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Statistical analysis of data in the Hemp Proficiency Testing Program follows guidelines
in ISO 13528 (ISO, 2015). Laboratories are asked to provide the method performed and
triplicate results for each sample. Laboratory results are evaluated for trueness and precision.
This document presents information on interpreting each of the following reports.

a) Laboratory Trueness Report - Individualized lab report evaluating lab’s trueness.

b) Laboratory Precision Report - Individualized lab report evaluating lab’s precision.

c) All Labs Trueness - Report evaluating trueness of all lab results.

e) All Labs Precision - Report evaluating precision of all lab results.

e) Summary Statistics - Report on medians and variabilities for the analytes.

f) Homogeneity and Stability - Summary report comparing analytes and methods.

h) Certificate of Analysis - Analytical results and uncertainties of analytes in samples based on
results submitted.

Method Codes, Analytes, and Method Groups

Laboratories report their results for analytes and the methods they used. The methods are
defined with method codes as shown in Appendix A. Analytes in the program include
cannabinoids, metals, terpenes, and moisture. Laboratories report their results on an as-received or
dry weight basis in units of % w/w or pug/g depending on the analyte. Abbreviations of %AR and %DW
are used in the reports to identify concentrations on an as-received or dry weight basis, respectively.
Concentration on a dry-weight basis is considered to be the concentration with respect to the mass of
material excluding all moisture. Instructions included with the samples provide guidance to calculate
concentration on a dry weight basis as shown below.

% dry weight basis = % as-received x (100 / (100 - % moisture) )



Laboratory Trueness and Precision Reports

Prior to 1994, accuracy referred to how close an average result was to the true value.
This term was modified in ISO 5725 (ISO 1994) to include both the closeness of an average to
the true value (trueness) and closeness of repeated results (precision). Trueness replaced
accuracy as a term to describe the closeness of an average result to the true value. Both figures
below display poor accuracy. The figure on the left has good trueness because the average
location of the holes is close to the center target. However, there is poor accuracy because the
holes have poor precision. The figure on the right has good precision because the holes are close
to one another. However, there is poor accuracy because the average location of the holes has
poor trueness.

Low accuracy due to poor Low accuracy due to poor
precision trueness

Individualized lab reports are prepared that evaluates trueness and precision of lab
results. Page 1 of a Laboratory Trueness Report is shown below. The laboratory number and
sample identifications are identified in the banner. A table of data is presented for each sample.
The three lab results and the average of the three results (Lab Value) are displayed for each
method code which defines the analyte and method used to obtain the results. A robust mean
and number of observations is displayed for all Lab Values for an analyte regardless of method
used (Analyte heading) and all Lab Values for an analyte in a Method (Method heading). Z
scores are presented for each of these data sets. A Z score is a measurement of the agreement
between the individual lab result and the robust mean considering data distribution of each set.
An exact match between Lab Value and Robust Mean would result in a Z score of 0. Lab Values
between -2 and +2 are within 2 standard deviations of the data distribution. Lab Values between
-3 and +3 are within 3 standard deviations of the data distribution. Lab Values between -2 and
+2 are green and considered acceptable. Lab values between -3 and -2 or +2 and +3 are colored
orange and are a cautionary warning that the laboratory’s procedure should be evaluated. Lab
Values less than -3 or greater than +3 are colored red and are considered unacceptable where
action should be taken to correct the laboratory’s procedure. A laboratory’s proficiency in
testing an analyte is evaluated with all values for an Analyte (Analyte Z score). Z scores for
Method are for evaluating how a lab performed with other labs using the same method.
Appendix B has information on robust statistics and Z score calculations that were used.

Flag indicators will appear in the far right hand column of the report for situations with
limited data for statistical analysis. Robust means and Z scores are only calculated with 6 or
more observations. Lab value is not used to determine robust means and Z scores if there are
less than 2 numeric results for an analyte reported from the lab. A key to the flags is provided at
the bottom of the reports when these situations arise. Rules used for considering nonnumeric
values are shown in Appendix C.
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Robust Mean

Method (a6 __lHobservations) ~ _ Zscore

Code Analyte Method Resultl Result2 Result3 Value Analyte Method Analyte Method Flag
001.10 AS-THC (%AR) Other LC-UV 0.2270 0.2510 0.2300 0.236 0.231 (61) 0.23 (31) 0.19 0.23
002.10 AS-THCA (%AR) Other LC-UV 0.0690 0.0650 0.0640 0.066 0.0598 (54) 0.0595 (27) 0.46 0.50
003.10 CBD (%AR) Other LC-UV 3.8630 3.8420 3.7810 3.83 3.69 (52) 3.73 (28) 0.32 0.24
004.10 CBDA (%AR) Other LC-UV 4.6700 4.6560 4.5530 4.63 3.8(50) 3.8(27) 2.09 2.18
005.10 CBN (%AR) Other LC-UV <0.0500 <0.0500 <0.0500 <0.05 1
006.10 Total A9-THC (%AR) Other LC-UV 0.2880 0.3090 0.2860 0.294 0.286 (64) 0.274 (27) 0.23 0.62
007.10 Total CBD (%AR) Other LC-UV 7.9590 7.9260 7.7730 7.89 7.03 (50) 6.9 (24) 1.12 1.55
008.99 CBDV (%AR) Other 0.1100 0.1090 0.1050 o0.108 0.0392 (12) 0.0392(12) 3.07 3.07
010.99 CBG (%AR) Other <0.0500 <0.0500 <0.0500 <0.05 1
011.99 CBGA (%AR) Other <0.0500 <0.0500 <0.0500 <0.05 i £
012.99 THCV (%AR) Other <0.0500 <0.0500 <0.0500 <0.05 - 5 1*
013.99 AB-THC (%AR) Other <0.0500 <0.0500 <0.0500 <0.05 ¥ " 1*
014.99 CBC (%AR) Other 0.2320 0.2270 0.2220 0.227 0.203 (26) 0.202 (21) 1.31 1.48
500.70 Moisture (%AR) Commerc. Anal. 6.5500 5.6100 7.0100 6.39 7.08 (19) 6.65 (9) -0.49 -0.44

Flag definitions: * (Statistical parameters not calculated because there were less than 6 numeric Lab Value observations), 1 (Lab Value not used because there were
less than 2 numeric lab results), 2 (Lab Value not used because there were 2 or more zero values for lab results).

AR refers to concentration on as-received basis. DW refers to concentration on dry weight basis.

The Laboratory Precision Report, as shown below, is very similar to the Laboratory
Accuracy Report. Instead of Lab Value, the Precision Report displays the lab’s relative standard
deviation for repeatability (Lab RSDr) from the three reported results for an analyte. All lab
RSDr values are considered for calculating robust mean for all results for the analyte or method.
The HorRat(r) value is a ratio of the Lab RSDr value to an expected Horowitz reproducibility
value. Any value greater than 0 and less than or equal to 1.3 is in green and considered
acceptable. Values that are greater than 1.3 and less than or equal to 4.9 are in orange and are a
cautionary warning that the values are high. Values greater than 4.9 are in red and are a
heightened warning that the variability of the three results is very high. Appendix B contains
details on the calculation of HorRat(r) and an explanation of the warning levels used.

As with the trueness report, flag indicators will appear in the far right hand column of the
report for situations with limited data for statistical analysis. Robust Means are only determined
with 6 or more observations. A value for RSDr and HorRat(r) is only determined when 3
nonzero numeric results are reported. A key to the flags is provided at the bottom of the reports
when these situations arise. Rules used for considering nonnumeric values are shown in
Appendix C.



