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Report Reading 101 - What to look for L. B
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6 Lg WI Testing Labs’ Reports

Looking only at data column headers
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DEPT. OF NATURAL RESOURCES

Results | Units LOQ LOD DF Prepared| Analyzed | CAS# Qual

Results | Units LOD LOQ Dil. Method |Analyzed| Codes

Result | Units Dilution | LOD LOQ Analyzed | Method |Lab

Result | Units LOD LOQ/RL | Dilution |Prepared|Analyzed|Method | Qualifier
Result | Flags Units Date Dil. Factor|LOD LOQ

Result | Units LOD LOQ Dilution |Method |Ext Date |Run Date| Analyst |Code
Result/s: 6/6 Qual/Codes/Qualifier/Flags/Code: 5/6
Units: 6/6 Analyzed (or Run Date”): 5/6
LOD: 6/6 Method: 4/6
DF/Dil./Dilution/ Dil. Factor: 6/6 Prepared (or Ext Date): 3/6
LOQ or “LOQ/RL”): 6/6

NR 149 specifies what information is to appear on test
reports, but has no authority over how the information is
labelled or where it appears



6 Lg WI Testing Labs’ Report

Looking only at data column headers
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“Flags” next to result. Makes it easier to notice.
What is “date”? Sampled? Received? Analyzed?

Do we need “CAS #"? Can help identify some organics
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Qual
Codes

Qualifier

Analyst

Code

“Lab” is nice. Clearly identifies which lab did the testing.
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* Notes
e QC codes

They mean something.

It doesn’t necessarily mean
“bad data”...but it does
mean that there’s
something about the data
you should be aware of.




Code:

Code:

Code:

Code:

| | —
Common qualifiers i

”J” OR [result] DEPT. OF HATURAL RESOURCES

Estimated concentration ; Detected but < LOQ.

Estimated concentration > LOD and < LOQ.

Estimated concentration < LOQ

Result is approximate value < RL but > MDL.
I(ND” Or HU”

Not Detected at or above LOD.

Compound was analyzed for, but not detected > adjusted LOD
l(BII

Compound was found in the blank and sample.
l(l”

All lab QC requirements were met for this sample, OR

Laboratory QC within limits.

Many variations

Code:

A whole host of variations exist for flags used to identify
LCS/MS/MSD/precision failures.



Example J flag

ANALYTICAL RESULTS DEPT. OF NATURAL RESOURCES
Project: WPDES
Sample: OUTFALL 004 Lab ID: Collected: 06/02/16 08:26 Received: 06/07/11615:05 Matrix: Water
Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual
200.7 MET ICP Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Copper <34 ugiL 10.0 3.4 1 0814161514 06/15M1618:33 7440-50-8
Iron - 178 ugiL 100 15.9 1 O&14/16 1514 06/15M1618:33 7439-89-6
Zinc Z| nc 7.7 J 7.1 ugiL 40.0 58 1 0814161514 06/151618:33 7440-66-6
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Arsenic 19 ugiL 1.0 0.099 1 00916 08:47 06/09M16 23:02 7440-38-2
365.4 Tota Phosphorus Analytical Method: EPA 365.4 Preparation Method: EPA 365.4
Phosphorus 0.044J mgiL 0.045 0.015 1 081160235 06/10M160714 7723-14-0

TP 0.044 )

* Note that the “J” flag does not appear under
the “Qual” column



Qualifiers:
So, what do we DO with ‘em? Ehw—

* Most qualifiers are simply saying, “there’s something
bout this data you should know”
HJII

flags are easy. They are just saying “l have a
detectable amount, but | cannot quantitate it with
certainty.”

* Blank qualifiers (“B”) require you to check the level
reported for the blank. Ask the question: “How
significant is the blank relative to my result”?

