Appendix J

Summary of Quality Assurance Crosscheck Analyses

Keeping Up With Regulatory Changes



Table J - 1

Comparison of Radiological Results with Known Results of Crosscheck Samples
from the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 48; EML-596 QAP 9803; July 1998

Analyte Matrix Actual Reported Ratio Accept?  Analyzed by:
Am-241 Air filter 6.87E-02 1.34E-01 1.955 Pass GEL
Ce-144 Air filter 8.21E+00 7.51E+00 0914 Yes GEL
Co-57 Air filter 1.11E+01 1.07E+01 0.960 Yes GEL
Co-60 Air filter 9.09E+00 9.01E+00 0.991 Yes GEL
Cs-134 Air filter 1.97E+01 1.83E+01 0.926 Yes GEL
Cs-137 Air filter 1.19E+01 1.16E+01 0.976 Yes GEL
Gross Alpha Air filter 1.40E+00 1.38E+00 0.983 Yes GEL
Gross Beta Air filter 1.96E+00 1.94E+00 0.987 Yes GEL
Mn-54 Air filter 5.44E+00 5.40E+00 0.992 Yes GEL
Pu-238 Air filter 6.95E-02 6.57E-02 0.945 Yes GEL
Pu-239 Air filter 6.24E-02 7.14E-02 1.145 Yes GEL
Sb-125 Air filter 1.22E+01 1.32E+01 1.087 Yes GEL
Sr-90 Air filter 1.76E+00 1.03E+00 0.583 No GEL
U-234 Air filter 3.08E-02 3.41E-02 1.107 Yes GEL
U-238 Air filter 3.05E-02 3.48E-02 1.142 Yes GEL
U (ug) Air filter 2.47E+00 2.93E+00 1.187 Yes GEL
Gross Alpha Air filter 1.40E+00 1.15E+00 0.821 Pass EL
Gross Beta Air filter 1.96E+00 2.18E+00 1.112 Yes EL
Cs-137 Soil 3.30E+02 3.53E+02 1.072 Yes GEL
K-40 Soil 3.14E+02 3.54E+02 1.129 Yes GEL
Pu-239 Soil 5.30E+00 5.42E+00 1.022 Yes GEL
Sr-90 Soil 1.31E+01 1.13E+01 0.862 Yes GEL
U-234 Soil 3.11E+01 2.70E+01 0.867 Yes GEL
U-238 Soil 3.19E+01 2.75E+01 0.863 Yes GEL
U (ng) Soil 2.58E+00 9.50E-01 0.368 No GEL
Am-241 Veg 1.11E+00 1.43E+00 1.296 Yes GEL
Cm-244 Veg 2.17E+00 2.66E+00 1.226 Yes GEL
Co-60 Veg 1.06E+01 1.11E+01 1.053 Yes GEL
Cs-137 Veg 1.82E+02 1.89E+02 1.044 Yes GEL
K-40 Veg 7.08E+02 8.13E+02 1.148 Yes GEL
Pu-239 Veg 1.77E+00 2.28E+00 1.286 Pass GEL
Sr-90 Veg 3.59E+02 3.40E+02 0.947 Yes GEL

Units for air filters: Bg/filter; units for soil and vegetation: Bq/kg; units for water: Bq/L. Units for elemental uranium:
uglfilter, ug/g, or ug/mL. Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI]).

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits.



Table J - 1 (concluded)

Comparison of Radiological Results with Known Results of Crosscheck Samples
from the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 48; EML-596 QAP 9803; July 1998

Analyte Matrix Actual Reported Ratio Accept?  Analyzed by:
Am-241 Water 1.23E+00 1.36E+00 1.108 Yes GEL
Co-60 Water 1.36E+01 1.47E+01 1.083 Yes GEL
Cs-137 Water 4.60E+01 5.16E+01 1.122 Yes GEL
Fe-55 Water 2.03E+02 2.60E+02 1.284 Yes GEL
Gross Alpha Water 1.42E+03 1.65E+03 1.162 Pass GEL
Gross Beta Water 2.20E+03 2.16E+03 0.980 Yes GEL
H-3 Water 2.18E+02 2.12E+02 0.971 Yes GEL
Mn-54 Water 5.70E+01 6.32E+01 1.109 Yes GEL
Pu-238 Water 2.53E+00 2.32E+00 0.919 Yes GEL
Pu-239 Water 1.65E+00 1.59E+00 0.966 Yes GEL
Sr-90 Water 4.36E+00 4.52E+00 1.037 Yes GEL
U-234 Water 3.96E-01 3.85E-01 0.971 Yes GEL
U-238 Water 3.96E-01 3.92E-01 0.990 Yes GEL
U (ug) Water 3.20E-02 3.47E-02 1.085 Yes GEL
Co-60 Water 1.36E+01 1.49E+01 1.096 Yes EL
Cs-137 Water 4.60E+01 4.86E+01 1.057 Yes EL
Gross Alpha Water 1.42E+03 1.23E+03 0.864 Yes EL
Gross Beta Water 2.20E+03 2.39E+03 1.087 Yes EL
H-3 Water 2.18E+02 2.34E+02 1.072 Yes EL
Mn-54 Water 5.70E+01 6.19E+01 1.086 Yes EL
Sr-90 Water 4.36E+00 4.52E+00 1.037 Yes EL

