Toluene loading & Stats case study




Statistical analysis of data

o Statistics

e EXposure distributions

e Data and statistical analysis
« Bayesian analysis

« GSD’s & action limits

e Controls




Statistics

o Statistics are the basics

e Not using stats in monitoring strategy is incorrect
 Lectured OESSM for 7 years

 The world has changed — largely SA hasn't

 Did PDC in Bayesian stats & 5 day NIOSH course

e On 3" day of NIOSH course was convinced Maximum
risk employee is incorrect

 NIOSH say maximum risk incorrect
o 1957 Act — use most recent version
« NIOSH is revising OESSM
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At which point do you control?
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At which point do you control?

e Using simple above or below OEL approach always
wrong answer

e Should be at point where 95% of exposures for SEG are
<OEL




Exposures of lead workers

Sequential Data Plot - Worker B

Sequential Data Plot - Worker A -
1]
&0+
= an +
c 4 E W+
: £
5 * E 30
8 &
@ 204
0] ol
o 0
1] 2] 15 20 =} el 33 L] o
Sam ple Him ber

Sam pls Mum ber

Sequential Data Plot - Worker C
15
W4
.\ﬁ 4
c 1
£
E o
a
15 4
10 4
1]
a 3 [} 153 o0 25 30 35 [h)
Sam plva Hum ber

<

With us you are Number One




Exposures of 6 lead workers

Scatterplot Matrix
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Multiple chemical loading

e Monitor to outcome — determine whether health risk — not
legal compliance

 Multiple chemicals (fluidens, benzene, ethylbenzene,
toluene, xylene are loaded);

e Approx 6 hrs/ day exposure;
 Top loading;
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2010 results

20 985.75 49 29
20 8.62 0.43
20 0.28 0.01
20 0.003 0.00

|s 985.75 ppm an outlier / faulty result?




Multiple chemical loading

o Selected toluene as marker of multi-chemical exposure.
e Use TLV & OEL

20 ppm 50 ppm




AIHA Control banding categories

Trivial

Between 1 - 10% of OEL

2 |Between 10 - 50% of OEL

Between 50 — 100% of OEL

-Above OEL
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Case study — toluene loading
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Figure 2: Probability of Exposure to Toluene based upon the generic
professional judgement option




Case study — toluene loading
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Case study — toluene loading
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Figure 4: Probability of Exposure to Toluene combining both statistical

likelihood and professional judgement (prior)
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Case study — toluene loading

e 100% certainty that the 95" percentile lies above the
OEL for this Similar Exposure Group (SEG).

o So exposure profile for the task of Bulk Truck Top
Loading at IVD is considered to be non-compliant with
the OEL, a Category 4 scenario, i.e. poorly-controlled.




Lognormal distribution
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Using GSD to set action limit

« Geometric standard deviation (GSD) is used as an
Indicator of the variability of the data for the SEG

e The GSD is used to determine the action limit. For this
data set the GSD = 2.1 s0 0.1 x 188 mg/m3 =
18.8mg/m3

e Asthe GSD <1.3=0.50EL, 1.3-2.0=0.25, >2-3.0=0.1
>3= process out of control or SEG poorly defined
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Controls

"““”6

For interim measure provide Al organic vapour cartridge
respirators;

Place loaders under medical surveillance for toluene;

Enforce correct loading procedures are followed: three /
two configuration;

Extended length load arm, for load hatches only open 90
degrees or a built in hand rall;

No dump loading;
Drain load arm fully

Reposition load arm to end of load rack, allowing load
arm to be fixed in place

Install high level cut-out — tuning fork
Investigate metered top or bottom loading;




Conclusion stats

 Times have changed
 New tools easy
* Protect against liability

 Maximum risk employee approach carries liability for
AIA’S & industry







