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Statistical analysis of data in the Hemp Proficiency Testing Program follows guidelines
in 1SO 13528 (1SO, 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.

g) Methodology Survey - Summary of laboratory responses to questions on methodology.

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 and the methods they used. The methods are defined
with method codes as shown in Appendix A. Analytes in the program include cannabinoids and
metals. Laboratories report their results in units of % (w/w) on an as received or dry weight basis.
Abbreviations of %AR and %DW are used in the reports to specify concentrations on as received or dry
weight basis, respectively.

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 (1ISO 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
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Robust Mean
Method Lab __ |#observations) ~~ _  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 AS-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 7.9580 7.9260 7.7730 7.89 7.03 (50) 6.9 (24) 1.12 1.55
008.93 CBDV (%AR) Other 0.1100 0.1090 0.1050 0.108 0.0382 (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 1
012.93 THCV (%AR) Other <0.0500 <0.0500 <0.0500 <0.05 * * 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.



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
ina 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.

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.



%

University of

Kentucky:
Regulatory Services

College of Agriculture, Food and Environment

Hemp Proficiency Testing
Laboratory Precision Report
HM20SEP-2 (hemp

Lab # 109

Y SR @QL\\

Issue Date: November 2, 2020 Page1of3

Robust Mean of RSDr

Method Lab (#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 3.8630 3.8420 3.7810 1.11 0.34 2.64 (52) 2.74(28)
004.10 CBDA (%AR) Other LC-UV 456700 46560 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 7.9590 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)
010.939 CBG [%AR) Other <0.0500 <0.0500 <0.0500 1
011.99 CBGA (%AR) Other <0.0500 <0.0500 <0.0500 1
01299 THCV (%AR) Other <0.0500 <0.0500 <0.0500 * 1*
013.95 AB-THC (%AR) Other <0.0500 <0.0500 <0.0500 * 1*
01493 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 O
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.

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 on page 7. 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 C %15

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 reasonable goal would be to have trueness %RSD values for hemp analysis be
approximately equal to or less than the Horwitz %RSD.
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- Lok Populaties of Lab Yalue
Anakyte Coda P e M Resulili  Aesuh? Besultd Waksi Rob Adian ] Rob Silwv  Flag
: AS-THC [%AR)

A0-THC [RAR] [ R ] HIE 137 (8 ks T [ER R 0.17s5 02311 &l 0.gs o
AS-THC (AR O0E. 10 Orthiar LC-LWV 141 oisd 0i8kFE 0134 0.135 02381 &l 1k i}
ASTHC [RAS] 00a.10 Oithiar LC-LIV hae oidds 01915 O01E9E Lil L] 02381 &l nols o
ASTHC [RAS] ooa.0x AdAC WA i1, U 1E1 1904 0977 [ER ki) 0.193 02381 &l nols o
AS-THC (AR O0E. 10 Orthiar LC-LWV 192 ois0s 03055 O1EE9 0.193 02381 &l 1k i}
AS-THC [RAR] O0E.30 Orthiar LC-RAS 155 01930 Oi9s0 01950 0.194 02381 &l 1k i}
ASTHC [RAS] 00a.10 Oithiar LC-LIV 196 1943 030k 01974 0.198 02381 &l nols o
A0-THC [RAR] Doa01 AQAL Wg.a0 155 DigEl DI04d OuRDE0 0.h32 02351 (51 0.0ge o
AS-THC (AR O0E. 10 Orthiar LC-LWV o] O3 QiBBD O.ROED 05033 02381 &l 1k i}
ASTHC [RAS] 00a.10 Oithiar LC-LIV 114 OLhiES 0303 OhE? 0.h3s 02381 &l nols o
ASTHC [RAS] 00a.10 Oithiar LC-LIV 195 OLhiE3 0300 o135 0.ha7 02381 &l nols o
AS-THC (AR ooi0i AdAC W40 148 Ol 03070 Ori0d 0. b7 02381 &l 1k i}
AS-THC (AR [ FEH AdAC WAl U 103 OIS 03033 ObEd 0.5h33 02381 &l 1k i}
ASTHC [RAS] L] Dthiar 137 D&l 03070  OuhDEd 0.hda 02381 &l nols o

