-Dichlorobenzene NA NA  8.0E-02 5.7E-02 05 NA 47 600 47
1,3,5-Trinitrobenzene NA NA  5.0E-05 NA 0 NA 0.18 NA 0.18
1,3--Dichlorobenzene NA NA NA NA 0.5 NA| NA 600 NA
1,3-Dinltrobenzene NA NA  1.0E-04 NA [] NA 037 NA 0.37
1,4-Dichlorobenzene 2.4E-02 NA NA  23E-01 0.5 0.35 . 224 75 0.35
1,4—Naphthaquinone NA NA NA NA 0 NA NA NA NA
1-Hexadecyne NA NA NA NA 0 ‘NA NA NA NA
1~Naphthylamine- - .- . _NA NA NA NA o] NA NA| NA NA
2,3,4,6-Tetrachlorophenol NA NA~ "3.0E=02| - “NAL - 0] —NA} —~110 _NA_ 110! )
2,4, 5-Trichlorophenol NA NA  1.0E-01 NA 0 NA 385 NA 3685
2,4,6-Trichlorophenol 1.1E-02 11E~02 NA NA 0 0.77 NA NA 0.77
2,4-Dichioraphenol NA NA  3.0E-03 NA 0 NA] 1 NA 11
2,4~ Dimethylphenol NA NA  2.0E-02 NA 0 NA 73 NA 73
2,4-Dinitrophenol NA NA 20E-03 NA [¢] NA] 73 NA 73
2,4-Dinltrotoluene 6.8E-01 NA  20E-03 NA [] 0.0123 73 . NA 0.013
2,8—Dichlorophenol NA NA NA NA 05 NA NA| NA NA
2,8—Dinitrotoluene 68.8E-01 NA  1.0E-03 NA o] 0.013 37 NA 0.013
2-Acetylaminofiuorene NA NA NA NA 0 NA NA| NA NA
2-Chloronaphthalene NA NA  8.0E-02 NA 0 NA 292 NA 282
2-Chlorophenol NA NA 50E-03 NA 0 NA; 18 NA 18
2—Methylnaphthalene 7] NA NA NA NA 0 NA NA NA 148
2—-Methyiphenol NA NA  5.0E-02 NA 0 NA] 183 NA 183
2-Naphthylamine NA NA NA NA [+] NA| NA NA NA
2-Nitroaniline NA NA NA - B8.0E-05 [¢] NA| NA NA NA
2-Nitrophenol NA NA NA NA [} NA| NA NA NA
3,3'-Dichlorobenzdine 4.5E-01 NA NA NA 0 0.019 NA| NA 0.019
3,3'-Dimethylbenzidine 9.2E+00 NA NA NA 0 0.00093 NA NA 0.00083
|3—Methyicholanthrene NA NA NA NA 0 NA NA| NA NA
3-Methyiphenol NA NA  5.0E-02 NA 0 NA| 183 NA 183
3-Nitrophenol NA NA NA NA [¢] NA NA| NA NA
4,6-Dinitro-2- methylphenol NA NA NA NA 0.5 NA NA| NA NA
4-Aminobiphenyl. NA NA NA NA 0 NA| NA| NA NA
4-Bromophenyl phenyl ether NA NA  5.8E-02 NA 0 NA 212 NA 212
4-Chloro-3-methylphenol 8] NA NA NA NA [} NA NA NA NA
4-Chloroanline NA NA 4.0E-03 NA [+} NA 15 NA 15
4-Chlorophenyl phenyl ether NA NA - NA NA 0 NA| NA NA NA
4—Methyiphenol NA NA . '5.0E-03 NA o] NA 18 NA 18
4-Nitroanitine NA NA  3.0E-03 NA [¢] NA 11 NA 11
4—Nitropheno! NA NA  8.2E-02 NA [+} NA 226 NA 228
4-Nitroquinoline-1 - oxide NA NA - NA NA 0 NA| NA NA NA
5—Nitro— o-toluidine NA NA NA NA [¢] NA| NA NA NA
7.12-Dimethylbenz(a)anthracene NA NA NA NA [+} NA| NA| NA NA
Acenaphthene NA NA  6.0E-02 NA [¢] NA 218 NA| 219
Acenaphthylene NA NA NA NA . 05 NA| NA NA NA
Acetophenone NA NA 1.0E-0% 1.0E +01 05 NA 0.0055 NA 0.0055
Aniline » 5.7E-03 NA NA  2.8E-04 [o] 15 NA| . NA 15
Anthracene NA NA  3.0E-01 NA 0 NA 1,085 NA 1,095
Aramite 2.5E-02 2.5E-01 5.0 ~-02 NA o] 0.34 183 NA 0.34
Benzo(a)anthracene 1.1E+00 8.9E-01 NA NA 0 0.0077 NA 0.1 0.0077
Benzo(a)pyrene 7.3E+00 8.1E+00 NA NA [} 0.0012 NA 02 0.0012
Benzo(b)fiuoranthene 8.0E-01 7.5E-01 NA NA 0 0.0095 NA| 0.2 0.0095
Benzo(g.h ijperylene NA NA NA "NA o] NA - NA NA NA
Benzo(k)fiuoranthene 3.8E-01 3.2E-01 NA NA o] 0.022 NA 0.2 0.022
Benzoic Acid NA NA  4.0E+00 NA 0 NA 14,600 NA 14,600
Benzy! aicohol NA NA 3.0E-01 NA 0 NA 1,095 NA 1,095
Butyl benzyt phthalate NA NA 2.0E-01 NA 0 NA) 730 100 730
Carbazole 2.0E-02 NA NA NA [¢] 0.43 NA NA 0.43
Chiorobenaziate NA NA 2.0E-02 NA 0 NA| 73 NA 73
Chrysene 3.2E-02 27€-02 NA NA 0 0.27 NA 0.2 020
Di-n - butyiphthalate NA NA  1.0E-01 NA [¢] NA 365 NA 365
Di - n - octytpithalate NA  NA  20E-02 NA [¢] NA 73 NA 73
Diallate 8.1E-02 NA NA NA 05 0.14 NA NA 0.14
Dibenzo(a h)anthracene " 8.1E+00 6.8E +00 NA NA 4] 0.0011 NA 03 0.0011
Dibenzoturan NA NA  4.0E-03 NA [+] NA 15 NA 15
Diethyt phthaiate NA NA  B.0E-01 NA o NA 2,920 NA 2,920
Dimethoate NA NA  20E-04 NA [+] NA 0.73 NA 073
Dimethy! phthatate - NA NA  1.0E+01% NA [+] NA| 38,500 NA 38,500
Diphenylamine NA NA 25E-02 NA [+] NA| 91 NA o1
Ethyl methanesulfonate NA NA NA NA 0 NA NA NA NA
Famphur | NA NA NA NA 0 NA NA| NA NA
Fluoranthene NA NA 40E-02 NA [+] NA 148 NA 148
Fiuorene NA NA 4.0E-02 NA o] NA 148 NA 148
Hexachiorobenzene 1.6E+00 1.6E+00 8.0E-04 NA 0.5 0.0011 29 1 0.0011
Hexachiorotutadiene 7.8E-02 7.7E-02 NA NA 05 0.023 NA NA 0.023
Hexachiorocycipentagiene NA NA ' 7.0E-03 20E-05 05 NA| 0.018 50 0.019
Hexachioroethane 1.4E ~02 1.4E-02 1.0E-03 NA 05 0.13 37 NA 0.13
Hexachiorophene NA NA 3.0E-04 NA [+] NA| 11 NA 1.1
Hexachloropropene NA NA NA NA o] NA| NA NA NA
Indeno(1.2.3-cdpyrene 2.0E +00 1.7E+00 NA NA [+] 0.0043 NA| 0.4 0.0043
tsodnn NA NA NA NA [¢] NA NA . NA NA
Isophorone 9.5€-04 NA  2.0E-01 NA [¢] 8.0 730 NA 0.0
Isosatrole NA NA NA NA o NA| NA .NA NA
Kepone NA NA NA NA ] NA| NA NA NA
Methapyrilene NA NA NA NA o NA NA NA NA
Methyl methanesultonste NA NA NA NA 0 NA| NA NA NA
N-Nitroso-d - n - propylamine 7.0€ +00 NA NA NA 0 0.0012 NA NA 0.0012
IN-Ntroso - d - n = butytamine S 4E + 00 5.6E +00 NA NA [+] 0.0018 NA NA 0.0016
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Constituent—Specific Variables . Cw Screening
K u Leve!
SFo SFi RfDo RfDI [V} SF-Based RfD~Based MCL 2)
Radionuclide/Chemical {m day) ~!| (m day) | (m day}| (m da m3)| (TR=1.0E—0 {THQ=0.1) Jug) {ug/L)
Semivolatile Organic Compounds, ug/l. {Con't)
[N—Nitrosodiethylamine 1.5E+02 1.5E+02 NA NA [¢] 0.000057 NA| NA 0.000057
N-Nitrosodmethylamine 5.1E+01 4.0E+01 NA NA [} 0.00017 NA NA 0.00017
"|N—Nitrosodiphenylamine 4.9E-03 NA NA NA 0 1.7 NA| NA 1.7
N-Nitrosomethylethylamine 2.2E+01 NA NA NA 0 0.00039 NA| NA 0.00039
N-Nitrosomorpholine NA NA NA NA 0 NA NA NA NA
N - Nitrosopiperidine NA NA NA NA 0 NA NA NA NA
N—Nitrosopyrrolidine 2.1E+00 2.1E+00 NA NA [¢] 0.00406 NA NA 0.00408
Naphthalene . NA NA  4.0E-02 NA 0 NA| 148 NA 148
Nitrobenzene . NA * NA S50E-04 57E-04 05 NA 043 NA 0.43
0,0,0-Triethylphosphorothioate NA NA NA NA ] NA| NA| NA NA
Pentachlorobenzene NA NA B8.0E-04 NA 05 NA| 29 NA 29
Pentachloronitrobenzene 2.6E-01 NA 3.0E-03 NA 0.5 0.033 1" NA 0.033
Pentachlorophenol -1.2E-01 NA 3.0E-02 ) NA ] 0.071 110 1 0.071
Phenacetin NA NA NA NA 0 NA NA NA NA
Phenanthrene NA NA NA NA 0 ‘NA| NA| NA NA
Pheno! NA NA  6.0E-01 NA [+] NA] 2,180 NA 2,180
Phorate NA NA  2.0E-04 NA [} NA 0.73 NA 0.73
Pronamide NA NA 75E-02 NA ] NA 274 NA 274
Pyrene NA NA  3.0E-02 NA [] NA| 110 NA 110
Safrole NA NA NA NA 0 NA NA| NA NA
Thionazin NA NA NA NA ] NA NA NA NA
Tributyl phosphate . NA NA 5.0E-03 NA [] NA 18 NA 18
a,a-Dimethylphenethylamine NA NA NA NA [} NA| NA NA NA
Bis{2-Chloroethoxy) methane NA NA NA NA [] NA NA NA NA
Bis(2—-Chloroethyl)ether NA 1.1E+00 NA NA 05 0.00208 NA NA 0.002068
Bis(2- Chloroisopropyf)ether 7.0E~02 3.5E-02 *NA NA 0.5 0.042 NA NA 0.042
Bis (2~ ethylhexyl) phthalate 1.4E-02 NA  2.0E-02 NA ] 0.61 73 -] 0.81
o-Toluldine NA NA NA NA 0 NA NA NA NA
p—Dimethylaminoazobenzene . NA NA NA NA 0o NA| NA NA NA
p-Phenylenediamine NA NA 18E-01 NA [} NA| €94 NA 884
Azinphosmethy! . N, NA NA N 0 NA NA N N
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TABLE A.lll-2 (CON'T.) &
Constituent— Specific Variables Cw Screening
' K u Level
SFo SFl RfDo RfDI {1] SF-Bused‘LflR_fD- Based MCL [2)
Radionuclide/Chemical _(m day) ! da m day){ (m day)| (L/m3)| (TR=1.0E~-07) | (THQ=0.1) “{ugfl) {ugl) -
Pesticides/PCBs, ug/l . -
4-4'-DDD 2.4E-01 NA NA - NA “o|.._. 0.035 NA| NA 0.035
4-4'-DDE 3.4E-01 NA - NA NA [+] 0.025 NA| . NA 0.026
4-4'-DOT 3.4E-01 NA S5.0E-04 NA - 0 0.025 1.8 NA 0.025
Aldrin 1.7E+01 1.7E+01 3.0E~-05 NA 0 0.00050 0.1 NA 0.00050
Arochlor 1018 7.7E+00 NA NA NA 0 0.0011 NA 05 0.0011
Arochlor 1221 7.7E+00 NA NA NA 0 0.0011 NA 0.5 0.0011
Arochlor 1232 7.7E+00 NA NA NA ] 0.0011 NA] 0.5 0.0011
Arochlor 1242 7.7E+00 NA NA NA [} 0.0011 NA! 05 0.0011
Arochlor 1248 7.7E+00 NA NA NA 0 0.0011 NA 0.5 0.0011
‘Arochlor 1254 - _.TTEXOO| _ NA NA NA [¢] 0.0011 NA 0.5 0.0011
Arochlor 1260 7.7E400 NA "NAT T "NA- -0 -0.0011- - - - NA .05) _ _o0.0011}
Chlordane 1.3E+00 1.3E+00 8.0E-05 NA 0 0.0088 0.22 2 0.0086
Demeton NA NA 4.0E~-05 NA 0 NA 0.15 NA 0.15
Diazinon NA NA  9.0E-04 NA [¢] NA| 3.3 NA kX]
Dieldrin 1.8E+01 1.6E+01 5.0E-05 NA 0 0.00053 0.18 NA 0.00053
Disulfoton NA ' NA  4.0E-05 NA [¢] NA| 0.15 NA 0.15
Endosutfan Il [10} NA NA 6.0E-03 NA 05 NA| 219 NA 21.9
Endosulfan sulfate [11} NA NA NA NA 05 NA NA NA 219
Endosutfan | {10} NA NA 60E-03 NA 05 NA 219 NA 218
Endrin NA NA 3.0E-04 NA [4] NA 11 2 1.1
Endrin aldehyde [12] NA NA NA NA 0 NA NA NA 1.1
Endrin ketone NA - NA NA NA 0 NA NA NA NA
Ethion NA NA 5.0E-04 NA o NA 1.8 NA 1.8
Heptachlor 4.5E +00 46E+00 5.0E-04 NA 05 0.00039 18 04 0.00038
Heptachlor epoxide 9.1E+00 8.1E+00 1.3E-05 NA 05 0.00020 0.047 0.2 0.00020
Malathion - NA NA 20E-02 NA o] NA 73 - NA 73
Methoxychlor NA NA  5.0E-03 NA o NA 18 40 18
Ethyt parathion NA NA NA NA o NA NA] NA NA
Methyi parathion NA NA 25E-04 NA o] NA 0.81 NA 0.81
Toxaphene 1.1E+00 1.1E+00 _NA NA ] 0.0077 NA| 3 0.0077
Alpha-BHC 6.3E +00 6.3E +00 NA NA [+] 0.0014 NA! NA 0.0014
Alpha—Chlordane 1.3E +00 ' 1.3E+00 68.0E-05 NA 0 0.0086 0.22 NA 0.0068
Beta-BHC 1.8E +00 1.9E+00 NA NA 0 0.0047 NA NA 0.0047
Delta-BHC NA NA NA NA 0 NA| NA NA . NA
Gamma-BHC (Lindane) NA NA 3.0E-04 NA o] NA 1.1 NA 1.1
Gamma-Chlordane 1.3E+00 1.3E +00 6.0E-05 NA 0 0.0068 0.22 NA 0.0066
Dioxins/Furans, ug/L [13]
Dioxins . )
2,3,7,8-Tetrachiorodibenzo—p - dioxin 1.5E+05 1.5€+05 NA NA [¢] 0.000000057 NA| 0.00003 5.7E-08
1,2,3,4,6,7,8-heptachlorodibenzo—p-dioxin NA NA NA NA o] 0.000005678 NA] + NA 57E-06
Heptachlorodbenzo-p —-dioxins NA NA NA NA o] 0.000005678 NA NA 5.7E-08
Octachlorodibenzo—p —dioxin NA NA NA NA o] 0.000056778 NA| NA 5.7E-05
Furans
23,7 8-tetrachlorodibenzofuran NA NA NA NA 0 0.000000568- NA| NA 5.7E-07
Tetrachlorodibenzoturans NA NA NA NA (¢} 0.000000568 NA| NA 5.7E-07
1,2,3,7,8-pentachlorodibenzofuran NA NA NA NA 4] 0.000001138 ‘NA| NA 1.1E-08
2.3.47,8-pentachlorodibenzofuran NA NA NA NA 0 0.000000114 NA NA 1.1E-07
Pentachlorodibenzoturans Nﬁ NA NA NA 0 0.000000114 NA NA 11E-07
Hexachiorodbenzoturans NA NA NA NA 0 0.000000568 | NA;}- NA 5.7E-07
Heptachlorodbenzoturans NA NA NA NA [¢] 0.000005678 |- NA NA 5.7E-08
Octachlorodibenzofuran NA NA NA NA 0] 0.000056778 NA NA 5.7E-05
Herbicides, ugn ;
245-7 NA NA  1.0E-02 NA [ NA| a7 NA 37
2.45-TP (Sitvex) NA NA  8.0E-03 NA [+] NA 20 50 29
24-D NA NA  1.0E-02 NA 05 NA 37 70 37
Dinoseb NA NA 1.0E-03 NA 0 NA 3.7 .7 3.7

