ANALYSIS OF WATER QUALITY SAMPLES IN THE ENVIRONMENTAL LABORATORY



APPENDIX D

SUMMARY OF QUALITY ASSURANCE CROSSCHECK
ANALYSES



Table D -1
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Comparison of Radiological Concentrations in Quality Assurance Samples between the West Valley
Demonstration Project and the Environmental Measurements Laboratory (EML) for QAP 8904 Samples

Units for air filters - pCi/filter; soil and vegetation - pCi/g; water - pCi/mL

Isotope Sample Actual Reported Ratio Rep/Act* Accept
BE-7 AIR 1.95E+03 1.59E +03 082 YES
CO-60 AIR 1.26B+02 LOTB+02 0.85 YES
SR-90 AIR 2.39E +00 3.00E + 00 126 PASS
Cs-134 AIR 1.585+02 148E +02 0.94 YES
CS-137 AIR 1.89E+02 1. 2E+02 091 YES
CE-144 AIR 327B+02 2.75E+02 0.84 YES
PU-239 AIR 2.70B-01 3.00E-01 111 YES
AM-241 ‘ AIR 2.25E-01 3.00E-01 133 PASS
U-238 AIR 9.00E-02 3.00E-01 333 NO
K-40 SOIL 241E+01 1.89E +01 0.78 " PASS
SR-90 SOIL 1.09E +00 8.00E-01 0.73 PASS
CS-137 SOIL 2.08E+01 1L.62E+01 0.78 PASS
PU-239 SoiL 4.20E-01 4,00E-01 0.95 YES
AM-241 SOIL 2.10E-01 2.00E-01 0.95 YES
K40 VEG 2.61E+01 227TE+01 0.87 YES
SR-90 VEG 375E+00 3.60E +00 0.96 ' YES
Cs-137 VEG 1.60E+00 1.20E+00 0.75 PASS
PU-239 VEG 2.20E-02 8.00E-02 3.64 NO
AM-241 VEG 1.50E-02 1.60E-02 1.07 YES
U-238 VEG 1.20E-02 2.40E-02 2.00 NO
H-3 WATER 6.31E+00 5.20E +00 0.82 YES
MN-54 WATER 3.00E-01 2.80E-01 093 YES
CO-57 WATER 8.80E-01 7.40E-01 0.84 YES
CO-60 WATER 9.40E-01 8.70E-01 093 YES
SR-90 WATER 5.50E-01 5.20E-01 0.95 YES
Cs-134 WATER 2.73B+00 2.70E +00 0.99 YES
CS-137 WATER 2.55E +00 2.40E +00 0.94 YES
PU-239 WATER 5.90E-03 7.00E-03 119 YES
AM-241 WATER 4.50B-03 4.00B-03 0.89 YES
U-238 WATER 4.40E-03 5.00E-03 1.14 YES

* Ratio of reported to actual: 1.2-0.8 acceptable; 1.5-0.5 pass



TableD-2

Comparison of Radiological Parameters in pCi/L in Quality Assurance Samples between the West Yalleg
Demonstration Project and the U.S. EPA’s Environmental Monitoring Systems Laboratory (EMSL) in 1989

