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Today’s Topics

* MDL Calculating/Evaluation — as it was
* MDL Calculating/Evaluation — as it is

* The Gaps to Resolve

* Evolution and Validation

e Resources
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MDLs - Past
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MDLs - then

* / (or more) replicates
*MDL = t(n-11-a=099) X S

* Easily presented in a table:

Date Analyzed:

1/1/2023 Instrument test instrument Matrix:
Method ID/Description Analyst: TestMe Aqueous: X
TestMethod ug/L  |Notes: TestBatch123 Solid:
Prep Method /Date Test Prep Quality Assurance TestQA Other:
Spike |MDL #1|MDL #2 |MDL #3 |MDL #4 [MDL #5 |MDL #6 |MDL #7 | AVE. SD MDL RL
Analyte ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L %R | ug/L ug/L ug/L
Demo Analyte 5.000f 4.100] 4.250 4.400 4.300 4.900 4.300 4.800 4.436] 89% | 0.30 0.94 10
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Evolution

* Integrated into LIMS
* Specialized Query
* Flexibility

* Time Periods
* Multiple Instruments or by Instrument
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Evolution

|
Method 8290 Detection Limit Study
Type: 40 CFE 136 App B MDL
Laboratory Eurofins Sacramento
Preparation Method: 5290 P Sox

Limit Group HE - 8290 - 8290A - Solid - RL_MDL_LOD Analysis Dates: 12/1/2021 to  3/1/2022

Spike Replicate Measurements ANVG %5 Rec Std  Calc Current
Analyie Amount 1 7 3 4 5 6 1 8 pale Mean  Dev MDL MDL RL
1.2.3.4.6. 7 8-HpCDD 5.0 56683210 5.17129% 52855860 3253890 5524724 5444683 5362383 S53RTIT0 107740 0071547 0539174 0R53 5
1.2.3.4.6.7 8-HpCDF 5.0 63202906 5226893 52755400 5209861 5360451 5141398 5345311 5411410 10822y 040802% 1282498 .15 5
1.2.3.4.7. 8 9-HpCDF 5.0 S.65B614E 51158760 3297064 5236044 5302183 52821266 5253604 5307387 106,147 0.16TE1E 0.52743% 0955 5
1.2.3.4. 7. 8-HxCDD 5.0 54027800 5308TI% 5467327 5426619 5366428 51498210 5.298R54 5345792 106911 01056400 0332027 1.04 5
1.2.3.4. 7. 8-HxCDF 5.0 SEOTIA44 520183% 5324915 5348007 533R16d 5305214 5242753 S53T9TIT O 107.5% 0233309 073435 158 5
1.2.3.6.7 8-HxCDD 5.0 52994397 5117214 5204235 54361500 50637551 5541081 5444950 5382950 10765 0.IR5307 0582422 0T6R 5
1.2.3.6.7 8-HxCDF 5.0 59252004 53235610 5406T5% 5416472 5466521 5.3427E% 5256349 5.435671 IOR.TL: D23LETT O72ZET900 1.3% 5
1.2.3, 7.8 9-HxCDD 5.0 S4649I9E 5363495 32777600 5441585 54234000 5497040 S 39H]EG 5409552 108191 0072474 022TTER 105 5
1.2.3. 7.8 9-HxCDF 5.0 SARTIZE] 5306348 5353197 5551487 55262014 5442765 5440670 5444001 TOREEC  DUONEEO0S 0279128 1.32 5
1.2.3. 7. 8-FeCDD 5.0 549TI735 5343921 5255R03 5430625 53E0665 5509540 5419448 5405354 108107 00ER40T OZTTEGS  DA2R 5
1.2.3.7.8-PeCDF 5.0 5.T436764 5324237 5432740 534209 53T660% 524391 5415676 5412153 108.24: 00159022 0499808 139 5
23467 8-HxCDF 5.0 53519711 5381468 3317165 5409006 53962600 5406492 5430587 5413278 108260 007087 0222757 129 5
2347 8-PeCDF 5.0 53068721 5157431 5223504 5200204 S52URA36 522634 515049 5.224761 10449 0060219 00892700 1.11 5
137 E-TCDD 1.0 12996374 1310418 1199494 [ 31723% 1258757 1241981 1.265161 1270384 127.03r 0042127 0132407 0161 1
23 7.E-TCDF 1.0 L461T963  L1102TL L11964% 11305400 1161E2% 1137936  L17097H L.IE4714 115471 0124086 0390004 0368 1
OCDD 100 14335007 11271600 11.10512  106037% 1131134 1177430 1077609 11500150 115115 1.272259% 31998710  3.61 10
OCDF 100 13063083 1085891 10E3468  106143% 11236610 10582800 1105841 11.17841 ITL.TE4  DEA2444 2710663 247 10
Batch-Sample List: 559045-8 5590459 559045-10 559086-27 559086-28 559200-7 5592008
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MDLs - Now
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MDLs - Now