wt
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Constituent—Specific Variables Cw ' ’ Screening
. K m Leve!
' SFo SFi RfDo RDI U] SF-Based RfD-Based MCL [2)
Radionuclide/Chemical m day)~!| (m day)~!| (m day)| (m da m3}| (TR=1.0E-07) (THQ=0.1) (maft) (maft)
norganics, mg/L :
Aluminum NA NA 2.8E+00 NA [] - NA! 10.58500 NA - NA
Antimony NA NA 40E-04 NA 0 NA 0.0015 0.008 0.0015
Arsenic 1.8E+00 1.5E+01 3.0E-04 NA [+] 0.0000049 0.0011 0.05 0.0000049
Barlum . NA NA 7.0E-02 14E-04 ] NA 0.26 2 0.26
Beryllium . 4.3E+00 8.4E+00 5.0E~03 NA ] 0.0000020 0.018 0.004 0.0000020
8oron NA NA 0.0E-02 5.7E-03 [+] NA| 0.33 NA 033
Cadmium NA 8.3E+00 5.0E-04 . NA ] NA| 0.0018 0.005 0.0018
Calcium NA NA NA NA 0o NA| NA| NA NA
Chromium, hexavalent NA 42E+01 5.0E-03 NA 0 NA 0.018 0.1 0.018
Chromium, trivalent NA NA 1.0E+00 NA [+] NA| 3.7 NA 3.7
Cobatt . NA NA 6.0E-02 3.0E-07 o NA| 0.2 NA 0.22
Copper NA NA 3.7E-02 NA o NA 0.14 NA 0.14
Cyanide NA NA 20E-02 NA ] NA 0.073 0.2 0.073
iron NA NA NA NA [} NA! NA| NA NA
Lead NA NA NA - NA 0 NA NA| NA NA
Magnesium . NA NA 8.7E+00 NA 0 NA| 35 NA 35
Manganese NA NA 5.0E-03 1.4E-05 [} NA| 0.018 NA 0.018
Mercury - NA NA J.0E-04 8.6E-05 0 NA| 0.0011 0.002 0.0011
Molybdenum NA NA 5.0E-03 NA 0 NA 0.018 NA 0.018
Nickel NA 8.4E-01 2.0E-02 NA ] NA 0.073 0.1 0.073
Osmium NA NA NA NA 0 NA NA! NA NA
Selenium NA NA 5,0E-03 NA o] NA| 0.018 0.05 0.018
Sitver . NA NA 5.0E-03 NA [+] NA| 0.018 NA 0.018
Thallium NA NA 7.0E-05 NA 0 NA 0.00026 0.002 0.00026
Tin R NA NA 68.0E-01 NA /] NA| 22 NA 22
Vanadium NA NA 7.0E-03 NA /] NA| 0.026 NA 0.026
Zinc NA : NA 3.0E-01 NA 0 NA| 1.1 NA 1.1
Conventional Parameters, mg/L
Ammonia NA NA NA 28E-02 [+] NA NA NA NA
Fiuoride NA NA 6.0E-02 NA [+] NA| 0.22 4 0.22
Nitrate NA NA 1.6E+00 NA [+] NA! 5.8 10 58
Nitrite NA NA 1.0E—-01 NA o] NA 0.37 1 037
Sultate [14] NA NA NA NA NA NA NA 250 250
Notes: .