Sample Analyte Matrix Actual Reported  Ratio Rep/Act* Accept
8902 GAM CO-60 WATER 1.00E+01 1.33E+01 1.33 YES
CR-51 WATER 235E+02 2.10E+02 0.89 YES
CS-134 WATER 1.00E+01 8.00E +00 0.80 YES
CS-137 WATER 1.00E+01 1.30E+01 1.30 YES
RU-106 WATER 1.78E+02 1.57TE+02 0.88 YES
ZN-65 WATER 1.59E+02 145E+02 0.91 YES
8902 TRW H-3 WATER 2.75E+03 2.52E+03 0.92 YES
8903 AF ALPHA FILTER 2.10E+01 2.07E+01 0.99 YES
BETA FILTER 6.20E+01 6.60E+01 1.06 YES
8904 MILK CS-137 MILK S.O00E+01 S.20E+01 1.04 YES
K MILK 1.60E +03 1.80E +03 1.12 YES
SR-89 MILK 3.90E+01 2.53E+01 0.65 YES
SR-90 MILK 5.50E+01 S5A40E+01 0.98 YES
8904 PE ALPHA WATER ’ 2.90E+01 1.97E+01 0.68 ° YES
BETA WATER S.70E+01 487E+01 0.85 YES
CS-134 WATER 2.00E+01 2.13E+01 1.06 YES
CS-137 WATER 2.00E+01 220E+01 1.10 YES
RA-226 WATER 3.50E +00 N.R. N/A N/A
RA-228 WATER 3.60E+00 N.R. N/A N/A
SR-89 WATER 8.00E + 00 N.R. N/A N/A
SR-90 WATER 8.00E+00 N.R. N/A N/A
U WATER 3.00E +00 N.R N/A N/A
8905 ABW ALPHA WATER 3.00E+01 2.40E+01 0.80 YES
BETA WATER 5.00E+01 6.23E+01 1.25 NO
8906 GAM BA-133 WATER 4.90E +01 2.83E+01 0.58 NO
CO-60 WATER 3.10E+01 2.60E+01 0.84 YES
CS-134 WATER 3.90E+01 3.57E+01 0.92 YES
CS-137 WATER 2.00E+01 2.50E+01 1.25 YES
RU-106 WATER 1.28E+02 8.83E+01 0.6% YES
ZN-65 WATER 1.65E+02 144E +02 0.87 YES
H-3 WATER 4.50E+03 3.99E +03 0.89 YES

Explanation of Codes: GAM - Gamma in water or soil; TRW - Tritium in water; AF - Air Filter; PE - Performance
Evaluation; ABW - Alpha and beta in water; PUW - Plutonium in water; N/A - Not applicable; NR - Not reported



Table D - 2 (continued)

Comparison of Radiological Parameters in Quality Assurance Samples between the West Valley
Demonstration Project and the U.S. EPA’s Environmental Monitoring Systems Laboratory (EMSL) m 1989

Sample Analyte Matrix Actual Reported Ratio Rep/Act* Accept
8908 AF ALPHA FILTER 6.00E +00 6.00E +00 1.00 YES
CS-137 FILTER 1.00E+01 1.23E+01 1.23 YES
8908 PUW PU-239 WATER 2.80E+00 2.83E+00 1.01 YES
8910 PE ALPHA WATER 3.67TE+01 490E+01 1.34 YES
BETA WATER 3.27E+01 3.20E+01 0.98 YES
CS-134 WATER 8.33E +00 5.00E +00 0.60 YES
CS-137 WATER 9.33E 400 S.00E +00 0.54 YES
RA-226 WATER 1.72E+01 8.40E +00 0.49 NO
RA-228 WATER 2.80E+00 4.10E+00 1.46 NO
SR-89 WATER 1.53E+01 1.50E+01 0.98 YES
SR-90 WATER 7.00B+01 7.00E +00 1.00 YES
U WATER 1.20E+01 1.20E+01 1.00 YES

Samples are identified by the sampling period during the year, the element(s) being measured, and the media. For
example, the first sample listed above, 8902 GAM, means that gamma in water or soil was sampled during the
second sampling period of 1989. “Water” is listed as the matrix, indicating that gamma in water rather than in soil
was measured. The sample listed as 8905 ABW means that alpha and beta measurements in water were taken
during the fifth sampling period of 1989.

*Ratio of Reported to Actual: Acceptable range determined by the United States Environmental Protection
Agency’s Environmental Monitoring Systems Laboratory (USEPA - EMSL).

