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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? 
• 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 
clean) to determine whether the contamination screening process in the laboratory was accurate and uniform across all analysts. At the preliminary report 
review, the samples were renumbered as QA samples and their chemistry and the lab contamination reviewed. The dirtiest sample was one containing an 
insect with Cl concentration = 2.544 ppm and Ca concentration = 1.506 ppm. The other analyte concentrations were equally high.

Is the CAL correctly identifying contaminants?

Concentrations Contributed by Contaminants

• Insects added appeared to consistently add potassium and chloride. 
• Plants added potassium uniformly, but also calcium to some of the samples.
• Dirt contributed calcium as did most of the human‐type contamination
• Bird droppings consistently contributed potassium, orthophosphate, and

ammonium. 
• Bird droppings had to be fresh to contribute much in the way of ammonium.

Real Sample Contamination Code Comparisons

AIRMoN

• 157 out of 625 real samples (25%) have the lab and the field contamination coding in agreement.
• 468 samples (75%) show lab vs. field contamination coding disagreement where contamination is

present in the field, the lab, or both.
• Of the 468 samples in disagreement, 96 (21%) samples change contamination status based on the

lab coding that impacts the Quality Rating of the sample.
• 316 samples with no contamination reported in the field have lab contamination coding with 70

(22%) of those differences impacting the Quality Rating. 
• 26 (4%) samples with “dirt/dust/soot particles” in the field were coded as insect, plant, handling, 

or other in the lab affecting the Quality Rating of the samples.

NTN

• 1230 W or WD samples with contams in field and/or lab.
• 51 (4%) lab contam codes changed the sample from NON to containing contamination.

How do contaminants affect ion concentration?

Amount of Ion Added Per Contaminant

• Potassium, orthophosphate, sodium, sulfate, and
chloride were the primary contaminants from 

insect and  animal matter.
• Potassium, sulfate, and orthophosphate were present in

samples with plant matter.
• Human and dirt contamination did not show a pattern.

Conclusions

• The CAL is good in general at telling that there is SOMETHING in the sample. 
• The CAL is NOT good at determining what that contamination is or was. 
• Being specific about what contamination is seen in the bottles is adding inaccurate 

data that sounds official, but is in reality meaningless. 
• Sample Validation is often dependent on inaccurate observations.

One Liter NTN Bottle Study

• 1 L NTN bottles with varying
amounts of DI water. The smaller the
volume of water, the harder it was to
see the contaminants or to be able to
tell exactly what the contaminant was. 
• 25 1‐L bottles used with eight 
analysts
making the observations independently
of one another.  
• 56% of the observations were 
correct.
• 44% were to varying degrees
incorrect.

AIRMoN Sample Study

• AIRMoN 250‐mL bottles 
with different amounts of DI
water and contaminants
added.
• Artificial field forms were
used and the sample sent 
through the lab as “real”
samples.
• The smaller bottles
improved the deter
mination of what was in
the bottle.
• There was 18% error in
contamination coding.

mg PO4mg NH4mg SO4mg NO3mg Clmg Namg Mgmg Kmg CaCondueqHpHDI H2O

19.4965.0141.3920.4973.2754.2430.65411.2750.5521.7553.905.60meaninsect
1.8642.2440.0000.0001.8801.5050.0852.6940.0001.5606.055.55mediancontam

27.5538.3942.7941.3152.6587.3620.95214.6691.4610.5188.610.23std dev
88888888888n

2.0120.0001.8720.8791.1870.4070.5206.2080.2701.5625.275.48meanplant
1.9470.0000.0000.0001.7060.3630.4646.8240.0001.4573.955.54mediancontam
1.5240.0002.3341.3931.0500.0980.4314.6760.6620.2266.330.15std dev
77777777777n

ObservationsObservationsObservationsObservationsObservationsObservationsObservationsObservationscontamination
Specific

contaminant
Sample

speckplantplantplasticplantplantplantplant clover blossomplant

insectinsectplantparticlesinsecttan objectsinsectinsectspider leginsect

speckclearclearclearclearclearclearclearDI waterblank

plantplantplantplantplantplantplantplantdandelion seedplant

insectinsectdirtblobinsectobjectsplant/insectdirthead
ant antenae and

insect

plantfiberplantparticlesplantobjectsfiberhairfiber plant

clearclearclearclearclearclearclearclearDI waterblank

bdbddirt/plantspecks/dustplantplantplant/insectplant/dirtdriedb.d.

insectinsectplantparticlesinsectinsectinsectinsectwinginsect

clearclearplantclearclearclearcleardustDI waterblank

clearclearclearclearcleardustclearclearDI waterblank

combohair
insect/plant/

animal hairthings
eyelashes/

plant/hairplant/hairhairs/planthairseyelashes
leg, human

plant fiber, insect

combo

bdspecksdirtparticles
specks/

specksspecksdirtdust/blk particlesfreshb.d.