Faga 14137
Sample: HM2OSEP-2 All Labs Trusness lesus Date: Movember 2, 2020

L b Populatics of Lab Waluis

Anakyte Coda P e M Resulili  Aesuh? Besultd Waksi Rob Adian ] Rob Silwv  Flag
ASTHC [RAS] ooa01 AOAC W8 a0 1E8 OErI3S 0314 OrDE3 [ileal) 02381 &l nols o
ASTHC [RAS] 00a.10 Oithiar LC-LIV 19 Ohid48 03256 Orisa 0.5 02381 &l nols o
AS-THC (AR O0E. 10 Orthiar LC-LWV 157 OS] 03250  O.RDO0 0.k85 02381 &l 1k i}
AOTHC [RAE] [ ] Othar 54 DFIE OMHE 0FiEs O.HT 0.3Ei1 el mnls o
ASTHC [RAS] 00a.10 Oithiar LC-LIV 145 OFI00 03300 OukDo0 0.7 02381 &l nols o
A9-THC [RAR] [ R ] Dthar his QEI40 03440  OuBDED 0.E 02311 &l 0.3s o
AS-THC (AR O0E.30 Orthiar LC-RAS 138 oSS O30T O30 0.3 02381 &l 1k i}
ASTHC [RAS] 00a.10 Oithiar LC-LIV hid OLFE 01 Orrd 0.x33 02381 &l nols o
ASTHC [RAS] 0030 Orhiar LC-MS 154 OLFI92 03247 OLEFTL 0.x34 02381 &l nols o
AS-THC (AR O0E. 10 Orthiar LC-LWV 144 GEIZ 03249 O 0.E35 02381 &l 1k i}
AS-THC [RAR] O0E. 10 Orthiar LC-LWV 134 OLEED 0331 O30 0.E27 0Ar 02381 &l 1k i}
ASTHC [RAS] 00a.10 Oithiar LC-LIV 143 OFTE 03206 OXMEI 0.1 <01 02381 &l nols o
A0-THC [RAS] [ R AdAC Pgi1, A1 133 OHI%s 03274 Qi3 0.x29 il ] 02381 el 0.ge o
ASTHC [RAR] O0E. 10 Orthiar LC-LV 150 0333 03287 OERED 0. X35 -0da 02381 &l 1 ik i}
ASTHC [RAS] 00a.10 Oithiar LC-LIV 1T [ERE i} Lilei] 1
AS-THC (AR ooi0i AdAC W40 s T 0338 O0ris8 i 15 i 02381 &l 1k i}
ASTHC [RAS] L] Dthiar 172 Oh3d 07T 0rTd 0.x32 LT 02381 &l nols o
ASTHC [RAS] 00a.10 Oithiar LC-LIV 136 OLFISS 03300 2 Ora 0.x32 LiTeE] 02381 &l nols o
AS-THC (AR ooi0i AdAC W40 131 G0l 03200 OES00 0.k33 T 02381 &l 1k i}
AS-THC [RAR] O0E. 10 Orthiar LC-LWV 132 L3203 033 0.k33 LT 02381 &l 1k i}
ASTHC [RAS] ooa.0x AdAC WA i1, U 15 k08 03261 Ol 0.16 LR 02381 &l nols o
A0-THC [RAR] Doa.10 Dthiar LC-LW 159 QM 03510 QI 0.136 0ig 02351 (51 0.0ge o

Faga 2 ol 37
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. - Popalation of Lab RS0
Analyti Code Muitsod Bem  Rusultl  Rasulll  Resul3 Aspe  HOREL]  RobMesn  men e Flag
, AS-THC [%AR) |

