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Mission Statement: 

Our Mission is to promote the highest quality cannabis laboratory standards and to strengthen the 
national cannabis laboratory network through leadership along with expert quality laboratory testing to 
reduce the testing variability and improve interlaboratory reproducibility. 
 
Background 

When a consumer purchases a cannabis product from a retail establishment, how representative 
of the 5 lb lot should the Certificate of Analysis (CoA) be?  How representative can it be?  These two 
questions are what drives this position paper.  Given the current schema in Washington State, it could be 
argued that in many cases, the CoA is not representative of the product on the shelf, but that does not 
need to be the case.  Some variables at play are moisture, Laboratory Inventory Management Systems 
(LIMS), along with who performs sampling and how large of a lot is allowed versus the amount of testing 
done for the lot.  

A key concept can be seen by examining Figure 1.  In this figure, we see that there are 3 main 
steps that must be taken in order for the CoA to fully and accurately represent the product on the shelf.  In 
step 1, the sample coming into the lab must be representative of the lot from which it is taken.  In step 2, 
the output of the analysis must be representative of the sample coming into the lab.  In step 3, unless 
there are transcription errors or intentional falsification of data, the CoA will be representative of the 
analysis by definition.  Proficiency testing and lab certification ensure that each lab has the ability to 
conduct tests in a way that accurately reflects the quality and potency of the product being tested.  To 
ensure that this is actually the case, LIMS are critical.  A good LIMS will track changes and allow for a 
better audit trail. 

  
Figure 1: The three steps required for the product to match the CoA. 
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Sampling 

Referring back to Figure 1, we look at step 1, where the sample is taken from the 
producer/processor to the lab.  In the current schema, the labs have no control over how the sample is 
taken and have no knowledge if it is adulterated or altered in a way that makes the sample not 
representative of the lot from which it was taken.  As an example, if a producer/processor were to coat the 
sample in kief, potency numbers would go up if the lab doesn’t catch it in the foreign matter inspection. 
This can be extremely difficult to catch with a savvy cheater.  If we as an industry want to have CoA’s that 
are representative of the product on the shelf, we must change this dynamic.  The most robust suggestion 
is for the labs to do the sampling themselves.  This is in line with solutions that other states, such as 
Oregon and California, have taken to mitigate this issue.  Simply put, while the labs are not in control of 
the sample for the entire analysis chain, there is no way to claim, with assurance, that the CoA is 
representative of the product on the shelves.  

Another benefit of requiring labs to collect the samples is that this introduces liability for any labs 
that might be systematically providing results not representative of the lot that is being tested.  Labs 
collecting the samples maintain an unbroken chain of custody from sample collection all the way to CoA. 
It provides for a more robust enforcement protocol from the state.  If labs are able to be held liable for the 
results they publish, it makes the risk associated with cheating much greater.  It also lessens the burden 
of proof the state must bear, by removing steps in the process where stakeholders are using the broken 
chain of custody to cheat.  In other words, if a sample is adulterated, either the entire lot has been 
adulterated or the lab has done the adulteration. 

Lastly, having labs do the sampling puts scientists into the grow facility, allowing for more 
collaboration between the lab and the farm in order to better develop products.  This allows experts to 
answer questions on samples, give advice on situations that lead to failing lots, and provide general 
operations suggestions from a laboratory perspective.  This fosters the idea that the lab is there to help 
the producer/processor on their pathway to success.  The labs are not the enemy of the 
producer/processors, and generally, want to help.   Viewed this way, the lab is a partner fully engaged in 
the producer/processor’s efforts to ensure that their processes produce a consistent, high-quality safe 
product. 
 
Moisture 

Currently, Washington State cannabis labs are required to test for potency as the sample is 
received.  This means that if a producer were to artificially dry a lab sample prior to testing, the potency 
numbers would go up compared to those found in the actual lot.  This is due to the fact that water 
contains no cannabinoids, but takes up mass in the product.  When labs test for potency, it is measured in 
mg of cannabinoid per gram of product.  Any mass that is non-cannabinoid producing will skew the 
numbers down.  For example, assume a 1 gram sample of cannabis flower.  Assume that, as received, 
the sample would test at 10% moisture and 10% THC-A.  This corresponds to 100 mg of THC-A and 100 
mg of water in the 1000 mg sample.  Now dry the sample to 0% moisture.  You now have 100 mg of 
THC-A in 900 mg of sample material, thus raising the potency from 10% to 11.1%.  This concept is 
currently being used by both producers who dry the sample but not the lot, and by labs who are drying the 
sample prior to conducting potency analysis. 