insectinsectinsectinsectinsectinsect plantdirtantsinsect

clearclearplantclearclearclearclearclearDI waterblank

plantfiberfabric fibersfeather
fingernail/

materialobjectsplantclearmushroom stemplant

insectplantinsectplantinsectinsect insectclearwinginsect

specksbddirtspecks dirtdirtdirtdirtdirtdirt

yellow thingspeck plantparticles
floating

plantplantplantplantblossom
yellow dandelion

plant

insectinsectdirtparticles
black fibers

insectinsectdirtclearspeckinsect

plantplant plantparticles
tape-like

papertapedustplantblue flowerplant

plant plant/insectplantparticlesplantplantinsectinsectleginsect

plantplantplantstickplantobjectsplantplantstemplant

specksspecsplantspecks green dust plantplantdirtbagel crumbshuman

clearspecksdustparticlesspecksspecksspeckdustmushroomplant

PO4NH4SO4NO3ClNaMgKCaCondHpHAIRMoN
mg/Lmg/Lmg/Lmg/Lmg/Lmg/Lmg/Lmg/Lmg/LuS/cmueq/L250 mL bottles

0.0020.0060.0100.0100.0050.0010.0010.0010.0090.95.65MDL

0.000-0.0000.0010.0000.0040.0020.0010.0000.0001.322.725.57meanclean
0.0010.0010.0030.0000.0160.0010.0020.0000.0010.180.480.08std devno contam

171717171717171717171717nDI

0.2311.5750.0190.0000.0060.0060.0310.2890.0799.21.456.13meanbird
0.1822.1660.0140.0000.0040.0030.0370.2210.10010.11.140.61std devdroppings

333333333333nDI

0.0210.0030.0280.0660.0080.0230.0240.0210.1111.51.805.77meandirt
0.0140.0020.0280.0660.0080.0180.0190.0160.0890.20.540.13std devcontam

222222222222nDI

0.0990.0260.0910.0080.2280.1200.0160.1220.1182.42.555.66meaninsect/animal
0.1520.0520.2920.0200.6480.3140.0380.2340.3862.40.960.28std devcontam

141414141414141414141414nDI

0.0180.036-0.0170.0120.1160.0300.0060.0430.024meaninsect/animal
2ncontam

FR difference

0.0230.0040.0490.0040.0420.0130.0510.1040.1002.42.935.57meanplant
0.0430.0070.1090.0070.0740.0200.1390.1920.2582.31.180.19std devcontam

171717171717171717171717nDI

0.118-0.0000.1210.0030.0330.0240.0590.2670.169meanplant
3ncontam

FR difference

0.0070.0010.0130.0030.0210.0210.0070.0450.0701.62.485.62meanhuman
0.0140.0010.0150.0060.0380.0280.0110.1270.0860.50.700.13std devcontam

131313131313131313131313nDI

0.006-0.0010.0240.0100.0640.0400.0140.0360.710meanhuman
4ncontam

FR difference

0.0970.0310.0440.0070.0110.2180.1250.3760.2302.22.145.89meancombination
0.1270.0440.0620.0090.0010.3010.1750.5200.3201.21.350.53std devcontam

333333333333nDI

Bottle Contamination ObservedActual Contamination in BottleBottle Contamination ObservedActual Contamination in Bottle

CLEARCLEARCLEARfuzz
Tiny dirt ant wingCLEARCLEAR
Tiny Insectinsect wingCLEARCLEAR
CLEARpink flower1 Large Plant Matterpiece of wood
MUCH Small dirt dirtCLEARCLEAR
CLEARCLEARFew Small Pieces of White Paperkleenex
Few Small Plant Matterbd plantCLEARCLEAR
1  Small Plant Matterplant (tiny bit of leaf)1 Large Plant Matterplant
CLEARgrassCLEARCLEAR
Little Pollen and  dirt bd3 Large Plant Matterpine needles
1 InsectinsectSmall Pollensponge
1 grass bladehair brushFew Plant Matterplant
Tiny Plant Matterwhite clover blossom1 Insectwinged ant
CLEARCLEAR1 large yellow squareish particleyellow rubber
One piece of brown material, looks like cardboard.cardboard3 purple medium particles purple paper
CLEARCLEARmany medium sized brown particles, small piece of tapecoffee
MUCH Large Plant Matterdandelion seedLittle grassgrass
1  Small Plant Matterbristle brush piece2 pieces of leaf, volume greater than 50 mLplant
1  Large Plant Matterlightning bug leg1 Insectinsect
1 Insecttiny ant1 Black Animal Hair, 1 Blade of Grassanimal hair & plant
Little Small Plant Matterplant/leafCLEARCLEAR
CLEARstringSmall Piece of Paperpaper
clear sample nonSmall Piece of Cardboard Papercardboard
Many Black Animal Hairanimal hair1 large plant mattertape
big reddish brown piece of fuzzred lintClearCLEAR
1 leaf, small black specksbrown leaf1 Large Plant Matterseed
CLEARnonCLEARCLEAR
Few Large fiberlintMUCH dirt and  dust and  Plant Matterplant/dirt
CLEARnon1 blade of grass, 2 black hairsanimal hair & plant
1 Large Insectlady bugUnidentified solid black and brown object.  Clear water.insect
1 Large fibercarpet fiberCLEARCLEAR
CLEARnonTiny Plant Matterplant
Little Plant Mattertree budFuzzy white and black materiallint
clear sample nonCLEARCLEAR
CLEARnon1  Insect Headinsect
Plant Matterinsect leg1 Black fiber lightning bug antennae
Plant Matterpiece of leafMUCH dirt dirt
Little Plant Matterinsect wingMUCH Plant Matterbd berries
CLEARnon1 Insectant
1 Large Black fiber and 1 Black Specksblack stringleaf particlesleaf
1 piece of unidentified brown particletiny light brown speck, plant?1 plant stemleaf
CLEARnon1 Insecttiny ant

Plant Matterdry leaf