[1] Detautt value = 0.5 used for organics with Henry's Law constant (H) > 1E—05; O was used for organics with H < 1E~-05 and inorganics.

[2] The screening level selected for each constituent represents the minimum value of the risk—based concentrations and MCL.

(3] Screening levels tor radionuciides are not to be used for COC selection in the risk assessment, but rather as points of reference only for the purposes of tate and
transport modeling. ’

(4] “+D* indicates that risks from primary decay chain products are incorporated into the stope factor presented.

(5] The SFifor An-222+4D is used for Ra~226+50 and Ra-226+8D since this is a daughter product in both decay chains.

{6] Slope factors will be used to evaluate future exposure scenarios involving parent isotope in equilbrium with daughters.

(7] Screening level for naphthalene used as a surrogate. ’

[8) Screening level for 2- methylphenol used as a surrogate.

(8] Oral RfD acqured trom U.S.EPA Environmental Criteria Assessment Office, 1883.

(10] Reterence dose for endosulifan (U.S. EPA Region lil Tables for Risk—Based Concentrations) used for endosulfan | and Il.

[11] Screening level for endasulfan | and |l used as a surrogate for endosulfan sulfate.

(12} Screening level tor endrin used as a surrogate.

{13} Risk -based concentrations {RBC) for dioxin/furan congeners were calculated by dividing the 2378 —-TCDD RBC by the toxic equivalent factor (TEF) presented in Table A.4-

(14) Secondary MCL for sulfate.

NA - Not applcable

CSV - Constituent-specific value
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TABLE A.llI-3
’ RISK—BASED SCREENING LEVELS FOR
‘QDIONUCUDES AND CHEMICALS IN SOILS/SEDIMENTS
SIDENTIAL SCENARIO ‘
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT, FERNALD, OHIO
OPERABLE UNIT #5

FILE: SOSDSL.WK3
REVISED: 05-23~94

This spreadsheet calculates risk —based soil/sediment concentrations under an adult residential soil exposure scenario. The risk —based
concentrations will be used as screening levels for the selection of CPCs in soils and sediments. Spreadsheet calculations and input
values for exposure parameters are based on those presented in RAGS, Part 1B (U.S. EPA, 1991). Screening levels calculated for
carcinogenic and noncarcinogenic constituents of 1.0E—07 and 0.1, respectively.

1.) _Calculation of risk —based concentration for radionuclides in soil:
Cs = TR/[(SFo x EF x IFr x CFr) + (ED x SFe x (1—Se) x Te)]

2) Calculation of risk —based concentration for carcinogenic chemicals in soil:
2a) Organics:
Cs = (TR x ATc)/(SFo x CFo x EF x IFc)

2b) Inorganics:
Cs = (TRx ATc)/(SFo x CFi x EF x IFc)

3.)_ Calculation of risk —based concentration for noncarcinogenic chemicals in soil: -
3a) Organics:
Cs = (THQ x ATn)/[(1/RfDo) x CFo x EF x |IFc)]

3b) Inorganics:

Cs = (THQ x ATn)/[(1/RfDo) x CFi x EF x IFc)]
Calculation of IF (age—adjusted soil in ion factor):
4a) Radionuclides:

IFr = (IRc x EDc) + (IRa x EDa)

4a)) Chemicals:
IFc = [(IRc x EDc)/BWc] + [(IFh x EDa)/BWwa]

000033

Parameter Description (Units) Constants
Cs Risk —based concentration of constituent in soils (pCi/g, ug/Kg, mg/Kg) NA
TR Target risk level (unitless) 1.0E-07
THQ Target hazard quotient (unitless) 1.0E-01
SFo Oral cancer slope factor (Risk/pCi; kg—day/mg) csv
SFe Cancer slope factor, external radiation (Risk —g/pCi~yr) csv
RfDo Oral reference dose (mg/kg/day) ~C8svV
' Bwc Body weight, child (kg) 15.
: Bwa Body weight, adult (kg) 70
ATc Averaging time (carcinogen) = 70 years x 365 days/year 25550
ATn Averaging time (noncarcinogen) = ED (30 years) x 365 days/year 10950
IRc Daily water ingestion rate, child (mg/day) 200
IRa Daily water ingestion rate, adult (mg/day) - 100 -
EDc Exposure duration, child (years) 6
EDa Exposure duration, adult (years) 24
ED Exposure duration, (years) 30
IFr Age—adjusted ingestion factor, radionuclides (mg— yr/day) 3600
IFc Age—adjusted ingestion factor, chemicals (mg—yr/kg-day) 114
EF Exposure frequency (days/year) 350
CFr Conversion factor, radionuclides (g/mg) 1.0E-03
CFo Conversion factor, organics (0.001 ug—chem/mg— chem x 0.000001 kg—soil/mg—soil) 1.0E-09
CFi Conversion factor, inorganics (kg/mg) - 1.0E-06
- Se Gamma shielding factor (unitless) 0.2
Te Gamma exposure time factor (unitless) 1
Constituent—Specific Variables Cs
SFe (pCi/g) SCREENING
SFo {Risk—g RfDo SF-Based RfD - Based LEVEL
Radionuclide/Chemical (Risk/pCi) pCi—yr) (mg/kg/day) (TR=1.0E~07) (THQ=0.1) (pCi/q)
dionuclides, pCi/g
Actinium - 227 28E-10 26E-11 NA 0.28 NA 0.28
Actinium—-227 +70 (2] 3.5E—-10 8.5E-07 NA 0.0048 NA © 0.0048
Cesium—137 28E-11 0.0E+00 NA 28 NA 28
Cesium=-137+10 28E-11 2.0E-06 NA 0.0021 NA 0.0021 !
lead-210 " 51E-10 1.3E~10 NA -0.18 NA 0.15
Lead-210+20 6.6E-10 1.8E-10 NA 0.12 NA 0.12
Neptunium - 237 22E-10 7.8E-09 NA 0.22 NA] 0.22
Neptunium~237+1D 22E-10 4.3E-07 NA 0.0094 NA| 0.0094
Plutonium -238 2.2E-10 28E-11 NA 0.36 NA 0.36
Plutonium-239 2.3E-10 27E-11 NA 0.34 NA 0.34
Slutonium ~ 240 2.3E-10 27E-11 NA 0.34 NA 0.34
lonium-210 1.5E~10 29E-11 NA 0.53 NA 0.53
Potassium-40 11E~-11 54E-07 NA 0.0077 NA 0.0077
Protactinium - 231 9.2E~11 2.6E-08 NA 0.14 NA] 0.14
Radium-224 3.8E-11 23E-08 NA 0.17 NA 0.17
Radium - 226 1.2E-10 1.2E-08 NA 023 NA 0.23
Radium-226 +50 {3] 1.2E-10 6.0E-06]- ..~ . NA 0.00069 NA 0.00069
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Constituent—Specific Variables Cs ) .
SFe (pCi/q) SCREENING
; SFo (Risk—q RiDo SF-Based RfD-Based LEVEL
Radionuclide/Chemical (Risk/pCi) pCi-yr) (mag/kg/day) | (TR=1.0E—07) (THQ=0.1) (pCi/q)
ionuclides, pCi/g (Con't)

Radium—226+8D (3][4] 7.8E-10 6.0E—06 NA 0.00069 NA 0.00069
Radium-228 1.0E-10 0.0E+00 NA 0.79 NA 0.79
Radium-228+10D 1.0E-10 29E-06 NA 0.0014 NA| 0.0014
Radon-—-222 1.4E-12 1.2E-09 NA 3.3 NA| 33
Radon-222+4D 1.7E-12 5.9E-08 NA 0.00071 NA] 0.00071
Ruthenium-106 9.5E—-12 0.0E+00 NA| 8.4 NA| 84
Strontium-90 3.3E-11 0.0E+00 NA| 24 NA! 24
Strontium-90+1D 3.6E-11 0.0E+00 NA 22 NA 22
Technetium-89 1.3E-12 6.0E-13 NA 61 NA 61
Thorium—228 11E-11 ) 5.5E-10 NA 3.7 NA] 3.7
Thorium—-228+7D 55E-11 5.6E-08 NA 0.00074 NA 0.00074
Thorium-230 1.3E-11 5.4E-11 NA 5.7 NA 5.7
Thorium—232 1.2E-11 2.6E-11 NA 6.4 NA 6.4
Thorium-232+10D [4) 1.7E-10 8.5E-06 NA 0.00049 NA 0.00049
Thorium-234 . 40E-12 3.5E-09 NA 11 NA 1.1
Uranium-233 1.6E-11 4.2E-11 NA 47 NA 47
Uranium-—-234 1.6E-11 3.0E-11 NA 48 NA 48
Uranium-235 1.6E-11 24E-07 NA 0.017 : NA| 0.017
Uranium-235+10 1.6E-11 24E-07 NA 0.017 NA 0.017
Uranium-236 1.5E-11 24E-11 NA 51 NA 51
Uranium-238 1.6E-11 21E-11 NA 48 NA| 48
Uranium-238+20D 2.8E-11 3.6E-08 NA] 0.1 NA| 011
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Constituent - Specific Variables Cs
SFe {ugk . SCREENING
SFo (Risk—g RfDo SF—Based RfD—Based LEVEL
Radionuclide/Chemical (mgkg/day)!|  pCi-vyr) (mgkag/day) | (TR=1.0E-07) (THQ=0.1) (ug/kq)
Volatile Organic Compounds, ugkg -