Units for air filters: Bq/filter,; units for soil and vegetation: Bq/kg; units for water: Bq/L. Units for elemental uranium:
ug/filter, ug/g, or ug/mL. Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI].)

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits.



Table J - 2

Comparison of Radiological Results with Known Results of Crosscheck Samples
from the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 49; EML-600 QAP 9809; December 1998

Analyte Matrix Actual Reported Ratio Accept?  Analyzed by:
Am-241 Air filter 5.10E-01 5.49E-01 1.08 Yes GEL
Co-60 Air filter 9.16E+00 9.18E+00 1.00 Yes GEL
Cs-137 Air filter 2.25E+01 2.26E+01 1.01 Yes GEL
Gross Alpha Air filter 1.65E+00 1.63E+00 0.99 Yes GEL
Gross Beta Air filter 2.16E+00 1.78E+00 0.82 Pass GEL
Mn-54 Air filter 4.92E+00 5.30E+00 1.08 Yes GEL
Pu-238 Air filter 4.60E-01 5.09E-01 1.11 Yes GEL
Pu-239 Air filter 4.20E-01 4.61E-01 1.10 Yes GEL
Sb-125 Air filter 8.89E+00 2.72E+00 0.31 No GEL
Sr-90 Air filter 1.12E+00 1.18E+00 1.06 Yes GEL
U-234 Air filter 2.60E-01 2.42E-01 0.93 Yes GEL
U-238 Air filter 2.60E-01 2.46E-01 0.94 Yes GEL
U (ug) Air filter 2.10E+01 1.69E+01 0.81 Pass GEL
Gross Alpha Air filter 1.65E+00 1.53E+00 0.93 Yes EL
Gross Beta Air filter 2.16E+00 2.17E+00 1.00 Yes EL
Ac-228 Soil 5.26E+01 5.36E+01 1.02 Yes GEL
Am-241 Soil 7.47E+00 6.96E+00 0.93 Yes GEL
Bi-212 Soil 5.83E+01 3.18E+01 0.54 Yes GEL
Cs-137 Soil 9.54E+02 9.81E+02 1.03 Yes GEL
K-40 Soil 3.14E+02 3.50E+02 1.12 Yes GEL
Pb-212 Soil 5.28E+01 5.65E+01 1.07 Yes GEL
Pb-214 Soil 2.91E+01 3.26E+01 1.12 Yes GEL
Pu-239 Soil 1.31E+01 1.22E+01 0.93 Yes GEL
Ra-226 Soil 2.90E+01 3.00E+01 1.03 Yes GEL
Sr-90 Soil 3.96E+01 3.29E+01 0.83 Yes GEL
Th-228 Soil 5.27E+01 5.36E+01 1.02 Yes GEL
Th-234 Soil 1.14E+02 1.09E+02 0.96 Yes GEL
U-234 Soil 1.13E+02 1.03E+02 0.91 Yes GEL
U-238 Soil 1.20E+02 1.17E+02 0.98 Yes GEL
Am-241 Veg 2.33E+00 2.69E+00 1.15 Yes GEL
Cm-244 Veg 1.76E+00 2.04E+00 1.16 Yes GEL
Co-60 Veg 2.00E+01 1.93E+01 0.97 Yes GEL
Cs-137 Veg 3.90E+02 3.78E+02 0.97 Yes GEL
K-40 Veg 4.60E+02 4.68E+02 1.02 Yes GEL
Pu-239 Veg 3.72E+00 5.03E+00 1.35 Pass GEL
Sr-90 Veg 6.06E+02 5.88E+02 0.97 Yes GEL

Units for air filters: Bg/filter; units for soil and vegetation: Bq/kg; units for water: Bq/L. Units for elemental uranium:
ug/filter, ug/g, or ug/mL. Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI]).