If your BOD result is 3 and the blank is over 1 mg/L, then your
NR 101 fees could be impacted.
BOD blanks are allowed to run as high as 0.24 mg/L



Qualifiers: -
But what do we DO with ‘em? e W —

* LCS exceedances: These are matrix free, so meeting
control limits should happen 99% of the time

 Matrix QC: is it your sample?
* Matrix Spikes: The rule of 1:5 (some use 1:4)

— A. If spike amount >>5 X sample background OR

— B. If spike amount << sample background, then

— C. The spike level is inappropriate and ignore any qualifiers
* Miscellaneous flags

The devil is in the details
LabCert has authority to require WHAT data must be qualified.
But we do not have authority to specify either

- The detail of what the qualifiers say, or

- Where the qualifier appears on a report




Are you there, yet?
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Matrix QC
issues
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MS: - 492% Recovery? A
o o R.. A
MSD: 578% Recovery? RPD: 61%???gi

* Analyze the influent....reported 86 ng/L

* Add 5 ng for MS; Expect 91 ng/L....get 61.5

* Add 5 ng for MSD; Expect 91 ng/L....get 115

* So...the influent is somewhere b/w 60 - 115 ng/L?
 That’s the best we can do? Qualify result as “4F”

, CERTIFICATE OF ACCEPTABILITY

...and if that o Ao iy

Wa s n’t ba d . 1 uv; Service Number: LocaI’Board: NJ{/,{ ......................................................................

| CERTIFY THAT THE QUALIFICATIONS, ABILITIES AND CONSTITUTION OF THE SUBJECT HAVE BEEN CONSIDERED IN ACCORDANCE WITH THE
CURRENT REGULATI[INS GOVERNING ACCEPTANCE OF U.S. MILITARY CONSCRIPTIONS. THE SUBJECT WAS EXAMINED PER I)SS STANDARDS.

DEPARTMENT OF SELECTIVE SERVICE

[
enough...it WS THS e
[ ] 1: FouND FuLLY ACCEPTABLE FOR INDUCTION INTO ALL ACTIVE MILITARY SERVICES
was YO U R m 2: FOUND NOT ACCEPTABLE FOR INDUCTION INTO ACTIVE MILITARY SERVICE i
ERSONAL STATUS [E LOCAL BOARD OF '

samp|e that D...,.lfdm..c.._/:w s e | I'i'F
was spiked! i “‘1.:11:::'::.:“‘7”“’//“"' """""""""""""""""" |
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The 25% Principle:
Trouble with Matrix Spikes

* If recoveries/RPD are good and....
— Your sample was spiked........ccocvceviiiiiiiiiiiiinnnne,

— Some other client’s sample was spiked............

 Butif they aren’t something to be proud of and.. |
— Your sample was spiked.........cccovveniiieiniinnennes @
G ¥

-5 ther client’ | iked......... L5,
ome other client s Ssample Was SpiKe ﬂ&;w
Scenarios are 3:1 AGAINST you being able to &e

be happy about MS/MSD or RPD data.
=25% chance MS/MSD have any value for you



Spiking too high (MS & LCS)'

Arsenic by Method 200.8 (ICP/MS)
Result Units  Spike %R %RPD

Blank < 0.099 ug/L

LCS 469 500 94%

MS (40133395004) 478 500 95%

MSD (40133395004) 476 500 94% 0%

Lab ID 40133395004 < 0.099 v
Spiking at 5000 X LOD is like shooting fish in a barrel!

Also consider that in a routine sample one would not
expect to find arsenic present at more than 10 ug/L.

Thus...anyway you slice it, a 500 ppb spike is overkill.






Spiking too low

Mercury, Low Level by Method 1631E (CVAFS)
Result Units Spike %R Limits %RPD Limit Qual

Blank 0.354 ng/L J
LCS 5.15 5,00 103% 77-125

MS 61.5 5.00 -492% 71-125 4
MSD 115 5,00 578% 71-125 61 24 A4F
Sample 86 \4 B

Spiking at ~ 5% of the amount in the sample is like
trying to find a needle in a haystack.

Also consider that the variability (range) between the
MS and MSD (53.5ng/L) is > 10X the spike level.



Which sample is spiked matters!

w @AIf we spike sample E-1 and get 38%
recovery...does that mean ALL of our

sample results must be qualified?
Even...E>E>E>E>E>E>E>E>E>E>E>E>

sl < If we spike sample G-1 and get
=) 100% recovery...does that mean
there are no matrix effects in ANY

of the other samples? Even = =




How about now?
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8 different ratios/13 metals L

WISCONSIN
DEPT. OF MATURAL RESOURCES

EPA 6010B - Diss. Results Units LOD LOQ DF Qual LOQ/LOD
Dissolved Boron 56.4 ug/L 6.00 10.0 1 1.66X
Dissolved Sodium 16.9 ma/L 0.50 0.50 1 1X

1X to 10 X with no visible rationale...why?
EPA 6020 - Diss.