1,1,1,2-Tetrachloroethane 2.68E-02 "NA 3.0E-02 2,457 821,250 2,457
1,1,1 - Trichloroethane NA NA NA|. . NA NA NA
1,1,2,2~Tetrachloroethane 2.0E-01 NA NA 319 NA 319
1,1,2—Trichloroethane 5.7E-02 NA 4.0E-03 1121 109,500 1,921
1.1 -Dichloroethane NA NA NA NA NA NA
1,1-Dichloroethene " 8.0E-01 NA 9.0E-03 106 246,375 106
1,.2,3-Trichloropropane -~~~ — - ~ --NA - - ..NA. B0E-03| __ _ _ NA 164,250 164,250
1,2—Dibromo—3—chloropropane 1.4E+00 NA NA 48 T ONA T T C4et
1,2—Dibromoethane 8.5E+01 NA NA| 0.7 NA 0.75
1,2-Dichloroethane 9.1E-02 NA NA 702 NA 702
cis—1,2-Dichloroethene NA! NA 1.0E-02 NA 273,750 273,750
1.4-Dioxane 1.1E-02 NA NA| 5,807 NA 5,807
2—-Butanone NA| NA 6.0E-01 NA 16,425,000| 16,425,000
2-Chloro-1,3—-butadiene NA NA NA NA NA NA
2-Chloroethylvinyl ether NA NA ‘NA NA NA NA
2-Hexanone . NA| NA ‘40E-02 NA 1,095,000 1,095,000
2-Picoline ' NA| NA NA| NA NA NA
3-Chloropropene NA| NA NA NA NA NA
4-Methyl-2-pentanone NA| NA - 5.0E-02 NA 1,368,750 - 1,368,750
Acetone NA| NA 1.0E-01 NA 2,737,500 2,737,500
Acetonitrile NA NA 6.0E-03 NA 164,250 © 164,250
Acrolein NA NA NA NA NA NA
Acrylonitrile 5.4E-01 NA NA 118 NA 118
Benzene 29E-02 NA NA| 2,203 NA 2,203
Bromochloromethane NA NA NA| NA NA NA
Bromodichloromethane 6.2E—-02 NA 2.0E-02 1,030 547,500 1,030
Bromoform 7.9E-03 NA 2.0E-02 8,085 547,500 8,085
Bromomethane NA| NA 1.4E-03 NA 38,325 38,325
Carbon tetrachloride 1.3E-01 NA 7.0E-04 491 19,163 491
Carbon disulfide NA NA 1.0E-01 NA 2,737,500 2,737,500

hlorobenzene NA NA 2.0E-02 NA 547,500 547,500

hloroethane NA NA NA| NA NA NA
Chloroform 6.1E-03 NA 1.0E-02 10,471 273,750 10,471
Chloromethane 1.3E-02 NA NAl 4,913 NA 4913
Cumene NA NA 4.0E-02 NA 1,095,000 1,095,000
Dibromochloromethane 8.4E-02 NA 2.0E-02 760 547,500 760
Dibromomethane NA NA NA NA NA NA
1,2-Dichloropropane NA NA NA NA NA NA
Dichlorodifluoromethane NA NA 2.0E-01 NA 65,475,000| " 5,475,000
Ethyl cyanide NA NA NA| NA NA NA
Ethyl methacrylate NA NA 9.0E-02 NA 2,463,750 2,463,750
Methyl methacrylate NA NA 8.0E—02 NA 2,190,000 2,190,000
Ethylbenzene NA| NA 1.0E~-01 NA 2,737,500 2,737,500
lodomethane NA NA NA; NA NA NA
Isobuty! alcohol NA| NA 3.0E-01 NA 8,212,500 8,212,500
Methacrylonitrile NA| NA NA; NA NA NA
Methylene chiloride 7.5E-03 NA 6.0E—02 8517 1,642,500 8517
Pentachloroethane - NA NA NA| NA NA NA
Pyridine NA NA 1.0E-03 NA 27,375 27,375
Styrene - 3.0E-02 NA 2.0E-01 2,129 5,475,000 2,129
Tetrachloroethene 5.2E-02 NA| 1.0E-02 1,228 273,750 1,228
Toluene NA NA 2.0E-01 NA 5,475,000 5,475,000
Tota! Xylenes NA NA 2.0E+00 NA 54,750,000| 54,750,000
Trichloroethene 1.1E-02 NA 6.0E-03 5,807 164,250 5,807
Trichlorofiuoromethane NA NA 3.0E-01 NA| 8,212,500 8,212,500
Vinyl acetate NA NA 1.0E+00 NA 27,375,000 27,375,000
Vinyl chloride 1.9E+00 NA NA 34 NA .34
cis - 1,3 - Dichloropropene 1.8E-01 NA NA 355 NA 491
total-1,2 - Dichloroethene NA NA 9.0E-03
trans - 1,4 - Dichloro ~ 2 -butene NA NA NA| NA NA NA
trans - 1,2 - Dxchloroethene NA NA 2.0E-02 NA 547,500 547,500
trans - 1,3 - Dichloropropene 1.8E-01 N NA 355 NA 355
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Constituent—Specific Variables Cs .
SFe (ug/kg) SCREENING
) SFo (Risk—g RfDo SF-Based RfD—Based LEVEL

Radionuclide/Chemical (mg/kg/day) ! pCi—yn) (mg/kg/day) (TR=1.0E-07) (THQ=0.1) (uakg)
Semivolatile Organic Compounds, ugkg ] :
1,2,4,5-Tetrachloroberzene NA NA 3.0E-04 NA 8,213 8,213
1,2,4-Trichlorobenzene NA NA 1.0E-02 NA 273,750 273,750
1,2-Dichlorobenzene NA! - NA 9.0E-02 NA 2,483,750 2,483,750
1,3,5-Trinitroberzene NA! NA 5.0E-05 NA 1,369 1,369
1,3-Dichlorobenzene NA] NA NA| NA NA NA
1,3-Dinitrobenzene NA NA 1.0E-04 NA 2,738 2,738
1.4~ Dichlorobenzene 24E-02 NA NA] 2,661 NA 2,661
1,4—~Naphthaquinone NA| NA NA] NA NA NA
1-Hexadecyne NA NA NA NA NA NA
1—Naphthylamine NA| NA NA| NA| - NA NA
2,3.4,6 -Tetrachloropheno! NAl NA 3.0E-02 NA 821,250 821,250
2,4,5-Trichloropheno! NA NA 1.0E-01 NA 2,737,500 2,737,500
2,4,6—Trichlorophenol 1.1E-02 NA NA 5,807 NA 5,807
2,4-Dichlorophenol NA| NA 3.0E-03 NA 82,125 82,125
2.4 - Dimethylphenol . NA NA 2.0E-02 NA 547,500 547,500
2.4 Dinitrophenol R NA, NA 2.0E-03 NA 54,750 54,750
2.4-Dinitrotoluene 6.8E-01 NA 2.0E-03 94 54,750 94
2.6~ Dichlorophenol NA NA NA| NA NA NA
2,6-Dinitrotoluene 8.8E-01 NA 1.0E-03 94 27,375 94
2~-Acetylaminofluorene NA! NA NA NA NA NA
2-Chloronaphthalene NA] NA 8.0E-02 NA 2,190,000 2,190,000
2-Chlorophenol NA NA 5.0E-03 NA 136,875 136,875
2-Methylnaphthalene [5] NA NA NA NA NA 1,095,000
2—-Methylpheno! NA] NA 5.0E-02 NA 1,368,750 1,368,750
2-Naphthylamine NA NA NA NA NA NA
2—Nitroaniline . NA NA NA NA NA NA
2—Nitrophenol NA NA NA NA NA NA
3,3'~Dichlorobereidine 4.5E-01 NA NA 142 NA 142
3,3’ ~ Dimethylbenzidine 9.2E+00 NA NA 8.9 NA 6.9
3-Methyicholanthrene NA NA NA NA NA NA
3—-Methylpheno! NA NA 5.0E-02 NA 1,368,750 1,368,750
3-Nitrophenol NA NA NA . NA NA NA
4,6 - Dinitro—2 - methytphenol NA NA NA NA NA NA
4—Aminobipheny! NA| NA NA NA NA NA
4 - Bromopheny! phenyi ether NA| NA " 5.8E-02 NA 1.587,750 1,587,750
4 —Chloro—-3-methylphenol [6] NA! NA NA NA NA 1,368,750
4 -Chioroaniline . NA NA ' 40E-03 NA 109,500 109,500
4-Chiorophenyl phenyl ether NA NA NA NA NA NA
4—Methylphenol NA| NA 5.0E-03 NA 136,875 136,875
4 - Nitroaniline NA! NA 3.0E-03 NA 82,125 82,125
4 -Nitropheno! NA NA 6.2E-02 NA © 1,697,250 1,697,250
4-Nitroquinoline—1 - axide NA| NA NA NA NA NA
§—Nitro—o-toluidine . NA NA NA NA NA NA
7.12-Dimethylbenz(a)anthracene NA NA NA| NA NA NA
Acenaphthene NA NA 6.0E-02 NA 1,642,500 1,642,500
Acenaphthylene NA| NA NA NA NA NA
Acetophenone NA NA 1.0E-01 NA 2,737,500 2,737,500
Aniline 5.7E-03 NA NA 11,206 NA 11,206
Anthracene NA NA 3.0E-01 NA 8,212,500 8,212,500
Aramite 25E-02 NA §.0E-02 2,555 1,368,750 2,555
Benzo(a)anthracene 1.1E+00 NA NA| 58 NA 58
Benzo(a)pyrene 7.3E+00 NA NA 88 NA 8.8
Benzo(b)fiuoranthene - 9.0E~01 NA| NA| ral NA 71
Benzo(g.h.i)perylene NA NA NA| NA NA NA
Benzo(k)fiuoranthene 3.8E-01 NA NA 168 NA 168
Benzoic Acid NA NA 4.0E+00 NA 109,500,000 | 109,500,000
Benzyl alcohol : : NA NA 3.0E-01 NA 8,212,500 8,212,500
Butyl benzy! phthalate 6 NA NA 2.0E-01 NA 5.475,000 5,475,000
Carbazole ' 2.0E-02 NA NA 3,194 NA| - 3,194
Chilorobenziiate NA| NA 20E-02 NA 547,500 547,500
Chrysene : 32E-02 NA NA 1,996 " NA 1,996
Di—n-butylphttalate ' NA NA 1.0E-01 NA 2,737,500 2,737,500
Di-n-octylphthralate NA NA 2.0E-02 NA 547,500 547,500
Dialla®e 8.1E-02 NA NA| 1,047 NA 1,047
Dibenzo(a.h)anthracene 8.1E+00 NA NA! 79 NA 79
Dibenzoturan {7) NA NA 4.0E-03( NA 109,500 109,500
Diethyl phthalate NA NA 8.0E-01 NA 21,900,000{ 21,900,000
Dimethoat®e NA NA 2.0E-04 NA 5,475 5,475
Dimethy! phthaiate NA NA 1.0E+01 NA 273,750,000 273,750,000
Diphenytamine NA NA 25E-02 NA 684,375 684,375
Ethyl methanesulfonatwe NA NA NA| NA NA NA
Famphur NA N NA : NA NA
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Constituent - Specific Variables Cs )
SFe “(ug/kq) SCREENING
SFo (Risk—g RfDo SF—Based - - RfID—Based LEVEL
Radionuclide/Chemical (mg/kg/day)! pCi—yr) (mg/kg/day) (TR=10E-07) [. (THQ=0.1) (ugkqa) |
Semivolatile Organic Compounds, ughkg (Con't) -

