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Appendix C

Complete Numerical Results

This appendix provides the numerical results of applying the screening equations in Section 4.0 to
the detected analytes described in Sections 3.0 and 7.0. Table C.1 presents the numerical results of
screening samples at the Columbia River and groundwater within 150 meters (500 feet) of the
Columbia River. Table C.2 presents the numerical results of screening soil and sediment samples.
Table C.3 presents the numerical results of screening samples from groundwater farther than
150 meters (500 feet) from the Columbia River. Application of the equations and assumptions defined
in Section 4.0 results in a series of complementary, but not necessarily intercomparible, screening
values for each contaminant. The varying numbers of assumptions and associated varying degrees of
conservatism require that each of the screenings be evaluated separately. The results of the combined
screenings, however, then define the overall list of contaminants of concern.

Each table includes a "notes" column. The notes consist of abbreviated designations. The
following are the full descriptions of each designation as well as explanations of the column headings.

Bkg = background denotes that the highest concentration found was at
background level so eliminated from consideration.
EPA-10 = eliminated based on the guidance in EPA Region 10 Supplemental Risk
Assessment Guidance for Superfund (EPA 1991).

I = parameters derived from the Integrated Risk Information System (IRIS)
database (EPA 1994b).
Inadequate? = 'insufficient information available to classify as toxic or having carcino-

genic properties.
LC50/100 = lowest concentration reported to be lethal to aquatic life 100 days after
exposure, as reported in EPA 1985.
LD = near limit of detection.
M = parameters derived from the Multimedia Environmental Pollutant
Assessment Systern (MEPAS) database (Droppo et al. 1991).

ND = not detected.
Non-Haz.? = analyte not designated in database as containing hazardous properties.
Suspect = noted in the source database as being unreliable (see Section 4.4).
SW = surface water (Columbia River water).
SW-LD = reported sample in surface water very near the limit of detection and,
therefore, unreliable.
T.1/2 = half-life of analyte indicates that any concentration present at sampling
should now be decayed to insignificance.
TLM = lowest concentration below which no effects on aquatic life are observed,
as reported in EPA 1985.
Unclass? = not classified in MEPAS or IRIS as hazardous.

WQC = water quality criteria.

C.1




(e

Table C.1. Results for the Columbia River and Groundwater Near the Columbia River

Carcinogenic Risk Ranking

Hazard Index Ranking

WQC Screen Ranking

LC50/100 Screen Ranking

TLM Screen Ranking

Surface Ground- Surface Ground- Surface Ground- Surface Ground- Surface Ground-
Name of Analyte Notes Water water Water water Water water Water water Water water
1|ACETONE M, SW-LD 4.80E-03 1.31E-06 2.76E-04| 7.50E-09
2| ALUMINUM M,EPA-10 ’
3|AMERICIUM 241 1.42€-10
4|AMMONIA 1.05E-04 3.89E-03
5 AMMONIUM M 7.90E-04 9.06E-04
6|ANTIMONY 1.24E-01
7|ANTIMONY 125 2.40E-06 )
8|ARSENIC | 2.568E-03 1.29E-06| 4.92E+00 2.46E-02| 1.79E-02 8.95E-05 3.09E-01 1.66E-03
9|BARIUM I, SW-Bkg 8.48E-03 1.21E-02 1.80E-04
10|BERYLLIUM 1 3.02E-06 1.41E-04 3.00E-03
11|BERYLLIUM 7 Bkg
12|BIS(2-ETHYLHEXYL} PHTHALATE || 2.22E-07 7.92E-04 1.66E-06
13|BISMUTH Bkg,M
14|BORON Bkg,!
16|CADMIUM | 1.61E-04 6.12E-02 2.82E-02 1.03E-06
16|CALCIUM Bkg,M.EPA-10
17|CARBON 14 9.54E-06
18|CESIUM 134 6.34E-06
19|CESIUM 137 2.67E-05 1.03€E-07
20|CHLORIDE M, SW-Bkg
21|CHLOROFORM 1 1.09€-07 1.82E-03 4.20E-06
22{CHROMIUM I, SW-LD 6.60E-02 1.61E-03 1.77E-01 1.95E-01
23|COBALT M 2.36E-04
24 |COBALT 60 9.47E-06 1.20E-04
25|COPPER M, SW-LD 1.75E+01 4.10E-01| 1.83E+00 4.30E-02 4.40E+00 1.03E-01
26|CYANIDE M 4.60E-05 * 4.06E-03
27|DICHLOROETHYLENE, 1,2- | 9.76E-08 ' 4.00E-05
28|DICHLOROETHYLENE, 1,2-trans- || 1.89E-05 7.87E-04
29{EUROPIUM 154 8.20E-07
30|FLUORIDE M, SW-Bkg 2.84E-03 9.04E-04
31 |HYDRAZINE 9.41E-07 3.560E-06
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Table C.1. (contd)

