Ootober 21, 1975

To: V J DelBrooco, Plaquemine
R A Dove, Akron Research
E G LaBreeque, North Chicago
R F Mitchell, Niagara Falls.”

Results of the most recent (9=12-75) collaborative tests on the vinyl chloride
charcoal tubes are presented in Table I below. This series of tubes, VCuC-1
thru VC<C-4, contained duplicate samples at the 111.5 microgram and 37,2
microgram level of vinyl chloride. A statistical evaluation of the results
is also included %o show the accuracy and precision of each Plant,

Table I
Internlant Vinvl Chloride Reguylts

VC-C-1 VC=Cw2
VCuCad VCaeC3
—Standards 111 -57HL 372 AL
Ningara Falls 99.0 34,0
94.0 32,0
North Chicago 128,0 4205
122.5 L2,0
Flaquemine 118,0 25,0
7.0 28,0
Akron Research 111.1 37.5
113.5 37.5

Direct comparison of the results reveals that Niagara Falls and Plaquemine were

generally on the low side of the sténdards, whereas North Chicago was on the

high aide, Akron Research was very close to the actual standards., From these

results the percent relative accuracy (percent difference from standard) was

calculated and is shown in Table II, [Example: _99,0 = 111,5 x 100 = -11.2%
111.5
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Table II
Pereent Relative Accuracy

VCaCet VC-C=2
VCuCudy VC-~C3
Average

Niagara Falls =11.2 -8,6
-15.7 -14.0 ~12,4

North Chicago 14.8 1.2
9.9 12.9 13,0

Plaquemine 5.8 -32,8
-29,1 w2l =20q2

Akron Resesrch -0.4 0.8
1.8 0.8 0.75

The overall accuracy achieved by Akron Research, <1%, is outstanding.

To analyze the precision within each plant, the range of duplicate samples
mst be determined from the percentage data in Table YI, Exmmple:

North Chicago VCuC~1 14.8%
VCaCund, 9.9%

14.8 - 9,9 givea a range of 4.9.
The smaller the value of the range of duplicates, the greater is the precision
within a particular lab., After the range of duplicates is determined for each
plant, an average range valme for erli the plants, R, is obtained and an upper
control limit caloulated, Any range value that exceeds the upper control limit
(297) is considered to be an outlier, and ie omitted from subsequent calculations,
Teble III gives the values for the ranges of duplicates.
Table ITI
Renpges of Duplicates
VC-C1 VCaC-2
Ve Ty VC=C-3
Niagara Falls 4e5 5.4
North Chicago 4.9 1.3
Plaguemine 34.9 8.1

Akron Research 2.2 0

Average range, K = 7,66
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To calculate a 29 (95% confidence) upper control Limit for 8 subgroups with 2
obssrvations per subgroup, the following formuls is uved:

UCL, = R+ 2/3 [ (D% , » R) ~ R7
7.66 + 2/3 [ (4,87 * 7.68) = 7,667
7.66 + 2/3 [ 31,30 - 7.66_7
= 7.66 + 2/3 [ 29.64_]
= 7.66 + 19,7
= 27,42

Taking 27.4 as the 20" upper control limit, it can be seen that Plaquemine's
range of duplicates (34.9), exceeds the upper control limit, By analyzing
Flaqueminels results, 79 can be considered an outlier and omitted from
further calculations, sPlaquemine should review their analytical procedure
to determine possible causes for the discrepsncy in results at the 111,5
microgrem level., The fact that the ranges of duplicates for the other
plants do not significantly approach the upper control limit demonstrates
good precision,

While the ranges of duplicates pgives an indication of the precision within each
lab (intralab), the standard deviation ("), which is the deviation from the mean,
indicates precision gmogg the labs (interlab), Table IV gives the standard
dcviation for the 111.5 microgrnm level.

Table IV
Interplant, Data For 111, 4 Microgram Level

I (X - ) (x - %) S (% . TP n T
112, 13.3 176.59 897,45 ™

18.3 34.59

15.7 246,49

10.2 104,04

5.7 R, 49

1.1 1.21

113.5 1.2 TeAd

* Plaguemins outlier of 79 }13 omitted from calculation of™ .
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A

For charcoal tubes coataining 111.5 microgrems, irterplant analysis found a mean
value of 112.3 micrograms with a standard deviaticn cf 12,2 nmicrograms. The %
relative standard deviation is 10,9%.

Table V
Interplant Data For 37.< Microgrem Lovel
X i (x - ¥) x-1% FG.X® a a”
34,0 34.8 0.8 0.64 276.47 8 6,28
32,0 2.8 .54
42,5 7.7 59.29
42,0 o2 51.84
25.0 9.8 96, 04
28,0 6.8 L6.24
37.5 2,7 7.29
37.5 2,7 729

For charcoal tubes containing 37.2 mierogram of viny. chioride, interplsnt analysis
found a mean valve =7 34.8 miorograms with a standard deviation of 6,3 micrograms.
The % relative sisnderd deviation is 18.1%.

The smaller tke 12lntive standard deviaotion, tha grewter is ths precision zmong
labs, The % reletive standard deviation values o 10°.9% -t the 11%.5 microgram
level and 18.1% ¢% the 37.2 microgram level indicuite that the precision among
labs is not as geod 25 it should be and further celliboraiive tests will be
conducted. The i1eesnlts reportad by Akron Research piove that excellent precision
and accuracy are cbiainable,

The help o L.A. Dzdford, Division Manager, @ualiy Control, Chemicals, with
t: ststistical lr involved ia this report is gieetly s-preclated,

%Me‘ 4 Saribrreid
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