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DEFINITIONS REPEATED IN APPENDIX C:



THE RPA “DETECTION LEVEL” IS JUST

THE OLD-FASHIONED MDL:

● Run > 7 spiked reagent blanks (n  7)

● Calculate the standard deviation (s)

● Look up the t-statistic for n-1 @ 0.99

DL = MDL = ( tn-1,1- = 0.99 ) ● sn

IMPORTANT POINT:

THE DL (MDL) IS STATISTICALLY DERIVED



PROBLEMS WITH THE MDL:

● RUN ON SPIKED BLANKS


● RESULTS “ARTIFICIALLY” LOW


● NO RELATION TO REAL WORLD



WHY DIDN’T THE DEQ ALSO PICK A STATISTICAL 
METHOD FOR THE QL (MRL) ??

● THE PROPOSED METHODS ARE HORRENDOUSLY 
COMPLICATED.

● THERE’S NO AGREEMENT ON WHICH STATISTICAL 
METHOD IS BEST

● THE EPA OW DISAVOWED THE STATISTICAL METHOD 
PROPOSED BY ITS OWN WORKGROUP!
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ANALYZE > 7 SPIKES
IN > 3 BATCHES

SET QL SPIKE @ > 2X

DOES SPIKE GIVE AN
ACCEPTABLE RESULT?

> CALC DL?

DOES A SET OF
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ARE THERE > 7 OF THEM?
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HIGHEST MB
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THE EPA OGWDW ATTEMPTED A PQL-LOQ RESCUE

AND FAILED:

THE INFAMOUS DISAPPEARING DOCUMENT:



THERE ARE EVEN DETECTION LIMIT

CONSIPIRACY THEORY SITES…..



“WE BELIEVE DETECTION LIMITS SHOULD

GO AWAY!”

David Coleman & Lynn Vanatta

Statistics In Analytical Chemistry

Part 26, Detection Limits



LET’S WORK THROUGH THE RPA GUIDANCE AND 
THEN SEE WHAT THE EPA HAS TO SAY ON ALL OF 

THIS….







METHOD APPROVED
ANALYTICAL TECHNIQUE AT 40 CFR 136 OTHER IDL MDL=DL MRL=QL

Flame AA SM 3111 --- 10 --- ---
Graphite Furnace AA SM 3113 1a --- --- ---

Stabilized Temp. GFAA EPA 200.9 --- --- 0.7 ---
Axial ICP EPA 200.5 --- 0.2 0.3 0.7

ICP EPA 200.7 --- 5.4 3 ---
ICP/MS EPA 200.8 --- 0.03 0.5 ---

a Detection Level (= MDL???)

COPPER METHODS APPROVED AT 40 CFR 136
(DEQ RPA COPPER QL TARGET  = 10 ug/L)



ASSESSMENT OF THE 2005/2006 DEQ RPA 
IMD:  TABLE 8 PRACTICAL QUANTITATION 
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by
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“THERE’S NO WAY OUT OF HERE…”

2006-2007 ACWA/DEQ

AD HOC WORKGROUP ON DLs & QLs

● Spencer Bohaboy, DEQ

● Brian Boling, DEQ

● Chris Redman, DEQ

● Keith Chapman, City of Salem

● Chuck Lytle, City of Portland



FROM ASTM D 6512-00:

STANDARD PRACTICE FOR INTER-LABORATORY

QUANTITATION ESTIMATE (IQE)

“Routinely Achievable IQE – Most laboratories are able to attain 
the IQE detection performance in routine analyses, using a 
standard measurement system, at reasonable cost.  The property 
is needed for a detection limit to be practically feasible.  
Representative laboratories must be included in the data to 
calculate the IQE.”



WORKGROUP OUTCOMES…

FOR DLs, USE THE TRADITIONAL METHOD AT 40 CFR 136.

FOR QLs, USE THE STANDARD METHODS (ALSO NELAC) 
PROTOCOL:  MAKE IT  LOWEST CAL STD FROM AN 
ACCEPTABLE CAL CURVE. (IN THE PAST, THIS MEANT THE 
CURVE HAD TO HAVE A CORRELATION COEFFICIENT
> 0.995.)
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CURVE HAS TO BE "ACCEPTABLE."  WHAT'S
"ACCEPTABLE" DEFINED BY THE METHOD.

