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Number 
Name of Analyta of Plumes 

100 Areas 
Chromium { + 6) 3 
Niuata 10 

Strontium-90 8 

!!'ilium J!iy~en-31 4 

200 West Area 

Arsenic 4 
Carbon Tetrachloride 1 
Chloroform 2 
Chromium 5 

Fluoride 3 
lodine-129 2 
Nitrate 5 
!echf!!tium-99 5 
T richloroethylene 3 
!!ilium !!"iydrooen-31 3 
Uranium 4 

200 East Area 
Arsenic 4 
Cesium-137 1 
Chloroform 1 
Chromium 4 
Coball -60 2 
Cyanide 2 
lodine-129 3 
Nitrate 7 
Plutonium-239/240 1 
Strontium-90 5 
Technetium-99 2 
Tritium {Hydro9en-31 5 

Uranium 1 

- --

600 Area {Solid Wasta Landfill Site) 
Chloroform 1 - - -
Dichloroethane, 1, 1- 1 
T e1rachloroe1hene 1 
Trichloroethane, 1, 1, 1- 1 
T richloroethene 1 

Table B.3 . Parameters Used to Screen Groundwater Away from the Columbia River 

lnoaation External 
Siona Slone Cancer Fish Water Quality 

Maximum Factor Factor RID Potancv Factor Bioaccumulation LC50 TLM Crileria 

Concentration Reference CRiak/nCil CRiak/nCil Cmo/ko/dav) Cmo/ka/davl CL/kgl (µa/LI (µg/L) Cµg/LI 

1,570 nob DOE 1994b 1 41 200 1,000 11 
130,000 oob DOE 1994b 2 150,000 20,000 

1,800 nCi/L DOE 1994b 0 0 50 

80,000 nCi/L DOE 1994b 0 0 1 

24 oob Ford 1993 0 2 100 1,100 190 
6,559 nob Ford 1993 0 0 150 125,000 

1,595 nob Ford 1993 0 0 100 100,000 
323 oob Ford 1993 1 41 200 1,000 11 

10,067 oob Ford 1993 0 10 2,300 
30 oCi/L Ford 1993 0 0 15 

1,322,000 nnh Ford 1993 2 150,000 20,000 
26,602 nCi/L Ford 1993 0 0 15 - -

32 oob Ford 1993 0 11 55 ,000 ----~- ----
6, 193,000 oCi/L Ford 1993 0 0 1 - -- - -

1,616 oCi/L DOE 1994b 0 0 50 

--- ------

· 24 oob Ford 1993 0 2 100 1,100 190 
1,326 oCi/L Ford 1993 0 0 2,000 

7 pob DOE 1994b 0 0 100 100,000 
288 oob Ford 1993 1 41 200 1,000 11 

440 oCi/L Ford 1993 0 0 330 
893 nob Ford 1993 0 0 5 
20 oCi/L Ford 1993 0 0 15 

397,000 nob Ford 1993 2 150,000 20,000 
69 oCi/L Ford 1993 

5,149 oCi/L Ford 1993 0 0 50 -------
22,163 oCi/L Ford 1993 0 0 15 -

4, 126,000 oCi/L Ford 1993 0 0 1 
27 oCi/L Ford 1993 0 0 50 .. ______ 

- ---- - ·- -- ---- ------
-- ------ -~----- - - ·- ---- -

- -- - -----
0 .5 npb DOE 1994b 0 0 100 100,000 

7 oob DOE 1994b 0 7 220,000 - ---- -----
12 nob DOE 1994b 0 0 100 13,000 -
50 nob DOE 1994b 0 0 39 50,000 -- -

7 oob DOE 1994b 0 52 55,000 

L.~ 
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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 

EPA-10 

I 

Inadequate? 

LC50/100 

LD 
M 

ND 
Non-Haz.? 

Suspect 
SW 

SW-LD 

T .1/2 

TLM 

Unclass? 
WQC 

= background denotes that the highest concentration found was at 
background level so eliminated from consideration. 

= eliminated based on the guidance in EPA Region 10 Supplemental Risk 
Assessment Guidance for Superfund (EPA 1991). 