W Umverslryof Hemp Proficiency Testing

o lKen:uc ¥ Laboratory Precision Report )
i mmiind i HM20SEP-2 (hemp) Lab # 109 s
DOoK U\"t:.t*\
iiehd 50 WRUZIS -0 TR

m l_%L__ M ‘\‘1 u /’ﬁ'ﬂ NS

Issue Date: November 2, 2020 Page1of3

Robust Mean of RSDr

Methad Lt (#observations)

Code Analyte Method Resultl Result2 Result3 RSDr HorRat(r) Analyte Method Flag
001.10 AS-THC (%AR) Other LC-UV 0.2270 0.2510 0.2300 5.54 1.12 3.31(61) 3.19(31)

002.10 AS-THCA (%AR) Other LC-UV 0.0690 0.0650 0.0640 4.01 0.67 6.92 (54) 5.77(27)

003.10 CBD (%AR) Other LC-UV 3.B630 3.B420 3.7810 1.11 0.34 2.64 (52) 2.74(28)

004.10 CBDA (%AR) Other LC-UV 4.6700 4.6560 4.5530 1.38 0.44 2.65 (50) 2.86(27)

005.10 CBN (%AR) Other LC-UV <0.0500 <0.0500 <0.0500 1
006.10 Total AS-THC [%AR)  Other LC-UV 0.2880 0.3090 0.2860 4.33 0.9 3.48 (64) 3.18(27)

007.10 Total CBD (%AR) Other LC-UV 7.9580 7.9260 7.7730 1.26 0.43 2.37 (50) 2.47 (24)

008.99 CBDV (%AR) Other 0.1100 0.1090 0.1050 2.45 0.44 6.71(11) 6.71(11)

010.99 CBG (%AR) Other <0.0500 <0.0500 <0.0500 1
01199 CBGA (%AR) Other <0.0500 <0.0500 <0.0500 1
012.99 THCV (%AR) Other <0.0500 <0.0500 <0.0500 o 1*
013.99 AB-THC (%AR) Other <0.0500 <0.0500 <0.0500 * 1*
01499 CBC (%AR) Other 0.2320 0.2270 0.2220 2.2 0.44 3.44 (26) 3.09(21)

500.70 Moisture (%AR) Commerc. Anal. 6.5500 5.6100 7.0100 11.2 3.95 (19) 5.23(9)

Flag definitions: * (Statistical parameters not calculated because there were less than 6 Lab CV observations), 1 (Lab RSDr not calculated because there were less
than 3 nonzero numeric lab results).

AR refers to concentration on as-received basis. DW refers to concentration on dry weight basis.

All Labs Trueness Report

The All Labs Trueness report is a multipage report displaying all lab results grouped by
Analyte and Sample Number. Page 1 and 2 of the report is shown on page 5. For each set of
Analyte and Sample Number, data is sorted by Lab Value. Z scores are also shown in green,
orange, and red colors as described for Laboratory Trueness reports. Flag values other than 0
note Lab Values were not used to calculate robust mean or Z scores due to limited numeric
results. This report is useful to determine where an individual Lab Value fell within the range of
all Lab Values for an analyte. The report also provides useful information on lower and upper
limits used by various labs where results are reported with “<” or “>”.

All Labs Precision Report

The All Labs Precision report is a multipage report displaying all lab RSDr values
grouped by Analyte and Sample Number. Page 1 and 2 of the report is shown on page 6.
HorRat(r) values are shown in green, orange, and red colors as described for Laboratory
Precision reports. For each set of Analyte and Sample Number, data is sorted by the HorRat(r)
values. Flag values other than 0 note RSDr and HorRat(r) values were not calculated due to
limited numeric results. This report is useful to determine where individual Lab RSDr and
HorRat(r) values fell within the range of all Lab RSDr and HorRat(r) values for an analyte.
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Lok Populaties of Lab Waluis
Anakyte Coda P e S Resulil  Resuli2  Besult3 Waksi Rob Bian ] Rob Stlwv  Flag
, AS-THC [%AR)

ASTHC [MAK] 0oae0 HIE 137 [0 ks T ) 1751 0.17s5 02331 El 0.gs o
AS-THC [EAR] 0010 Orthr LC-LV i4i ois3i 0i8¥ O01E34 0.135 LR &l 1k i}
ASTHC [WAR] 0aa.10 Oy LC-LIV haz oid3s 01915 O01E¥E Lil L] 02381 Bl nols o
ASTHC [WAR] ooa0x AdAC Wg i1, u 1&1 [ L T L o) 1832 0.193 02381 Bl nols o
AS-THC [EAR] 0010 Orthr LC-LV 192 ois0s 03055 01EE9 0.193 LR &l 1k i}
A9-THC [EAE] O0E.20 Orthar LC-RAS 159 o930 Oi9sd 01550 0.194 LR &l 1k i}
ASTHC [WAR] 0aa.10 Oy LC-LIV 196 1943 030k 01974 0.198 02381 Bl nols o
A9-THC [RAR] ooa01 AdAC Bg.a0 155 CigE0 0I04d OuBDS0 0.h32 02381 &l 0.0ge o
AS-THC [EAR] 0010 Orthr LC-LV o] O OiBED ORIED 05033 LR &l 1k i}
ASTHC [WAR] 0aa.10 Oy LC-LIV 114 OLhiEd 0303 ObD4? 0.h3s 02381 Bl nols o
ASTHC [WAR] 0aa.10 Oy LC-LIV 195 OLhiE3 0300 oLE135 0.ha7 02381 Bl nols o
AS-THC [EAR] ooi0i A0AC W80 i48 bl 03070 ORiod 0. b7 LR &l 1k i}
AS-THC [EAR] ooiaz ADAC Wdddd, U 1063 O 03033 O3Ed 0.5h33 LR &l 1k i}
ASTHC [WAR] LR ] Dithiiar 137 OLhE0 03070 OhDed 0.hda 02381 Bl nols o