* Calculate spikes and blanks

* Many replicates

* Extended time period

* Options for blank calculation

* On-going comparison
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Gaps
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New Considerations

* Quarterly checks

* Multiple spike concentrations
* MDL, ?

* MDL, vs MDL,

* MDL vs MDL,,.

* Clean Presentation
e Data in LIMS?

Current
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Ovutput Appearance?

FLELY I

:-: r3 &4!6!T!3'HPCDD

Current Calculations Evaluaton
MDL PL Avg Spike % Rec  Std Stud Cale 2 MDL RL Mean MDIL>10% Recovery
0,353 3 pZ's amowt Mean Dev Reps _T MDL ZzEL /MDL /MDIL Spike Amnt 50-150%
' 0.9727833 0.73 126.70  0.0763%3 § 2998 0229627 || Pass 218 42 Pass Pass
Lah IT) Amal Date Batch Samp Analyst Method Pren Method  Equipment Eesult Units Exclude
20-103472-A27BN 09172023 706684 9§ Stephens Ky 8290 3280 7 S DFS 1 1.065839164 pz's
AU-T0aa A LT-EL DS 0A0S e 11 EBennett Dised L5 2LPU A R L UsSele38 po's
2U-L0aaTa-A-L3-AL  USLAHS Uedad 4 Cox_ Josms b L2 2LU_F_ o Sl USe3310313  pzig
20-1034 1 4-A8-AN 092400035 708405 18  Bennett Davd TR0 TI00_F_Son TI03 0 845880880 po=z
TG AT AL 01000 TS f  Dojorgues Cowmer 500 TP T o DFST IO =T ooz
2u-T0aedl-A-l7-Alk Ll leeld 4 Bennatt, Disnd L2 2LU_F_ o I U Gia8304as. pE=
320-103632-A8-AN 11022023  714/8 4  Bennett Davd T00 TI00_9_Son TI03 1034706787 pz=
TI0-105650-A15-AL 11042025 718185 2  Gtephens, Fye TI%0 TITT P oo DFE1 0567158058 po=
1.2,3.4,6,7.8-HpCDF
Current Calculations Evaluaton
MDL RL Avg Spike % Rec Std Stud Calc 2 MDL EL Mean MDL=10%% Recovery
e - o'z ammeg Mean Dev  Feps T MDL <EBRL /MDL /MDL Spike Amnt 50-150%
1.15 5 PSS
] 0.9079681 0.75 12106 0.101041¢ 8 2998 030292 || Pass 165 3 Pass Pass
Lab IDy Apal Date  Bawch Samp Amnalyst Method Prep Method Equipment Fesult Units Exclude
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Better?

Overall Summary

Method EPA 314.0/MA Reviewer SH3k
Matrix Agqueous Review Date 08/092023

Analyte | = | Spike Conc |« |Unit |+ (AL |+ [MDL | = |Calc MOL | + | MOLb Option | = |MDOLs | + |MDLE (95th) | « [MDLb (t-stat) + jMDLb (Max) |« |CalcMDLMDL | = |RL/CalcMDL | = [Spike/MDL | = [Blank Hits > MDL (%) | = |Comment |+
Perchlorate [0.455 ug/l  |1.000 J0.110 (0152530 MOLE (Max) 0.152530 0.000000 0000000 1.75 3.18 453 0.0 Acceptable, no change needed.