= parameters derived from the Integrated Risk Information System (IRIS) 
database (EPA 1994b). 

= ·insufficient information available to classify as toxic or having carcino­
genic properties. 

= lowest concentration reported to be lethal to aquatic life 100 days after 
exposure, as reported in EPA 1985. 

= near limit of detection. 
= parameters derived from the Multimedia Environmental Pollutant 

Assessment System (MEPAS) database (Droppo et al. 1991). 
= not detected. 
= analyte not designated in database as containing hazardous properties. 
= noted in the source database as being unreliable (see Section 4 .4). 
= surface water (Columbia River water). 
= reported sample in surface water very near the limit of detection and, 

therefore, unreliable. 
= half-life of analyte indicates that any concentration present at sampling 

should now be decayed to insignificance. 
= lowest concentration below which no effects on aquatic life are observed, 

as reported in EPA 1985. 
= not classified in MEPAS or IRIS as hazardous. 
= water quality criteria. 

C.l 



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

Carcinogenic Rlak Ranking Hazard Index Ranking woe Screen Ranking LC50/100 Screan Ranking TLM Screen Ranking 

Surface Ground- Surface Ground- Surface Ground- Surface Ground- Surface Ground-

Name of Analyte NotH Water water Water water Water water Water water Water water 

1 ACETONE M , SW-LO 4.BOE-03 1.31 E-06 2.75E-04 7.60E-09 

2 ALUMINUM M,EPA-10 

3 AMERICIUM 241 1.42E-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 126 2.40E-06 ' 
8 ARSENIC I 2.68E-03 1.29E-06 4.92E+OO 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.BOE-04 

10 BERYLLIUM I 3.02E-06 1.41E-04 3.00E-03 

11 BERYLLIUM 7 Bkg 

12 BIS(2-ETHYLHEXYLI PHTHALATE I 2.22E-07 7.92E-04 1.66E-06 

13 BISMUTH Bkg,M 

14 BORON Bkg,I 

16 CADMIUM I 1.61E-04 6.12E-02 2.82E-02 1.03E-06 

16 CALCIUM Bkg,M,EPA· 10 

17 CARBON 14 9 .64E-06 

18 CESIUM 134 6 .34E-06 

19 CESIUM 137 2.67E-06 1.03E-07 

20 CHLORIDE M , SW-Bkg 

21 CHLOROFORM I 1.09E-07 1.82E-03 4.20E-06 

22 CHROMIUM I, SW-LO 6.60E-02 1.61 E-03 1.77E-01 1.96E-01 

23 COBALT M 2.36E-04 

24 COBALT 60 9.47E-06 1.20E-04 

25 COPPER M, SW-LO 1.75E+01 4.10E-01 1.83E+OO 4.30E~02 4.40E+OO 1.03E-01 

26 CYANIDE M 4.60E-05 ' 4.06E-03 

27 DICHLOROETHYLENE, 1,2- I 9.76E-08 4.00E-05 

28 DICHLOROETHYLENE, 1,2-trans- I 1.89E-05 7.87E-04 

29 EUROPIUM 164 8 .20E-07 

30 FLUORIDE M, SW•Bkg 2.84E-03 9 .04E-04 

31 HYDRAZINE 9.41E·07 3.50E·06 



• 

Table C.1. (contd) 

Carcinogenic Risk Ranking Huard Index Ranking WQC Screen Ranking LC60/100 Screen Ranking TLM Screen Ranking 

Surface Ground- Surface Ground- Surfaca Ground- Surface Ground· Surface Ground· 

Name of Analyte Notes Water water Watar watar Watar water Water watar Water water 