Paga 1 o737
Sample: HM2OSEP-2 Al Labs Trusness Issus Date: November 2, 2020

L b Populaties of Lab Waluic

Anakyte Coda P e S Resulil  Resuli2  Besult3 Waksi Rob Bian ] Rob Stlwv  Flag
ASTHC [WAR] ooa01 AdAC W g a0 1&8 OIS 0314 ObDE3 [ileal) 02381 Bl nols o
ASTHC [WAR] 0aa.10 Oy LC-LIV 191 Ohi48 03258 OX154 0.5 02381 Bl nols o
AS-THC [EAR] 0010 Orthr LC-LV 157 OS] 03250 OpD00 0.k85 LR &l 1k i}
A9-THC [EAE] LR ] Orthar 154 oEe 038 03185 0.EAT LR &l 1k i}
ASTHC [WAR] 0aa.10 Oy LC-LIV 145 OLFI00 03300 Ouh0od 0.7 02381 Bl nols o
A9-THC [RAR] LR Dithiar s QEI40 03440 OuBDED 0.E 02381 &l 0.0ge o
AS-THC [EAR] O0E.20 Orthar LC-RAS 138 oSS OMI7 03430 0.3 LR &l 1k i}
ASTHC [WAR] 0aa.10 Oy LC-LIV o] OFE 0Mes  OkRi 0.x33 02381 Bl nols o
ASTHC [WAR] 0. s0 Dy LC-MS 1&4 OLFI92 03247 oI 0.x34 02381 Bl nols o
AS-THC [EAR] 0010 Orthr LC-LV 144 OE02 03243 OXF4 0.E35 LR &l 1k i}
AS-THC [EAR] 0010 Orthr LC-LV i34 OLEED 03318 03306 0.E27 0Ar LR &l 1k i}
ASTHC [WAR] 0aa.10 Oy LC-LIV 143 OFTE 03208 OXRI 0.1 <011 02381 Bl nols o
ASTHC [WAR] ona03 AdAC WA i1, 81 139 OLFI9e 03274 OX3i3 0.x19 <006 02381 Bl nols o
A9.THC [EAR] 0010 Orthr LC-LV 150 033 03387 OEEE? 0. X35 -0 W L3R &l 1 ik i}
ASTHC [RAR] Lo L] Oihar LC-LIWV iTd 0¥ Lili] i
AS-THC [EAR] ooi0i A0AC W80 irs T 0338 0158 i 15 S LR &l 1k i}
ASTHC [WAR] LR ] Dithiiar 172 O3l 0TS OFd 0.x32 LiTer] 02381 Bl nols o
ASTHC [WAR] 0aa.10 Oy LC-LIV 136 OFISS 03300 2 OX30E 0.x32 ilet] 02381 Bl nols o
AS-THC [EAR] ooi0i A0AC W80 131 G0l 03300 0FE00 0.k33 ] LR &l 1k i}
AS-THC [EAR] 0010 Orthr LC-LV 152 32 03348 0153 0.k33 s LR &l 1k i}
ASTHC [WAR] ooa0x AdAC Wg i1, u 188 k08 03261 O R4 0.16 LR 02381 Bl nols o
A9THC [RAR] 0. 10 Dy LC-LIV 104 O 03510 2 OX300 0.136 HRL] 02381 Bl nnls o

Pags 2 ol 37
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L - P r ol Lals RSDv
Anakyte Coda [L Sy Rasultl  Result? Resul3 RSDe Homatlr] Rob Mian [0 iTE] Flag
, AS-THC (%AR) |

A9-THC [RAR] 0010 Drhiar LC-LIY im 0.1300 i
A9-THC [RaR] LitiE =] HiE 137 @iTsi  0AnT i [k L] [iliE} I oz 163 o
A59.THC [RAR] Lt T Orihar LCLIV i35 [ e L] [uld= 1] [k ] i1 I3 oi3 163 i}
H9-THC [RaR) ooian Orhiar 137 OLhIED D30T [aleci -] 48 (i § 33 iz 182 1]
A9-THC [RAR] 00a.z0 Drthiar LCMS 156 03320 03289 [eE¥-r] 49 (il ) I i3 162 o
A9-THC [RaR] Litii ] Orthiar LCLIY 162 o436 0324807 o.r438 nr o4 I oz 163 o
A59.THC [RAR] Lt T Orihar LCLIV il hizds 0i9is o1k [ilei) 0is I3 oi3 163 i}
AS-THC [RAR) Lt ] Orihar LCLV i34 [l R e kst [iF=] his 33 oiz 163 i}
A59.THC [RAR] Lt ] Orihar LCRS 44 O3 02840 O.FE30 [iF iz I3 oi3 163 i}
H9-THC [RaR) onioz AQAC Fig41 A1 138 OX39E 03374 OLEEE3 [k 1 iz 33 iz 182 1]
A9-THC [RAR] 0010 Drthiar LC-LY 139 [ e oLres1 [iL ) 019 I i3 162 o
A9-THC [RaR] ooaz0 Orthiar LCMS 159 01930 04960 oiesn 167 ox I oz 163 o
A59.THC [RAR] Lt T Orihar LCLIV 4 O 03377 OFE34 ids 0.x I3 oi3 163 i}
H9-THC [RaR) [k AOAC Figal u 199 [l =5 LR e L3455 133 i =1 33 iz 182 1]
A9-THC [RAR] 0010 Drthiar LC-LY 138 21355 032300 (k-] 132 ox I i3 162 o

Fage 1ol 37

Sample: HM2DSEP-2 Al Labs Precision Esue Diate: Movember 2, 2020

L - P r ol Lals RSDv

Anakyte Coda [L Sy Rasultl  Result? Resul3 RSDe Homatlr] Rob Mian [0 iTE] Flag
A9-THC [RaR] ooaz0 Orthiar LCMS 122 oxFys 0I3ra [kt 132 ox I oz 163 o
A59.THC [RAR] ooani AGALC Fia i 148 Ohdd 0070 O i0d 145 i e I3 oi3 163 i}
H9-THC [RaR) L L] Drthiar LC-Li 150 0333 03367 [aleh: ) 188 0.x3 33 iz 182 1]
A9-THC [RAR] 00a.z0 Drthiar LCMS 154 o292 02247 OL2E i3 i - I i3 162 o
A9-THC [RaR] LitiHikE AOALC Fia.a0 188 ori3s  0Hi4 ki o] 135 0z I oz 163 o
A9.THC [RAR] Ooi0x AdAC Mg A1 U igd (L L [k E i) i37 033 33 oiz 163 i}
A8 THC [RAR] ooani AGALC 3 A i 5% O3 02455 OLFEI4 188 .4 31 oiz 163 i}
A9-THC [RAK) 0010 DOrihar LCLWY fraiil DIE 0 oL2EIL 205 o4 331 oz 162 o
A9-THC [RAR] 0010 Drthiar LC-LY 196 D143 020k o197 242 042 I i3 162 o
AS-THC [RAR] Lt T Orihar LCLIV id44 OFIE 03349 il ¥ ] 215 043 33 ois 163 i}
A8 THC [RAR] Lt T Orihar LC-LIY g5 0¥l 021477 [ulk=-a Eif o4 31 oiz 163 i}
A9-THC [RAK) 0oa.0z AQAC Figai u 103 it 02013 O3 M 044 331 oz 162 o
A9-THC [RAR] 0010 Drthiar LC-LY 143 oF=43 02468 o.2433 P 047 I i3 162 o
AS-THC [RAR) o0oini AGALC 3 g i i55 Digsl 02040 ks i 45 043 33 oiz 163 i}
A8 THC [RAR] LR Oihar i54 O¥i0s 0MH0E il sl 24T L 31 oiz 163 i}
A59.THC [RAR] Lt T Orihar LCLIV ii6 0¥ 021833 [l d"n ] A6 o.s I3 oi3 163 i}
H9-THC [RaR) L L] Drthiar LC-Li ir oreil 03I7HD oLIT42 X E3 [i =} 33 iz 182 1]
A9-THC [RAR] 0010 Drthiar LC-LY 141 21931 0983 oL1E34 235 0sE I i3 162 o
A9-THC [RaR] Litii ] Orthiar LCLIY 183 o450 03590 [Eld] i} rH os? I oz 163 o
A59.THC [RAR] Lt ] Orihar LCRS i 0¥ias 0335 o387 235 053 I3 oi3 163 i}
H9-THC [RaR) L L] Drthiar LC-Li 133 [k = e [aleh=x] T 3R i I=-4 33 iz 182 1]
A9-THC [RAR] 0010 Drhiar LC-LIY 135 ohE3 D2n L2135 303 0.6 I oiz 162 o

Faga 1ol 37



Summary Statistics Report

The Summary Statistics report presents robust means, number of observations (n), and
robust standard deviation for Lab Values for trueness and robust means, minimum, and
maximum RSDr Values precision. Page 1 of the report is shown below. Robust means, n, and
robust standard deviation of Lab Values are presented for an analyte tested by all methods
(Analyte), analyte tested by method group such as LC or GC (Method Group), and analyte tested
by a specific method (Method). The robust means and standard deviation for trueness in this
report are used for determining lab Z scores in the other reports.

