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Attachment A 
 

 
 
Sample Weight Rationale 
 
An ICP-OES (Inductively Coupled Plasma – Optical Emission Spectrometry) is the instrument used by a 
preponderance of labs for lead in paint analysis according to CFR 1303.  According to the CPSC-CH-
E1003-09 test method, the CPSC instrument detection limit and method detection limit for lead are 
each 0.01 ppm. 
 
The detection limit is the concentration in solution at which the presence or absence of lead can be 
determined.  A higher concentration (sometimes called quantitation or quantification limit - LOQ) is 
needed to accurately measure how much lead the solution contains.  The detection limit is often 
taken as three times the standard deviation of a set of blanks (as in the case of CPSC-CH-E1003-09) 
and the LOQ as ten times the standard deviation.  Using this factor of ten and information in CPSC-
CH-E1003-09, we assume an LOQ of 0.033 ppm.   
 
In analysis, a small sample is dissolved in nitric acid, then diluted with water, and subsequently 
introduced into the ICP-OES.  For accurate analysis, the final concentration of lead in the diluted 
solution should be greater than the quantification limit – here assumed to be 0.033 ppm.  In practice 
the final solution volume usually ranges between 10 and 25 ml.  Assuming a “worst case” of 25 ml 
and a 0.05 gram [50 mg] sample (and neglecting density considerations), the sample is diluted by a 
factor of 25/0.05 = 500 times through dissolution in nitric acid and subsequent dilution with water. 
 
Using this 500 X dilution factor, a sample containing the legal limit of 90 ppm lead would be 
processed into a solution containing 90/500 = 0.18 ppm.  This is approximately 5 times higher than 
the assumed LOQ of 0.033 ppm.  However, in practice most companies require that testing labs 
provide accurate measurements of lead concentration at levels below the legal limit (for internal 
quality control purposes) and therefore require that testing laboratories maintain a LOQ below the 
minimum necessary for legal limits. 
 
It should be noted that by using alternative analytical equipment such as an ICP-MS (Inductively 
Coupled Mass Spectrometry) – smaller sample weights can be used.  However, the ICP-OES is widely 
used in industry. 
  



 

 
 

2107 Swift Drive, Suite 200 
Oak Brook, IL 60523 

 
Telephone: (630) 481-3100 
Fax:  (630) 481-3101 
www.intertek.com/consumergoods 

2 

 

 
Spray Sampling Description 
 
Quite often, children’s products have a very small area of surface coating that requires Third Party 
Testing.  Utilizing accepted composite testing procedures may not be applicable and an inordinate 
amount of final products are required in order to provide ample surface coating content to run a lead 
paint test.  Quite often, hundreds of samples are required at great and unnecessary expense.  Spray 
sampling is the term used for the process where paint is applied to a larger area of the finished 
product than is intended with the original final product’s design.  The procedures provides more 
surface coating sample for paint testing while reducing the amount of samples submitted to the lab.  
While the name for this procedure references painting by “spray” method, the same concept is 
translatable to hand-painted products subject to 16 CFR 1303.   
 
To responsibly conduct this procedure, some simple controls must be employed: 
 
Spray Sampling Controls 
 

o The coating, found in the small area, must be applied to a larger area of the product during 
the standard manufacturing process.  This is to ensure that: 
 

1. The paint applied to the larger area is the same paint that is used in the small 
areas. 

 
2. The “spray sampling” would be conducted on the identical substrate material 

where the small amount of paint was initially applied.  
 
Spray Sample Example A:  Truck with Small Decal on Trailer 
 
 

  
 
 
An example of spray sampling can be illustrated by considering a toy truck that has a small painted 
decal.  The amount of paint on the decal is very small.  If the paint was applied to the entire trailer of 
the truck, the number of samples required for testing would be drastically reduced. 

A small amount of red paint is applied on the right 

corner of the trailer of a truck. 

 

Approximately 0.4 mg of paint can be removed – 

requiring approximately 125 samples. 
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Using this “spray sampled” truck, only 1 sample would technically be required to run the lead in 
surface coating test (16 CFR 1303). 
 
Spray Sample Example B: Doll with Painted Fingernails 
 
Another example of spray sampling can be illustrated by considering a plastic doll that has painted 
fingernails.  A small amount of pink paint is applied to the fingernails of the doll.  Through “spray 
sampling,” the pink paint is applied to the entire arm of the doll instead of just being applied on the 
fingernails. 
 
By ensuring that the same paint is applied to a larger area of the finished substrate, testing the paint 
(scraped from the entire hand or arm) would be scientifically identical to testing the same surface 
coating applied only to the fingernails – complying with statutorily-mandated testing to conduct Third 
Party Testing upon “samples that are identical in all material respects to the product.” 
 
  

The entire trailer has been painted 

using the same paint that was applied 

for the decal. 

 

Over 100 mg of paint can be removed 

from the trailer – requiring only 1 

sample. 
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Multiple Stamping Testing 
 
A common practice in manufacturing involves the stamping of a logo or small design in one discrete 
part of a toy or children’s garment.  Imagine a logo on a garment like the one below.  That logo might 
be the only surface coating on the product subject to testing for CFR 1303.  In order to generate 
enough surface coating content to run a lead test, hundreds of garments may be required for 
destructive testing at great expense, waste and environmental impact.  This petition requests that 
the CPSC allow the regulated industry to apply the logo to the identical substrate on the product in 
repetition to obtain sufficient surface coating content to run the test.  Much like “spray sampling” 
where the paint is sprayed or hand-painted to a larger surface area of the same substrate, multiple 
stamps would be applied to the product. 
 
