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Method of Assessment

Mist genernted from the Cirro Strata crucked oil machine was aszessed visually, and
further interprerations were macde based on comparisons with levels measured in the
COSHN assessment undertaken by London Seientific Sorvices (LSS an 28 Junce 19,

O that occasion, moritoring was carried out using relevant guidance taken from the HSE
MDHS 14, The Cirrus System machine wos ren for showt 5 minutes in a laree moom
(appraximately 3520 m™ fo give the mist effect normally required in stadios, theatres ar
eoneerts. Backpround mist concentrations inside the siudio were then meazsured waing four
persangl pumps over a period of between 2.3 and 4.5 hours. Concentrations of mist varied
hetween 0,06 and 0.4 mp m™ and were catcgoriscd as low.

The present survey was carried out at Cimmo Lite premises by running the Ciero Steata and
the criginal Cirrus System maching, over a period ol time unii] the conditions used in the
previous assessment (e.u. the mist density) were fully recreated, The est room was
partially oceupied by equipment ard the available volume of pir for the dispersion of the
mist was therefors substantially reduced. Un this basis, the machines were mon for thres
minutes insead of Nve o achicve the same mist level used inthe 1991 azsessment und
maost commonly required in working situations. The tesls were Tun conscentively and the
room was thoroughly ventilated betwecn tests woti] the mist from the provious test was
fullv dissipared.

After the dhree minutes, the machings were switched ofTand the mist concentrations wene
visually assessed. In order o further characterize mist intensitics, the lights were then
switched off and a hand held light similar to those used in the theatre and cinema was wied
le give a beam of light. The mist level was chen further assessed by looking at the
delinition of the light beam. Denser mists result in more defined beams and vice versa,

Legislation

[he Llealth and Safery Excentive in its Guidange Note EH 40793 stipulates an
Oecupational Exposure Limit (OFL) for al mist of 3 mp m™. This is hased on an -
hour weighed average reference period.

The CEL is the concenration of an airkarne subsizmee, avaraged over o reference period,

thiat should not be exceeded. 17 it is exceeded. the emplover must promptly identi fy the
Teasons and take apprepriale steps to reduce exposures a5 soon a3 reasonably possible,

FTL1&n e 2ofd



Asgesament of Mis: Levals Generated by Girmo Gracked Qil Machings

Cimre Lite Europe Lid ’r

Results and Discussion

Cirro Strata (CS6)

The Cirro Strata eracked oil machine is the latest oil maching developed by Cirre Lite
Ltd. It can be splil (compressar and il tank) and the cansumption rale of oil is
approximately |50 ml cvery four hours,

The mist output generated by the Cirro Strata machine was observed 1o be lower dan
that generated by the Cirrus System. [t was pointed our by Mr ). Coppen that the levals
of mist were slightly lawer than normal and that the machine was underperforming.

The velume of mist coming out ereated & very thin background mist compared 1o the
original Cirrus Svstem.  The obscrvation of the mist thraugh the light beam showed the
beam edges defined anly very shightly.

Levels of mist gencrated by the Cirre Steata machine were observad 1o be signifi canlly
below thase yiven by the original Cirrus System maching, Although the machine was
slightly underperforming, it was stuled by the client that levels of mist would normially be
helow those generated by the Cirrus Svstem. On this hasis, mist eoncenirations of well
helow the OFL ol $ mg m™ are expecter], and there wauld be considered as acceptable by
the HSE.

FT11l4r/bg Jols
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Conclusions

The mist produced by the Cirre Strata cracked oil maching is considered 1 be as
aceeplable in lerms of its wse o produce the mist etfects normally required ard ourlinel
ahave,

The Cirre Stratd maching was observed to produce levels of mist lower than Those
generated by the original Cirrus System when wsed for the same intended purpose of
producing a light heam illumination effect. The mist levels under these conditions shouwld
nat exceed the peak conceniralion of 0.4 mg m™ measured wich the Cirrus System
machine which is well under the OEL of 5 mg m™.

