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CO n t a m i n a t e d ? O r N OT CO n t a m i n a t e d ? Is the sample contaminated or is it not? That is the question. This poster looks at artificial samples with known contaminants added and addresses two

different issues:
 Is the CAL seeing all of the contaminants that come into the lab and are they correctly identifying them?

o r ? * How do these contaminants actually affect the sample concentration? <
Samples of deionized water were sent to the laboratory disguised as real samples. Known contaminants had been placed in some of them (others were left \
Jane Rothert and Phyllis Ballard clean) to determine whether the contamination screening process in the laboratory was accurate and uniform across all analysts. At the preliminary report
Illinois Water Survey, Champaign, IL review, the samples were renumbered as QA samples and their chemistry and the lab contamination reviewed. The dirtiest sample was one containing an

217-333-7942

rothert@illinois.edu insect with Cl concentration = 2.544 ppm and Ca concentration = 1.506 ppm. The other analyte concentrations were equally high.
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How do contaminants affect ion concentration?

Real Sample Contamination Code Comparisons

AIRMoN PH H Cond Ca K Mg Na Cl NOs S04 NHs PO Amount Of Ion Added Per Contamlnant AIRMoN
250 mL bottles veql  uSlm  mgl.  mgl | mgl  mgl  mgl  mglL | mglL  mgl  mgiL
DL 565 09 | 0009 0001 0001 0001 0005 000 0010 0006 0002 * Potassium, orthophosphate, sodium, sulfate, and * 157 out of 625 real samples (25%) have the lab and the field contamination coding in agreement.
cean | mean ss7| 272 12| 0000 0000| 0001 0002 0004 0000 0001 0000 0000 . chloride were the primary contaminants from 468 samples (75%) show lab vs. field contamination coding disagreement where contamination is
no contam | st dev 008 048 0l 0oL 0000 0002 OO 0GI6 0000 0003 000L 0001 insectand  animal matter. present in the field, the lab, or both.
n - ; (e o
* Potassium, sulfate, and orthophosphate were present in * Of the 468 samples in disagreement, 96 (21%) samples change contamination status based on the
bird 6.13 1.45 9.2 0.079 0.289 0.031 0.006 0.006 0.000 0.019 1.575 0.231 mpl with plant m. r. . . " .
dioppings | sddev 061 | 114 101 | 0100 0221 0037 0003 0004 0000 = 004 2166 0182 SRS TIHED PEMSME | lab coding that impacts the Quality Rating of the sample.
oI n 3 3 3 3 3 3 3 3 3 3 3 3 * Human and dirt contamination did not show a pattern. * 316 samples with no contamination reported in the field have lab contamination coding with 70
din mean 577 180 15 | 0111 | 0021 0024 & 0028 0008 | 0066 0028  0.003 | 0021 . o wes  cond | maCa  mgK -~ maMg maNa mCl - mgNO3 mgSO4 mgNHA| mgPOs (22%) of those differences impacting the Quality Rating.
Contam 5“’”"5" “213 0254 052 0-239 o. 216 0-219 o. 218 0-205 o. g“ 0-225 o 202 0-2“ * 26 (4%) samples with “dirt/dust/soot particles” in the field were coded as insect, plant, handling,
insect  mean 560 55390 17  0552) 11275 0654|4243 3275 0497 1392 5014 19496 i i i i
or other in the lab affecting the Quality Rating of the samples.
insect/animal mean 5.66 255 24 0.118 0.122 0.016 0.120 0.228 0.008 0.091 0.026 0.099 contam __ median 555 606.05 15 0.000 2.694 0.085 1505 1.880 0.000 0.000 2.244 1.864
<1d dev oz o9 e o3 0z ooz o3 0o oozol o2z oosz 0152 std dev 023 18861 05 1461 14668 0952  7.362 2656 1315 2704 8394 27558
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insect/animal mean 0.024 0.043 0.006 0.030 0.116 0.012 -0.017 0.036 0.018 ant 548 62527 15 0.270 50 0520 0.407 THET 0879 7z 0.000 o012
[ 2 plant  mean ; X . ; .
FR difrence conam medan 554 57395 14 0000 6824 0484 0363 1706 0000 0000 0000 1947 1230 W or WD samples with contams in field and/or lab.
std dev 015 26633 02| 0662 4676 0431 0098 1050 1393 2334 0000, 1524 * 51 (4%) lab contam codes changed the sample from NON to containing contamination.
plant mean 5.57 293 24 0.100 0.104 0.051 0.013 0.042 0.004 0.049 0.004 0.023 n 7 7 7 7 7 7 7 7 7 7 7
contam std dev. 019 118 23 0.258 0.192 0.139 0.020 0.074 0.007 0.109 0.007 0.043
o n 17 17 17 17 17 17 17 17 17 17 17 17
plant mean 0.169 0.267 0.059 0.024 0.033 0.003 0.121 -0.000 0.118
contam n 3

FR difference

se2 | 248 16 007070045 0007100210021 0003 |10 0001 0007 Concentrations Contributed by Contaminants

::r::‘:; s'tg dev 0.13 0.70 05 0.086 0.127 0.011 0.028 0.038 0.006 0.015 0.001 0.014 M
DI n 13 13 13 13 13 13 13 13 13 13 13 13
S e * Insects added appeared to consistently add potassium and chloride.
" 2 - - * Plants added potassium uniformly, but also calcium to some of the samples. e The CALis good in general at telling that there is SOMETHING in the sample.
FR difference i i il i -] i i . ] . . .
* Dirt contributed calcium as did most of the human-type contamination * The CALis NOT good at determining what that contamination is or was.
combination | mean 5.89 214 22 0230 0376 0125 0218 0011 0007 0044 0031 0097 * Bird droppings consistently contributed potassium, orthophosphate, and
riem | sticey 053 1312l D@0 DSAT OIS 001 GOL  oo@| 002 0pM 0327 ammonium. * Being specific about what contamination is seen in the bottles is adding inaccurate
« Bird droppings had to be fresh to contribute much in the way of ammonium. data that sounds official, but is in reality meaningless.

¢ Sample Validation is often dependent on inaccurate observations.