' Fluoranthene .- NA| NA 4.0E-02 NA 1,095,000 1,095,000
Fluorene . : NA NA 4.0E-02 NA 1,095,000 1,095,000
Hexachlorobenzene 1.6E+00 NA 8.0E~04 40 21,900 40
Hexachlorobutadiene 7.8E~02 NA NA 819 NA 819
Hexachlorocycipentadiene NA NA 7.0E-03 NA 191,625 191,625

_ | Hexachloroethane 1.4E~-02 NA 1.0E-03 4,563 27,375 4,563
Hexachlorophene - ’ A R /.| B - —NA 3.0E-04|_ _ _ NAl } 8,213 T 8213
Hexachloropropene NA NA NA NA T T NA[T 7 NA -
Indeno(1,2,3—-cd)pyrene 2.0E+00 NA NA| 32 NA 32
Isodrin NA NA NA| NA NA NA
Isophorone 9.5E~-04 NA 2.0E-01 67,237 5,475,000 687,237
Isosatrole ' NA NA NA NA NA NA
Kepone . NA NA NA NA NA NA
Methapyrilene . NA NA - NA NA NA NA
Methyl methanesulfonate NA NA NA NA NA NA
N-Nitroso~di—n-propylamine 7.0E+00 NA NA 91 NA 9.1
N-Nitroso ~ di—n-—butylamine . 5.4E+00 NA NA 12| NA 12
N-Nitrosodiethylamine 1.5E+02 NA NA 043 NA 0.43
N-Nitrosodimethylamine ) 5.1E+01 NA NA 1.3 NA 1.3
N-Nitrosodiphenylamine 4.9E--03 NA NA 13,036 NA 13,038
N- Nitrosomethylethylamine 22E+01 NA NA 29 NA 29
N- Nitrosomorpholine ) NA NA - NA| NA NA NA
N- Nitrosopiperidine . . M NA NA NA NA NA
N- Nitrosopyrrolidine 21E+00 NA NA 30 NA 30
Naphthalene NA| NA 40E-02 NA 1,085,000 1,095,000
Nitrobenzene NA NA ' 5.0E-04 NA 13,688 13,688
0,0,0-Triethylphosphorothioate NA NA NA NA NA NA
Pentachlorobenzene NA| NA 8.0E-04 NA 21,900 21,900
Pentachioronitrobenzene 26E~-01 NA 3.0E-03 246 82,125 246
Pentachloropheno! 1.2E-01 NA 3.0E-02 532 821,250 5§32

enacetin NA NA NA NA NA NA

enanthrene i © NA NA NA NA NA NA
Phenol NA NA 6.0E—01 NA 16,425,000| 16,425,000
Phorate NA NA 20E-04 ‘NA ) 5,475 5,475
Pronamide NA NA 7.5E-02 NA 2,053,125 2,083,125
Pyrene : : NA NA 3.0E-02 NA 821,250, 821,250
Safrole NA NA : NA| NA NA NA
Thiomazin : NA NA NA NA NA NA
Tributy! phosphate . NA NA 5.0E-03 : NA 136,875 136,875
a,a-Dimethylphenethylamine NA NA NA| NA NA NA
Bis(2 - Chloroethaxy)methane ’ NA NA NA NA NA NA
Bis(2 - Chloroethyf)ether NA| NA : NA| NA NA NA
Bis(2 - Chloroisopropyl)ether 7.0E~02 NA NA| 913 NA 913
Bis(2 - ethylhexyl)phthalate : ’ 1.4E-02 NA 2.0E-02 4,563 547,500 4,563
o-Toluidine ) NA| NA NA NA NA NA
p- Dimethylaminoazobenzene NA| NA NA NA NA NA
p—Phenylenediamine NA| NA 1.9E-01 NA .. 5,201,250 5,201,250
Azinphosmethy| NA NA NA NA NA NA
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Constituent— Specific Variables Cs
SFe _{ug/kg) SCREENING
SFo (Risk—g RiDo SF—Based RfD—Based LEVEL

Radionuclide/Chemical (mg/kg/day) 'l pCi-yn) (makg/day) | (TR=1.0E-07) (THQ=0.1) (ug/kq)
Pesticides/PCBs, ugkg
4-4'-DDD 2.4E-01 NA NA! 266 NA 266
4-4'-DDE 3.4E-01 NA NA] 188 NA 188
4-4'-DODT 3.4E-01 NA 5.0E-04 188 13,688 - 188
Aldrin 1.7E+01 NA 3.0E-05 38 821 3.8
Arochior 1016 7.7E+00 NA NA/ 8.3 NA 8.3
Arochlor 1221 7.7E+00 NA NA 8.3 NA 8.3
Arochlor 1232 7.7E+00 NA NA 8.3 NA .83
Arochlor 1242 7.7E+00 NA NA 8.3 NA 8.3
Arochlor 1248 7.7E400 NA NA 8.3 NA 83|
Arochlor 1254 7.7€E4+00 NA NA 8.3 NA 83
Arochlor 1260 7.7E4+00 NA NA 83 NA 8.3
Chlordane 1.3E+00 NA 6.0E-05 49 1,643 49
Demeton NA NA 4.0E-05 NA 1,095 1,095
Diazinon NA! NA 9.0E-04 NA 24,6838 24,638
Dieldrin 1.6E+01 NA 5.0E-05 4.0 1,369 40
Disulfoton NA! NA 4.0E-05 NA 1,095 1,095
Endosulfan !l (8] NA NA NA NA NA 164,250
Endosulfan sulfate [9] NA NA NA NA NA 164,250
Endosulfan | [8] NA NA NA NA NA 164,250
Endrin NA| NA 3.0E-04 NA 8,213 8213
Endrin aldehyde [10] NA NA NA NA NA 8,213
Endrin ketone NA NA NA NA NA NA
Ethion NA NA 5.0E-04 NA 13,688 . 13,688
Heptachior 4 5E+00 NA 5.0E-04 14 13,688 14
Heptachlor epoxide 9.1E+00 NA 1.3E-05 7.0 356 7.0
Matathion NA NA 2.0E-02 NA 547,500 547,500
Methaxychlor NA NA 5.0E-03 NA 136,875 136,875
Ethyl parathion NA NA NA NA NA NA
Methyl parathion NA NA 2.5E-04 NA 6,844 6,844
Toxaphene 1.1E+00 NA NA| 58 NA 58
Alpha-BHC 8.3E+00 NA NA| 10 NA 10
Alpha~Chlordane 1.3E+00 NA 6.0E-05 49 1,643 49
Beta--BHC 1.8E+00 NA NA| 35 NA 35
Delta—-BHC NA NA NA NA NA NA
Gamma -BHC (Lindane) NA NA 3.0E-04 NA 8,213 8,213
Gamma -Chiordane NA| NA NA| NA NA 49
Dioxins/Furans, ug/L [11]
Dioxins
2,3,7,8 - Tetrachlorodiberzo - p —dioxin 1.5E+05 NA NA! 0.00043 NA 4.3E-04
1.2,3,4,6,7,8 -heptachlorodibenzo—p - dioxin NA| NA NA 0.043 NA 4.3E-02
Heptachlorodibenzo-p—dioxins NA NA NA| 0.043 NA 43E-02
Octachlorodiberzo —p — dioxin NA| NA NA| 0.426 NA 4.3E-01
Furans
2,3.7.8 - tetrachlorodibenzofuran NA NA NA/ 0.0043 NA 4.3E-03
Tetrachlorodibenzoturans NA! NA NA! 0.0043 NA 4.3E-03
1,2.3.7.8 - pentachiorodibenzofuran NA! NA NA! 0.0085 NA 8.5E-03
2.3.4,7 8- pentachlorodibenzofuran NA NA NA| 0.00085 NA 8.5E-04
Pentachlorodibenzoturans NA| NA NA 0.00085 NA 8.5E-04
Hexachlorodibenzoturans NA NA NA! 0.0043 NA 4.3E-03
Heptachlorodibenzoturans NA| NA NA| 0.0426 NA 4.3E-02
Octachliorodiberzofuran N, NA] N, 0.426 NA 4.3E-01
Herbicides, ugkg
245~-T NA| NA 1.0E-02 NA 273,750 273,750
2.4.5~-TP (Sivex} NA| NA 8.0E-03 NA 219,000 219,000
24-D Nﬁ NA 1.0E-02 NA 273,750 273,750
Dinoseb NA] NA 1.0E-03 NA 27,375 27,375
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TABLE A.II-3 (CON'T.)