A0-THE [RAR) 00010 Othar LUV 178 0,300 1
AO-THE [AR) O0LED  WE 187 0ATSL 047 oaTE 013 0.3 3l 43 162 o
AOTHE [RAR) 00540 Other LCUV 133 oSS0 OIS0 G540 033 .08 3l 043 162 o
ATHE [RAR) 00598 Other 137 OHED  0J070  CUbIGD 048 o i3 043 163 o
AO-THE [RAR) 00030 Other LC-MS 156 03320 03289 O30 048 0 33l 043 162 o
AO-THE [AR) 00010 Othar LUV 152 0436 02407 02438 (% 0.4 3l 43 162 o
AOTHE [RAR) 00540 Other LCUV na 0886 08915 O.1E%E (% .15 3l 043 162 o
AO.THE [RAR) 00010 Othar LUV 124 LD 02035 0BT [T 018 il 43 162 o
AOTHE [RAR) 00530 Other LCMGS 148 OLM70 02440 02430 [T 0.17 3l 043 162 o
A9-THC [Rax) 00103 AdAC P81, M 139 0L3ee 032374 oOLEEI3 nas 0z 331 o1z 163 o
AO0-THE AR 00010 Othar LUV 139 OLEETE 02617 OBESL [T 0.1% 3l 43 162 o
AOTHE [RAR) 00030 Othar LCMS 159 0920 08960 01950 107 0.k il M3 162 |
AOTHE [RAR) 00540 Other LCAUV F M0 03377 0149 145 0.x 3l 043 162 o
A9-THC [Rax) 0010 AdAC Pdgal, u 199 0515 024995 OLI455 133 o 331 o1z 163 o
AO-THE [RAR) 00010 OtherLC-UV 186 0355 02300 02304 132 0. 33l 043 162 o

Faga 1ol 37

Sample: HM2DSEP.2 All Labs Procision Issue Date: Movembar 2, 2020

. - Popedation of Lab RS0

Analyti Code Mg Mo Rusultl  Fasull  Resul3 pspe  HorRatli]l  RobMesn e mas Flasg
AO-THE [AR) 00030 Othar LC-MS 132 OIS 0273 oaa 132 0. 3l 43 162 o
AOTHE [RAR) 00501 AOAC IR0 148 M0 02070 0100 145 o= 3l 043 162 o
ATHE [RAR) 00540 Othor LCAUV 150 033 02367 0ENET 16 0. i3 043 163 o
AO-THE [RAR) 00030 Other LC-MS 184 OS2 02M7 OB 181 0.3 33l 043 162 o
AO-THE [AR) 00001 AOAC J048.80 158 025 0214 0ME3 145 0.5 3l 43 162 o
AO.THE [RAR) 00007  AQAC IMASL, U 161 0904 08977 01902 1497 0.k il 43 162 o
AOTHE [RAR) 00501 AOAC I0AA.S0 153 039 02455 0E524 196 0.4 3l 043 162 o
A9-THC [Rax) 003,10 Orthar LC-LIV il 0L3E 0 OLEEIL 205 041 331 o1z 163 o
AO0-THE AR 00010 Othar LUV 196 01943 020X 01974 142 0.2 3l 43 162 o
AOTHE [RAR) 00010 Othar LCUY 144 LEO? 0IM9 OIFA 116 0.3 il M3 162 |
AOTHE [RAR) 00540 Other LCAUV €5 OB 02477 oI EET D.ed 3l 043 162 o
A9-THC [Rax) 0010 AdAC Pdgal, u 133 [ T e i QL A 044 331 o1z 163 o
AO0-THE AR 00010 Othar LUV 113 0543 02461 02433 131 047 3l 43 162 o
AO.THE [RAR) 00001 AOAC J048.30 155 0U9E0 02040  OBOSD 145 e il 43 162 o
AOTHE [RAR) 00595 Othaer 154 O 0208 03195 147 i 3l 043 162 o
AOTHE [RAR) 00540 Other LCUV 116 0583 02633 02508 146 05 3l 043 162 o
ATHE [RAR) 00540 Othor LCAUV 17 OIS0 0J7H 03742 1E3 0.4 i3 043 163 o
A9-THC [Rax) 003,10 Orthar LC-LIV 141 01931 0981 OL1E34 a5 055 331 o1z 163 o
AO0-THE AR 00010 Othar LUV 163 0450 02500 02520 18 0.57 3l 43 162 o
AOTHE [RAR) 00030 Othar LCMS 130 085 02384 0ReE7 189 058 il M3 162 |
AOTHE [RAR) 00540 Other LCAUV 183 OHE2 02348 013 186 0.5E 3l 043 162 o
H9-THC [Ras) 003,10 Orthar LC-LIV 195 OLhE3 DD OLE135 L 0F 0.6 331 oz 163 o