Explanation of Codes: GAM - Gamma in water or soil; TRW - Tritium in water; AF - Air Filter; PE - Performance
Evaluation; ABW - Alpha and beta in water; PUW - Plutonium in water; N/A - Not applicable; NR - Not reported



Table D-3

Comparison of Radiological Concentrations Ci/sampleg in Quality Assurance Samples between the West Val-
ley Demonstration Project and the National Institute of Standards and Technolo &IST) for 1989 Idaho Na-

tional Engineering Laboratory (INEL) Quality Assurance Samples

Sample Isotopes NIST Measured WVDP Reported Ratio WV/NIST Accept*

WATER CO-57 4.14E-02 3.84E-02 0.93 YES
CO-60 5.54E-02 5.37E-02 0.97 YES
CS-137 7.18E-02 7.548-02 1.05 YES

* Acceptable range determined by INEL



Table D -4

Comparison of Water Qualitz Parameters in Quality Assurance Samples between the West Valleg
Demonstration Project and the New York State Department of Health (NYSDOH), January 198

Units for metals (Ag, Al, As, Cd, Cr, Cu, Fe, Ni, Pb, Se, Zn) are ug/L. Units for BOD, CN, NH3, Oil and
Grease, Total Suspended Solids are mg/L

Analyte Matrix Known WVDP Data  Reported/Actual Accept*®
AG WATER 1.83E+02 1.76E +02 0.96 YES
AG WATER S5.01E+02 491E+02 0.98 YES
AL WATER 2.04E+02 2.10E+02 1.03 YES
AL WATER 4.71E+02 437E+02 0.93 YES
AS WATER 441E+402 4.14E+02 0.94 YES
AS WATER 1.78E+02 1.80E+02 1.01 YES

BOD WATER 9.02E+01 9.96E + 01 1.10 YES
BOD WATER S.34E+01 S5.99E+01 112 YES
CD WATER 499E+01 4.90E +01 0.98 - YES
CcD WATER 845E+01 842E+01 1.00 YES
CN WATER 2.21E+00 2.24E+00 1.01 YES
CN WATER 1.38E+00 1.27E+00 0.92 YES
CR WATER 2.1SE+02 2.17E+02 1.01 YES
CR WATER 3.85E+02 3.56E +02 0.92 YES
CuU WATER 1.35E+02 1.28E+02 0.95 YES
CuU WATER 2.85E+02 2.81E+02 0.99 YES
FE WATER 5.17E+02 S.26E+02 1.02 YES
FE WATER 237E+02 227E+02 0.96 YES
NH3 WATER 1.47E 400 143E+00 0.97 YES
NH3 WATER 3.94E+00 3.90E+00 0.99 YES
NI WATER 340E+02 3.36E +02 0.99 YES
NI WATER 2.36E+02 233E+02 0.99 YES
OIL WATER 1.67TE+02 1.69E +02 1.01 YES
OIL WATER 7.82E+01 8.08E+01 1.03 YES
PB WATER 1.65E+02 1.66E +02 1.01 YES
PB WATER 3.50E+02 351E+02 1.00 YES
PH WATER 451 4.48 0.99 . YES
PH WATER 9.15 9.20 1.01 YES
SE WATER 1L17E+02 1.14E+02 0.97 YES
SE WATER 1.66E+02 1.17E+02 0.70 YES
TOT SUSP WATER 6.57TE+01 6. 71E+01 1.02 YES
TOT SUSP WATER 2.58E+01 2.66E+01 1.03 YES
ZN WATER . 796E+02 1TT2E+02 0.97 YES

ZN WATER 1.66E+03 1.64E +03 0.99 YES
* Acceptable range determined by NYSDOH "



TableD-5

Comparison of Water Quality Parameters in Quality Assurance Samples between the West Valley Demonstra-

tion Project and the New York State Department of Health (NYSDOH), July 1989
Units for metals (Ag, Al, As, Cd, Cr, Cu, Fe, Ni, Pb, Se, Zn) are ug/L; units for BOD, CN, NH3, Oil, Total