32 IODINE 129 1.44E-07 

33 IRON M,EPA-10 

34 LEAD M 6.37E-02 6.41E-02 3.26E-04 

,36 LITHIUM Bkg,M 

36 MAGNESIUM M,EPA-1 0 

37 MANGANESE M 6.24E-01 9.19E-03 4 .66E-03 8.00E-07 

38 MERCURY M 1. 17E-01 7.42E-01 8.90E-02 

39 METHYL ETHYL KETONE I 4 .29E-06 3.21E-07 

40 METHYLENE CHLORIDE I 1.20E·06 2.67E-03 6.63E-04 

41 NICKEL M, SW-LO 6.73E-01 1.04E-02 1.94E-01 2.99E-03 8.16E+OO 1.26E-03 

42 NITRATE M 1.76E+02 3.30E+01 2.40E+OO · 4.60E-01 

43 NITRITE 1.04E+03 3.00E-01 

(') 44 PHOSPHATE M 1.93E+OO 6.49E-06 

w 46 PLUTONIUM 238 6.74E-11 

46 PLUTONIUM 239 1.80E· 10 "° t.n 
47 POTASSIUM Bkg,M,EPA-10 -
48 RADIUM 226 6.61E-10 

("'1 
-~ 

49 RUTHENIUM 106 + D 2.31E-06 - CJ',Q 
~ 

60 SELENIUM M 2.44E-03 3.44E-03 6.88E-06 • 
61 SILICON Bkg,M co -, 
62 SILVER Bkg,I (.Jr,;! 

U"1 
63 SODIUM M,EPA-10 

64 STRONTIUM M 1.23E-04 1.66E-06 

66 STRONTIUM 90 6.63E-06 1.61E-06 

66 SULFATE M, SW-Bkg 2.62E-02 7.60E-03 

67 SULFIDE 3.76E-06 

68 TECHNETIUM 99 7.79E-09 

69 TETRACHLOROETHYLENE M 8.64E-07 2.17E-04 . 

60 THALLIUM 1.00E-02 

61 THORIUM 228 1.67E-06 • I 

62 THORIUM 232 6.04E-09 



Table C.l. (contd) 

- - 1-- ---
Carcinogenic Risk Ranking Hazard lndu Ranking WOC Screen Ranking LC50/ 1 00 Screen Ranking TLM Screen Ranking -- - - . ---- -- --

Surface Ground- Surface Ground- Surface Ground- Surface Ground- Surface Ground-
- - - -------------·- -~--- - -- ----- ---- - - . -- -

Name of Anelyte Notes Water water Water water Water water Water water Water water 
- -- -- -- - ··•----- ---- - -- - --

--- -- -- ---------- - ------- - --- - . -- -

63 TITANIUM Bkg,M 
- -- - --- --- - --- -- - - - -- --- - -- -- -· 

64 TOLUENE SW sample suspect 5.61E-03 3.46E-06 7.83E-03 4.83E-06 
--- --- - - --- -- ------

65 TRICHLOROETHYLENE M 2.28E-08 4.38E-05 
- -- --- --

66 TRITIUM (HYDROGEN 3) 2.86E-07 1.23E-07 - ---- - - - - -
67 URANIUM 233 3.36E-10 

- - - - -

68 URANIUM 234 1 .81 E-06 1 .21 E-08 

69 URANIUM 235 2.41 E-07 4.l OE-07 

70 URANIUM 238 1.89E-06 9.26E-09 ---~ ----
71 VANADIUM Bkg,M 7.27E-07 - - - --- --- --
72 XYLENE SW sample suspect 1.26E-03 1.00E-01 

-- - - - - ---- - - -
73 ZINC M, SW-LO 3.60E-01 2.88E-01 1.00E-01 8 .00E-02 2.56E+OO 2.05E+OO 



Table C.2. Results for Soil and Sediment 

Carcinogenic Risk Ranking Hazard Inda• Ranking wac Scraan Ranking LC60/100 Screen Ranking TLM Screen Ranking 

Name of Analyte Notea Soil Sediment Soll Sediment Soil Sediment Soll Sediment Soll Sediment 

81di11ouc.lld11 

1 AMERICIUM 241 2.30E-06 

2 ANTIMONY 124 T 1/2 - 60d 

3 CARBON 14 1.41E-07 

4 CESIUM 134 2.llE-07 1.63E-06 

5 CESIUM 137 6.96E-03 1.23E-05 

6 COBALT 60 1.66E-01 4.22E-06 

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 3.96E-08 

11 NICKEL 63 6.33E-07 

12 PLUTONIUM 238 8.32E-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-06 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 1.49E-09 4.34E-09 