Faga 1ol 37
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By Analyte
Trueness (Lab Value) i Precision (Lab RSDr)
Horwitz
Analyte Code Rob Mean n Rob StDev %RSD %RSD Rob Mean min max
A9-THC (%AR) 001 0.2311 61 0.026 113 4.97 3.31 0.13 16.2
AS-THCA (%AR) 002 0.0598 54 0.0135 22,6 6.09 6.92 0 173
CBD (%AR) 003 3.6896 52 0.4358 11.8 3.28 2.64 0.12 26.1
CBDA (%AR) 004 3.8009 50 0.3942 10.4 3.27 2.65 0.05 10.6
CBN (%AR) 005 0.0286 36 0.0064 222 6.8 5.29 0 433
Total A3-THC (%AR) 006 0.2858 64 0.0371 13 4.82 3.48 033 14
Total CBD (%AR) 007 7.0309 50 0.7646 10.9 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 6.42 437 0 8.79
CBG (%AR) 010 0.0812 23 0.0234 28.8 5.82 7.45 0.35 51.8
CBGA (%AR) 011 0.0989 25 0.0181 18.4 5.65 5.28 0 23.8
CBC (%AR) 014 0.2032 26 0.0181 8.9 5.07 3.44 0.28 12
Cd (ug/g AR) 101 0.165 9 0.016 9.7 20.82 5.67 2.07 13.8

Page 10of 5

Homogeneity and Stability

Samples in a proficiency testing program should be homogeneous and stable with respect
to the analytes tested. Homogeneity and stability were evaluated with analysis of total THC by
GC-FID (method code 006.40) and shown in the Homogeneity and Stability reports (example
shown below).

Homogeneity was evaluated by analyzing total THC in 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 analyzing total THC
by GC-FID 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 ......coiininiiiiiiinaaaa HM205EP-1
Samplesshipped ................... 8-5ep-20
Results duedate.................... 15-Oct-20
Homogeneity

10 sarmple packets random by chosen for analysis.
Duplicate test portions analyzed for analyte and method shown in table caption.

Total THC (3%AR) via GC-FID (method 006.40) HRSD
Analysis Date: B/25/20 Dverall average: 0.1722
Packet i Replicate 1 Replicate 2 5D of sarmple avgs: 0.001333 (i1
1 01734 0.1743 repeatabilivy 50: 0.001357 D.re
2 0.1729 0.1708 between-sample SD: 0.00076 044
3 01712 01687 reproducibilty 5D: 0.001557 0.5
4 01712 0.1705
5 0.1725 0.1705 S0 used for Analyte 2 scores: 0.2
[ 01761 01725 Check value: 0006
T 01723 01727
B 0.1731 0.170E Total THC [3%AR) via GC-FID [method D06.40)
9 0.1705 0.1730 I3 between-sample S0 less than check value? YES
10 01727 0.172E gt y test passed
Stabil
Sample in one packet tested on different days from date sarmple shipped to results due date.
Sample stored at room temperature during period of testing.
Total THC (3AR) via GC-FID {method 006.40) SUMMARY OUTPUT
Date of Analysis Diays Conc. Days = x variable, Conc = y variable
o/9/20 1] 0.1585 Regressian Statistics
9/12/20 3 0.1570 hultiple B 0.1652167
916/ 20 7 0.16E1 R Sgquare 0.027 2966
930/ 30 11 0.1550 Adjusted A Squi -0.0537821
9420/ 20 11 0.1477 Standard Error  0.012B002
93320 14 01534 Dhservations 14
9/26/20 17 0.1480
930/ 20 i | 01491 ANOVA
10//6/20 27 0.1758 df 55 MS F Significance F
1046/ 20 27 0.12E8 Regression 1 55175E-05 55174BE-D5 0.336751 0.572446721
10/7/20 ] 01413 Residual 12 0.00196613 0U000163E44
10/8/20 9 01386 Total 13 0.00Z0213
10/13/20 34 0.154E
10,1320 34 0.1690 Coafficients Stendard Errod ¢ SHat P-vnfug Lower 855 Lipper 95%
o230 Intercept 01567027 0.0D679066 23.07620%943 2.61E-11  0.14190713% 0.171493258
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Methodology Survey