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits.
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Table J - 2 (concluded)

Comparison of Radiological Results with Known Results of Crosscheck Samples
from the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 49; EML-600 QAP 9809; December 1998

Analyte Matrix Actual Reported Ratio Accept?  Analyzed by:
Am-241 Water 1.25E+00 1.23E+00 0.98 Yes GEL
Co-60 Water 4.94E+01 5.35E+01 1.08 Yes GEL
Cs-137 Water 5.00E+01 5.26E+01 1.05 Yes GEL
Fe-55 Water 1.39E+02 1.17E+02 0.84 Yes GEL
Gross Alpha Water 1.08E+03 1.12E+03 1.04 Yes GEL
Gross Beta Water 1.42E+03 1.23E+03 0.87 Yes GEL
H-3 Water 7.62E+01 9.19E+01 1.21 Yes GEL
Mn-54 Water 3.24E+01 3.64E+01 1.12 Yes GEL
Ni-63 Water 9.57E+01 5.54E+01 0.58 Yes GEL
Pu-238 Water 1.10E+00 1.14E+00 1.03 Yes GEL
Pu-239 Water 1.41E+00 1.46E+00 1.04 Yes GEL
Sr-90 Water 2.11E+00 2.01E-01 0.10 No GEL
U-234 Water 5.10E-01 5.40E-01 1.06 Yes GEL
U-238 Water 5.20E-01 5.18E-01 1.00 Yes GEL
U (ug) Water 4.00E-02 4.05E-02 1.01 Yes GEL
Co-60 Water 4.94E+01 5.21E+01 1.05 Yes EL
Cs-137 Water 5.00E+01 5.06E+01 1.01 Yes EL
Gross Alpha Water 1.08E+03 8.48E+02 0.79 Pass EL
Gross Beta Water 1.42E+03 1.28E+03 0.90 Yes EL
H-3 Water 7.62E+01 8.09E+01 1.06 Yes EL
Mn-54 Water 3.24E+01 3.63E+01 1.12 Yes EL
Sr-90 Water 2.11E+00 2.43E+00 1.15 Yes EL

Units for air filters: Bg/filter; units for soil and vegetation: Bq/kg; units for water: Bq/L. Units for elemental uranium:
uglfilter, ug/g, or ug/mL. Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI]).

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits.



Comparison of Radiological Results with Known Results of Crosscheck Samples
from the EPA National Exposure Research Laboratory,

Table J - 3

Environmental Sciences Division (NERL-ESD)

Sample

ABW
(January 1998)

ABW
(July 1998)

ABW
(November 1998)

TRW
(March 1998)

TRW
(August 1998)

PE-A
(October 1998)

Analyte

Alpha
Alpha
Beta
Beta

Alpha
Alpha
Beta
Beta

Alpha
Alpha
Beta
Beta

H-3
H-3

H-3
H-3

Alpha
Alpha
Ra-226
Ra-228
U(Nat)

Matrix

Water
Water
Water
Water

Water
Water
Water
Water

Water
Water
Water
Water

Water
Water

Water
Water

Water
Water
Water
Water
Water

Actual

30.5
30.5
3.9
3.9

7.2
7.2
12.8
12.8

47.2
47.2
3.5
3.5

2155
2155

17996
17996

30.1
30.1
4.5
1.5
18.1

Reported

22.30
19.30
7.33
6.70

6.73
6.17
15.17
10.30

37.63
27.63
6.73
5.77

2208.00
2041.67

18376.33
16460.00

28.60

31.77
7.60
1.87
16.37

Accept?

Yes
Pass
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Pass
Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Analyzed By:

EL
GEL
EL
GEL

EL
GEL
EL
GEL

EL
GEL
EL
GEL

EL
GEL

EL
GEL

EL

GEL
GEL
GEL
GEL

Units are in pCi/L.

Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineering Laboratory (GEL,
formerly Environmental Physics, Inc. [EPI]) as indicated.

Explanation of code(s): PE-A = performance evaluation (alpha); PE-B = performance evaluation (beta); GAM =
gamma in water;, TRW = tritium in water; ABW = alpha and beta in water.

