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HEEG Opinion on the use of available data and models
for the assessment of the exposure of operators during
the loading of products into vessels or systems in industrial scale

Agreed at TM 108

1) Background

Following a proposal for the amendment of the Mixand loading Model 7 in the TNsG
on human exposure, it was agreed at the Technieating (TMVO07, item TOX5f) to
check for alternative models for the assessmenh@fexposure of operators during the
loading of products into vessels or systems in izl scale. This scenario is present in
many dossiers in theé%3priority list and it is necessary that the assessan use reliable
and relevant data for exposure assessment

The Human Exposure Expert Group prepared this deatiwhich was brought up for
discussion at the TMI08 and agreed upon.

2) Opinion of the HEEG

a) No perfect model exists; there can be appreciadi@ation between the indicative
values. This is partly due to the variation betwd#enconditions of application and
the variability in the models. Consequently, itlifficult to choose the best model
for each application, making the Bayesian optioBAB) the best approach.

b) As a general rule, the models in the TNsG versio@ariti BEAT and to some
extent additionally in the text) should be consedein priority. If no specific
model can be found, the RISKOFDERM Dermal Model dam used.The
evaluators have some tools to calculate the expoduring the scenario under
consideration, and will have to take into accoum tharacteristics (product,
guantity, equipment, etc.) for choosing and ushmg most relevant model in each
case, when the Bayesian option is not used or vatadle. The objective of this
document is to help the assessor in the choiceatenm the latter case.

In the following paper only database models aresicimmed. Other data can also be used.
However, the data presented in the first versiothef TNsSG have been reconsidered for
the User Guidance and the second version of theGTNghen they are not mentioned
anymore, the confidence in those models is not hage.

The Bayesian approach has the great advantagthéhetformation of all relevant models
in the database are considered, which makes theskayprediction the first choice.

An alternative approach, when no model in the TNse@ion 2 is found relevant with the
scenario, is to list all relevant models and chdbsebest one which compares as good as
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possible with the scenario that is considered. ¢twfidence in the prediction by the
model used depends mainly on three elements:

1. The comparability of the scenario of the model #redone under consideration
2. The robustness of the model dataset in terms opleasize
3. The width of the distribution, which is a measuféhe consistency of the dataset

For most models, when a Bayesian approach is ned,usnly the second and third
element are considered in most database modédis icomputerised database.

The following tables summarise data from:

 Models in BEAT (the computerised database linkedNsG on human exposure

version 2) and the text of TNsG on human exposarsion 2
e Models in TNsG on human exposure version 1 andser Guidance
e« EASE (model implemented in EUSES)

e RISKOFDERM Toolkit (semi-quantative model for theerohal exposure

assessment and the risk management)

 RISKOFDERM Dermal Model (Excel file which is theceammended model in the
REACH guidance)

e The RISKOFDERM Dermal Model used in the followiraples is based on the

Riskofderm Mix/Load
attached spreadsheet:

which were thought relevant for the following ajgplions:
1. solid (powder) loading/dumping

2. liquid manual loading/pouring
3. liquid (semi-) automated transfer/pumping.

The models also include some remarks on the rétiglthe relevance of these data and
recommendations on their use.



1. Solid (powder) loading/dumping

Source Conditions Indicative values: dermal Indicative values : inhalation Remarks
Relevancy/Reliability
TNsG user guidance page 24 Powder Hands: 10.2 mg/kg a.s. 0.66 mg/kg a.s. Relevant for "relatively large amount".

Mixing and loading model 5
TNsG part 2, p 137

255 mg/25kg-bag

16 mg/25kg-bag

No ventilation.

Dust and soil adhesion model 3
TNsG part 2, p 181 (Sub model)

Powder (<30pum)
25 kg-cardboard

Hands :
224 mg/min (75 %)

With local exhaust ventilation.
Duration:

.

Dr

bags 1-15 min (up to 25 bags)
EASE Powder 0.1-1 mg/crfiday; Inhalation : EASE is not relevant to estimate dermal
Intermittent incorporation onto matrix Hands : 0.84 g/day without LEV : 5-50 mg/m exposure.
(dry manipulation) Body* : 10 g/day (1 mg/min) To be avoided.
Direct handling with or without ventilation with LEV : 2-5 mg/ni
(0.1 mg/min)
RISKOFDERM Toolkit Powder Hands : 22 mg/cfth Semi-quantitative model, to be avoided.
Loading powder 308mg/min
Body: 0.5mg/crith
* 83mg/min
RISKOFDERM Dermal model Powder Hands : 117-897 mg/min Range depending on dustability.
Loading powder (more or less Body: 418 mg/min Influence of other parameters (e.g.
dusty) (95%ile) ventilation, use rate) can also be evaluate
Mixing & loading model 7; Powder Total without gloves : Inhalation: 7.2 mg/rh Potential exposure calculated using a fact
TNsG part 2 p.142 (corrected) 305 mg/min (0.15 mg/min) 100.
Under clothes and gloves : Not mentioned in TNsG version 2. To be
3.05 mg/min used carefully.
BEAT : Loading zinc oxide Powder Hands : 18.4 mg/min With local exhaust ventilation.
Paper bags Body : 125 mg/min

Figures in italic are recalculated

*: considering that the front of the body (grossuamption: 1 rf) is contaminated.
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Comments:

For simpleloading (e.g. 1 bag per day), thd&L model 5is relevant and probably easier to use, as exguless mg/kg. It gives also indicative
values for inhalation.