21 THORIUM 234 3.20E-09 

22 TRITIUM (HYDROGEN 31 2.60E-07 

23 URANIUM 233 3.97E-09 2.34E-09 

24 URANIUM 234 3.92E-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 96 1.40E-06 

Cb1mlc.•l1 
29 ACENAPHTHENE M 4.26E-06 6.26E-05 

30 ALUMINUM Bkg,M,EPA-10 

31 AMMONIA M 1.93E-04 1.81E-04 7.1 lE-03 6.67E-03 



Table C.2. (contd) 

Carcinogenic Rl1k Ranking Hazard Index Ranking woe Screen Ranking LC&0/)00 Screen Ranking TLM Screen Ranking 

Name of Anelyte Notes Soll Sediment Soll S•dlment sou Sediment Soll Sediment Soll Sediment 

32 ANTHRACENE M 1.69E-04 1.0SE-04 

33 AROCLOR 1248 (PCBI M 2.99E-02 7.07E+OO 3.56E-04 

34 ARSENIC I 3 .57E-04 5.70E-05 6.SOE-01 1.0SE-01 2.47E-03 3.95E-04 6.82E-03 

35 BARIUM SD-Bkg,I 7.93E-02 1.6BE-03 

36 BENZENE M 1.07E-07 2.25E-03 

37 BENZO(G,H,IIPERYLENE Non-Haz7,M 1.03E-04 

3B BENZO[alANTHRACENE M 3.71E-04 2.35E-04 

39 BENZO[alPYRENE M,Suspect 3.87E-03 2.03E-04 

40 BENZO(blFLUORANTHENE M 5.85E-04 2.23E-04 -
41 BENZO(KIFLUORANTHENE M 2.26E-04 1.90E-04 

42 BENZOIC ACID M 2.B2E-07 9.44E-06 

43 BERYLLIUM I 4.03E-05 5.54E-08 1.BBE-03 2.58E-04 4.00E-02 5.&0E-03 

44 BIS(2-ETHYLHEXYLI PHTHALATE I 3.02E-06 1.0BE-02 

45 CADMIUM I 9.36E-06 1.40E-04 2.97E-02 4 .46E-02 1.64E-02 2.45E-02 6.00E-07 9.00E-07 

46 CALCIUM Bkg,M,EPA-10 -
47 CHLORDANE I 7.62E-06 9.77E-01 1.05E +01 6.49E-01 

48 CHLORIDE Bkg,M 

49 CHLORINE (al Bkg,I 

50 CHROMIUM I 8.77E-02 4.13E-02 2.14E-03 1.0lE-03 2.35E-01 1.llE-01 1.22E-01 -
51 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.t8E-01 1.17E+02 3.33E-02 8.00E-02 

54 CYANIDE M 2.29E-06 2.02E-03 

55 DIBENZOFURAN lnadequate7,M . 
66 DIESEL FUEL M 9.47E-02 2.B0E+OO 

57 ENDRIN ALDEHYDE M 6.42E-04 1.65E-02 

58 ETHYL BENZENE M 1.39E-03 1.07E-02 

59 FLUORANTHENE I 5.30E-03 4.60E-04 

60 FLUORENE I 1.35E-04 4.75E-05 

61 FLUORIDE M 9.63E-05 2.04E-05 

62 FLUORINE (al Bkg,I 

63 INDENOI 1,2,3-COIPYRENE M, Suspect t.OSE-03 t .30E-04 

64 IRON M,EPA-10 



n 
-...I 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

(al 

Name of Analvt• Notes 

KEROSENE M 

LEAD M 

LITHIUM (al 8kg,M 

MAGNESIUM Bkg,M,EPA· 10 

MANGANESE Bkg,M 

MERCURY M 

METHYL-2-PENTANONE, 4· Non-haz?,M 

METHYLENE CHLORIDE I 

METHYLNAPHTHALENE, 2· Unclass7,M 

NICKEL M 

NITRATE M 

PHENANTHRENE M 

POTASSIUM Bkg,M,EPA-10 

PYRENE M 

SELENIUM M 

SILVER Bkg,M 

SILVER CHLORIDE M 

SODIUM Bkg,M,EPA· 10 

STRONTIUM M 

STRONTIUM CHLORIDE M 

SULFA TE (SULFURI M 

TITANIUM (al Bkg,M 

TOLUENE M 

TOTAL PETROLEUM HYDROCARBONS 

VANADIUM Bkg,M 

XYLENE M 

ZINC M 

ZIRCONIUM (al Bkg,M 

Concentrations of these chemicals fall within 

their respectively occurring background levels. 