Acceptance limits are statistically defined by NERL-ESD for individual analytes and matrices. Yes indicates a ratio

within warning limits; Pass indicates a ratio within control limits but outside warning limits, No indicates a ratio

outside control limits.
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Table J - 3 (concluded)

Comparison of Radiological Results with Known Results of Crosscheck Samples
from the EPA National Exposure Research Laboratory,
Environmental Sciences Division (NERL-ESD)

Sample Analyte Matrix Actual Reported Accept? Analyzed By:
PE-B Beta Water 94.0 98.23 Yes EL
(October 1998) Beta Water 94.0 87.97 Yes GEL
Sr-89 Water 19.0 12.67 Pass GEL
Sr-90 Water 8.0 5.33 Yes GEL
Co-60 Water 21.0 26.00 Yes EL
Co-60 Water 21.0 23.67 Yes GEL
Cs-134 Water 6.0 6.33 Yes EL
Cs-134 Water 6.0 6.33 Yes GEL
Cs-137 Water 50.0 51.67 Yes EL
Cs-137 Water 50.0 50.00 Yes GEL
GAM Co-60 Water 12.0 13.00 Yes EL
(June 1998) Co-60 Water 12.0 14.00 Yes GEL
Zn-65 Water 104.0 110.33 Yes EL
Zn-65 Water 104.0 115.00 Yes GEL
Cs-134 Water 31.0 25.67 Yes EL
Cs-134 Water 31.0 26.67 Yes GEL
Cs-137 Water 35.0 35.67 Yes EL
Cs-137 Water 35.0 35.67 Yes GEL
Ba-133 Water 40.0 38.67 Yes EL
Ba-133 Water 40.0 40.33 Yes GEL
GAM Co-60 Water 38.0 38.33 Yes EL
(November 1998) Co-60 Water 38.0 40.00 Yes GEL
Zn-65 Water 131.0 139.67 Yes EL
Zn-65 Water 131.0 140.00 Yes GEL
Cs-134 Water 105.0 91.67 No EL
Cs-134 Water 105.0 89.00 No GEL
Cs-137 Water 111.0 112.67 Yes EL
Cs-137 Water 111.0 114.67 Yes GEL
Ba-133 Water 56.0 51.67 Yes EL
Ba-133 Water 56.0 55.33 Yes GEL

Units are in pCi/L.

Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineering Laboratory (GEL,
formerly Environmental Physics, Inc. [EPI]) as indicated.

Explanation of code(s): PE-A = performance evaluation (alpha); PE-B = performance evaluation (beta); GAM =
gamma in water; TRW = tritium in water; ABW = alpha and beta in water.

Acceptance limits are statistically defined by NERL-ESD for individual analytes and matrices. Yes indicates a ratio
within warning limits, Pass indicates a ratio within control limits but outside warning limits, No indicates a ratio
outside control limits.
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Table J - 4

Comparison of Water Quality Parameters in Crosscheck Samples
between the West Valley Demonstration Project and the EPA’s
1998 Discharge Monitoring Report-Quality Assurance (DMR-QA) Study 18
for the National Pollutant Discharge Elimination System (NPDES)

Analyte Units Actual Reported Accept? Analyzed by:
Aluminum pg/L 3105 3140 Yes E&E
Arsenic pg/L 160 168 Yes E&E
Cadmium ng/L 170 190 Pass E&E
Chromium ng/L 650 711 Pass E&E
Cobalt pg/L 503 560 Pass E&E
Copper ng/L 700 764 Yes E&E
Iron pg/L 834 1080 No E&E
Lead pg/L 70.6 72.1 Yes E&E
Manganese pg/L 240 263 No E&E
Mercury ug/L 1.15 1.01 Yes E&E
Nickel pg/L 2501 2950 No E&E
Selenium ng/L 260 298 No E&E
Vanadium pg/L 4202 4370 Yes E&E
Zinc pg/L 631 718 No E&E
pH SU 8.60 8.66 Yes WVNS
Total cyanide mg/L 0.140 0.142 Yes E&E
Non-filterable residue (TSS) mg/L 64 37.8 Yes E&E
Oil and grease mg/L 19.1 23.4 Yes E&E
Total phenolics mg/L 0.067 0.022 No E&E
Total residual chlorine mg/L 0.93 1.10 Yes WVNS
Ammonia-nitrogen mg/L 4.80 4.55 Yes E&E
Nitrate-nitrogen mg/L 12.0 12.0 Yes E&E
BODj; mg/L 37.6 334 Yes E&E

Analyses were conducted by Ecology & Environment, Inc. (E&E) or WVNS, as indicated.

Acceptance limits are determined by the EPA: Yes indicates a result within warning limits; Pass indicates a result
within control limits but outside warning limits; Neo indicates a result outside control limits.