NON-ZERO
CAL STANDARD

LAB HAS TO VERIFY QL BY ANALYZING A
QC SAMPLE AT 1-2X QL CONC

QL > THE LOWEST



THUS…

THE DL (MDL) IS STATISTICALLY DERIVED

BUT

THE QL (MRL) IS OPERATIONALLY DEFINED.

THAT’S WHY YOU OFTEN SEE DLs LIKE THIS:

0.0237

AND QLs LIKE THIS:

4.00





WHY DO THE MRLs (QLs) IN MY REPORT

BOUNCE ALL OVER THE PLACE?

ORIGINAL SAMPLE
(CAN “SEE” ALL CONC.)

SAMPLE DILUTED 1:10
(CAN ONLY “SEE” 10.0)

10.0

5.0

1.0

1.0

0.5 = NONDETECT

0.1 = NONDETECT

MRL (QL)  = 1.0 MRL (QL) 

IS NOW 10.0



< DL jRESULT RESULT

< DL eDL RESULT

0* DL RESULT

*  1/2 MDL used when calculating geometric mean:  (x1*x2*x3*…*xn)1/n

0

DATA REPORTING REQUIREMENTS FOR YOUR LAB

DL = MDL QL = MRL

0

0

YOUR  DMR/DMS DATA REPORTING REQUIREMENTS TO DEQ (P. 74)

NUMBERS DEQ WILL USE IN RPA CALCULATIONS (P. 75)

DL = MDL QL = MRL

DL = MDL QL = MRL



DO NOT LET YOUR LAB USE THE TERM

“TRACE”
FOR ANY RESULT!!!

THIS TERM HAS NO MEANING!!!

RESULTS BELOW THE DL SHOULD BE

REPORTED AS <DL….

“nd” IS OKAY

ONLY IF THE DL IS LISTED



Willamette River Dissolved Copper Results
1993 - 2003
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WPCL BEGINS DOING
ANALYSES IN-HOUSE



INTERMISSION
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HOW LOW CAN WE GO??
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“MOVE” Xave UNTIL 
CHANCE OF FALSE 

NEGATIVE < 1%

( = 0.01)

AT THIS POINT, WE’VE 
“MOVED” Xave AS FAR AS WE 

REALLY CAN GO WITHOUT  
“LOSING” A LOT OF DATA.

WE’VE REACHED THE

METHOD 
DETECTION 

LIMIT!

BEST



HOW DO YOU GO ABOUT SETTING 
THE IDL SO THAT  = 0.01 AND 

THEN HOW DO YOU “MOVE” Xave 
SO THAT  = 0.01???

YOU ONLY HAVE SEVEN OR SO RESULTS.

WILL THIS GIVE A NICE, BELL-SHAPED CURVE?

ARE YOU SUPPOSED TO EYE-BALL WHERE THE 1% POINT IS?

(no)



YOU USE THE t-STATISTIC

WHAT IS THE t-STATISTIC?

(OTHER THAN BEING A JUST A BUNCH OF NUMBERS FOUND IN A TABLE AT THE 
BACK OF SOME BOOK)

THE t-STATISTIC IS A FUDGE FACTOR!

IT COMPENSATES FOR THE FACT THAT YOU’LL

NEVER
HAVE ENOUGH RESULTS TO GIVE A “NICE” CURVE.



REMEMBER, WE ONLY USE 7 OR SO 
RESULTS FOR CALCULATING A 

DETECTION LIMIT.

SO HOW “GOOD” IS OUR MDL?

(ANSWER:  NOT VERY, WHICH IS WHY THE EPA WAS SUCCESFULLY SUED OVER 
THE USE OF THAT VERY EQUATION!)



IF THE MDL ISN’T SO HOT, HOW 
ABOUT SETTING THE LIMIT HIGHER 

SO WE CAN DO AWAY WITH ALL 
THIS ALPHA-BETA NONSENSE?

AND THAT’S JUST WHAT THE EPA (AND LOTS OF OTHER PEOPLE) DECIDED TO 
DO.  AND THEY DECIDED TO CALL THIS A…

QUANTITATION LIMIT
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QUANTITATION LIMIT =

QL=PQL=LOQ=MRL= on and on