Blank Evaluation

Analyte vlLIn'rt v|F‘.L + |MDL| + |Mean Result v|5t|:l Dev |~ |N (Total) v|N(AI:tu3I} v|5tudT = |r.1in val| v |Max val | = |Ellﬂnk Hits > MDL (%) le&rus(“.-'E} v|r.1a Censored | v |r.1DLt:- (99th} | + [MDLb (t-stat) | = |MDLD (Max) v|
| Perchiorate [ugr.  |1.000 Jo.110  |o.000000 |0.000000 |53 53 |2400  |ooo0  |o.000 LE [ 100.0 |No |nc |0.000000 |0.000000 |

Spike Evaluation

Analyte | + [Spike Cor = |Unit| = |RL |+ |MOL | = |Calc MDL | + |RL/CalcMDL | « |Mean/CalcMDL | « |CalcMDL/MOL | + |Mean Result | = |Mean/Spike (%) | = |5td Dev |« [N | = |Min Val | = |Max Val | = |Stud T| « | Spike = CalcMDL | + | Spike < RL | +
IF‘&ru:thrate 0.4585 ug/l  [1.000 (0110 |0.192530 318 2.58 1.75 0.457441 99.8 0070830 |12 (0402 0.520 2718 es es
Perchlorate [0.4590 Tugs’L 1.000 |0.110 [NC MC NC MC MC NC NC 2 0.518 0.534 MC M M
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File Home Insert Page Layout Formulas Data Review Wiew Automate Help | 1 Comments | | 5 Share |
H11 - S v
A B C D E F G H J K L M M 0 P Q E
1 |Method EPA 314.00/NA Reviewer SM3k
2 |Matrix Agueous Review Date 0802023
3
4 |Analyte |+ |Spike Conc |+ [Unit| = [RL| = |MDL | + |Calc MDL | = | MDLb Option | = {MOLs | « |MDLb (85th) | + [MDLb (t-stat) | ~ [MDLb (Max) | + |CalcMDL/MDL |  [RL/CalcMDL | + |Spike/MOL | + |Blank Hits = MDL (%) | = |Comment |~
g |Perchlorate |0.459 ug/L 1.000 10110 (0152530 .r.1DLt:-(r.'Iﬂx} 0.192530 0.000000 0.000000 1.75 5.18 453 0.0 Acceptable, no change neeq
L
T L
[
9
10
11 | _l
12
13 [~]
Data-MDLs Data-MDLb Summary-MDLs Summary-MDLb Report-MDL ) [4] | (]
| Ready TP Accessibility: Good to go H | - | +  100%

Single File!

AutoSave (@ off) 314_LL-Aq MDL 2023-0... = Saved to this PC v

Lisa Stafford L5
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Evolution &
Validation
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Brainstorming

Existing Data Queries (“Control Chart”)
Exportable

Excel Read-able

Logical Process, therefore programmable
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Evolution?

* Specifications
* Import
* Calculate
* Compare/Evaluate

* Formatting
* Retain imported data
* Summarize Separately
* Evaluation/Comparison

e User Interface
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lterations

* 4 versions over 6 months before initial release
* Bug testing
* Logic errors corrected.

* Fully reprogrammed version 2 years later
e Added checks
e Calculations refined
* Improved Functionality
* Code Efficiency
e Use of inherent Excel functions
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Resources
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Expenditure

* Initial: 120 person-days for the first four versions

* Revamp (version 5):
* 120 person-hours to program
* 40 person-hours to test and validate.
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Gains

* Time
* Simple MDLs: 30 min/MDL
* Complex MDLs: 4-6 hours/MDL

* Presentable Summary
* Traceable Data
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How to do this at home...

Spike Data:
* Concentration of each analyte
* Measured value for each analyte (preferably before rounding)
* Traceability Info (trace to prep and analysis)/sample 1D

* Make sure all concentrations/measured values are in the same units
(may need to massage data after export?)

* Helpful to have RL and MDL in export, can be added to summaries
manually later.

* Format as table: Analyte Name, sample |D, Concentration,
Measured, units
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How to do this at home...

Blank Data:
* Result for each analyte (even if ND),
* to < MDL,
* before rounding
* Same units as spike
* Traceability Info (trace to prep and analysis)/sample ID

* Helpful to have RL and MDL in export, can be added to summaries
manually later.

* Format as table: Analyte Name, sample |ID, concentration, units.
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Crunching the data...

* Pivot tables can summarize blanks and spikes
* Calculate Mean/SD & count number of values (n).
* Insert summarized data into the summary table

* Useful functions for calculations and collating data:
* vlookup
* t.inv(0.99, n-1)
* percentile.inc(data range, 0.99)
* If() (blanks>MDL%, etc)
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ACknOWledgemenfS <% eurofins

The following individuals were instrumental
in bringing the “Cruncher” to life:

Brayden Dutrow
Kathryn Chang
Pamela Schemmer




THANK YOU
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