Carcinogenic Risk Ranking Hazard Index Ranking WAQC Screen Ranking LC50/100 Screen Ranking TLM Screen Ranking
. Surface Ground- Surface Ground- Surface Ground- Surface Ground- Surface Ground-
Name of Analyte Notes Water water Water water Water water Water water Water water
32|IODINE 129 1.44E-07
33(IRON M,EPA-10
34 |LEAD M 6.37E-02 5.41E-02 3.26E-04
35|LITHIUM Bkg,M
36 | MAGNESIUM M,EPA-10
37| MANGANESE M 6.24E-01 9.19E-03 4.56E-03| 8.00E-07
38|MERCURY M 1.17E-01 7.42E-01 8.90E-02
39|METHYL ETHYL KETONE | 4.29E-08 3.21E-07
40|METHYLENE CHLORIDE | 1.20E-06 2.67E-03 6.53E-04
41 |NICKEL M, SW-LD 6.73E-01 1.04E-02| 1.94E-01 2.98E-03 8.16E+00| 1.26E-03
42|NITRATE M 1.76E+02| 3.30E+01 2.40E+00] - 4.60E-01
43 (NITRITE 1.04E+03 3.00E-01
44 |PHOSPHATE M 1.93E+00 5.49E-05
45|PLUTONIUM 238 B6.74E-11
46 |[PLUTONIUM 239 1.80E-10 '
47|POTASSIUM Bkg,M,.EPA-10
48|RADIUM 226 6.61E-10
49 |RUTHENIUM 106 +D 2.31E-06 =
50|SELENIUM M 2.44E-03 3.44E-03 6.88E-06
61|SILICON Bkg,M .
52|SILVER Bkg,|
53|SODIUM M,EPA-10
54 |STRONTIUM M 1.23E-04 1.66E-06
55 [STRONTIUM 90 6.63E-06 1.61E-05
56 |SULFATE M, SW-Bkg 2.52E-02 7.50E-03
§7|SULFIDE 3.76E-05
58| TECHNETIUM 99 7.79€E-09
59| TETRACHLOROETHYLENE M 8.64E-07 2.17€-04|
60| THALLIUM 1.00E-02
61|THORIUM 228 1.67E-06
62| THORIUM 232 6.04E-09

588172668 1596
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Table C.1. (contd)

- o Carcinogenic Risk Ranking H d Index Ranking wWaQcC Screen Ranking LC50/100 Screen Ranking ‘V'[L!d' Sfr}_aep Bﬂking

. L Surface Ground- Surface Ground- Surface Ground- Surface Ground- s“"“f,,k, Groun;é-
] !Eme of Analyte B Notes Water water Water water Water water Water _ water __V_!aleL v_;ale’r_
__63|TITANIUM Bkg,M o :_ . o 7 o

64 |TOLUENE SW sample suspect 5.61E-03 3.46E-06 7.83E-03|  4.B3E-06 e
_ 65| TRICHLOROETHYLENE M 2.28E-08 4.38E-05 1