Laboratories were asked to answer survey questions on methodology for each shipment
of samples. Questions addressed items such as method of extraction for cannabinoids, method of
digestion for metals, and measurement uncertainty for total THC. This report summarizes the
responses from each of the laboratories with each response identified by laboratory number and
method used for THC on questions regarding cannabinoid analysis.

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.
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Certificate of Analysis

Hemp PT Sample HM20SEP-2

Material: hemp

* Standard
Analyte Value Uncertainty # Labs
% as received
AS-THC 0.2311 0.0042 61
AS-THCA 0.05979 0.00230 54
CBD 3.690 0.076 52
CBDA 3.801 0.070 50
CBN 0.02864 0.00132 36
Total AS-THC 0.2858 0.0058 64
Tatal CBD 7.031 0.135 50
cBDv 0.03922 0.00B08 12
CBOVA 0.04218 0.00434 10
CBG 0.08122 0.00609 23
CBGA 0.09885 0.00454 25
THCW 0.02033 0.00591 B
CBC 0.2032 0.0044 26
Moisture 7.085 0.406 19
% dry weight

AS-THC 0.2514 0.0075 20
AS-THCA 0.06301 0.00354 18
CBD 3.B88 0.128 17
CBDA 4.113 0.149 16
CBN 0.03540 0.00440 11
Total AS-THC 0.3065 0.0091 23
Total CBD 7.520 0.264 19
CBG 0.07903 0.01322 7
CBGA 0.1148 0.0133 &
CBC 0.2163 0.0082 9

Page 1of 2
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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 | BAasis (%

Code Analyte Group w/w) Method; Description
001.01 A9-THC % AR LC-UV, 80% methanol extraction; AOAC 2018.10
001.02 A9-THC % AR LC-UV, ethanol extraction; AOAC 2018.11, diode array
001.03 A9-THC % AR LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
001.10 A9-THC % AR Other LC-UV
001.30 A9-THC % AR Other LC-mass spec
001.60 A9-THC % AR Near Infrared (NIR)
001.61 A9-THC % AR Mid Infrared (MIR)
001.99 A9-THC % AR Other
002.01 A9-THCA % AR LC-UV, 80% methanol extraction; AOAC 2018.10
002.02 A9-THCA % AR LC-UV, ethanol extraction; AOAC 2018.11, diode array
002.03 A9S-THCA % AR LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
002.10 | A9-THCA % AR Other LC-UV
002.30 | A9S-THCA % AR Other LC-mass spec
002.60 | A9-THCA % AR Near Infrared (NIR)
002.61 | A9-THCA % AR Mid Infrared (MIR)
002.99 | AS-THCA % AR Other
003.01 CBD % AR LC-UV, 80% methanol extraction; AOAC 2018.10
003.02 CBD % AR LC-UV, ethanol extraction; AOAC 2018.11, diode array
003.03 CBD % AR LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
003.10 CBD % AR Other LC-UV
003.30 CBD % AR Other LC-mass spec
003.60 CBD % AR Near Infrared (NIR)
003.61 CBD % AR Mid Infrared (MIR)
003.99 CBD % AR Other
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Conc.