This report also shows % relative standard deviation (%RSD) and Horwitz %RSD for
trueness. The %RSD is the trueness robust standard deviation divided by the trueness robust
mean times 100. Horwitz was a scientist who studied results from several collaborative studies
and found %RSD for reproducibility from those data followed the formula shown as

Horwitz %RSD =2 x C015

where C is the concentration expressed as a dimensionless mass fraction (eg., C = 0.03 for 3%).
The Horwitz %RSD is a benchmark value that the trueness %RSD values can be compared
against. A method is considered acceptable with respect to reproducibility if the trueness %RSD
is less than 2 x Horwitz %RSD.

G oo Hemp Proficiency Testin
Kentucky:. P 'y g
Summary Statistics
i e e HM20SEP-2 (hemp) i
Profickency Testing Program
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Sample: HM20SEP-2 (hemp) Summary Statistics Issue Date: November 2, 2020
By Analyte
Trueness (Lab Value) — Precision (Lab RSDr)

Analyte Code Rob Mean n Rob StDev %RSD %RSD Rob Mean min max
AS-THC (%AR) 001 0.2311 61 0.026 113 4.97 331 0.13 16.2
AS-THCA (%AR) 002 0.0598 54 0.0135 226 6.09 6.92 0 173
CBD (%AR) 003 3.6896 52 0.4358 1.8 3.28 264 0.12 26.1
CBDA (%AR) 004 3.8009 50 0.3942 104 3.27 2,65 0.05 106
CBN (%AR) 005 0.0286 36 0.0064 222 6.8 5.29 0 433
Total AS-THC (%AR) 006 0.2858 64 0.0371 13 4.82 3.48 0.33 14
Total CBD (%AR) 007 7.0309 50 0.7646 109 2.98 237 0.21 17
CBDV [%AR) 008 0.0392 12 0.0224 57.1 6.49 6.71 0 128
CBDVA (%AR) 009 0.0422 10 0.011 26 6.42 4.37 0 8.79
CBG (%AR) 010 0.0812 23 0.0234 28.8 5.82 7.45 0.35 518
CBGA (%AR) 011 0.0989 25 0.0181 18.4 5.65 5.28 0 238
CBC (%AR) 014 0.2032 26 0.0181 89 5.07 344 0.28 12
Cd (ug/g AR) 101 0.165 9 0.016 9.7 20.82 5.67 2.07 138

Page 1 of 5



Homogeneity and Stability

Samples in a proficiency testing program should be homogeneous and stable with respect
to the analytes tested. Homogeneity and stability is evaluated with analysis of total THC and
total CBD by GC-FID and shown in the Homogeneity and Stability reports (example shown
below).

Homogeneity was evaluated by analyzing 10 randomly selecting sample packets.
Duplicate test portions were analyzed in each packet. If the between-sample standard deviation
was less than 30% of the standard deviation used to determine analyte z-scores, variability
amongst packets was deemed minimal and sample packets were considered homogeneous with
respect to the analyte tested. Stability was evaluated by testing an analyte in one sample packet
stored at room temperature over the length of time between sample being shipped and results
due. If the slope of concentration versus time was not significantly different from zero, the
sample was considered stable with respect to the analyte tested.

Homogeneity and Stability

SamplelD .....ccciieiiinniinaanan. HMZHSEP-1
Samples shipped ............0iunan. 7-5ep-21
Resultsdue date....ooivvinncnnnans 15-0ct-21
Homogeneity

10 zample packets randomly chosen for analyzis.
Duplicate test portions anatyzed for aralyie and method shown in table caption.

Total THE [%AR] via GC-FID jmethod 006.40) %RSD Horfat-r
Arabysis Date: 10/4/20 Overall aversge: 02961
Sampls £ Replimte 1 | Replicats2 SDofzamplezves: Q005325 180
1 02967 0.2845 repeatabiling 5I: Q006236 213 04
T 0.2838 0.2049 betwssn-zomple SI: - Q00202 099
3 02570 0.2817 reproducibity SD: D001 234
4 0.259% 0.2873
5 0.2961 0.2958 SO used fior Anafyte 2 scores: 00333
3 0.3047 0.2963 Checkvalue:  0.00989
7 0.200% 02058
H [ [E5E] Total THC [%AR] via GC-FID jmethod D06.40)
] 0.2950 0.3027 ple 5D less than check value? YES
10 02825 02054 i
Total (3D {%AR) vin GC-AID jmethod D07.40) %RSD
Analysiz Date: 10/4/20 Ouerall averzge: 9.4498
Samgle £ Replimte 1 | Replicate2 | SO of sample avgs: 008 220
1 56063 92020 repezehility SO 01679  17E i
z 91538 33511 between-sample SO (15
E G476 e reproducibity SD: 02385 253
4 92004 34025
5 93744 3.3107 S0 used fior Analyte z scores: 07346
3 97065 9.1520 Checkwvalue: 022038
7 96077 3.6766
] 9.6101 9.0628 Total CBD {%AR) vin GC-AD {method 007.40)
] 94834 9.5366 pie D less than check walue? YES
10 9.5245 3.6000 i
Stability

Sample tested on different days from date ssmpie shipped to results cue date.
Sample stored at room temperatune during period of testing.

Total THC [%AR) via GC-FID |method 006.40) Days =x variable, Conc =y variabie
Daite of Analysis Days Conc. SURBARY OUTPLT
9/13/21 0 03243
/1521 2 02703 Ragression Statistics
a1 5 03311 Mlukiple R 00266738
0722721 5 0.2901 R Square Q0007115
9726/21 13 0.2817 Adjusted R 5qu -0.1103206
92621 13 03225 Standard Eror Q0236096
92921 16 03289 Obsenvations 1
10v2/21 L] 0.2952
10521 2 03347 ANOVA
1079721 25 03017 o 55 M5 F Significanca F
101321 30 0.2970 Regression 1 3571%E-06 3.5713E-06 0005407385 0937343315
Resicual 9 0.00S01673 QODOS57A14
Total 10 0.0050003
- Cosfficients itandard Error ¢ Stat Pvalus lower 558  Upper 55%
§ Insercept 03064551 001297511 2362264672  Z.OBZ0ZE-08 077111678 0335806263
034 - ™ X VWariable 1 6.161E05 QUD0O7E265  (.0S00495 0937349315 -O0LE75344 0001202771
a
0.3z L
0.30 N T . . .
022 . Coefficient for x variabie iz not statistically significantly ciffer=nt from 0.
- = EE-08x +0.305% Mo signficant change in result during testing period.
0.z8 RY= 00007 Stability test passed.
0.23
o.zz %ASD=7.3
0.20
] 3 o 13 o 3 30




Certificate of Analysis

Samples in the program have a certificate of analysis with concentrations based on results
submitted by the laboratories. An example of a certificate of analysis (COA) is shown below.
The COA presents standard uncertainties for concentration of analytes in the sample.

Standard uncertainty is different from robust standard deviation shown on the Summary
Statistics report. The robust standard deviation is a measure of the variability of all results
submitted by laboratories. Approximately 67% of the results are within the robust mean + robust
standard deviation. Approximately 95% of the results are within the robust mean + 2 x robust
standard deviation. The standard uncertainty on COA reports is a measure of where the true
analyte concentration is expected to be and is calculated using the robust standard deviation
(robust stdev) and number of laboratory results (n) as shown below (ISO 13528:2015).

Standard Uncertainty = 1.25 x robust stdev / Vn

Since the number of laboratory results is in the denominator, there is greater certainty on the
location of the true analyte concentration with an increased number of laboratory results.