66 |TRITIUM (HYDROGEN 3) 2.86E-07 1.23€-07 I
67 |URANIUM 233 3.36E-10 e ﬂi -

68 |URANIUM 234 1.81E-06 1.21E-08

69 |URANIUM 235 2.41E07|  4.10E-07 [ =

70|URANIUM 238 1.89E-06 9.26E-09 o
~ 71|VANADIUM Bkg,M 7;;&':07

72|XYLENE SW sample suspect 1.26E-03] EJEOI -

73|ZINC M, SW-LD 3.60E-01 2.88E-01| 1.00E-O1 8.00E-02| 2.56E+00 2.05E+00 0 A
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Table C.2. Results for Soil and Sediment

9581 * 268156

Carcinogenic Risk Ranking Hazard Index Ranking WQC Screen Ranking LC50/100 Screen Ranking TLM Screen Ranking
Name of Analyte Notes Soil Sediment Soil . Sediment Soil Sediment Solil Sediment Sail Sediment
Badionuclides
1|AMERICIUM 241 2.30E-06
2|ANTIMONY 124 T1/2 = 60d
3|CARBON 14 1.41E-07
4|CESIUM 134 2.11E-07 1.63E-06
5|CESIUM 137 65.96E-03 1.23E-05
6 |COBALT 60 1.55E-01 4.22E-05
7 |EUROPIUM 152 . 2.12E-01 8.68E-06
8|EUROPIUM 154 8.20E-02 9.84E-07
9|EUROPIUM 155 3.66E-04 1.89E-08
10 [NEPTUNIUM 237 3.95E-08
11|NICKEL 63 6.33E-07
12|PLUTONIUM 238 6.32E-07 6.61E-11
13{PLUTONIUM 239 1.38E-06 4.26E-09 ) =]
14{PLUTONIUM 240
16 |POTASSIUM 40 Bkg
16|RADIUM 226 6.71E-08 3.69E-08
17 |STRONTIUM 90 1.91E-06 4.16E-07
18| TECHNETIUM 99 2.30E-11 1.72E-11
19| THORIUM 228 2.86E-09 6.31E-09
20| THORIUM 232 1.49€-09 4.34E-09
21|THORIUM 234 3.20E-09
22|TRITIUM (HYDROGEN 3) 2.60E-07
23|URANIUM 233 3.97E-09 2.34E-09
24 |URANIUM 234 3.92€-09
25|URANIUM 235 2.96E-07 2.41E-06
26 |URANIUM 238 4.66E-09 3.19E-09
27|ZINC 65 Suspect 4.86E-07
28|ZIRCONIUM 95 1.40E-08
Chemicals
29| ACENAPHTHENE M 4.26E-05 5.25E-05
30 |ALUMINUM Bkg,M,EPA-10|
31|AMMONIA M 1.93E-04 1.81E-04 7.11E-03 8.67E-03
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Table C.2. (contd)