Method Method | BAsis (%
Code Analyte Group w/w) Method; Description
004.01 CBDA % AR LC-UV, 80% methanol extraction; AOAC 2018.10
004.02 CBDA % AR LC-UV, ethanol extraction; AOAC 2018.11, diode array
004.03 CBDA % AR LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
004.10 CBDA % AR Other LC-UV
004.30 CBDA % AR Other LC-mass spec
004.60 CBDA % AR Near Infrared (NIR)
004.61 CBDA % AR Mid Infrared (MIR)
004.99 CBDA % AR Other
005.01 CBN LC % AR LC-UV, 80% methanol extraction; AOAC 2018.10
005.02 CBN LC % AR LC-UV, ethanol extraction; AOAC 2018.11, diode array
005.03 CBN LC % AR LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
005.10 CBN LC % AR Other LC-UV
005.20 CBN LC % AR Other LC-mass spec
005.30 CBN GC % AR GC, flame ionization detection
005.40 CBN GC % AR GC, mass spec detection
005.99 CBN % AR Other
006.01 | Total A9- LC % AR LC-UV, % A9-THC+(% A9-THCA x 0.877), 80% methanol extraction;
THC AOAC 2018.10
006.02 Total A9- LC % AR LC-UV, % A9-THC+(% A9-THCA x 0.877), ethanol extraction; AOAC
THC 2018.11, diode array
006.03 | Total A9- LC % AR LC-mass spec, % A9-THC+(% A9-THCA x 0.877), ethanol extraction;
THC AOAC 2018.11, mass spec
006.10 | Total A9- LC % AR Other LC-UV, % A9-THC+(% A9-THCA x 0.877)
THC
006.30 | Total A9- LC % AR Other LC-mass spec, % A9-THC+(% A9-THCA x 0.877)
THC
006.40 | Total A9- GC % AR GC, flame ionization detection
THC
006.50 | Total A9- GC % AR GC, mass spec detection
THC
006.60 | Total A9- IR % AR Near Infrared (NIR)
THC
006.61 | Total A9- IR % AR Mid Infrared (MIR)
THC
006.99 | Total A9- % AR Other
THC
007.01 | Total CBD LC % AR LC-UV, % A9-CBD+(% A9-CBDA x 0.877), 80% methanol extraction;

14




Conc.

Method Method | BAsis (%
Code Analyte Group w/w) Method; Description

AOAC 2018.10

007.02 | Total CBD LC % AR LC-UV, % A9-CBD+(% A9-CBDA x 0.877), ethanol extraction; AOAC
2018.11, diode array

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

007.10 | Total CBD LC % AR Other LC-UV, % A9-CBD+(% A9-CBDA x 0.877)

007.30 | Total CBD LC % AR Other LC-mass spec, % A9-CBD+(% A9-CBDA x 0.877)

007.40 | Total CBD GC % AR GC, flame ionization detection

007.50 | Total CBD GC % AR GC, mass spec detection

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

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

007.99 | Total CBD % AR Other

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

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

008.99 CBDV % AR Other

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

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

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

009.99 CBDVA % AR Other

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

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

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

010.99 CBG % AR Other

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

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

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

011.99 CBGA % AR Other

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

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

012.99 THCV % AR Other

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

Method Method | BAsis (%
Code Analyte Group w/w) Method; Description
013.02 A8-THC % AR LC-UV, ethanol extraction; AOAC 2018.11, diode array
013.03 A8-THC % AR LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
013.99 A8-THC % AR Other
014.01 CBC % AR LC-UV, 80% methanol extraction; AOAC 2018.10
014.02 CBC % AR LC-UV, ethanol extraction; AOAC 2018.11, diode array
014.03 CBC % AR LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
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
105.01 Cu ug/g AR | flame AA
105.02 Cu ug/g AR | furnace AA
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Conc.