Dissolved Arsenic 2.41 ug/L 0.60 2.00 1 3.33x
Dissolved Barium 81.1 ug/L 2.0 5.0 1 2.5X
Dissolved Cadmium ND ug/L 0.20 2.00 1 10X
Dissolved Chromium ND ug/L 1.60 5.00 1 3.125X
Dissolved Copper ND ug/L 0.60 2.00 1 3.33X
Dissolved Lead ND ug/L 0.30 2.00 1 6.66X
Dissolved Manganese 65.6 ug/L 1.0 3.3 1 3.33X
Dissolved Selenium ND ug/L 0.60 2.00 1 3.33X
Dissolved Silver ND ug/L. 0.20 2.00 1 10X
Dissolved Zinc 6.06 ug/L 2.00 5.00 1 2.5X

EPA 7470A - Diss.
Dissolved Mercury ND ug/L 0.070 0.230 1 3.29X



LOD>LOQ

This one might have needed Ssmsss
more time in data review

Client: Job #: 40998

Project:

Date Received: 6-14-20 Date Reported: 11-1-20!

Sample Results

Sample No. /1D / Description / Matrix  Result Flags  Units Date Dil. Facto

40998-001/ OW 64/ Water
Trace Metals - Dissolved

Barium (d) 0.13 mg/L 6-25-2012 1 0.002 0.001
Mcthod: 6010B Prep: 3010A

LOD is GREATER THAN the LOQ!

..and it took nearly 5 months to report a Barium result?



LOD / LOQ: What to look for

* The LOQ MUST be greater than the LOD!!!
 LOQ SHOULD be about 3X LOD

* Labs should be consistent in LOD:LOQ ratios
for different tests. (LOQ is a statistical
concept!). They are related. As LOD
increases, the LOQ should rise incrementally.

* Generally speaking, LODs for multi-analyte
methods should not all be the same.



Method




Method madness

BOD is easy...there is only ONE method!
Phosphorus is pretty easy...only one technology.
Ammonia can be tricky: ISE? Or Colorimetry?

Most organic parameters can be analyzed by GC,
GC/MS, or even LC or LC/MS technologies.

But metals are the worst... ...and mercury?...

— There’s Flame AA (FLAA) — Cold vapor AA (CVAA)
— Graphite furnace AA (GFAA) — Low level

— ICP — Cold vapor atomic

— ICP/MS, and even fluorescence (CVAFS)

— Colorimetry! — Thermal Desorption



Metals - so many choices

of sample o =
' wall  platfor m
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Metals Detecting

e Typically WWTPs
simply ask a lab to
analyze for a suite
of metals...

e ..leaving the
selection of
technology to use
up to the lab.

"Talk about advanced
It even has a beer holder!’
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Subcontracting to other labs ~

Do you know if your contract lab is
“subbing” to another lab?

B

~ CONTRACTOR/ SUBCONTRACTOR TEAMWORK

Ultimately, what you report is
YOUR responsibility!



Example: Subcontract lab

sopertaiis v identified L.. B8

T B
Smple Dﬂtﬁ 1 2!4&0 14 DEPT. OF HATURAL RESOURCES
Result Unit  LOD LOQ Dil Method RunDateAnalyst| Cod
Inorganic
Metals
Arsenic, Total <32 ugA 32 100 5 60108 12112014
Rarium, Total 24 gl 5 25 5 6010B 1211172014
Cadmium, Total <35 ug/l 3.5 75 5 6&010B 1271172014
Chromium, Total <9 ug/l 9 50 5 6010B 12/1172014
Copper, Total 350 ug/l 35 100 5 2007 12/11/2014
Lead, Total <10 ug/l 10 25 5 6010B 12/11/2014
Mercury, Total < 0,049 ug/l 0.049 02 1 2451 12/9/2014
Nicke!, Total <79 ug/l 29 100 5 2007 12/11/2014
Sclenium, Total <38 ug/l 33 100 5 60108 12/11/2014
Silver, Total <14 ugh 14 50 5 60108 12/11/2614
Zino Total <17 ugfl 17 150 5§ 2007 12/11/2014
“I* Flag: Analyte detected between LOD and LOQ LOD Limit of Detection LOQ Limit of Quentitation

Code Comment
1 Laboratory QC within limits.