For repeated loading (several bags per cycle), several models areablailfust adhesion model @&dMixing & loading model 7n TNsG,
loading powdemwith RISKOFDERM andoading zinc oxiden BEAT). Values from BEAT are globally lower anldose from RISKOFDERM
Dermal model are higher, with maximal difference fagtor 10. The differences may be explained by dhigerences in the conditions of
application, e.g. dustability and use rate. Onl[$iRDFDERM Dermal model takes such parameters intowd. Mixing & loading model 7
provides actual exposure under gloves. The potestigosure is estimated using a factor 100. Perhiapsuld be possible to enter the values
from dust adhesion model Beport by TNO) andixing & loading model 7n BEAT to build a global model withoading zinc oxideFor the
inhalation, only EASE an&L model 7provide data. They may be used but significariuerfce from ventilation and particle size should be

taken into account by the experts.
For smaller quantities (< 1kg), data from ConsExpo, el@isinfectant products fact she@rovides reliable data on uses and exposure.

Recommended choices:

For simpleloading (e.g. 1 bag per day)&L model 5 (Professional pouring formulation frarcontainer into a fixed receiving vess@)TNsG
version 1 part 2 p.137, User guidance p.24 and Tig&ion 2 p.66

For repeated loading (several bags per cycld)pading zinc oxiden BEAT (TNsG version 2). Alternatively:oading powdein RISKOFDERM
Dermal model if influence of specific parameterg(@ustability, ventilation, use rate) can be asst and evaluated.

For smaller quantities (< 1kg), data from ConsExpo, e@isinfectant products fact sheet



2. Liquid manual loading/pouring

Sour ce Conditions Indicative values : dermal Indicative values: Remarks
inhalation Relevancy/Reliability
Mixing and loading model 4 Liquid Hands : 0.5 ml/loading
TNsG part 2, p 136 and User guidance p.24 10&20 litres 25-50 mg/kg a.s.
'EUROPOEM Il database Liquid® Hands 8.0 mg/kg a.s. 0.003 mg/kg a.s.
User guidance p.24 upto 201 Body 1.95 mg/kg a.s.
Mixing and loading model 6 Paint Hands actual 8.2 mg/min 1.9 mg/nd Specific to antifouling paints.
TNsG part 2, p 138 Hands potential 30 mg/min Indicative, for comparison.
Body 92 mg/min; 71 mg/kg a.s.
EASE 0.1-1 mg/criyday; 100 —-300 ppm (moderate | Highly dependant on volatility,
Intermittent incorporation onto matrix Liquid Hands : 0.84 g/day volatility, no aerosol) formation of aerosol and ventilation.
Direct handling with or without ventilation Body* : 10 g/day Max 140 ppm if ventilated | EASE is not relevant to estimate
dermal exposure.
To be avoided
RISKOFDERM Toolkit Hands : 0.66 mg/cfth Semi-quantitative model, to be
Loading liquid Liquid (9.2 mg/min) avoided.
Body 0.17mg/crfth
* (28.3 mg/min)
RISKOFDERM Dermal model Hands : 3390 mg/min Depend on product and conditions (U
Loading liquid Liquid Body : 2.02 mg/min rate is an important parameter).
(95%ile)
Mixing & loading model 7; Liquid Total without gloves : 0.94 mg/m Potential exposure calculated using &
TNSG part 2 p.142 (corrected) 101 mg/min factor 100.
Under clothes and gloves : Not mentioned in TNsG version 2. Td
1.01 mg/min be used carefully.

BEAT : Loading DEGBE Liquid Hands : 4614 mg/min Very wide distribution but even the

5-560 litres Body : 18 mg/ min maximal values are representative to

(container or drum)

the scenario.

Figures in italic are recalculated

*: considering that the front of the body (grossuamption: 1 rf) is contaminated.



Comments:

For simple loading (e.g. 1 container per day), diaa M&L model 4and EUROPOEM llare relevant and probably easier to use, as esquiess
mg/kg. The latter gives also indicative valuesifiralation.