. Constituent— Specific Variables Cs
SFe (mg/kg) SCREENING
- SFo (Risk—q RfDo SF-Based RfD—Based LEVEL
Radionuclide/Chemical {mg/ka/day)~! pCi—yr) (mgkg/day) | (TR=1.0E-07) [ (THQ=0.1) (mg/kg)
Inorganics, mgkg :
Aluminum NA NA . NA NA NA
Antimony . NA| 4.0E-04 ] NA 1 13
Arsenic 1.8E+00 3.0E-04 0.037 8.2 0.037
Barium NA . 7.0E-02 NA 1,916 1,916
Beryllium 4.3E+00 5.0E-03 0.015 137 0.015
Boron . NA 9.0E-02 NA 2,464 2,464
7 lcadmium T T~ ¢ - e NAL - . O NAL . S0E-04) . NA| 14 14
Calcium NA NA NA[T ‘NA|~ — - NA|-
Chromium, hexavalent NA _ 5.0E-03 NA 137 137
Chromium, trivalent NA 1.0E+00 NA 27,375 27,375
Cobalt NA| 8.0E-02 NA}| 1,643 1,643
Copper NA| 3.7E-02 NA 1,018 1,018
Cyanide NA 2.0E-02 NA 548 548
Iron NA| NA| NA NA NA
Lead NA NA| NA NA NA
Magnesium NA 9.7E+00 NA) 265,538 265,538
Manganese NA| 5.0E-03 NA : 137 137
Mercury NA 3.0E-04 _NA 82| 82
Molybdenum NA 5.0E-03 NA 137 137
Nickel NA 20E-02 NA 548 548
Osmium NA NA NA NA NA
Selenium NA 5.0E-03 NA 137 137
Sitver NA 5.0E-03 NA 137 137
Thalium NA 7.0E-05 NA 1.9 1.9
Tin NA 6.0E-01 NA 16,425 16,425
Vanadium NA! 7.0E-03 NA 192 192
Zinc 3.0E-01 NA 8,213 8,213
Conventional Parameters, mg/kg . ’
Ammonia NA NA NA NA NA NA
Fluoride NA NA 6.0E-02 NA 1,643 1,643
itrate NA NA 1.6E+00 NA 43,800 43,800
itrite NA - NA 1.0E-01 NA 2,738 2,738
Sulfate NA NA NA NA NA| NA
Notes:

[1] Screening levels for radionuclides are not to be used as primary criterionin CPC serlection process.

[2] "+ D" Indicates that risks from primary decay chain products are incorporated into the slope factor presented.

[3] The SFifor Rn—222+4D is used for Ra—226+5D and Ra—-226+8D since this is a daughter product in both decay chains.
[4] Slope factors will be used to evaluate future exposure scenarios involving parent isotope in equilibrium with daughters.
[5] Screening level for naphthalene used as a surrogate.

[6] Screening tavel for 2—methylphenol used as a surrogate.

[7] Oral RID acquired from U.S.EPA Environmertal Criteria Assessment Office, 1993.

[8] Reference dose for endosulfan (U.S. EPA Region Il Tables for Risk — Based Concentrations) used for endosulfan ! and .
[9] Screening level for endosulfan | and |l used as a surrogate for endosulfan sultate.

[10] Screening level for endrin used as a surrogate.

[11] Risk-based concentrations (RBC) for dioxin/furan congeners were calculated by dividing the 2378 -TCDD RBC by the toxic equivalent factor (TE
NA — Not applicable

CSV - Constituent—specific value
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A.IV-75
A.IV-76
AIV-77
A.IV-78
A.IV-79
A.IV-80
A.IV-81

A.IV-82

A.IV-83

5807

" LIST OF TABLES
(continued)

Eastern Border (Type 2 Wells) Unfiltered Groundwater
Eastern Border (Type 2 Wells) Filtered Groundwater
Eastern Border (Type 3 Wells) Unfiltered Groundwater
Eastern Border (Type 3 Wells) Filtered Groundwater
Eastern Border (Type 4 Wells) Unfiltered Groundwater

-* - Eastern-Border (Type 4 Wells). Filtered Groundwater B
" Northern Border (Type 2 and Type 3 Wells) Filtered Groundwater

Northern Border (Type 2 and Type 3 Wells) Unfiltered Groundwater

. South Plume (Type 2 Wells) Unfiltered Groundwater

South Plume (Type 2 Wells) Filtered Groundwater
South Plume (Type 3 Wells) Unfiltered Groundwater
South Plume (Type 3 Wells) Filtered Groundwater
South Plume (Type 4 Wells) Unfiltered Groundwater

- South Plume (Type 4 Wells) Filtered Groundwater

Western Border (Type 2 and Type 3 Wells) Filtered Groundwater .
Western Border (Type 2 and Type 3 Wells) Unfiltered Groundwater )
Paddys Run Road Industries Site (Type 2 Wells) Unfiltered Groundwater

Paddys Run Road Industries Site (Type 2 Wells) Filtered Groundwater

Paddys Run Road Industries Site (Type 3 Wells) Unfiltered Groundwater

Paddys Run Road Industries Site (Type 3 Wells) Filtered Groundwater

Eastern Wells (Type 2, Type 3, and Type 4 Wells) Filtered Groundwater

Eastern Wells (Type 2, Type 3, and Type 4 Wells) Unfiltered Groundwater

Pilot Plant Drainage Ditch (92/93) Unfiltered Surface Water

Pilot Plant Drainage Ditch (92/93) Filtered Surface Water

Pilot Plant Drainage Ditch (Pre 1992) Unfiltered Surface Water

Pilot Plant Drainage Ditch (Pre 1992) Filtered Surface Water

Paddys Run-Onsite A (92/93) Unfiltered Surface Water

Paddys Run-Onsite A (92/93) Filtered Surface Water

Paddys Run-Onsite A (Pre 1992) Unfiltered Surface Water

Paddys Run-Onsite B (Pre 1992) Unfiltered Surface Water

Paddys Run-Onsite A (Pre 1992) Filtered Surface Water

Paddys Run-Onsite B (Pre 1992) Filtered Surface Water

*Storm Sewer Outfall Ditch (92/93) Unfiltered Surface Water

Storm Sewer Outfall Ditch (92/93) Filtered Surface Water
Storm Sewer Outfall Ditch (Pre 1992) Unfiltered Surface Water

" Storm Sewer Outfall Ditch (Pre 1992) Filtered Surface Water

Paddys Run Offsite (92/93) Unfiltered Surface Water
Paddys Run Offsite (92/93) Filtered Surface Water
Paddys Run Offsite (Pre 1992) Unfiltered Surface Water

- Paddys Run Offsite (Pre 1992) Filtered Surface Water

Great Miami River-Between Outfall Line and Confluence with Paddys Run (92/93)
Unfiltered Surface Water

Great Miami River-Between Outfall Line and Confluence with Paddys Run (92/93)
Filtered Surface Water

Great Miami River-Between Outfall Line and Confluence with Paddys Run

(Pre 1992) Unfiltered Surface Water
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A.IV-84
A.IV-85
A.IV-86
A.IV-87
A.IV-88

A.IV-89
A.IV-90

A.IV91
A.IV-92
A.1V-93
A.IV-94
A.IV-95
A.IV-96
A.IV-97
A.IV-98
A.IV-99
A.IV-100
A.1V-101
A.IV-102
A.IV-103
A.IV-104
A.IV-105
A.IV-106

A.VI-l1a
A.VI-1b
A.VI-ic
A.VI-1d
A.VI-le
A.VI-If.
A.Vli-ig
A.VI-1h
A.VI-1j
A.VI-1j

A.VI-2a
A.VI-2b
A.VI-2c

“A.VI-2d

A.VI-2e.

LIST OF TABLES
(continued)

Great Miami River-Between Outfall Line and. Confluence with Paddys Run.

(Pre 1992) Filtered Surface Water

Great Miami River-At the Confluence and Below the Confluence of Paddys Run -
(92/93) Unfiltered Surface Water

Great Miami River-At the Confluence and Below the Confluence of Paddys Run
(92/93) Filtered Surface Water

Great Miami River-At the Confluence and Below the Conﬂuence of Paddys Run (Pre
1992) Unfiltered Surface Water

Great Miami River-At the Confluence and Below the Confluence of Paddys Run (Pre
1992) Filtered Surface Water

Great Miami River-Above Outfall Line (Pre 1992) Unfiltered Surface Water

Great Miami River-Above QOutfall Line

(Pre 1992) Filtered Surface Water

Northern Area Drainage Ditches (Pre 1992) Unfiltered Surface Water

Northern Area Drainage Ditches (Pre 1992) Filtered Surface Water

Northern Area Drainage Ditches (92/93) Filtered Surface Water

Northern Area Drainage Ditches (92/93) Unfiltered Surface Water

Pilot Plant Drainage Ditch Sediment

Storm Sewer Outfall Ditch Sediment

Northern Area Drainage Ditch (B) Sediment

Paddys Run Onsite A Sediment

Great Miami River at Confluence with Paddys Run Sediment

Great Miami River above Qutfall Line Sediment

Great Miami River between Outfall Line and Confluence with Paddys Run Sediment
Background (W-1) Sediment

Gravel Pit East Sediment

Northeast Corner of the FEMP Sediment

Northern Area Drainage Ditch (A) Sediment

Paddys Run Offsite Sediment

Intakes for Carcinogens for Groundskeeper Area 1, Current Land Use

Intakes for Carcinogens for Groundskeeper Area 2, Current Land Use
Intakes for Carcinogens for Groundskeeper Area 3, Current Land Use
Intakes for Carcinogens for Groundskeeper Area 4, Current Land Use

‘Intakes for Carcinogens for Groundskeeper Area 5, Current Land Use

Intakes for Carcinogens for Groundskeeper Area 6, Current Land Use
Intakes for Carcinogens for Groundskeeper Area 7, Current Land Use
Intakes for Carcinogens for Groundskeeper Area 8, Current Land Use
Intakes for Carcinogens for Groundskeeper Area 9, Current Land Use
Intakes for Carcinogens for Groundskeeper Area 10, Current Land Use

Intakes for Toxicants for Groundskeeper Area 1, Current Land Use
Intakes for Toxicants for Groundskeeper Area 2, Current Land Use
Intakes for Toxicants for Groundskeeper Area 3, Current Land Use
Intakes for Toxicants for Groundskeeper Area 4, Current Land Use
Intakes for Toxicants for Groundskeeper Area 5, Current Land Use

e TR Ay 000053




A.VI-2f
A.VI-2g
A.VI-2h
A.VI-2i

A.VI-2j

A.VI-3a
A.VI-3b
A.VI-3c
A.VI-3d

A.VI-4a
A.VI-4b
A.Vl-4c
A.Vi-4d

A.VI-5a

A.VI-5b
A.VI-5¢
A.VI-5d
A.VI-5e
A.VI-5f
A.VI-5g
| A.VI-5h
A.VI-5i
A.VI-5j

A.VI-5k

A.VI-6a
A.VI-6b

A.VI-6¢

= 9807

LIST OF TABLES
(continued)