Carcinogenic Risk Ranking Hazard Index Ranking WQC Screen Ranking LC50/100 Screen Ranking TLM Screen Ranking
Name of Analyte Notes Soll Sediment Soll Seédiment Soil Sediment Soil Sediment Soil Sediment
32 |ANTHRACENE M 1.69€-04 1.08E-04
33|AROCLOR 1248 (PCB) M 2.99E-02 7.07E+00 3.56E-04
34 |ARSENIC | 3.57E-04 5.70E-06 6.80E-01 1.09E-01 2.47E-03 3.95€E-04 6.82E-03 )
35 |BARIUM SD-Bkg,| 7.93E-02 1.6BE-03
36 |BENZENE M 1.07E-07 2.25E-03
37|BENZO(G,H,)PERYLENE Non-Haz?,M 1.03E-04 N
38(BENZO[aJANTHRACENE M 3.71E-04 2.35E-04
39|BENZO[alPYRENE M,Suspect 3.67E-03 - 2.03€-04
40|BENZO[bJFLUORANTHENE M 6.66E-04 2,23€E-04 -
41|BENZO[K]JFLUORANTHENE M 2.26E-04 1.90E-04 b}
. 42|BENZOIC ACID M 2.82e-07 9.44E-06
43|BERYLLIUM | 4.03€-06 5.64E-06 1.88E-03 2.58E-04 4.00E-02 5.50E-03
44|BIS(2-ETHYLHEXYL) PHTHALATE |i 3.02E-06 1.08E-02 )
45 |CADMIUM 1 9.36E-06 1.40E-04 -2.97€-02 4.46E-02 1.64E-02 2.45E-02 6.00E-07| 9.00E-07
46 |CALCIUM Bkg.M,EPA-10| V
47 |CHLORDANE | 7.62E-06 9.77€-01 1.05E+01 5.49E-01
48 [CHLORIDE Bkg,M .
49 |CHLORINE (a) Bkg.!
50|CHROMIUM 1 8.77€-02 4.13E-02 2.14€E-03 1.01 E-03 2.36€-01 1.11E-01 1.22E-01 -
61|CHRYSENE M 1.84E-06 .
52|COBALT M 1.00E-02 3.39E-03 3.41E-08| 1.15E-08
53|COPPER M 1.11E+03 3.18E-01| 1.17E+02 3.33E-02 8.00E-02
54|CYANIDE M 2.29E-06 2.02E-03
55 |DIBENZOFURAN Inadequate?,M 4
66 | DIESEL FUEL M 9.47€-02 2.80E +00
57 |ENDRIN ALDEHYDE M 6.42E-04 1.65E-02
68|ETHYL BENZENE M 1.39E-03 1.07€-02
59 |FLUORANTHENE | 6.30E-03 4.50E-04
___60|FLUORENE | 1.35E-04 4.75E-05 —
61|FLUORIDE M 9.63E-05 2.04E-05 _
62 |FLUORINE (a) Bkg,!
63|INDENO(1,2,3-CD)PYRENE M, Suspect 1.09€-03 1.30E-04
64 |IRON M,EPA-10
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Table C.2. (contd)

Carcinogenic Risk Ranking Hazard Index Ranking WQC Screen Ranking LC50/100 Screen Ranking TLM Screen Ranking
Name of Analyte Notes Soll Sediment Soll Sediment Soil Sediment Soll Sediment Soil Sediment
65 |[KEROSENE M 6.36E-02 1.64E-01
66 [LEAD M 1.67E+00 2.26E-01| 1.69E+00 2.28E-01 1.02E-02|  1.38E-03
67 |LITHIUM {(a) |Bkg.M
68| MAGNESIUM Bkg,M,EPA-10)
69 |MANGANESE Bkg.M
70|MERCURY M 6.67E-01 3.568E +00 4.30E-01
71 |METHYL-2-PENTANONE, 4- Non-haz?, M j
72|METHYLENE CHLORIDE 1 - 4.74E-10 1.06E-06 2.18E-07
73|METHYLNAPHTHALENE, 2- Unclass?,M 1.05E-05
74 |NICKEL M 4.80E-02 4.28E-03 1.38E-02 1.23€-03 5.82E-03| 5.18E-04
75 |NITRATE M 1.12E-01 1.562E-03
76 |PHENANTHRENE M 1.48E-03 3.756E-04
77|POTASSIUM Bkg.M,EPA-10 =
78 |PYRENE M 4.40E-03 3.00E-04
79 |SELENIUM M 6.95E-03 8.40E-03 1.68E-03
801{SILVER Bkg.M
81 |SILVER CHLORIDE M 1.79E+00
82|SODIUM Bkg,M,EPA-10|
83 |STRONTIUM M 2.66E-04 3.36E-06
84 |STRONTIUM CHLORIDE M 3.98E-09 6.00E-11 i
85 |SULFATE (SULFUR) M 5.650E-06 1.64E-05 -
86 |TITANIUM (a) Bkg.M L
87 | TOLUENE M 2.12E-03 5.83E-03
88| TOTAL PETROLEUM HYDROCARBONS '
89|VANADIUM Bkg,M
90| XYLENE M 5.67E-02 4.50E-03
91]ZINC M 1.01E-01 1.30E-01 2.81E-02 3.61E-02 7.19E-01 9.23E-01
92|ZIRCONIUM (a) Bkg,M
(a) |Concentrations of these chemicals fall within
their respectively occurring background levels.