Another reason why we see such large variation in potency testing between labs is the actual 
moisture content of the sample as received.  Even labs striving to do quality testing are not immune to a 
customer bringing a sample in at 12% and comparing it to another sample from the same lot at 4% 
moisture.  To eliminate both of these issues, it is here proposed that Washington State move to a system 
that measures moisture and normalizes potency testing to an industry average 10% moisture.  To put it 
plainly, we can remove moisture from the equation entirely and report cannabinoids of a product AS IF it 
were at the industry average.  This removes both variability and a method of falsification used by both 
labs and producer/processors.  The proposed equation uses measured moisture and potency and 
incorporates them both to report potency at 10% moisture.  As an example, if a sample were to test at 
22% THC-A at 12% moisture, it would be reported as 22.4% THC-A.  Similarly, if the sample tested at 
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22% THCA and 2% moisture, it would be reported as 20.4% THC-A.  The proposed equation is Equation 
1, where Pc is the moisture corrected potency for each measured analyte, Pm is the measure potency, Mm 
is the measured moisture, and Mc is the corrected moisture, recommended to be 10% or an industry 
average moisture value. 

 
quation 1 Pc E :  =  Pm

(1−(Mm−Mc))  
 
Laboratory Inventory Management Systems (LIMS) 

Looking at the third step in Figure 1, we assume that the CoA is representative of the analysis, 
but there are situations where this is not the case.  Requiring a lab to utilize a vetted LIMS would solve 
this potential issue by removing another variable that enables labs to cheat.  This method of falsification is 
simply altering the raw numbers coming off of the analysis equipment.  Generally, this looks like an 
altered mass (recorded as lower than actual), an altered dilution factor or removing moisture, as 
mentioned above.  The part that mitigates cheating is that a good LIMS will record any changes to data 
(who made the change, when and why), and generally has the ability to bring data in from the analytical 
instrumentation itself, removing the human factor.  There are features that also help auditors to track 
quality assurance, such as forcing duplicates in testing or bracketing tests with standards.  There are 
commercially available LIMS from a number of manufacturers, including specially made options for the 
cannabis lab community; available for free in some cases.  Many labs are still using systems built 
in-house based on Excel that do not provide the level of tracking that a LIMS offers.  An additional feature 
that could be of notice to regulators and auditors is that a LIMS could give the WSLCB direct access to a 
lab’s data at any given time, without the lab even knowing. 
 
Lot Size 

Increasing lot size without increasing the number of tests performed will decrease how 
representative the CoA is of the lot.  This comes through the idea of natural variation.  A cannabis plant is 
not homogenous throughout the plant, due to environmental conditions during the growing process.  For 
example, flowers that are exposed to less light, by nature of being on the inside of the canopy will 
generally be lower potency than those in full direct light.  This creates a range of potency in the lot which 
generally contains more than 1 plant’s worth of flower.  

Recently, we at Capitol Analysis ran an experiment in which data were taken where we 
homogenized a representative 5 lb lot using 4 methods and tested 100 samples per method.  These data 
are summarized in Table 1: Potency and Standard Deviation of a 5 lb lot from 4 common homogenization 
methods.  The results of this experiment show that, given a large enough sample size and number of 
samples, a representative value for a lot can indeed be found.  From the perspective of how 
representative the CoA is of the lot, it is possible to increase lot sizes while increasing the sample size 
and number of tests performed.  So long as the ratio of lot size to number of samples tested does not 
increase, how representative the CoA is of the lot will not decrease.  The more testing that is performed 
on a lot, the more representative, but also the more expensive the testing will be.  The common ground 
we have already found with 5 grams per 5 lbs or about 1.1%, seems to be a reasonable compromise from 
the laboratory perspective for potency testing.  More analysis can be performed to show what the optimal 
lot size is given the variability in potency.  This data is only representative for potency and when 
considering other analytes such as microbials or pesticides, alternative lot sizes may be optimal.  With 
that said, as shown by Table 1, a good homogenization method must be used.  There is another method 
(Spex genogrinder) that needs to be quantified in a second, similar study, but this table at least shows 
that cryo-milling produces a much lower relative standard deviation than the other methods examined. 
The difference between the upper and lower bounds gives an absolute standard deviation of 4.5%, which 
given a mean of 16.8% from the cryomill data, gives a relative standard deviation of 26.9% for the tested 
lot.  It should be noted that these data are for cannabinoid potency only.  Other analyte types may and 
likely will exhibit non-similar patterns of homogeneity within a lot.  
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Method Average Total Cannabinoids Relative Standard Deviation 

Not homogenized - upper bound 17.7% 4.2% 

Not homogenized - lower bound 16.2% 8.2% 

Cryomill 16.8% 2.0% 

Manual ball mill with LN2 18.0% 3.7% 

Plastic Commercial Grinders 15.9% 5.3% 

Table 1: Potency and Standard Deviation of a 5 lb lot from 4 common homogenization methods. 
 