Intakes for Toxicants for Groundskeeper Area 6, Current Land ‘Use
Intakes for Toxicants for Groundskeeper Area 7, Current Land Use
Intakes for Toxicants for Groundskeeper Area 8, Current Land Use
Intakes for Toxicants for Groundskeeper Area 9, Current Land Use

Intakes for Toxicants for Groundskeeper Area 10, Current Land Use

Intakes for Carcmogens for V1s1tor Area 1 Current Land Use
Intakes for Carcinogens for Visitor Area 2, Current Land Use
Intakes for Carcinogens for Visitor Area 3, Current Land Use

Intakes for Carcinogens for Visitor Area 4, Current Land Use

Intakes for Toxicants for Visitor Area 1, Current Land Use -
Intakes for Toxicants for Visitor Area 2, Current Land Use
Intakes for Toxicants for Visitor Area 3, Current Land Use
Intakes for Toxicants for Visitor Area 4, Current Land Use

Intakes for Carcinogens for Trespassing Youth and Exploring Youth Area 5, Current
Land Use, With and Without Access Controls
Intakes for Carcinogens for Trespassing Youth and Exploring Youth Area 6, Current
Land Use, With and Without Access Controls

Intakes for Carcinogens for Trespassing Youth and Exploring Youth Area 7, Current

Land Use, With and Without Access Controls

Intakes for Carcinogens for Trespassing Youth and Exploring Youth Area 8, Current
Land Use, With and Without Access Controls

Intakes for Carcinogens for Trespassing Youth and Exploring Youth Area 9, Current
Land Use, With and Without Access Controls

Intakes for Carcinogens for Trespassing Youth and Exploring Youth Area 10,
Current Land Use, With and Without Access Controls -

Intakes for Carcinogens for Exploring Youth Area 1, Current Land Use, With and
Without Access Controls

Intakes for Carcinogens for Explormg Youth Area 2 Current Land’ Use Without
Access Controls

Intakes for Carcinogens for Explormg Youth Area 3, Current Land Use, Without
Access Controls

Intakes for Carcinogens for Exploring Youth Area 4, Current Land Use, Without
Access Controls

Intakes for Carcinogens for Exploring Youth Paddys Run Off-Property, Current

Land Use

Intakes for Toxicants for Trespassing Youth and Exploring Youth Area 5, Current
Land Use, With and Without Access Controls
Intakes for Toxicants for Trespassing Youth and Exploring Youth Area 6, Current
Land Use, With and Without Access Controls

. Intakes for Toxicants for Trespassing Youth and Exploring Youth Area 7, Current
" Land Use, With and Without Access Controls
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A.VI-6d
A.VI-6e
A.VI-6f
A.VI-6g
A.VI-6h
A.VI-6i
A.VI-6j

A .VI-6k

A.VI-7a
A.VI-Tb
A.VI-7¢

A.VI-7d

A.VI-8a
A.VI-8b
~ A.VI-8¢

A.VI-8&d

A.VI-9a
A.VI-9b
A.VI-9c
A.VI-9d

A.VI9e

LIST OF TABLES
(continued)

Intakes for Toxicants for:- Trespassing Youth and Exploring Youth Area 8, Current
Land Use, With and Without Access Controls

Intakes for Toxicants for Trespassing Youth and Exploring Youth Area 9, Current
Land Use, With and Without Access Controls

Intakes for Toxicants for. Trespassing Youth and Exploring Youth Area 10, Current
Land Use, With and Without Access Controls

Intakes for Toxicants for Exploring Youth Area 1, Current Land Use, With and
Without Access Controls

Intakes for Toxicants for Exploring Youth Area 2, Current Land Use Without
Access Controls

Intakes for Toxicants for Explormg Youth Area 3, Current Land Use, Without
Access Controls

Intakes for Toxicants for Exploring Youth Area 4, Current Land Use, Without
Access Controls

Intakes for Toxicants for Explormg Youth Paddys Run Off-Property, Current Land
Use

Intakes of Carcinogens for Off-Property User of Meat and Milk Products Grazing
Area 1, Current Land Use With and Without Access Controls

Intakes of Carcinogens for Off-Property User of Meat and Milk Products Grazing
Area 2, Current Land Use With and Without Access Controls

Intakes of Carcinogens for Off-Property User of Meat and Milk Products Grazmg
Area 3, Current Land Use With and Without Access Controls

Intakes of Carcinogens for Off-Property User of Meat and Milk Products Grazing
Area 4, Current Land Use Without Access Controls

Intakes of Toxicants for Off-Property User of Meat and Milk Products Grazing Area
1, Current Land Use With and Without Access Controls

Intakes of Toxicants for Off-Property User of Meat and Milk Products Grazing Area
2, Current Land Use With and Without Access Controls

Intakes of Toxicants for Off-Property User of Meat and Milk Products Grazing Area
3, Current Land Use With and Without Access Controls

Intakes of Toxicants for Off-Property User of Meat and Milk Products Grazing Area
4, Current Land Use Without Access Controls

Intakes for Carcinogens for RME Off-Property Farmer Eastern Fenceline, Current
Land Use

Intakes for Carcinogens for RME Off-Property Farmer North Fenceline, Current
Land Use

Intakes for Carcinogens for RME Off-Property Farmer South Fenceline, Current
Land Use

Intakes for Carcinogens for RME Off -Property Farmer Western Fencelme Current
Land Use »

Intakes for Carcinogens for RME Off-Property Farmer Northeast of FEMP, Current
Land Use
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A.VI-Sf

A.VI-10a

“A.VI-10b-

A.VI-10c
A.VI-10d
A.VI-10e

A.VI-10f

A.VI-lia
A.VE-11b
AVI-lIc
AVL11d
AVLlle

A VI-11f

AVE12a

A.VI-12b
A.VI-12¢
" A.VI-12d
A.VI-12e

- AVI-12f

A.VI-13a

A.VI-13b

5807
LIST OF TABLES
(continued)

Intakes for Carcmogens for RME - Off- Property Farmer. Southeast of FEMP Current
Land Use

Intakes for Toxicants for RME Off-Property Farmer Eastern Fencelrne Current
Land Use

Intakes for-Toxicants-for RME Off- Property Farmer North Fencelme Current Land
Use -
Intakes for Toxicants for RME Off- Property Farmer South Fencelme Current Land
Use

Intakes for Toxicants for RME Off-Property Farmer Western Fenceline, Current
Land Use

Intakes for Toxicants for RME Off Property Farmer Northeast of FEMP Current
Land Use

Intakes for Toxicants for RME Off- Property Farmer Southeast of FEMP, Current
Land Use :

Intakes for Carcinogens for RME Off-Property Child Eastern Fencelme Current
Land Use

Intakes for Carcinogens for RME Off-Property Child Northern Fenceline, Current
Land Use

Intakes for Carcinogens for RME Off- Property Child Southem Fencellne Current
Land Use

Intakes for Carcinogens for RME Off—Property Child Western Fenceline, Current
Land Use '

Intakes for Carcinogens for RME Off-Property Chlld Northeast of FEMP, Current
Land Use

Intakes for Carcinogens for RME Off-Property Child Southeast of FEMP, Current
Land Use ,

Intakes for Toxrcants for RME Off-Property Child Eastern Fenceline, Current Land
Use

Intakes for Toxicants for RME Off-Property Child Northern Fenceline, Current Land
Use ,

Intakes for Toxicants for RME Off-Property Child Southern Fenceline, Current Land
Use

Intakes for Toxicants for RME Off-Property Child Western Fencelme Current Land -
Use

Intakes for Toxicants for RME Off- -Property Chlld Northeast of FEMP, Current
Land Use

Intakes for Toxicants for RME Off-Property Child Southeast of FEMP Current
Land Use

Intakes for Carcinogens for Great Miami River User Great Miami River Outfall,
Current Land Use

Intakes for Carcinogens for Great Miami River User Confluence with Paddys Run,
Current Land Use
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A.VI-14a

A.VI-14b

A.VI-15a
A.VI-15b
A.VI-15¢
A.VI-15d
A.VI-15¢
A.VI-15f
A.VI-15g

A.VI-16a
A.VI-16b
A.VI-16¢
A.VI-16d
A.VI-16e
A.VI-16f

A.VI-16g’

A.VI-17a

A.VI-17b

A.VI-17¢c

A.VI-17d

A.VI-17e

A.VI-17f

A.VI-18a
A.VI-18b
A.VI-18¢c
A.VI-18d
A.VI-18e

A.VI-18f

LIST OF TABLES
(continued)

Intakes for Toxicants for Great Miami: River user- Great Miami River Outfall,
Current Land Use

Intakes for Toxicants for Great Miami River User Confluence with Paddys Run,
Current Land User

Intakes for Carcinogens for Groundskeeper Production Area, Future Land Use
Intakes for Carcinogens for Groundskeeper Northwest Area, Future Land Use
Intakes for Carcinogens for Groundskeeper. Northeast Area, Future Land Use
Intakes for Carcinogens for Groundskeeper Southeast Area, Future Land Use
Intakes for Carcinogens for Groundskeeper Southwest Area, Future Land Use
Intakes for Carcinogens for Groundskeeper Waste Pit Area, Future Land Use -

~ Intakes for Carcinogens for Groundskeeper Shooting Range, Future Land Use

Intakes for Toxicants for Groundskeeper Production Area, Future Land Use
Intakes for Toxicants for Groundskeeper Northwest Area, Future Land Use
Intakes for Toxicants for Groundskeeper Northeast Area, Future Land Use
Intakes for Toxicants for Groundskeeper Southeast Area, Future Land Use
Intakes for Toxicants for Groundskeeper Southwest Area, Future Land Use
Intakes for Toxicants for Groundskeeper Waste Pit Area, Future Land Use
Intakes for Toxicants for Groundskeeper Shooting Range, Future Land Use

Intakes for Carcinogens for Recreational User, Wildlife Reserve Production Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Wildlife Reserve Northwest Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Wildlife Reserve Northeast Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Wildlife Reserve Southeast Area,
Future Land Use, With Access Controls .

