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LOD procedure €
Are YOU up to speed?
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~=pNR I'he LOD Procedure has-changed
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Nope...it wasn't us.
RegistefVol. 82, No. 165 /Monday, August 28, 201

Einal rule.

nis regulation is effectiven SeptembeR7, 2017
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~=SDNR

Dondm-l Materad Reooureas

1984 hlstorlcal perspectlve

w Barneveld WI & tornado

w President Reagaiat X' sighed Iegislation |
that will outlaw Russia forever. We begin g
bombing in five minuted a B

w Bank interest rates ~ 9%60.1%)
A Dow Jones 1211 p{s 22,300)
w Median household incom$21,10($53,000)f
w The first Apple Macintosh goes on sale -
w. ANOUK 2F O0KS AaYAYAODI yE

w 1stcommercial CD Players (Sony and Philips )

w1lto MKHb O2YLJzi SifigEr a1 0{ 2
w Prince Harrv is born ) 1

DHyeak..Srd KXEPAD R Iiskie&tSe inthitndus MIIdzC
protocol (40 CRRIFatBE30APRD B)




WISCONSIN

-=pNR [he Long Journey to revised LOC

wFeb. 19, 2015 Proposed rule

wComment period until Apr. 20,2015

w Apr. 20, 2015 FR: 3fay comments extension
New comment period until May 2@015

wDec. 2016 Preromulgation version appears

wdJdan. 20, 2017 Inauguration; Trump Administratio

wJan. 20, 2017 Freeze on all new rules

wFeb. 17, 2017 new EPA Administrator confirmed

wAug. 28 2017 FRFinal rule for promulgation

wSept. 27, 2017 Effective date of new LOD procec
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Departmant Ressureas

NELAC/
TestAmerica
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WISCONSIN

-=DNR Proposal to Promulgation

WMMM

EPA Is revising the procedufer determination of the MDL
primarilyto addresdaboratory blankcontamination ando
better account fornntra-laboratory variability Thesuggestion
for theserevisions came first fronithe NELAC Institut&PA
proposed to adopthese revisions

Themajority of commenters supportedhe revisedMDL
procedure. Allab associations commented in favor.
Comments not in favor of theIDL revisiorwere received
from individual laboratoriesindividuals, one utilityandtwo
state government departments.

As a result of the comments, ERdAs madaminor
clarifications to theaviDL procedure
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"=DNR Select Wisconsin comments

wlncorporatingd 6 I O1 ANR dzy R 02 y (i
LOD carbe perceived as a license to ignore
contamination. Why analyzmethod blanks?

WTheLINR L2 a SR NdzZ S R2Sa Y
representativé o0 Ydzft AL S Ay ad

wProposedprotocollacksany mechanism to evaluai
the MDL, other than comparing it to blanks.

wthere Is a need to establish a national standard fi
the LOQ.

w Thisproposal overlooks twaritical considerations:
calibrationandassessmentf laboratoryblanks.

wThe approach presented inappropriately alters tr
basic definition of a limit of detection.
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“=pynk Wh-a't 60S- wr ong

wPrecision is based on the instrument condition,
analyst technique, reagent quality, and other iss
such as background contamination.

wAnNnd with the LOD formula, the better the precisic
the LOWER the LOD.

w{2X AT hb9o lylfeada |yl
same day, and even within the same hour, unles
there is background contamination, variability Is
minimized and the LOD will be

w 26 R2Sa O0KIG O2YLJI NB
variability, instrument condition, reagents, etc.?



“=p\e Wh-a't 0.S. Wr 0ng

If you analyze a 0.2 ppm standard and
measure 0.021 (average).

Then If you measure a standard at the
[ h5 ondnH LIIYLZEZ g2
to measure 0.0027



"=pNr Ihe Good, The Bad, & the Ug|

@Goodt: If you only do BOD [HUELULLEALLS

and/or TSS\'y e 2 dzNJ|
IR;\E)/QU KIS U2
this!

wBadk 5 A Ry QG FAE
ISSUe. oD
D

@Ugly: Allows LOD to be Q%LQ
raised to the level of e
background contamination. UeLY

And that might have permit
ISSues.