Potency Testing Requirements 

One major ambiguity in potency testing is the label of total cannabinoids on the label, which 
differs in many cases from the total cannabinoids field found in the traceability system.  Total 
cannabinoids in traceability is limited to THC total and CBD total, with each total being similar to Equation 
2, where the 0.877 comes from the mass conversion going from the acidic to neutral analyte.  This is 
correct when assuming that a product will be heated up in the consumption process, thereby converting 
the acidic analyte into the neutral.  If a consumer were to eat the product, this math does not work.  In the 
case of a product that was not heated/vaporized prior to ingestion it makes more sense to sum the 
cannabinoids, rather than convert the acidic versions to neutrals.  For example, imagine a product that 
tested at 20.0% THC-A, 0.5% THC, 1.0% CBDA and 0.2% CBD.  That corresponds to 200 mg of THCA in 
1 gram of product.  Similarly, for 1 gram there is 50 mg THC, 100 mg of CBDA and 20 mg of CBD.  If I 
were to eat that product, I would ingest those numbers, for a total of 370 mg of cannabinoids.  Using the 
required math in this situation, the same product would be labeled as having total cannabinoids of 333.1 
mg, which would be incorrect as shown above. 
 
quation 2 nalyte total Acidic Analyte 0.877 Neutral analyteE : A =  *  +   

 
In addition, many labs are also testing for cannabinoids other than the top 4.  Some labs test for a 

large number of cannabinoids, others test for a smaller subset.  Reconciling the discrepancy between 
what goes on the label corresponding to each type of lab would be useful.  What cannabinoids count in 
total cannabinoids?  The answer can be as simple as asking the question: does the analyte have a 
certified reference standard?  The same argument can be made for terpenes: does each reported terpene 
have a certified reference standard?  If so, labs have the ability to calibrate for that analyte and it should 
be listed in traceability and counted in the total.  An added metric of “Is the analyte included in an 
in-matrix proficiency test?” would create an additional layer of rigor, without overcomplicating the matter. 
 
Enforcement of CoA in Retail 

Many retailers do not carry CoA’s of the products on their shelves.  Anecdotal evidence from 
individual Guild members puts the percentage very high, with up to 90% of queried stores being unable to 
provide the correct CoA upon request.  If the industry wants CoAs to be representative of the product on 
the shelf, the retail outlets must have a mechanism in place to actually pass the CoA on to customers. 
This requires enforcement from the WSLCB, in the form of an enforcement officer pulling a product off of 
the shelf (during an annual audit of the retailer) and asking for a CoA.  Verify that the lot ID and data are 
consistent between the CoA and the product on the shelf.  The current MJ-Freeway LEAF scheme has lot 
ID changing at the lab, making tracking back data difficult.  There are many potential solutions to this 
issue, but a working traceability system is crucial to them all.  
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Expiration Dates for Testing/Name of lab on label 
As a natural product, cannabis changes over time with varying environmental conditions.  UV light 

breaks down cannabinoids and improper storage conditions can cause a change in both the chemical and 
microbiological properties of the plant.  The solution can be as simple as requiring testing within 1 year of 
sale.  If a given CoA is more than 1 year old for a given lot, the lot must be retested prior to sale.  This 
would be a useful metric for the public, much more useful than the recently removed “harvest dates”. 
Alternatively, putting the test date on the label rather than a testing expiration date could provide the 
same level of information, without the connotation of the product being “bad” past that date.  

An additional piece of information that could make sense on the label is the name of the lab.  This 
gives savvy consumers an additional piece of information that allows them to further judge a 
producer/processor.  This also allows for consumers to better compare potency results on the label, and 
make the decision themselves over time on whether they should avoid a particular lab where effects don’t 
match the numbers.  The name of the lab on the label also provides a quick check for consumers who do 
ask for CoA’s at retail, if the lab on the CoA and the label match. 
 
Conclusion/Economic Impacts 

Much of the variation seen in the Washington State inter-lab potency testing can be solved 
through rigorous scientific principles through the above recommendations.  Much of this can be done 
revenue neutral to the state which is important for actual implementation.  The one recommendation that 
could cause increases in costs would be sampling.  However, this can be tempered with a lot size 
increase as long as the # of tests/lot size (roughly 1.1%) ratio remains constant.  In other words, if we 
sample 5 grams from 5 lbs, we would sample 50 grams from 50 lbs, performing 10 separate tests.  Also 
important to keep in mind with increased scientific rigor is that consumers will regain trust in the 
recreational market.  This will pull customers from the illicit market into the regulated one and should 
result in higher tax revenue for the state. Following these recommendations would accomplish the original 
stated goal of this position paper to make the CoA as representative of the lot as possible, while still 
keeping the economics of the situation in mind.  In particular, each step in the process from lot to CoA 
would be an unbroken chain of custody if these recommendations were to be followed. 
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