Method Method | BAsis (%

Code Analyte Group w/w) Method; Description
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
110.99 Ba ug/g AR | Other
111.01 Zn ug/g AR | flame AA

17




Conc.

Method Method | BAsis (%
Code Analyte Group w/w) Method; Description
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
500.20 | Moisture % AR Karl-Fisher, Extraction into Methanol-Formamide; AOAC 2001.12,
Method |
500.30 | Moisture % AR Karl-Fisher, Boiling Methanol Extraction; AOAC 2001.12, Method Il
500.40 | Moisture % AR Loss on Drying, 95 to 100 C under pressure; AOAC 934.01
500.50 | Moisture % AR Loss on Drying, 135 C for 2 hours; AOAC 930.15
500.60 | Moisture % AR Loss on Drying at 100 C under pressure; AOAC 2018.11, %
Moisture = 100 - % Dry weight
500.70 | Moisture % AR Commercial analyzer determining wt loss after heating
500.72 | Moisture % AR Near Infrared (NIR)
500.74 | Moisture % AR Mid Infrared (MIR)
500.99 | Moisture % AR Other
501.01 A9-THC % DW LC-UV, 80% methanol extraction; AOAC 2018.10
501.02 A9-THC % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
501.03 A9S-THC % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
501.10 A9-THC % DW Other LC-UV
501.30 A9-THC % DW Other LC-mass spec
501.60 A9-THC % DW Near Infrared (NIR)
501.61 A9-THC % DW Mid Infrared (MIR)
501.99 A9-THC % DW Other
502.01 | A9-THCA % DW LC-UV, 80% methanol extraction; AOAC 2018.10
502.02 A9-THCA % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
502.03 A9-THCA % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
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Conc.

Method Method | BAsis (%
Code Analyte Group w/w) Method; Description
502.10 A9-THCA % DW Other LC-UV
502.30 | AS-THCA % DW Other LC-mass spec
502.60 | A9-THCA % DW Near Infrared (NIR)
502.61 A9-THCA % DW Mid Infrared (MIR)
502.99 | A9-THCA % DW Other
503.01 CBD % DW LC-UV, 80% methanol extraction; AOAC 2018.10
503.02 CBD % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
503.03 CBD % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
503.10 CBD % DW Other LC-UV
503.30 CBD % DW Other LC-mass spec
503.60 CBD % DW Near Infrared (NIR)
503.61 CBD % DW Mid Infrared (MIR)
503.99 CBD % DW Other
504.01 CBDA % DW LC-UV, 80% methanol extraction; AOAC 2018.10
504.02 CBDA % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
504.03 CBDA % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
504.10 CBDA % DW Other LC-UV
504.30 CBDA % DW Other LC-mass spec
504.60 CBDA % DW Near Infrared (NIR)
504.61 CBDA % DW Mid Infrared (MIR)
504.99 CBDA % DW Other
505.01 CBN LC % DW LC-UV, 80% methanol extraction; AOAC 2018.10
505.02 CBN LC % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
505.03 CBN LC % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
505.10 CBN LC % DW other LC-UV
505.20 CBN LC % DW other LC-mass spec
505.30 CBN GC % DW GC, flame ionization detection
505.40 CBN GC % DW GC, mass spec detection
505.99 CBN % DW Other
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Conc.