Multiple Stamping Example A: Children’s T-Shirt 
 

 
 
If the small logo is repeatedly stamped on the t-shirt, the number of required samples drastically 
reduces. 
 

 

A small logo has been screen-printed.  

This logo is about 1” by 0.5”. 

 

Approximately 0.3 mg of coating can 

be removed from this logo – 

requiring over 160 samples. 

If approximately 20 logos are 

stamped on the garment, the number 

of samples required for testing will be 

reduced to approximately 8 samples. 

 



 

 
 

2107 Swift Drive, Suite 200 
Oak Brook, IL 60523 

 
Telephone: (630) 481-3100 
Fax:  (630) 481-3101 
www.intertek.com/consumergoods 

5 

 

 
Finished Component Part Testing 
 
Another alternative to submitting a large quantity of fully assembled finished products is submitting 
finished component parts in addition to the finished sample.  Perhaps only one part of a product 
subject to CFR 1303 contains the surface coating that requires testing.  It is unnecessary to provide 
fully completed final products to laboratories for testing.  Imagine a complex electronic toy with a 
plastic housing.  Why should a manufacturer be responsible to waste all the electronic insides of the 
product just to test the surface coating of the plastic housing?  The environmental and economic 
impact is considerable.  The manufacturer should only have to provide the final plastic housing to the 
lab for testing.  The CPSC listed lab should then be allowed to provide a Third Party Test report for 
CFR 1303 based on testing of the housing. 
 
What defines a “Finished Component Part”? 
 
A “finished component part” must be identical, in all design and material aspects, to the component 
part that is found in the finished sample.  The only difference being that the finished component part 
is not assembled on the final product. 
 
Finished Component Part Example A: Die cast cars with painted rims (tires).   
 

   
 
 
In this example, the rims are painted with a small amount of chrome paint.  In order to perform lead 
in paint analysis (16 CFR 1303), hundreds of fully assembled cars would be required.  Instead of 
submitting a large number of finished cars, additional wheels could be submitted with multiple 
finished products (10 – 12 cars). These additional wheels would have gone through the same 
manufacturing process, except that they are not assembled on to the axles of the car. 
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Finished Component Part Example B: Figurine 
 

 
 
In this example, the figurine is made up of two finished component parts manufactured separately – 
the head and the base/body of the unit.  The head of the toy contains small amounts of paint (pink, 
blue, black, etc...)  Instead of submitting a large quantity of fully finished samples, the finished heads 
are submitted to the lab accompanied by a finished sample.  In this example, the laboratory could 
then scrape sufficient black paint from the figurine head without having to waste countless figurine 
bases (bodies). 
 
 
Finished Component Part Example C: Children’s “Onesie” 
 

 
 
In this example, there are three snaps located on this garment.  These snaps are painted.  There are 
no other coatings on this garment.  Around 0.3 mg of coating can be removed from these three 
snaps; therefore, over 160 samples would be required to conduct the 16 CFR 1303 testing.  This 
petition seeks formal acceptance from the CPSC to allow the manufacturer to submit to the lab 
additional snaps in addition to the final garment. 
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Reduction of Sample Size Illustration 
 
Below is an example of the impact in reduced sample sizes required through utilization of spray 
sampling techniques. 
 
The below picture illustrates how small some areas of coatings can be.  In this particular action figure 
example, about 0.2mg of coating was removed from the 2 eyes of the sample. 
 

 
 
Assuming that 50 mg of sample weight is required for lead in paint analysis (see sample weight 
rationale), the below chart illustrates the number of samples required when utilizing finished 
products (both with and without compositing) and spray sampling: 
 

 
 
 
 
  

Final Product Testing

No Compositing

Weight achieved from black 
coatings from eyes of 1 

sample:- 0.2 mg

# of samples required for 
analysis:- 250

CPSC Compositing SOP

Weight achieved from black 
coating from eyes of 1 

sample:- 0.2 mg

# of samples required for 
analysis, if compositing 3 

colors:- 80

Spray sampling

Weight achieved from 
black coatings from 1 

spray sample:- 10-15 mg

Approximate # of spray 
samples required for 

analysis:- 4-5
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Typical Production Run Details 
 
Production runs can vary greatly from very small runs (for handmade toys) to very large runs (for 
mass produced toys).  An average production run for a mass produced toy is around 250k samples.  
This production run can last anywhere from 2 to 4 weeks depending on the factory’s capacity. 
 
By using spray samples, the aforementioned example demonstrates that the number of samples 
required for testing is greatly reduced from 250 to 5 samples.  At first glance, it would seem that 
testing 250 samples would offer better quality assurance than testing 5 samples as the larger number 
of samples would be more representative of the entire production run.  However, since there is 
currently no process in place that guarantees that the 250 samples are randomly selected throughout 
the entire production run (i.e. samples can technically be handpicked by the supplier for testing), 
there is actually very little to no difference in overall quality assurance between testing 250 or 5 
samples.  To better illustrate this concept, a breakdown of the daily and hourly output of a typical 
production run is shown below. 
 
Basic Assumptions: (250k samples produced in one production run; 3 week production run; 6 day 
work week; 10 hour work day) 

 
 
As illustrated in the example above, approximately 1400 samples can be produced in an hour.  
Without any random sampling controls, the 250 samples (required for testing) can easily be drawn 
from one hour of production just as easily as 5 samples could.  Without a proper sampling procedure 
in place, neither 5 nor 250 samples would be representative of the entire production run. 
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