J ‘,\DUMPLINGS
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"=DNR What has NO'I changed

wLiQa auAatf oFasSR 2y
deviation).

wYoustill need to analyze spiked blanks to
determine theLOD.

wYou still have to do something annuallyg
something has changed

wlt remains in your best interest to perform :
aNBIl az2ylclletkSy Sa a ¢



"mDNR WHATOS  NEW?

wClearly specifies that MDL is inappropriate for
(WET)Micro, BOD¢EBOD), color, pH, specific
conductance, and titration methods.

wProvides options/alternatives to determine the
Initial spiking level to determine thiglDL.

wRequires assessment of routine blanks in additi
to replicatespikedblanks.

wRequirea 5[ dalLA]1Saég 0SS &a:¢
over time.Overat least 3 separate calenddays

wDiscouragesutlier rejection of replicate spikes.
Exclusion ONLY If can documantalidreason.



"mDNR WHATOS  NEW?

wWAIl Instruments In use must be incorporated.

w If you add an instrumentMust prepare/analyze
(on different calendar dates) &ast 2 spikeand
2 blanks per instrument

wOne prep samplenay be analyzed on multiple
Instruments so long astill have 7 spikes frorat
least3 separate batches.

02,% 3 3 _GritenaS S

—1

S 1 N7
wb2 Y2NB a0l f ARFOGAZ2YE
l.e. Spike levelb MDL >10% spike level
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~=pNR Definition - What are we determining?

Wmmw

Proposed Feb 2015 (same as original 1984)
TheMDLIis defined aghe minimum concentration o
substancehat can be measured anmgported with 99%
confidencethat the analyte coneenitration

is greatertthanzzes@nd isdetermined fromanalysis of a
sample in aiven matrixcontaining the analyte.

Soapbox time
Method blanks consider both contamination and normal

0 Ol INR dzy R ayz)\aSeCD LT KA
OFy 06S SftSOUFIUSR aayLite oé

that a conflict for the quality system? Why bother trying to
control contamination?@vehSH\E ledériey “AD”10 SO 2 Y

NR149(existing and proposed revisions)

LOD =he lowest concentration or amount of analyte that
can be identified, measured, amdported with confidence
that the concentratiohiisnaotaadfalse positiveaviadue
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Wai t é WHY hdve tow@this?

We follow orders,
son.We follow
orders or people
die, it's that simple.

Are we clea?
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“=DNR 1. Estimate the [LOD]

Dapartmant of Naterad Reooureas

Nothing much changes here

a.aSlIy b o {5 2F &l a S
b. Concentration producing S/N ratio o053

c. Concentration=3 X SD of spiked blanks

Since you already have
r eal L ODé

gl alal gl gl g
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"=DNR 2 Determlne Inltlal [ILOD]

w Materad Reooureas

a. Spikir i
NO] be require
low re
b. Proce s PLUS
minin
C at le days
¢ shol " gross &
docL
If A PUBLIC SERVICE ANNOUNCEMENT E!
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-=DNR 2. Determine Initial [LOD]

c. If any analytaloes not meet qualitative ID criter@
has a resulk 0, repeat at higher spike concentration.

d. Calculations
I. Calculate SD of spiked samples and blanks
II. LOQ=1txSL



WISCONSIN

=DNR 2. Determine [nitial [LOD]

Departmant of Matersd Reooureas

d. Calculations

. LODR =
— .
—FSome;butfot 2 r..- v;w-e-i meric results
G m-r =
vﬁ(;-;‘— <IIIIIIY£|\Y‘|;——
-::-':¥A—l/;1=='u";_' Ut ;S‘FHEN:ﬁ .= JL %Ie MB

C. ELSH-all blanks yield numericesults THEN
_OQ =Mean,z + (t xS if Mean,gf N 2 dze

OPTION: IF >100MB THEN_OLR = 99" %ile MB
f 100 < N< 150, thenMB, 4= 2 highest blank

e. LOD = Greater of (LQDR.OR)




WISCONSIN

=DNR Soet he onl

wX A a LOK S

wThe LOBIs simply the ag®ld calculation for
LOD.

wWith the new protocol, in addition to the familiar
LOD calculation (now LQDyou calculate the
LOD.

wThe new LOD is set at the greatelL@} & LOL

w[ SGQa 3I2 o6l O] ULORR NB I
calculated for common wastewater tests (NH3,
TP, Chloride).