(581" 2668156



Table C.3. Results for Groundwater Away from the Columbia River
Carcinogenic Hazard wac LC50/100 TLM
Risk Index Screen Screen Screen
Name of Analyte Notes Ranking Ranking Ranking Ranking Ranking
100 Areas
Chromium ( + 6) | 5.31E-02 1.30E-03 1.43E-01 1.57E-01
Nitrate M 4,77E+01 6.50E-01
Strontium-90 3.62E-07
Tritium (Hydrogen-3) 5.16E-09
200 West Area
Arsenic ) 1.82E-05 3.47E-02 1.26E-04 2.18E-03
Carbon Tetrachloride M 5.37E-04| 5.80E+00 5.25E-03
Chioroform | 4.16E-06 6.93E-02 1.60E-03
Chromium | 1.09E-02 2.67E-04 2.94E-02 3.23E-02
Fluoride M 1.38E-02 4.38E-03
lodine-129 2.71E-08
Nitrate M 4.85E+02 6.61E+00
Technetium-99 9.13E-08
Trichloroethylene M 3.02E-08 5.82E-05
Tritium (Hydrogen-3) 4.00E-07
Uranium 1.61E-07
200 East Area ;
Arsenic | 1.82E-05 3.47E-02 1.26E-04 2.18E-03
Cesium-137 2.73E-04
Chioroform | 1.82E-08 3.04E-04 7.00E-06
Chromium | 9.75E-03 2.38E-04 2.62E-02 2.88E-02
Cobalt-60 3.79E-04
Cyanide M 1.95E-03 1.72E-01
lodine-129 1.81E-08
Nitrate M 1.46E+02 1.99E +00
Plutonium-239/240
Strontium-90 1.04E-06
Technetium-99 7.61E-08
Tritium (Hydrogen-3) 2.66E-07
Uranium 2.69E-09
600 Area (Saolid Wasta Landfill Site)
Chloroform | 1.30E-09 2.17E-05 5.00E-07
Dichloroethane, 1, 1- M 4.92E-06 3.18E-06
Tetrachloroethene M 2.66E-07 5.21E-04 9.23E-05
Trichloroethane, 1, 1, 1- M 5.60E-07 2.44E-03 1.00€-04
Trichloroethene M 1.90E-08 1.27E-05

