
The EPA has changed the 
LOD procedure…

Are YOU up to speed?

In January of 2017, the EPA 
promulgated substantial revisions to 
the infamous procedure for 
determination of an (MDL) LOD for 
the first time since its release in 
October 1984.

This workshop will focus on the 
history of the LOD, the 2
process to revise the procedure, and 
culminating in an explanation of how 
the new procedure will work and 
what changes WWTP labs will have to 
make to their protocols.  Examples of 
the revised procedure will be shared 
and there will be time for a Q&A 
session to ensure that labs are 
prepared to adopt the required 
changes.

Since these changes will take effect 
in February 2017, and the 
Department will require 
implementation by January 2018, it is 
critical for all labs to understand the 
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Wait…WHY do we have  to do this?

Are we clear?

We follow orders, 
son. We follow 

orders or people 
die, it's that simple. 
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What has NOT changed

• It’s still based on precision (standard 
deviation).

• You still need to analyze spiked blanks to 
determine the LOD.

• You still have to do something annually (the 
something has changed).

• It remains in your best interest to perform a 
“reasonableness” check.



WHAT’S NEW?
• One prepared spiked blank may be analyzed on 

multiple instruments so long as still have 7 spikes 
from at least 3 separate batches.

• Compare routine method blank results to the 
MDL.

• No more “validation” of the MDL.  
i.e.  Spike level > MDL > 10% spike level



Housekeeping:  A few notes
• WI uses “LOD.”  40 CFR uses “MDL.”  

We consider MDL equivalent to LOD.

• Regulation discusses “spiked blanks;” 
you known better as LOD replicates, 
standards, or spiked blanks (LCS). 

• Method blank here is designated as “MB”

• Creates terms: 
MDLB (LODB) for LOD based on [method] blanks 
MDLS (LODS) for LOD based on spiked blanks.

• QTR means calendar quarter (3 months)

• This is presentation will focus on WWTP labs using 
only 1 instrument per test.
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The Spreadsheet



1. Estimate the [LOD]

a. Mean + 3 Std Dev of “a  set of blanks”

b. Concentration producing S/N ratio of 3-5

c. Concentration 3 X Std Dev of spiked blanks

Nothing much changes here

Since you already 
have a real LOD…
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The Spreadsheet



2. Determine Initial [LOD]
a. Spiking level = 2-10 X estimated [LOD]

NOTE:  start with what you used last time.

– If any result is < 0, repeat at higher spike concentration.  

b. Analyze a minimum of 7 spiked blanks PLUS a 
minimum of 7 method blanks
– Make the spiked blank solution on at least 3 different 

calendar days

– Run the spiked blank solution on at least 3 separate 
calendar days

– should not use outlier rejection (except for gross & 
documented failures

Only 1 instrument!



d. Calculations

• The spreadsheet will calculate the LODS as it used to 
be done:

LODS = t x SDs

• The spreadsheet will calculate the LODB: 

LODB = MeanMB + ( t x SDB) 

if MeanMB < 0, use “0”

• LOD = Greater of LODS or LODB

2. Determine Initial [LOD]



The Spreadsheet



So…the only twist here
• …is the LODB.

• The LODS is simply the age-old calculation for 
LOD.

• With the new protocol, in addition to the familiar 
LOD calculation (now LODS), you calculate the 
LODB.

• The new LOD is set at the greater of LODB & LODS



The Spreadsheet



2. Determine Initial [LOD]

e. Calculations with more than 8 method blanks

– IF > 100 MB results, then LODB may use 99th %ile or standard 
deviation calculation

– Spreadsheet will show both results—select the option that is 
best for your lab (may need a lower LOD or may not need to 
achieve a super-low LOD)



The Spreadsheet



3. ONGOING DATA COLLECTION

a. In a given quarter, prepare and analyze a minimum of 
2 spiked samples in separate batches.

b. Need at least 7 spiked blanks (by the end of the year)

Can use up to 2 years of historical data: 

Initial LOD:  8 replicates – NO spiked replicate can be < 0
Year 1:  16 total replicates – NO spiked replicate can be < 0
Year 2:  24 total replicates – can have only 1 spiked replicate < 0



3. ONGOING DATA COLLECTION

c. Need at least 7 method blanks (by the end of the 
year)

d. Ideally use all MB data from last 24 months.

OPTION (use whichever provides more data)
– Use only the last 6 months of data, OR

– Use the 50 most recent method blanks



e.  At least every 13 months, re-calculate LODS and 
LODB from data collected.

h.  Only use data with acceptable calibration and QC

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

BUT… Must still have 7 spikes over 3 calendar days

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

3. ONGOING DATA COLLECTION



4. ONGOING ANNUAL VERIFICATION

a.   Verified LOD = the greater of:  LODS or LODB

IF verified LOD is within 0.5x – 2x existing LOD

AND
< 3% MB are numerical results > existing  LOD,

THEN you may CHOOSE to keep existing LOD 
OR  replace existing LOD with the verified LOD

IF verification does not meet the criteria, 
MUST replace existing LOD with the new LOD



4. ONGOING ANNUAL VERIFICATION

b.   At least annually, re-evaluate spike level

– If > 5% of spiked blanks are not > 0, must increase 
spike concentration and re-determine Initial LOD.

c.   If method is changed in any way that can 
reasonably be expected to affect sensitivity (e.g., 
LOD) must re-determine initial LOD and re-start 
ongoing data collection.
This is an important piece.
The key to the new protocol is that everything must be 
maintained the same: 

• Replicate spike concentration
• Instrument operating condition
• Reagent quality



The Spreadsheet
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ONGOING DATA COLLECTION –
ADDING A NEW INSTRUMENT

• If a new instrument is added, analyze > 2 spiked 
blanks and > 2 MB.  If both MB <  existing LOD 
then the LODB is validated. 

• Combine the new spiked blanks to existing data 
and re-calculate LODS .

• If re-calculated LOD is not less than 0.5x or more 
than 2x existing LOD, LODS is validated.

• Repeat initial LOD if either LODB or LODS not 
validated.



Overload?



The Spreadsheet

• Some helpful hints are on the notes tab.



So…what do YOU have to do?
• The new rule has already taken effect (9/27/17)

• Currently already required to re-do or verify your 
LOD annually, so now is the time to begin.

• The rule breaks down to quarterly requirements

• Begin now to analyze 2 LOD spiked blanks 
(separate dates) per quarter

• Also record all your method blank results.



Capturing blank data

• Could be as simply as a handwritten list.

• Could be the DNR Excel spreadsheet (or another 
spreadsheet or Google docs…or…)

• Can your instrument handle it?  Hach WIMS?
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Resources LabCert can provide

• E-mail blasts of notification and links to resource 
materials.

• Develop spreadsheets and guidance for how to 
make (and document) this change.

• Offer to speak at regional WWOA meetings.

• Call your auditor for assistance.

ELSE


https://www.epa.gov/cwa-methods/method-detection-limit-frequent-questions



Autumn Farrell, DNR

Rick Mealy, DNR

George Bowman (ret.)

Thanks…Questions?
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