The standard uncertainty can be used to predict where the true concentration lies at
different confidence intervals. A 67% confidence interval ranges from the robust mean —
standard uncertainty to robust mean + standard uncertainty. An approximate 95% confidence
interval ranges from the robust mean — (2 X standard uncertainty) and robust mean + (2 x
standard uncertainty).

A laboratory can evaluate their laboratory bias using uncertainty in the Certificate of
Analysis. Laboratory bias is one component of measurement uncertainty for an analytical
method. Other components of measurement uncertainty include variability in preparing an
analytical sample from the laboratory sample and reproducibility of results from the analytical
sample. ISO 11352 and NORDTEST (2017) provide detailed information on how to use
uncertainties from a proficiency test program to determine bias.



* Universityof
Kentucky.
Regulatory Services

College of Agricalvare, Food and Enviromment

Hemp PT
f Certificate of Analysis

-l
Frofllenry Testlng FH;M

Hemp PT Sample HM21SEP-2

Material: hemp

* Standard
Analyte Value Uncertainty # Labs
% as received
AS9-THC 0.2987 0.0046 51
AS-THCA 0.1078 0.0026 52
CBD 5.230 0.087 41
CBDA 6716 0128 39
CBN 0.02666 0.00202 23
Total AS-THC 0.3986 0.0069 59
Total CBD 1113 0.2 42
CBDV 0.03883 0.00721 ]
CBDVA 0.07070 0.01088

CBG 0.1425 0.0106 22
CBGA 0.2388 0.0122 15
CBC 0.3193 0.0064 21
[-}-alpha-Bisabolal 0.08425 0.03399 7
beta-Caryophyllene 0.1063 0.0149 7
alpha-Humulene 0.03676 0.00645 ]
Moisture 7.239 0.475 24
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APPENDIX A
List of Method Codes, Analytes, Method Groups and Methods in the Program

The first three numbers in the Method Code identifies the analyte and concentration basis.
Values up to 500 have concentration on an as-received basis. Values greater than 500 have
concentration on a dry weight basis. The last two numbers identifies the method. Method
groups are identified where enough data existed for methods to be grouped into larger sets for
comparison.

Conc.
Method Method Basis
Code Analyte Group (w/w) Method; Description

001.01 | A9-THC %AR AOAC 2018.10; LC-UV, 80% methanol extraction

001.02 | A9-THC %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

001.03 | A9-THC %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

001.10 A9S-THC %AR Other LC-UV;

001.30 | A9-THC %AR Other LC-MS;

001.60 | A9-THC %AR NIR; Near Infrared (NIR)

001.61 A9-THC %AR MIR; Mid Infrared (MIR)

001.99 | A9-THC %AR Other;

002.01 | A9-THCA %AR AOAC 2018.10; LC-UV, 80% methanol extraction

002.02 A9S-THCA %AR AOAC 2018.11, UV, LC-UV, ethanol extraction

002.03 | AS-THCA %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

002.10 A9-THCA %AR Other LC-UV;

002.30 | A9-THCA %AR Other LC-MS;

002.60 A9S-THCA %AR NIR; Near Infrared (NIR)

002.61 A9-THCA %AR MIR; Mid Infrared (MIR)

002.99 | A9-THCA %AR Other;

003.01 | CBD %AR AOAC 2018.10; LC-UV, 80% methanol extraction

003.02 | CBD %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

003.03 | CBD %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

003.10 | CBD %AR Other LC-UV;

003.30 | CBD %AR Other LC-MS;

003.60 | CBD %AR NIR; Near Infrared (NIR)

003.61 | CBD %AR MIR; Mid Infrared (MIR)
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

003.99 | CBD %AR Other;

004.01 | CBDA %AR AOAC 2018.10; LC-UV, 80% methanol extraction

004.02 CBDA %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

004.03 | CBDA %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

004.10 | CBDA %AR Other LC-UV;

004.30 | CBDA %AR Other LC-MS;

004.60 | CBDA %AR NIR; Near Infrared (NIR)

004.61 | CBDA %AR MIR; Mid Infrared (MIR)

004.99 | CBDA %AR Other;

005.01 | CBN 005LC %AR AOAC 2018.10; LC-UV, 80% methanol extraction

005.02 | CBN 005LC %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

005.03 | CBN 005LC %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

005.10 CBN 005LC %AR Other LC-UV;

005.20 | CBN 005LC %AR Other LC-MS;

005.30 | CBN 005GC %AR GC-FID; GC, flame ionization detection

005.40 | CBN 005GC %AR GC-MS; GC, mass spec detection

005.99 | CBN %AR Other;

006.01 | Total A9-THC 006LC %AR AOAC 2018.10; LC-UV, % A9-THC+(% A9-THCA x
0.877), 80% methanol extraction

006.02 Total A9-THC 006LC %AR AOAC 2018.11, UV; LC-UV, % A9-THC+(% A9-THCA
x 0.877), ethanol extraction

006.03 | Total A9-THC 006LC %AR AOAC 2018.11, MS; LC-mass spec, % A9-THC+(%
A9-THCA x 0.877), ethanol extraction

006.10 | Total A9-THC 006LC %AR LC-UV, other; Other LC-UV, % A9-THC+(% A9-THCA
x 0.877)

006.30 | Total A9-THC 006LC %AR LC-MS, other; Other LC-mass spec, % A9-THC+(%
A9-THCA x 0.877)

006.40 | Total A9-THC 006GC %AR GC-FID; GC, flame ionization detection

006.50 | Total A9-THC 006GC %AR GC-MS; GC, mass spec detection

006.60 | Total A9-THC 006IR %AR NIR; Near Infrared (NIR)

006.61 | Total A9-THC 006IR %AR MIR; Mid Infrared (MIR)

006.99 | Total A9-THC %AR Other;
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

007.01 Total CBD 007LC %AR AOAC 2018.10; LC-UV, % A9-THC+(% A9-THCA x
0.877), 80% methanol extraction

007.02 Total CBD 007LC %AR AOAC 2018.11, UV; LC-UV, % A9-THC+(% A9-THCA
x 0.877), ethanol extraction

007.03 | Total CBD 007LC %AR AOAC 2018.11, MS; LC-mass spec, % A9-THC+(%
A9-THCA x 0.877), ethanol extraction

007.10 | Total CBD 007LC %AR LC-UV, other; Other LC-UV, % A9-THC+(% A9-THCA
x 0.877)

007.30 | Total CBD 007LC %AR LC-MS, other; Other LC-mass spec, % A9-THC+(%
A9-THCA x 0.877)

007.40 | Total CBD 007GC %AR GC-FID; GC, flame ionization detection

007.50 | Total CBD 007GC %AR GC-MS; GC, mass spec detection

007.60 | Total CBD 007IR %AR NIR; Near Infrared (NIR)

007.61 | Total CBD 007IR %AR MIR; Mid Infrared (MIR)

007.99 Total CBD %AR Other;

008.02 | CBDV %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

008.03 | CBDV %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

008.99 | CBDV %AR Other;

009.01 | CBDVA %AR AOAC 2018.10; LC-UV, 80% methanol extraction

009.02 | CBDVA %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

009.03 | CBDVA %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

009.99 | CBDVA %AR Other;

010.01 CBG %AR AOAC 2018.10; LC-UV, 80% methanol extraction

010.02 | CBG %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

010.03 | CBG %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

010.99 | CBG %AR Other;

011.01 | CBGA %AR AOAC 2018.10; LC-UV, 80% methanol extraction

011.02 | CBGA %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

011.03 | CBGA %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

011.99 | CBGA %AR Other;