C38




No. of
Copies

Offsite

12 DOE Office of Scientific and
Technical Information

M. Bauer

Confederated Tribes and Bands of the
Yakama Indian Nations

P.O. Box 151

Toppenish, WA 98948

S. Benz
600 S. Kent #71
Kennewick, WA 99336

L. Block

U.S. Fish and Wildlife Service
Moses Lake Field Office

P.O. Box 1157

Moses Lake, WA 98837

D. Bradshaw

Audobon Society of Portland
5151 Northwest Cornell Road
Portland, OR 97210

N. Buske

Search Technical Services
Star Route Box 17
Davenport, WA 99112

D. Cellarius

Sierra Club Northwest Office
1516 Melrose Avenue
Seattle, WA 98122

C. Cline

Washington State Department of Ecology
P.O. Box 47600

Olympia, WA 98504-7600

PNL-10400
UC-630
DRAFT

Distribution

No. of
Copies

F. R. Cook
2552 Harris
Richland, WA 99352

J. P. Corley
2213 Torbett
Richland, WA 99352

DNR Hanford Projects

Attn: J. R. Wilkinson
Confederated Tribes of the Umatilla
Indian Nation

P.O. Box 638

Pendleton, OR 97801

G. deBruler

Columbia River United
P.O. Box 667

Bingen, WA 98605

C. Denniston
Greenpeace

11815 - 20th SW
Seattle, WA 98146

B. Drost

USGS Water Resources Division
Washington District

1201 Pacific Avenue Suite 600
Tacoma, WA 98402

D. Dunning

Oregon Dept. of Energy
625 Marion Street NE
Salem, OR 97310

J. Erickson

Division of Radiation Protection
Washington State Dept. of Health
P.O. Box 47827

Olympia, WA 98504-7827



No. of
Copies

M. Fox, President
Hanford Family

P.O. Box 1462
Richland, WA 99352

R. Gardiner
614 Sherman Drive
The Dalles, OR 97058

N. J. Germond

League of Women Voters

224 Iron Mountain Boulevard
Lake Oswego, OR 97034

D. Maez
4214 W. John Day Place
Kennewick, WA 99336

C. Mebane

National Oceanic and Atmospheric
Administration

c/o EPA Seattle Office

1200 6th Avenue, HW-113

Seattle, WA 98101

J. Monteith

Oregon Natural Resources Council
1161 Lincoln Street

Eugene, OR 97401

D. Nichols

WNP-1

Building 52
Richland, WA 99352

R. Patt

Water Resources Department
158 - 12th Street N.E.
Salem, OR 97310-0210

G. Pollet

Heart of America Northwest
1305 4th Avenue, 208
Seattle, WA 98101

PNL-10400
UC-630
DRAFT

No. of
Copies

2

D. Powaukee

Nez Perce Tribe
P.O. Box 365
Lapwai, ID 83540

L. Stembridge

HEAL

1408 West Broadway Avenue
Spokane, WA 99201-1902

C. Stephan
1520 Torthay Court
Richland, WA 99352

D. Stewart-Smith

Oregon Department of Energy
625 Marion Street NE

Salem, OR 97310

J. P. Thomas

HHIN Resource Center
1719 Smith Tower

506 Second Avenue
Seattle, WA 98104

Onsite

11

Distr. 2

DOE Richland Operations Office

R. E Brich (5) H4-83
P. W. Willison A4-52
DOE Public Reading Room (5) H2-53

Washington State Department of
Ecology

S. M. Alexander B5-18
D. P. Holland (4) B5-18
J. W. Yokel B5-18

Westinghouse Hanford Company

Administrative Record (3) H6-08
A. S. Carlson B3-35



No. of
Copies

6

34

U. S. Environmental Protection Agency

L. E. Gadbois (5)

D. R. Sherwood

Pacific Northwest Laboratory

S. D. Cannon
R. L. Dirkes

B5-01
B5-01

K9-13
K6-61
K9-13
K6-52
K9-02
K2-02
K9-41

No. of
Copies

Distr. 3

. Huesties
D. Maughan

Miley
Morasch

. Napier (5)
Shipler
" Snyder
L. Templeton
W. H. Walters
L. K. Wenrich (5)
B. K. Wise
Records Center (2)
Publishing Coordination
Technical Library (5)

L.R
A.

T. B.
L. F
B. A
D. B.
S. E
W.

PNL-10400
UC-630
DRAFT

Ké6-61
K6-52
K5-12
K6-62
K3-54
K9-13
K3-54
K9-13
K9-33
K3-70
K9-04
K3-70
K1-06
P8-55



THIS PAGE INTENTIONALLY
LEFT BLANK



No. of
Copies

4

37

Westinghouse Hanford Company

Administrative Record (3)
A. S. Carlson

U.S. Environmental Protection

Agency

L. E. Gadbois (5)
D. R. Sherwood

Pacific Northwest Laboratory

N. C. Batishko
S. D. Cannon
R. L. Dirkes
P. W. Eslinger
S. L. Friant
M. S. Hanson

H6-08
B3-35

B5-01

_BS-01

K3-54
K9-13
K6-61
K9-13
K6-52
K9-02

WrHPZIOOTQ
TR ME Ym0
A
=
E

. Napier (5)

. B. Shipler

. F. Snyder

. L. Templeton
W. H. Walters

L. K. Wenrich (5)
B. K. Wise
Records Center (2)

€20

Publishing Coordination
Technical Library (5)

009189

K2-02
K941
K3-54
K6-61
K6-55
K6-52
KS5-12
K6-62
K3-54
K9-13
K3-54
K9-13
K9-33
K3-70
K9-04
K3-70
K1-06
P8-55




THIS PAG

E INTENTIONALLY

LEFT BLANK