Suspended Solids are mg/L
Analyte Matrix Known WVNS Data Reported/Actual Accept

AG WATER 3.25E+4-02 34SE+02 1.06 YES
AG WATER 1.75E+02 2.04E+02 1.17 NO
AL WATER 221E+02 2.52E+02 114 YES
AL WATER 4.18E+02 421E+02 1.01 YES
AS WATER 4.13E+402 425E+02 1.03 YES
AS WATER 1.71E+02 17SE+02 1.02 YES
BOD WATER 3.02E+01 3.36E +01 111 - YES
BOD WATER 6.85E +01 7.26E +01 1.06 YES
CcD WATER 3.79E+01 4.00E +01 1.06 YES
CD WATER 9.59E +01 1.02E+02 1.06 YES
“CN WATER 148E+00 1.39E+00 0.94 YES
CN WATER 2.76E 400 2.62E+00 0.95 YES
CR WATER 1.89E +02 1L84E+02 0.97 YES
CR WATER 4,668 +02 4.40E +02 0.94 YES
cu ' WATER 4.77E+02 4.99E +02 1.05 YES
CU WATER 2.01E+02 2.10E+402 1.04 YES
FE WATER 2.66E+02 2.48E+02 0.93 YES
FE WATER 4.82E+02 2.63E+02 0.55 NO
NH3 WATER 2.67E+00 2.50E+00 0.94 YES
NH3 WATER 1.69E +00 157E+00 0.93 YES
NI WATER 2.80E+02 297E+02 1.06 YES
NI WATER 4.93E+02 527TE+02 1.07 YES
OIL WATER 6.11E+01 7.30E+01 1.19 PASS
OIL WATER 1.07E+02 1.24E+02 1.16 PASS
PB WATER 3.50E+02 3.65E+02 - 1.04 YES
PB WATER 1.75E+02 L72E+02 0.98 YES
PH WATER 8.32 8.39 1.01 YES
PH WATER 6.07 6.09 1.00 YES
SE WATER 1.08E+02 1L17TE+02 1.08 YES
SE WATER 1.89E +02 2.05E+02 1.08 YES
TOT SUSP WATER 9.73E+01 1.01E+02 1.04 YES
TOT SUSP WATER S5.82E+01 6.00!5 +01 o103 YES
ZN WATER 45TE+03 4.96E +03 1.09 YES
ZN WATER 1.51E+03 1.64E+03 1.09 YES



TableD -6

Thermoluminescent Dosimetry (TLDs): Comparison of the WVDP TLDs to the Co-located NRC TLDs

First Quarter

NRC TLD # WVDP TLD # #R/hr NRC H#R/hr WVDP WVDP/NRC ACCEPT*
2 22 6.9 ' 8.7 1.26 PASS
3 7.1 8.8 1.24 PASS
4 6.2 8.3 134 PASS
5 7.6 8.4 111 YES
7 14 75 9.2 1.23 PASS
8 15 7.7 8.8 1.14 YES
9 25 15.0 158 1.05 YES
11 24 632.9 715.6 1.13 YES
Second Quarter
NRC TLD # WVDP TLD # uR/hr NRC HuR/Mhr WVDP WVDP/NRC ACCEPT
2 22 8.7 78 0.90 YES
3 103 8.6 0.83 YES
4 7 76 7.7 1.01 YES
5 9.8 79 0.81 YES
7 14 8.8 8.2 0.93 YES
8 15 8.5 MISSING N.A. N.A.
9 25 178 14.8 0.83 YES
11 24 559.7 628.4 1.12 YES
Third Quarter
NRC TLD # WVDP TLD # #R/hr NRC (R/hr WVDP WVDP/NRC ACCEPT
2 22 79 105 133 PASS
3 8.8 103 117 YES
4 7.3 9.3 1.27 PASS
5 9 9.2 9.2 1.00 YES
7 14 9.2 106 115 YES
8 15 9.0 10.0 111 YES
9 25 172 178 1.03 YES
11 24 550.9 662.8 120 PASS
Fourth Quarter
NRC TLD # WVDP TLD # #R/hr NRC 4R/Ar WVDP WVDP/NRC ACCEPT
2 22 59 8.0 1.36 PASS
3 5 MISSING 9.0 N.A. N.A.
4 7 5.5 1.1 1.40 PASS
5 9 78 8.1 1.04 YES
7 14 MISSING 8.7 N.A. N.A.
8 15 5.5 8.6 1.56 NO
9 25 15.4 14.6 0.95 YES
11 24 7250 670.6 0.92 YES

* Ratio: 1.2 - 0. 8 acceptable; 1.5 - 0.5 pass  N.A. Not available