Intakes for Carcinogens for Recreational User, Wildlife Reserve Southwest Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Wildlife Reserve Waste Pit Area,
Future Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Wildlife Reserve Production Area,
Future Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Wildlife Reserve Northwest Area,
Future Land Use, With Access Controls -

Intakes for Toxicants for Recreational User, Wildlife Reserve Northeast Area, Future
Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Wildlife Reserve Southeast Area, Future
Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Wildlife Reserve Southwest Area,
Future Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Wildlife Reserve Waste Pit Area, Future
Land Use, With Access Controls
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A.VI-19a

A.VI-19b

_A.VI-19¢c .

A.VI-19d
A.VI-19¢
A.VI-19f

‘A.VI-19g

A.VI-20a
A.VI-20b
A.VI-20c

A.V1-20d

A.VI-20e

A.VI-20f

A.VI-20g

AVI2la
A.VI-21b
A.VI-21c

A.VI21d

A.VI-2le

AVI21f

A.VI-21g

LIST OF TABLES
(continued)
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Intakes for Carcinogens for Recreational User, Undeveloped Park Production Area,

Future Land Use, With Access Controls
Intakes for Carcinogens for Recreational User, Undeveloped Park Northwest Area,
Future Land Use, With Access Controls
Intakes for Carcinogens for Recreational User, Undeveloped Park Northeast Area,

" Future Land-Use; With- Access- Controls- . .. .. _

Intakes for Carcinogens for Recreational User, Undeveloped Park Southeast Area,
Future Land Use, With Access Controls
Intakes for Carcinogens for Recreational User, Undeveloped Park Southwest Area,
Future Land Use, With Access Controls
Intakes for Carcinogens for Recreational User, Undeveloped Park Waste Pit Area,
Future Land Use, With Access Controls
Intakes for Carcinogens for Recreational User, Undeveloped Park Shooting Range, -
Future Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Undeveloped Park Production Area,

 Future Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Undeveloped Park Northwest Area,
Future Land Use, With Access Controls
Intakes for Toxicants for Recreational User, Undeveloped Park Northeast Area,
Future Land Use, With Access Controls
Intakes for Toxicants for Recreational User, Undeveloped Park Southeast Area,
Future Land Use, With Access Controls
Intakes for Toxicants for Recreational User, Undeveloped Park Southwest Area,
Future Land Use, With Access Controls
Intakes for Toxicants for Recreational User, Undeveloped Park Waste Pit Area,
Future Land Use, With Access Controls
Intakes for Toxicants for Recreational User, Undeveloped Park Shooting Range,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Developed Park Production Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Developed Park Northwest Area,
Future Land Use, With Access Controls '

Intakes for Carcinogens for Recreational User, Developed Park Northeast Area, -
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Developed Park Southeast Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Developed Park Southwest Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Developed Park Waste Pit Area,
Future Land Use, With Access Controls

Intakes for Carcinogens for Recreational User, Developed Park Shooting Range,
Future Land Use, With Access Controls
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A.VI-22a
A.VI-22b
A.VI-22¢
A. VI-22d

A.VI-22¢

- AVI22f

A.VI-22g

A.VI-23a
A.VI-23b
A.VI-23c
A.VI-23d
A.VI-23e
A.VI-23f
A.VI-23g
A.VI-23h

A.VI-23i

A.VI-24a

A.VI-24b

A VI-24¢

A.VI-24d

A.VI-24e

A.VI-24f

LIST OF TARBLES
(continued)

Intakes for Toxicants for Recreational User, Developed Park Production Area, :- -
Future Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Developed Park Northwest Area, Future
Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Developed Park Northeast Area, Future
Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Developed Park Southeast- Area Future
Land Use, With Access Controls

Intakes for Toxicants for Recreational Usex: Developed Park Southwest Area, Future
Land Use, With Access Controls : g

Intakes for Toxicants for Recreational User, Developed Park Waste Pit Area Future
Land Use, With Access Controls

Intakes for Toxicants for Recreational User, Developed Park Shooting Range, Future
Land Use, With Access Controls

Intakes for Carcinogens for RME Off-Property Farmer Eastern Fenceline, Future
Land Use

Intakes for Carcinogens for RME Off-Property Farmer Northern Fenceline, Future
Land Use _

Intakes for Carcinogens for RME Off-Property Farmer Southern Fenceline, Future
Land Use

Intakes for Carcinogens for RME Off-Property Farmer Western Fenceline, Future
Land Use

Intakes for Carcinogens for RME Off-Property Farmer Northeast of FEMP, Future
Land Use '
Intakes for Carcinogens for RME Off-Property Farmer Southeast of FEMP, Future
Land Use

Intakes for Carcinogens for RME Off-Property Farmer at Well 2071, Future Land
Use

Intakes for Carcinogens for RME Off-Property Farmer at Well 2119, Future Land
Use

Intakes for Carcinogens for RME Off-Property Farmer Near the Great Mlaml River,
Future Land Use

Intakes for Toxicants for RME Off-Property Farmer Eastern Fenceline, Future Land
Use

Intakes for Toxicants for RME Off-Property Farmer North Fenceline, Future Land
Use

Intakes for Toxicants for RME Off-Property Farmer South Fenceline, Future Land
Use

Intakes for Toxicants for RME Off-Property Farmer Western Fenceline, Future Land
Use

Intakes for Toxicants for RME Off-Property Farmer Northeast of FEMP, Future
Land Use

Intakes for Tox1cants for RME Off-Property Farmer Southeast of FEMP Future
Land Use
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A.VI-24g
A.VI-24h
A.VI-24i

A.VI-25a

A.VI-25b
A.VI-25¢
A.VI-25d
A.VI-25e
A.VI-25f
A.VI-25g

A.VI-25h
A.VI-=25i

A.VI-26a

A.VI-26b

A.VI-26¢

A.VI-26d

A.VI-26e

A.VI-26f

A.VI-26g
A.VI-26h
A.VI-26i

A.VI-27a

A.VI-28a

Dy 38 0%
LIST OF TABLES
(continued)

Intakes for Toxicants for RME Off-Property: Farmer ‘at*Well 2071, ‘Future Land Use

_Intakes for Toxicants for RME Off-Property Farmer at Well 2119, Future Land Use

Intakes for Toxicants for RME Off- Property Farmer Near the Great Miami River,
Future Land Use

" Intakes for- Carcmogens for RME- Off-Propercy Chlld Eastem Fencelme Future Land

Use

Intakes for Carcinogens for RME Off-Property Child Northern Fenceline, Future
Land Use

Intakes for Carcinogens for RME Off-Property Child Southern Fencelme Future
Land Use

Intakes for Carcinogens for RME Off-Property .Child Western Fenceline, Future
Land Use

Intakes for Carcinogens for RME Off-Property Child Northeast of FEMP, Future
Land Use

Intakes for Carcinogens for RME Off-Property Child Southeast of FEMP, Future
Land Use

Intakes for Carcinogens for Off-Property Child at Well 2071, Future Land Use

Intakes for Carcinogens for Off-Property Child at Well 2119, Future Land Use
Intakes for Carcinogens for Off-Property Child Near the Great Miami River, Future
land Use

Intakes for Toxlcants for RME Off-Property Child Eastern Fenceline, Future Land
H)st‘:kes for Toxicants for RME Off-Property Child Northern Fencelme Future Land
gnst:kes for Toxicants for RME Off-Property Child Southern Fenceline, Future Land
g:i:kes for Toxicants for RME Off-Property Child Western Fencelme Future Land
gli:kes for Toxicants for RME Off-Property Child Northeast of FEMP, Future Land .
g\i:kes for Toxicants for RME Off-Property Child Southeast of FEMP, Future Land
}ﬁ:kes for Toxncants for Off-Property Child at Well 2071, Future Land Use

Intakes for Toxicants for Off-Property Child at Well 2119, Future Land Use
}:ntzk%s;or Toxicants for Off-Property Child Near the Great Miami River, Future

Intakes for Carcinogens for Great Miami River User Confluence with Paddys Run,
Future Land Use

Intakes for Toxicants for Great Miami River User Confluence with Paddys Run,
Future Land Use
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A.VI-29a
A.VIf29b
A.VI-29¢
A.VI-29d
A.VI-29e

A.VI-29f

A.VI-29g

A.VI-30a
A.VI-30b
A.VI-30c
A.VI-30d
A .VI-30e
A.VI-30f

A.VI-30g

A.VI-3la
A.VI-31b
A.VI3lc
A.VI-31d
A.VI-3le
A.VI-31f

- A.VI-3lg

A.VI-32a

L

LIST OF TABLES
(continued)

Intakes for Carcinogens for RME On-Property Farmer Production Area, Future Land
gi:kes for Carcinogens for RME On-Property Farmer Northwest Area, Future Land
gxi:kes for Carcinogens for RME On-Property Farmer. Northeast Area, Future Land
}les;:kes for Carcinogens for RME On-Property Farmer Southeast Area, Future Land
gli:kes for Carcinogens for RME On-Property Farmer Southwest Area, Future Land
Ilrlli:kes for Carcinogens for RME On-Property Farmer Waste Pit Area, Future Land
Ilrlxi:kes for Carcinogens for RME On-Property Farmer Shootmg Range Area, Future
Land Use

Intakes for Toxicants for RME On-Property Farmer Production Area, Future Land
gxst:kes for Toxicants for RME On-Property Farmer Northwest Area, Future Land
}ist:kes for Toxicants for RME On-Property Farmer Northeast Area, Future Land
-}rjli:kes for Toxicants for RME On-Property Farmer Southeast Area, Future Land
Hliackes for Toxicants for RME On-Property Farmer Southwest Area Future Land
Hxi:kes for Toxicants for RME On-Property Farmer Waste Pit Area, Future _Land
Elﬁl;elsj for Toxicants for RME On-Property Farmer Shooting Range Area, Future
and Use

Intakes for Carcinogens for CT On-Property Farmer Production Area, Future Land
glst:kes for Carcinogens for CT On-Property Farmer Northwest Area, Future Land
gli:kes for Carcinogens for CT On-Property Farmer Northeast Area, Future Land

}ii:kes for Carcinogens for CT On-Property Farmer Southeast Area Future Land

g)i:kes for Carcinogens for CT On-Property Farmer Southwest Area, Future Land
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