012.02 | THCV %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

012.03 | THCV %AR AOAC 2018.11, MS; LC-mass spec, ethanol

extraction
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

012.99 | THCV %AR Other;

013.01 | A8-THC %AR AOAC 2018.10; LC-UV, 80% methanol extraction

013.02 | A8-THC %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

013.03 | A8-THC %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

013.99 | A8-THC %AR Other;

014.01 | CBC %AR AOAC 2018.10; LC-UV, 80% methanol extraction

014.02 | CBC %AR AOAC 2018.11, UV; LC-UV, ethanol extraction

014.03 | CBC %AR AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

014.99 | CBC %AR Other;

101.01 | Cd ug/g AR | flame AA;

101.02 | Cd ug/g AR | furnace AA;

101.03 | Cd ug/g AR | ICP-OES;

101.04 | cd ug/g AR | ICP-MS;

101.99 | Cd ug/g AR | Other;

102.01 | As ug/g AR | flame AA;

102.02 | As ug/g AR | furnace AA;

102.03 | As ug/g AR | ICP-OES;

102.04 | As ug/g AR | ICP-MS;

102.99 | As ug/g AR | Other;

103.01 | Hg ug/g AR | flame AA;

103.02 | Hg ug/g AR | furnace AA;

103.03 | Hg ug/g AR | ICP-OES;

103.04 | Hg ug/g AR | ICP-MS;

103.99 | Hg ug/g AR | Other;

104.01 | Pb ug/g AR | flame AA;

104.02 | Pb ug/g AR | furnace AA;

104.03 | Pb ug/g AR | ICP-OES;

104.04 | Pb ug/g AR | ICP-MS;

104.99 | Pb ug/g AR | Other;
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Conc.

Method Method Basis

Code Analyte Group (w/w) Method; Description
105.01 | Cu ug/g AR | flame AA;
105.02 | Cu ug/g AR | furnace AA;
105.03 | Cu ug/g AR | ICP-OES;
105.04 | Cu ug/g AR | ICP-MS;
105.99 | Cu ug/g AR | Other;
106.01 | Ni ug/g AR | flame AA;
106.02 | Ni ug/g AR | furnace AA;
106.03 | Ni ug/g AR | ICP-OES;
106.04 | Ni ug/g AR | ICP-MS;
106.99 | Ni ug/g AR | Other;
107.01 | Cr ug/g AR | flame AA;
107.02 | Cr ug/g AR | furnace AA;
107.03 | Cr ug/g AR | ICP-OES;
107.04 | Cr ug/g AR | ICP-MS;
107.99 | Cr ug/g AR | Other;
108.01 | Se ug/g AR | flame AA;
108.02 | Se ug/g AR | furnace AA;
108.03 | Se ug/g AR | ICP-OES;
108.04 | Se ug/g AR | ICP-MS;
108.99 | Se ug/g AR | Other;
109.01 | Ag ug/g AR | flame AA;
109.02 | Ag ug/g AR | furnace AA;
109.03 | Ag ug/g AR | ICP-OES;
109.04 | Ag ug/g AR | ICP-MS;
109.99 | Ag ug/g AR | Other;
110.01 | Ba ug/g AR | flame AA;
110.02 | Ba ug/g AR | furnace AA;
110.03 | Ba ug/g AR | ICP-OES;
110.04 | Ba ug/g AR | ICP-MS;
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

110.99 | Ba ug/g AR | Other;

111.01 | Zn ug/g AR | flame AA;

111.02 | Zn ug/g AR | furnace AA;

111.03 | Zn ug/g AR | ICP-OES;

111.04 | Zn ug/g AR | ICP-MS;

111.99 | Zn ug/g AR | Other;

112.01 | Sb ug/g AR | flame AA;

112.02 | Sb ug/g AR | furnace AA;

112.03 | Sb ug/g AR | ICP-OES;

112.04 | Sb ug/g AR | ICP-MS;

112.99 | Sb ug/g AR | Other;

201.01 | (-)-alpha-Bisabolol %AR GC, flame ionization detection;

201.02 | (-)-alpha-Bisabolol %AR GC, mass spec detection;

201.03 | (-)-alpha-Bisabolol %AR LC, mass spec detection;

201.04 | (-)-alpha-Bisabolol %AR Other;

202.01 | beta- %AR GC, flame ionization detection;
Caryophyllene

202.02 | beta- %AR GC, mass spec detection;
Caryophyllene

202.03 | beta- %AR LC, mass spec detection;
Caryophyllene

202.04 | beta- %AR Other;
Caryophyllene

203.01 | (-)-Caryophyllene %AR GC, flame ionization detection;
oxide

203.02 | (-)-Caryophyllene %AR GC, mass spec detection;
oxide

203.03 | (-)-Caryophyllene %AR LC, mass spec detection;
oxide

203.04 | (-)-Caryophyllene %AR Other;
oxide

204.01 | Geraniol %AR GC, flame ionization detection;

204.02 | Geraniol %AR GC, mass spec detection;

204.03 | Geraniol %AR LC, mass spec detection;

204.05 | Geraniol %AR Other;
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Conc.

Method Method Basis

Code Analyte Group (w/w) Method; Description
205.01 | alpha-Humulene %AR GC, flame ionization detection;
205.02 | alpha-Humulene %AR GC, mass spec detection;
205.03 | alpha-Humulene %AR LC, mass spec detection;
205.04 | alpha-Humulene %AR Other;
206.01 | d-Limonene %AR GC, flame ionization detection;
206.02 | d-Limonene %AR GC, mass spec detection;
206.03 | d-Limonene %AR LC, mass spec detection;
206.04 | d-Limonene %AR Other;
207.01 | Linalool %AR GC, flame ionization detection;
207.02 Linalool %AR GC, mass spec detection;
207.03 | Linalool %AR LC, mass spec detection;
207.04 | Linalool %AR Other;
208.01 | beta-Myrcene %AR GC, flame ionization detection;
208.02 beta-Myrcene %AR GC, mass spec detection;
208.03 | beta-Myrcene %AR LC, mass spec detection;
208.04 | beta-Myrcene %AR Other;
209.01 | Nopinene %AR GC, flame ionization detection;
209.02 Nopinene %AR GC, mass spec detection;
209.03 Nopinene %AR LC, mass spec detection;
209.04 | Nopinene %AR Other;
210.01 | Ocimene %AR GC, flame ionization detection;
210.02 | Ocimene %AR GC, mass spec detection;
210.03 Ocimene %AR LC, mass spec detection;
210.04 | Ocimene %AR Other;
211.01 | alpha-Pinene %AR GC, flame ionization detection;
211.02 | alpha-Pinene %AR GC, mass spec detection;
211.03 | alpha-Pinene %AR LC, mass spec detection;
211.04 | alpha-Pinene %AR Other;
212.01 | (-)-beta-Pinene %AR GC, flame ionization detection;
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

212.02 | (-)-beta-Pinene %AR GC, mass spec detection;

212.03 | (-)-beta-Pinene %AR LC, mass spec detection;

212.04 | (-)-beta-Pinene %AR Other;

213.01 | alpha-Terpinene %AR GC, flame ionization detection;

213.02 | alpha-Terpinene %AR GC, mass spec detection;

213.03 | alpha-Terpinene %AR LC, mass spec detection;

213.04 | alpha-Terpinene %AR Other;

214.01 | gamma-Terpinene %AR GC, flame ionization detection;

214.02 | gamma-Terpinene %AR GC, mass spec detection;

214.03 | gamma-Terpinene %AR LC, mass spec detection;

214.04 | gamma-Terpinene %AR Other;