ESC denotes sub contract 1ab - Certification #998093910

All solid sample resuits reported on a dry weight basis unless ctherwise indicated. All LOD's and LOQY's are
adiusted for dilutions but not dry weight. Subcontracted results are denoted by SUB in the analyst field.




Subcontract lab -

Alternate means of ID

Project: Waste Testing

[Carbon Media Waste |
COC 0342101 Matrix &L

Collected: 05/27/16 08:00 Received: 05/01/16
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WISCORSIN

DEPT. OF NATURAL RESOURCES

Parameter Result Units Dilution LOD LOG Analyzed Method Lab
pH, lah (soilfsludoe) 7 5.0 pHwW 1 [* 611 6 SYWE46 80445 F AT b AR
Suifur, tot. recaverable a5 5 by |CF 4800 ko W B ] 4 160 DB 6 Sy E46 6010 721026460
Sulfuris run a5 a norecampliance analyte.
Sulfide, reactie 37 maf kg DVWae 1 14 i DE/0an e EFA 9034 & Chapter TE320213490
gter, Free EPA 9095 MO U1 00g 1 1.0 0602116 AE4E G084 721026460
hetals digestion - tat. recow (solid) |CP 5 DE/0aM e Sy E4E 30500 721026460
TCLP Extraction L 0607116 AE4E 1311 721026460
TCLP Zero Head Space Exraction Bg DB/DTI 6 SiB46 1311 Ll 2EAGN
Flashpoint =1410.0 Den. F 1 I~ DE/06M B EFA 1010 1457066030

Wallesin brackets represent resuts greater than or equal to the LOD but lessthan the LOQ and areswithin 8 region of " Less-Certain Quantitation”. Resuits greater than or equal to the LOG are considered
to be inthe region of "Certain Guanttation”. LOD andfor LOG tagoed with an acterisk™ are considered Reporting Urnits. All LODILO Qs adjusted to reflect dilition andfor solids content.

MO = Met Detected (= LOD)
CifVB = Dry Weinht Basis

LOD = Limit of Cetection

SOWE = (kg DWE) 1 10000

LOG = Limit of G uantitation

1000 ugiL= 1

il

MCL= Maximum Contaminant Levels for Drinking Water Samples.  Shaded results indicate =MCL

MA = Mot Apnlic ahle

Is your contract lab checking to be sure that any lab they in
turn subcontract your samples to is properly certified?



Other things to watch out for

DEPT. OF NATURAL RESOURCES

* Check units before transferring results!
Particularly for metals, labs may switch units :

Dilution
Results Units LOD LOQ Factor
EPA 6010B - Diss.
Dissolved Boron 56.4 ug/L 6.00 10.0 1

Dissolved Sodium 16.9 mg/L 0.50 0.50 1

EPA 6020 - Diss.

Dissolved Arsenic 2.41 ug/L 0.60 2.00 1
Dissolved Barium 81.1 ug/L 2.0 5.0 1
Dissolved Cadmium ND ug/L 0.20 2.00 1
Dissolved Chromium ND ug/L 1.60 5.00 1
Dissolved Copper ND ug/L 0.60 2.00 1
Dissolved Lead ND ug/L 0.30 2.00 1
Dissolved Manganese 65.6 ug/L 1.0 3.3 1
Dissolved Selenium ND ug/L 0.60 2.00 1
Dissolved Silver ND ug/L 0.20 2.00 1

1

Dissolved Zinc 6.06 ug/L 2.00 5.00



LabCert can help
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- How Can LabCert help?

* First...we’re chemists. We speak fluent lab-ese.
* We are expert report interpreters.

* We audit the labs; ask us to see a lab’s audit report

* We can help you decide whether you need a pea-
shooter or an elephant gun for your n

* Flame AA? Furnace AA? ICP? ICP/MS? \Ale*