Disclaimer

We confirm thal in preparing this report we have exercised all reasonable skill and care,

F71 16rhe dnfd
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G Lite Eurape Ltd I '

Introduction

A requese was recerved from Mr ). Coppen of Cirro Lite Europe Lid asking Rendel Science and
Environment to carry oul an assessment of the smoke generated by the Cirrus Smoke Machine in
view of the COSHH Regulations and Occuparional Exposure Limits as defined by the Health and
Safety Executive.

The Cirnas smeke machine 15 designed o produce 2 oil mist smoke 10 accentuace the cffects of
spoclights in thestre sitvations by sliphtly diffusing dve light so that the asdicnce can aciually see
the beam, thus giving a more pléasing visual effects. I is not used for special cffeces such s mist
or fog.

The equipment is portable and comprises of twn parts, 4 conipressor and the oil
reservoir/generator. The ection of O air pressure through several small orifices in 3 manifold in
the il produces the oil mist. No heating is involved,

A previows assessment has already been undenaken by RSE into the general safety of the Cirrus
Smake machine (Ref LFCOA/FEARS/ENTS).

Site Description

In erder to provide a represeéntative sampling location the demonsiratinn @udio at Samuelson
Concent Production was selected. This is a large room with dimensions approximately 22 melres
by 14 metres and 10 metres high,  Lighting is provided on overlead gantrics and conmolled wt o
mixing desk at the rear ol the studia.

Method and Observations

Smaoke was generaied using the Cirtus Smoke Maching in two controlled experiments. The first
of these was conducted on the Lath Jone 1991 and the second on the 28th June 1991,

e First test duplicated the “worst normal condition” hat would be experienced with a relatively
high simoke density, using the smoke generator for about 30 minutes over the 2% hour sampling
period

The sevond test used re smoke maching under normal conditions generaling enough smoke 1o
wive The special lighting eifect normally required at eoncerts and in theatres. The machine was
rum for about 5 minutes in this case,

The smmpling method used was to sumple over & period of berween 246 1o 4% hours using battery
powered samplers. These were run at a measured flow rate of between 2 and 3.5 litres per minitc
drawing onte cellalose soetate filters. The filters were analvsed gravimetrically in the lahoratory
using an analytical balance weighing with an accuracy of +~ 10 microgrammes.
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Results and Discussion

The results of this survey are reported in Table |, Details are given of the perceived smoke
density, the locacion and the simoke concenration.

Table 1 Monitoring of Oil Mist Cancentrations from Cirus Smoke Machine

Sh01 Mexl o smuoke rensralor 7.53 a0 12,35

Snior 0 Mixing Desk/2m from 25k 05T 4,56
Smoke Gen )

SM03 Lnder stage lights L4l 0.63 225

SMd Under stage lights 1.09 .52 210

Ski0s ! Blank .04

It can be seen from these results that the level on sample S0 cxceeds the OES of 5 mg."mJ ancd
that of SMO02 15 close 1o this value, The levels measured avway from the generator on SMU3 and
SM0d are still relanvely bigh bor oot sipnificantly =0,

The concentratiom measursd on the second test are much lower, reflecting the lower leve] of
smoke that was generated.  These levels are well below the OES value by at least an order of
magnitude.

The room used for the experiment was ol forced veatilated, It is difficuic (o state how nnmch
the machine could be used before people were exposed 10 concenirations of oil mist that would
exceed the OES. However the informarion supplied in this report can give an indication of the
amount a Cirras smoke machine could be wsed based on the room size (volume), ventilaion race
andd smoke levelfelfect reguired.

Conclusions

The smoke generated by the Cirrus smoke machine is acceptable in terms of its nse to produce
the effects vulined above. In some exirerne situations ol mist concenirations can be made to he
very high such that the Ocoupational Exposure Limirs could be exceeded. Tt is recommendzd
that the muchine only be vsed for its intended purpose of producing a light beam illumination
effect, if Qe FSE oil mist standard is ot 10 be cxeeeded.  This can happen in an extreme
situarion.
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