215.01 | alpha-Terpinolene %AR GC, flame ionization detection;

215.02 | alpha-Terpinolene %AR GC, mass spec detection;

215.03 | alpha-Terpinolene %AR LC, mass spec detection;

215.04 | alpha-Terpinolene %AR Other;

500.20 | Moisture %AR AOAC 2001.12, Method I; Karl-Fisher, Extraction
into Methanol-Formamide

500.30 | Moisture %AR AOAC 2001.12, Method IlI; Karl-Fisher, Boiling
Methanol Extraction

500.40 Moisture %AR AOAC 934.01; Loss on Drying, 95 to 100 C under
pressure

500.50 Moisture %AR AOAC 930.15; Loss on Drying, 135 C for 2 hours

500.60 | Moisture %AR AOAC 2018.11; Loss on Drying at 100 C under
pressure

500.70 | Moisture %AR Commercial Analyzer; Commercial analyzer
determining wt loss after heating

500.72 | Moisture %AR NIR; Near Infrared (NIR)

500.74 | Moisture %AR MIR; Mid Infrared (MIR)

500.99 | Moisture %AR Other;

501.01 A9-THC %DW AOAC 2018.10; LC-UV, 80% methanol extraction

501.02 | A9-THC %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

501.03 | A9-THC %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

501.10 | A9-THC %DW Other LC-UV;
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

501.30 | A9-THC %DW Other LC-MS;

501.60 | A9-THC %DW NIR; Near Infrared (NIR)

501.61 | A9-THC %DW MIR; Mid Infrared (MIR)

501.99 | A9-THC %DW Other;

502.01 | A9-THCA %DW AOAC 2018.10; LC-UV, 80% methanol extraction

502.02 | A9-THCA %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

502.03 | A9-THCA %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

502.10 | A9-THCA %DW Other LC-UV;

502.30 | A9-THCA %DW Other LC-MS;

502.60 | A9-THCA %DW NIR; Near Infrared (NIR)

502.61 | A9-THCA %DW MIR; Mid Infrared (MIR)

502.99 | A9-THCA %DW Other;

503.01 CBD %DW AOAC 2018.10; LC-UV, 80% methanol extraction

503.02 | CBD %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

503.03 | CBD %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

503.10 | CBD %DW Other LC-UV;

503.30 | CBD %DW Other LC-MS;

503.60 | CBD %DW NIR; Near Infrared (NIR)

503.61 | CBD %DW MIR; Mid Infrared (MIR)

503.99 | CBD %DW Other;

504.01 | CBDA %DW AOAC 2018.10; LC-UV, 80% methanol extraction

504.02 | CBDA %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

504.03 CBDA %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

504.10 | CBDA %DW Other LC-UV;

504.30 | CBDA %DW Other LC-MS;

504.60 | CBDA %DW NIR; Near Infrared (NIR)

504.61 | CBDA %DW MIR; Mid Infrared (MIR)

504.99 | CBDA %DW Other;

505.01 | CBN 505LC %DW AOAC 2018.10; LC-UV, 80% methanol extraction
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

505.02 | CBN 505LC %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

505.03 | CBN 505LC %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

505.10 CBN 505LC %DW Other LC-UV;

505.20 | CBN 505LC %DW Other LC-MS;

505.30 | CBN 505GC %DW GC-FID; GC, flame ionization detection

505.40 CBN 505GC %DW GC-MS; GC, mass spec detection

505.99 | CBN %DW Other;

506.01 | Total A9-THC 506LC %DW AOAC 2018.10; LC-UV, % A9-THC+(% A9-THCA x
0.877), 80% methanol extraction

506.02 | Total A9-THC 506LC %DW AOAC 2018.11, UV; LC-UV, % A9-THC+(% A9-THCA
x 0.877), ethanol extraction

506.03 | Total A9-THC 506LC %DW AOAC 2018.11, MS; LC-mass spec, % A9-THC+(%
A9-THCA x 0.877), ethanol extraction

506.10 | Total A9-THC 506LC %DW LC-UV, other; Other LC-UV, % A9-THC+(% A9-THCA
x 0.877)

506.30 | Total A9-THC 506LC %DW LC-MS, other; Other LC-mass spec, % A9-THC+(%
A9-THCA x 0.877)

506.40 | Total A9-THC 506GC %DW GC-FID; GC, flame ionization detection

506.50 | Total A9-THC 506GC %DW GC-MS; GC, mass spec detection

506.60 | Total A9-THC 506IR %DW NIR; Near Infrared (NIR)

506.61 | Total A9-THC 506IR %DW MIR; Mid Infrared (MIR)

506.99 | Total A9-THC %DW Other;

507.01 Total CBD 507LC %DW AOAC 2018.10; LC-UV, % A9-THC+(% A9-THCA x
0.877), 80% methanol extraction

507.02 Total CBD 507LC %DW AOAC 2018.11, UV; LC-UV, % A9-THC+(% A9-THCA
x 0.877), ethanol extraction

507.03 Total CBD 507LC %DW AOAC 2018.11, MS; LC-mass spec, % A9-THC+(%
A9-THCA x 0.877), ethanol extraction

507.10 Total CBD 507LC %DW LC-UV, other; Other LC-UV, % A9-THC+(% A9-THCA
x 0.877)

507.30 | Total CBD 507LC %DW LC-MS, other; Other LC-mass spec, % A9-THC+(%
A9-THCA x 0.877)

507.40 | Total CBD 507GC %DW GC-FID; GC, flame ionization detection

507.50 | Total CBD 507GC %DW GC-MS; GC, mass spec detection

507.60 | Total CBD 507IR %DW NIR; Near Infrared (NIR)

507.61 Total CBD 507IR %DW MIR; Mid Infrared (MIR)
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Conc.

Method Method Basis
Code Analyte Group (w/w) Method; Description

507.99 | Total CBD %DW Other;

508.02 | CBDV %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

508.03 CBDV %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

508.99 | CBDV %DW Other;

509.01 | CBDVA %DW AOAC 2018.10; LC-UV, 80% methanol extraction

509.02 | CBDVA %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

509.03 CBDVA %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

509.99 | CBDVA %DW Other;

510.01 | CBG %DW AOAC 2018.10; LC-UV, 80% methanol extraction

510.02 | CBG %DW AOAC 2018.11, UV, LC-UV, ethanol extraction

510.03 | CBG %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

510.99 | CBG %DW Other;

511.01 | CBGA %DW AOAC 2018.10; LC-UV, 80% methanol extraction

511.02 | CBGA %DW AOAC 2018.11, UV, LC-UV, ethanol extraction

511.03 CBGA %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

511.99 | CBGA %DW Other;

512.02 | THCV %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

512.03 | THCV %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

512.99 | THCV %DW Other;

513.01 | A8-THC %DW AOAC 2018.10; LC-UV, 80% methanol extraction

513.02 | A8-THC %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

513.03 | A8-THC %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

513.99 | A8-THC %DW Other;

514.01 | CBC %DW AOAC 2018.10; LC-UV, 80% methanol extraction

514.02 | CBC %DW AOAC 2018.11, UV; LC-UV, ethanol extraction

514.03 | CBC %DW AOAC 2018.11, MS; LC-mass spec, ethanol
extraction

514.99 | CBC %DW Other;
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Conc.