Method Method | BAsis (%
Code Analyte Group w/w) Method; Description
506.01 Total A9- LC % DW LC-UV, % A9-THC+(% A9-THCA x 0.877), 80% methanol extraction;
THC AOAC 2018.10
506.02 | Total A9S- LC % DW LC-UV, % A9-THC+(% A9-THCA x 0.877), ethanol extraction; AOAC
THC 2018.11, diode array
506.03 | Total A9- LC % DW LC-mass spec, % A9-THC+(% A9-THCA x 0.877), ethanol extraction;
THC AOAC 2018.11, mass spec
506.10 | Total A9S- LC % DW Other LC-UV, % A9-THC+(% A9-THCA x 0.877)
THC
506.30 | Total AS- LC % DW Other LC-mass spec, % A9-THC+(% A9-THCA x 0.877)
THC
506.40 | Total A9S- GC % DW GC, flame ionization detection
THC
506.50 | Total A9- GC % DW GC, mass spec detection
THC
506.60 | Total A9- IR % DW Near Infrared (NIR)
THC
506.61 | Total AS- IR % DW Mid Infrared (MIR)
THC
506.99 Total A9- % DW Other
THC
507.01 | Total CBD LC % DW LC-UV, % A9-CBD+(% A9-CBDA x 0.877), 80% methanol extraction;
AOAC 2018.10
507.02 | Total CBD LC % DW LC-UV, % A9-CBD+(% A9-CBDA x 0.877), ethanol extraction; AOAC
2018.11, diode array
507.03 | Total CBD LC % DW LC-mass spec, % A9-CBD+(% A9-CBDA x 0.877), ethanol extraction;
AOAC 2018.11, mass spec
507.10 | Total CBD LC % DW Other LC-UV, % A9-CBD+(% A9-CBDA x 0.877)
507.30 | Total CBD LC % DW Other LC-mass spec, % A9-CBD+(% A9-CBDA x 0.877)
507.40 | Total CBD GC % DW GC, flame ionization detection
507.50 | Total CBD GC % DW GC, mass spec detection
507.60 | Total CBD IR % DW Near Infrared (NIR)
507.61 | Total CBD IR % DW Mid Infrared (MIR)
507.99 | Total CBD % DW Other
508.02 CBDV % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
508.03 CBDV % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
508.99 CBDV % DW Other
509.01 CBDVA % DW LC-UV, 80% methanol extraction; AOAC 2018.10
509.02 CBDVA % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
509.03 CBDVA % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
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Conc.

Method Method | BAsis (%

Code Analyte Group w/w) Method; Description
509.99 CBDVA % DW Other
510.01 CBG % DW LC-UV, 80% methanol extraction; AOAC 2018.10
510.02 CBG % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
510.03 CBG % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
510.99 CBG % DW Other
511.01 CBGA % DW LC-UV, 80% methanol extraction; AOAC 2018.10
511.02 CBGA % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
511.03 CBGA % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
511.99 CBGA % DW Other

512.02 THCV % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
512.03 THCV % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
512.99 THCV % DW Other

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

513.02 A8-THC % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
513.03 A8-THC % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
513.99 A8-THC % DW Other

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

514.02 CBC % DW LC-UV, ethanol extraction; AOAC 2018.11, diode array
514.03 CBC % DW LC-mass spec, ethanol extraction; AOAC 2018.11, mass spec
514.99 CBC % DW Other

601.01 cd ug/g DW | flame AA

601.02 cd pg/g DW | furnace AA

601.03 cd ug/g DW | ICP-OES

601.04 Cd pg/g DW | ICP-MS

601.99 cd pg/g DW | Other

602.01 As ug/g DW | flame AA

602.02 As ug/g DW | furnace AA

602.03 As ng/g DW | ICP-OES

602.04 As ng/g DW | ICP-MS
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Conc.

Method Method | BAsis (%

Code Analyte Group w/w) Method; Description
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 pg/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 ng/g DW | ICP-OES
606.04 Ni ug/g DW | ICP-MS
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 ng/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
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Conc.

Method Method | BAsis (%

Code Analyte Group w/w) Method; Description
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
612.04 Sb ug/g DW | ICP-MS
612.99 Sb ug/g DW | Other
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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 (1SO, 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 x 100

Horowitz found the following formula to describe reproducibility (R) among lab results in many
interlaboratory studies.

Horwitz %RSD = 2 x C 015

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)
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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 there repeatability exceeds the guidance
from AOAC. The lower limit of 0.3 is not used to avoid warning laboratories that there
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.
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