For repeated loading (several containers per cyeldicative values fromhoading DEGBEModel in BEAT ,Mixing & loading model 1n TNsG
and RiskOfDerm are reported. There is a big diffeeebetween the values (more than factor 100), lwhiay be explained by differences in
operating conditions and very large distributiosidle some models. Measurementsédading DEGBEModel have a very wide distribution, but
even the maximal values are thought representativibe scenarioMixing & loading model 7provides actual exposure under gloves. The
potential exposure is estimated using a factor EG0the inhalation, only EASE amdi&L model 7provide data. They can be used but significant
influence from ventilation and particle size shobédtaken into account by the experts.

For smaller quantities (< 1kg), data from ConsExpag, Disinfectant products fact she@ndMixing&Loading model ZTNsG part 2 p134 and
user guidance p25) provide reliable data on usésaposure.

Recommended choices:

For ssimpleloading (e.g. 1 container per dayglJROPOEM lldatabase (Professional pouring formulation fromaatainer into a fixed receiving
vessel)n TNsG User guidance p.24 and TNsG version 2 pMi@rnatively, M&L model 4 (UK POEM)n TNsG version 1 part 2 p.136, User
guidance p.24 and TNsG version 2 p.66.

For repeated loading (several containers per cyclelpading DEGBEin BEAT (TNsG version 2). AlternativelyLoading liquid in
RISKOFDERM Dermal model if influence of specificrpaneters (e.g. contamination, use rate) can bereskand evaluated.

For smaller quantities (< 1L), M&L model 4 (UK POEM)n TNsG version 1 part 2 p.136, User guidance @24 TNsG version 2 p.66 or
Mixing&Loading model ZHSL 2001)n TNsG version 1 part 2 p.134, User guidance &b TNsG version 2 p.67, depending on quantities.



3. Liquid (semi-) automated tranfer/pumping

Source Conditions Indicative values: dermal Indicative values Remarks
. inhalation Relevancy/Reliability
EASE Liquid Very low <0.1ppm Automated transfer/pumping withdirect
Full containment, no direct handling Automated handling and in closed systems.
transfer EASE is not relevant to estimate dermal
exposure.
To be avoided
RISKOFDERM Toolkit Liquid Hands : 0.066 mg/cfth Considering small contamination and no
Connecting lines Automated (0.92 mg/min) exposure to body.
transfer Semi-quantitative model, to be avoided.
RISKOFDERM Toolkit Liquid Hands : 0.2 mg/cfh Semi-quantitative model, to be avoided.
Loading liquid, partly automated Semi-automated (2.8 mg/min)
transfer Body 0.052mg/cm2/h
* (8.7 mg/min)
RISKOFDERM Dermal model Liquid Hands : 101 mg/min Depend on product and conditions (use
Loading liquid, automated or semi-automated Semi-automated Body : 2.02 mg/min rate is an important parameter).
transfer (95%ile)
Mixing & loading model 7; Liquid Total without gloves : 22 mg/ni Placing and connecting hoses + cleanup,
TNsG part 2 p.142 (corrected) pumping 138 mg/min Potential exposure calculated using a fag
Under clothes and gloves : 100.
1.38 mg/min Not mentioned in TNsG version 2. To be
used carefully.
Handling model 2 — semi-automated handling of corrtated Liquid Hands on gloves : It can be assumed that exposure while
objects (nets) Semi-automated 21 mg/min handling hoses is comparable to during
TNsG part 2 p.163 / User guidance p.26 transfer Hands in gloves : handling nets.
0.21 mg/min Potential exposure calculated using a fag
Body : 7.55 mg/min 100.
BEAT : Loading DEGBE Liquid Hands : 4614 mg/min Very wide distribution.
Semi-automated Body : 18 mg/ min Unrealistically high for automated transfe
transfer (but observed in practice).

Figures in italic are recalculated

*: considering that the front of the body (grossuamption: 1 rf) is contaminated.
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Comments:

For automated transfer/pumping: The exposure dwampecting lines would be very low or accidentd.it has been already done in previous

dossiers (e.g. PT 21), we can consider the expakuieg this task is negligible, or use resultsfrRISKOFDERMConnecting lines

For semi-automated transfer/pumping: The exposameoccur while placing the hoses in the contaiaasreceiving vessels and cleaning them.
Values from BEAT'sLoading DEGBEmModel are unrealistically high compared to othedetsr Mixing & loading model 7Arom TNsG and
RISKOFDERM Dermal model. Data fromandling model zare reported for comparison but is not relevitiking & loading model provides
actual exposure under gloves. The potential exgosuestimated using a factor 100. Values from RISRERM Dermal model are dependent

on the use rate.

Recommended choices:

For automated transfer/pumping: Justify that the exposure is negligible compa@ather related tasks, or use results from RISKBRDI
Toolkit Connecting lines

For semi-automated transfer/pumping: No relevant model in BEAT and TNsG version 2.ifaation can be done with RISKOFDERM Dermal
modelLoading liquid, automated or semi-automatednsidering task conditions and use ritixing & loading model 7s not recommended but
may be used with caution.