Method Method Basis

Code Analyte Group (w/w) Method; Description
601.01 | Cd ug/g DW | flame AA;
601.02 | Cd ug/g DW | furnace AA;
601.03 | Cd ug/g DW | ICP-OES;
601.04 | Cd ug/g DW | ICP-MS;
601.99 | Cd ug/g DW | Other;
602.01 | As ug/g DW | flame AA;
602.02 | As ug/g DW | furnace AA;
602.03 | As ug/g DW | ICP-OES;
602.04 | As ug/g DW | ICP-MS;
602.99 | As ug/g DW | Other;
603.01 | Hg ug/g DW | flame AA;
603.02 | Hg ug/g DW | furnace AA;
603.03 | Hg ug/g DW | ICP-OES;
603.04 | Hg ug/g DW | ICP-MS;
603.99 | Hg ug/g DW | Other;
604.01 | Pb ug/g DW | flame AA;
604.02 | Pb ug/g DW | furnace AA;
604.03 | Pb ug/g DW | ICP-OES;
604.04 | Pb ug/g DW | ICP-MS;
604.99 | Pb ug/g DW | Other;
605.01 | Cu ug/g DW | flame AA;
605.02 | Cu ug/g DW | furnace AA;
605.03 | Cu ug/g DW | ICP-OES;
605.04 | Cu ug/g DW | ICP-MS;
605.99 | Cu ug/g DW | Other;
606.01 | Ni ug/g DW | flame AA;
606.02 | Ni ug/g DW | furnace AA;
606.03 | Ni ug/g DW | ICP-OES;
606.04 | Ni ug/g DW | ICP-MS;
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Conc.

Method Method Basis

Code Analyte Group (w/w) Method; Description
606.99 | Ni ug/g DW | Other;
607.01 | Cr ug/g DW | flame AA;
607.02 | Cr ug/g DW | furnace AA;
607.03 | Cr ug/g DW | ICP-OES;
607.04 | Cr ug/g DW | ICP-MS;
607.99 | Cr ug/g DW | Other;
608.01 | Se ug/g DW | flame AA;
608.02 | Se ug/g DW | furnace AA;
608.03 | Se ug/g DW | ICP-OES;
608.04 | Se ug/g DW | ICP-MS;
608.99 | Se ug/g DW | Other;
609.01 | Ag ug/g DW | flame AA;
609.02 | Ag ug/g DW | furnace AA;
609.03 | Ag ug/g DW | ICP-OES;
609.04 | Ag ug/g DW | ICP-MS;
609.99 | Ag ug/g DW | Other;
610.01 | Ba ug/g DW | flame AA;
610.02 | Ba ug/g DW | furnace AA;
610.03 | Ba ug/g DW | ICP-OES;
610.04 | Ba ug/g DW | ICP-MS;
610.99 | Ba ug/g DW | Other;
611.01 | Zn ug/g DW | flame AA;
611.02 | Zn ug/g DW | furnace AA;
611.03 | Zn ug/g DW | ICP-OES;
611.04 | Zn ug/g DW | ICP-MS;
611.99 | Zn ug/g DW | Other;
612.01 | Sb ug/g DW | flame AA;
612.02 | Sb ug/g DW | furnace AA;
612.03 | Sb ug/g DW | ICP-OES;
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Conc.
Method Method Basis
Code Analyte Group (w/w) Method; Description
612.04 | Sb ug/g DW | ICP-MS;
612.99 | Sb ug/g DW | Other;
APPENDIX B

Statistics used to evaluate trueness and precision

Trueness of Lab Values, as the average of three lab results for each analyte, was
evaluated with robust statistics and Z scores. Proficiency test data often include outliers which
can cause a misleadingly large spread in a bell curve used to evaluate lab values. There are
several methods outlined in ISO 17025 (ISO, 2015) to analyze data with outliers to avoid the
large spread and to achieve a more reasonable bell curve to evaluate lab values. The approach
used in this Proficiency Program is Algorithm A found on page 53 of ISO 13528 (ISO, 2015).
The method is an iterative process where outliers are adjusted to values closer to the central
value and new mean and standard deviations are calculated. The process continues until the
differences between old and new mean and standard deviations are minimal. The mean and
standard deviations from this procedure are given the adjective “robust” to differentiate them
from commonly used calculations for mean and standard deviation. The average of three results
(Lab Value) was considered in robust statistic calculations. Calculations were only performed if
there were 6 or more observations.

Z score to evaluate trueness is determined using the robust mean and standard deviation
as shown below.

Z score = (LabValue — robust mean) / standard deviation

A Z score of -1 or +1 means the difference between the Lab Value and robust mean is equal to 1
standard deviation. A Z score of -2 or +2 means the difference between the Lab Value and
robust mean is equal to 2 standard deviations, and so forth. The greater the absolute magnitude
of the Z score, the further away the Lab Value is from the robust mean and the center of the bell
curve.

Z scores between -2 and +2 are colored green and considered acceptable. Lab values
between -3 and -2 or +2 and +3 are colored orange and are a cautionary warning that the
laboratory’s procedure should be evaluated. Lab Values less than -3 or greater than +3 are
colored red and are considered unacceptable where action should be taken to correct the
laboratory’s procedure.

Precision of the three results submitted from a laboratory was evaluated using Horwitz
formulas (AOAC, 2016 and Horowitz and Albert, 2006). Relative standard deviation for
repeatability (RSDr) was determined using standard deviation and average of the three results as

shown below.

RSDr = (standard deviation) / average % 100
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Horowitz found the following formula to describe reproducibility (R) among lab results in many
interlaboratory studies.

Horwitz %RSD =2 x CO1

The symbol C is the concentration expressed as a dimensionless mass fraction (eg., C = 0.03 for
3%). The ratio of RSDr to Horowitz %RSD is the Horwitz ratio for repeatability (HorRat(r)).

HorRat(r) = RSDr / (Horwitz %RSD)

AOAC advises that this ratio should be between 0.3 and 1.3 (AOAC, 2016). For the Hemp PT
program, the upper limit of 1.3 is used to warn users that their repeatability exceeds the guidance
from AOAC. The lower limit of 0.3 is not used to avoid warning laboratories that their
repeatability is too good. The program assumes that each lab result reported is a single analysis
result and does not represent an average of several results which AOAC warns can lead to
erroneously low HorRat(r) values. A cautionary limit is imposed for HorRat(r ) values of 0.
This is a result of exactly the same result obtained in triplicate. The probability of this occurring
is highly unlikely.

Another upper limit is used for HorRat(r) to warn laboratories that their values are
exceedingly high. From an analysis of HorRat(r) values for all analytes in the 2018 Hemp PT
program, 95% of all the data had HorRat(r) value of 4.9 or less.

Any HorRat(r) value greater than 0 or less than or equal to 1.3 is colored green
signifying an acceptable value. A HorRat(r) greater than 1.3 and less than or equal to 4.9 is
colored orange signifying a warning that the value is above the guidance level from AOAC. A
HorRat(r) above 4.9 is colored red signifying a warning that the value is very high compared to
the population of all HorRat(r) values from 2018. HorRat(r) values of 0 are colored orange
warning laboratories that this result is highly unlikely from three individual lab results.

APPENDIX C
Rules for Nonnumeric Lab Reported Values

Laboratories can report values less than detection or quantitation limit, 0, or nonnumeric
entry such as “na”. Entries can also be left blank with laboratory reporting only one or two
results rather than three. There can also be a combination of numeric and nonnumeric values for
the three results. Only numeric entries greater than zero were considered in the statistical
evaluation. A Lab Value was used in statistical analysis if there were two or more numeric
results greater than zero. Relative standard deviation for repeatability (RSDr) was calculated and
used in statistical analysis if there were three numeric results greater than zero. Flag indicators
are present on the Laboratory Reports for instances were Lab Value was not used and RSDr was
not calculated.

26