Table C.2. (contd) 

Carcinogenic Risk Ranking Haza,d Index Ranking woe Screen Ranking LC60/100 Screen Ranking TLM Screen Ranking 

sou Sediment Soll Sediment sou Sediment Soll Sediment Soil Sediment 

6.36E-02 1.64E·01 

1.67E+OO 2.26E-01 1.69E+OO 2.28E-01 1.02E-02 . 1.38E-03 

6.67E-01 3.68E+OO 4.30E-01 -

· 4 .74E-10 1.06E-06 2.18E-07 

1.05E-05 

4.80E-02 4 .28E-03 1.38E-02 1.23E-03 5.82E-03 5.18E-04 

1.12E-01 1.62E-03 

1.48E-03 3.76E-04 

4.40E-03 3.00E-04 

6.96E-03 8 .40E-03 1.68E-03 

1.79E+OO -
2.66E-04 3.36E-06 

3.98E-09 6.00E-11 

6.60E-015 1.64E-05 -

2.12E-03 5 .83E-03 

5.67E-02 4.50E-03 

1.0lE-01 1.30E-01 2.81E-02 3.61E-02 7.19E-01 9.23E·01 



Table C.3. Results for Groundwater Aw.r:1 from the Columbia River 

Carcinogenic Hazard WQC I LCS0/100 TLM 
Risk Index Screen Screen Screen 

Name of Analyta Notes Ranking Ranking Ranking Ranking Ranking 

100 Areas 
Chromium ( + 6) I 5.31E-02 1.30E-03 1.43E-01 1.57E-01 
Nitrate M 4.77E+01 6.SOE-01 
Strontium-SO 3.62E-07 
Tritium (Hydrogen-3) 5.16E-OS 

200 Wast Area 
Arsenic I 1.82E-05 3.47E-02 1.26E-04 2.18E-03 
Carbon Tetrachloride M 5.37E-04 5.SOE+OO 5.25E-03 
Chloroform I 4.1 6E-06 6.S3E-02 1.60E-03 
Chromium I 1.0SE-02 2.67E-04 2.S4E-02 3.23E-02 
Fluoride M 1.38E-02 4.38E-03 
lodine-12S 2.71 E-08 
Nitrate M 4.85E+02 6.61E+OO 
Technetium-SS S.13E-08 
T richloroethylene M 3.02E-08 5.82E-05 
Tritium (Hydrogen-3) 4.00E-07 
Uranium 1.61 E-07 

200 East Area 
Arsenic I 1.82E-05 3.47E-02 1.26E-04 2.18E-03 
Cesium-137 2.73E-04 
Chloroform I 1.82E-08 3.04E-04 7.00E-06 
Chromium I S.75E-03 2.38E-04 2.62E-02 2.88E-02 
Cobalt-60 3.7SE-04 
Cyanide M 1.SSE-03 1. 72E-01 
lodine-12S 1.81 E-08 
Nitrate M 1.46E+02 1.SSE+OO 
Plutonium-23S/240 
Strontium-SO 1.04E-06 
Technetium-SS 7.61E-08 
Tritium (Hydrogen-3) 2.66E-07 
Uranium 2.6SE-OS 

600 Area (Solid Wasta Landfill Sita) 
Chloroform I 1.30E-OS 2.17E-05 5.00E-07 
Dichloroethane, 1, 1- M 4.S2E-06 3.18E-06 
Tetrachloroethene M 2.66E-07 5.21E-04 S.23E-05 
Trichloroethane, 1, 1, 1- M 5.60E-07 2.44E-03 1.00E-04 
T richloroethene M 1.SOE-08 1.27E-05 

C.8 
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