WISCONSIN

-=DNR Breaking down the LOD;

wLF &a2YS o00dzi y2a Iffo0
IF <100 MB resultsl highestMB
OR IF>100 MB results]] 99th percentile \WiB

wOTHERWISE all blankshave numeridNJ S & dzf |
Mean,s + (txS0,g) [ if Mean,z < 0,Mean,,z = O]
NOTE:: IF>100 MB results]] 99th percentiile B
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YSBNR 3. ONGOING DATA COLLECTIO

Dopartmant of Matersd Resoureas

a. If any samples analyzed in a giv@hR
prep/analyze a minimum of 2 spiked samples, |
separate batchexn each instrument

b. Need at least 7 spiked samples (blanks) + 7
method blankgat the end of the year)

If only 1 instrument, can use up toyizof historical data

c. At least annually, revaluatespike level

. If > 5% of spiked blanks are not > 0, must increa
spike concentration and rdetermine Initial LOD.

Initial LOD: 8 replicateg NO spiked replicate < 0
Year 1: l1@eplicates¢ NO spiked replicate<O
Year2: 24replicatesc can have only Bpiked replicate < 0
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w Materad Reooureas

INITIAL (R(b) Process a minimum sévenspiked samples
and sevenmethod blank samples. must be prepared in at
least threebatches on three separatealendar datesnd
analyzed on threseparate calendadates. (Preparation and
analysis maye on the same day.)

ONGOING DATA COLLECT3(@Nfany samples analyzed
in a givenQTiRprep/analyze a minimum df spiket
samplesin separate batcheson each instrument

ONGOING ANNUAL VERIFICATIOA) () least once every
thirteen months,recalculate MDLand MDLDb from the
collected spikedamples and method blanksults. D)
Include data generated within thast 24 monthsbut only
data withthe samespiking level.



'SpNR 77 Or 82 (Spikes) - EPA FAQ

Dcnetn-l Materad Reooureas

Samples Required Revision 1.11 Revision 2

Spiked samples 7/year 8/year (2/quarter)

Methods blanks (MBs) 0 0 (use routine MBs)
How mamny blanks?

ONGOING (3) (a) the methbthnk population should includ
all ofthe routine method blanks analyzedth eachbatch
during the course ofample analysis

https://www.epa.gov/cwamethods/methoddetectionlimit-frequentquestions



"SDANR 3. ONGOING DATA COLLECTIO

Dondm-l Materad Reooureas

. If method Is changed in any w#yat can
reasonably be expected to affect sensitiyeyg.,
LOD) must reletermine initial LOD and rstart

ongoing data collection.

Thisitsaannmperdanbpiece.
The key to the new protocol is that everything
must be maintained the same:

A Replicate spike concentration,

A Instrument operating condition,

A Reagent quality



WISCONSIN ONGOING DATA COLLECTION
ADDINGA'NEWS INSTRUMENTF

) )] L3

3.e.

wlf a new instrument Is added, analyz& spiked
blanks and> 2 MB

wlf both MB < existing LOD then th®L} Is
validated.

wCombine the new spiked blanks to existing data
and recalculate LOD.

wlIf new LOR>0.5XAND< 2Xexisting LOD, LQL3»
validated.

wRepeat initial LOD either LOL, or LOQ not
validated.
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Wmmw

EX. Buying a new instrument

You purchasea HachDR390Qo replace asenesyd.0.

ExistingLOLR, = 0.015

Spike level 0.1 ppm

Spike level 0.1 ppm

ppm.

You analyze 2 blanks:

0.013 and 0.014pm

Both are <0.015, so

LOLQ} Is verified.

Existing LOD= 0.020

ppm.

You analyze 2 spikes:

Combined LOD= 0.039

Spike Result
Replicate 1 0.109
Replicate 2 0102
Replicate 3 0.118
Replicate 4 0.113
Replicate 5 0.120
Replicate b 0.112
Replicate 7 0.108
Feplicate & 0.102
MEAN 0111
sSD 0.007
t-value 2.998
LOOs 0.020

LOLYIs verified.

Spike Result
Replicate 1 0.109
Replicate £ 0.102
Replicate 3 0.095
Replicate 4 0.113
Replicate 5 0.097
Replicate b 0.091
Replicate 7 0108
Replicate G 0.102
Mew Inst 1 0.129
Mew Inst 2 0.125
MEAN 0.107
sD 0.013
t-value 2998
LODg 0.039
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~=pNR 4. ONGOING ANNUAL VERIFICATION

a. At least every 13 months, 1ealculate LOEand
LOL, from data collected.

b. Include data within the last 24 months, but onl
data at the same spike level. Only documented
gross failures may be excluded.

' CMust still have 7 spikes over 3 calendar de

c. Include the initial LOD spikes if the data were
generated within past 24 months.

d. Only use data with acceptable calibration and

If method is changed in any way that can reasonably be
expected to affect sensitivity use only data collected afte
the chanaoe



