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Preliminary Remark

This Chemical Safety Repf@SRhas been preparedn behalf ofthe applicants bythe Aerospace
and Defence Chromates Reautharisation (ADCR) Consortium

Photos are for illustrative purposes only. PPE shown in the photos might be also driven by site
specific considerations and by exposures other than to chromates. PPE requirements are laid down in
the Condition of Use tables.
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Part A

1. SUMMARY OF RISK MANAGEMENT MEASURES

The risk management measures implemented for the use applied for are documented in detail in the
exposure scenario in Chapter 9 of this CSR.

A succinceummary table of the risk management measuBasd operational conditions is submitted
with this application for authorisatian

2. DECLARATION THAT RISK MANAGEMENT MEASURES ARE IMPLEMENTED

Not applicable as the applicants are not using the substance for this use (upstream application).

3. DECLARATION THAT RISK MANAGEMENT MEASURES ARE COMMUNICATED

We declare that the risk management measures described in the exposure scenarios in Chapter 9 of
this CSR are communicated via safety data sheets in the supply chain.
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PartB

This application for authorisationuses the dos@esponse relationship established lige ECHA
Committee on Risk AssessmeR&( (see below). In this case, Chapter8 &f the CSR do not need to

be provided as described in the ECRR OdzYSy & Wl 2¢ G2 I (HCHA 20F12 NJ | dzi
Relevant physicechemical and environmental fate data used for modelling are taken from the
literature asdocumentedin section9.1.2
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9 EXPOSURE ASSESSMENT (AND RELATED RISK
CHARACTERISATION)

9.1 Introduction

9.1.1 { 4 NMXzO (i dzNXS 2 T Usde OfA primelR pradaidtsSader than wash or
bonding primers containing strontium chromate and/or pentazinc
chromate octahydroxide and/or potassium hydroxyoctaoxodizincate
dichromate in aerospace and defence industry and its supply chdins

The Aerospace anbefenceChromates Reauthorisation (ADCR) Consortinrhehalf of the applicants
hasdeveloped several review reporésmd new applicationfor authorisation (AfA)These applications
coverformulation anduse ofprimer products containinghromates considered to be relevant by the
ADCR consortium membeifse., strontium chromate (3C) potassium hydroxyoctaoxodizincate
dichromate(PHD) andpentazinc chromate octahydroxid®CO)in Great Britain Although formally
they are upstream applications submitted by manufacturers, importers or formulators of chremate
containing chemical produst the applications are based on seespecific data and detailed
information obtained from actors throughout the supply chain.

The ADCRonsortiumdeveloped dossierfor these three substancesith the followinguses:

- Formulation of primer products with strontium chromate and/or potassium
hydroxyoctaoxodizincate dichromater use in aerospace and defence industry and its supply
chains(Review Report)

- Use ofbondingprimers containing strontium chromatén aerospace industry and its supply
chains(Review Report and New AfA)

- Use ofwashprimers containingpotassium hydroxyoctaoxodizincate dichromateaerospace
industry andits supply chaingReview Report)

- Use of wash primemsontainingpotassium hydroxyoctaoxodizincate dichromate @edtazinc
chromate octahydroxidé aerospace industry and its supply chains (New AfA)

- Use of primer productsther than wash or bonding primer®ntaining strontium chromate
and/or potassium hydroxyoctaoxodizincate dichromate in aerospace and defence industry and
its supply chainéReview Report)

- Use of primer products other than wash or bonding primesataining strontium chromate
and/or potassium hydroxyoctaoxodizincate dichromate and/@entazinc chromate
octahydroxidein aerospace and defence industry and its supply chains (New AfA)

Table9-1 provides an overview on AD@RIossiergor chromates in primer productssed in aerospace
and defence industry and its supply chains, together wjbplicants andhe total EEA tonnaggser
substance and use

Thisnew AfArefers tothe usedUse of primer productsether than wash or bonding primecentaining
strontium  chromate and/or pentazinc chromate octahydroxide and/or potassium
hydroxyoctaoxodizincate dichromabe aerospacend defencendustryand its supplyhaing.

This CSR follows largely the methodology and requirements as given under EU REACH. ADCR developed
similar CSRdor these uses for the situation in the European Economic Area (EEA) with the same
approach. Exposure data from the EEA were partly used in this report where suitable to support the
assessment foGreat Britain GB sites.
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Table9-1: Overview on ADCRRew Afas andeview reports on chromates in primer products

Use SubmissiolStrontium chromate (StC) Potassium hydroxyoctaoxodizincate|Pentazinc chromate octahydroxide
type dichromate (PHD) (PCO)

Formulation of primetARR

products Indestructible Paint Ltd CBI PPG Industries (UK) LtdCBI

PPG Industries (UK) Ltd

Use of wash primers ARR PPG Industries (UK) Ltd0.02tpa

New AfA Boeing Distribution (UK)0.02tpa Boeing Distribution (UK 2.:35tpa
Inc. Inc.
WescoAircraft EMEA Ltg Wesco Aircraft EMEA L

Use of bonding ARR

orimers Cytec Engineered Materials L|14.74tpa

in its legal capacity as Only
Representative of Cytec
Industries Inc

Wesco Aircraft EMEA Ltd

New ATA Boeing Distribution (UK) Inc. |14.74tpa

Henkel Ltd
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Use SubmissiolStrontium chromate (StC) Potassium hydroxyoctaoxodizincate|Pentazinc chromate octahydroxide
type dichromate (PHD) (PCO)

Use of primer ARR

Cytec Engineered Materials L51.22tpa |PPG Industries (UK) Ltd2.38tpa
in its legal capacity as Only
Representative of Cytec
Industries Inc

Wesco Aircraft EMEA Ltd
Indestructible Paint Ltd
PPG Industries (UK) Ltd

products other than
wash or bonding
primers

New AfA IAkzo Nobel Car Refinishes B.51.22tpa |Boeing Distribution (UK)2.38tpa Boeing Distribution (UK .01tpa
Mapaero SAS Inc. Inc.
Wesco Aircraft EMEA L{ Wesco Aircraft EMEA L

Boeing Distribution (UK) Inc.

Mankiewicz UK LLPiis legal
capacity as only representativ
for Finalin GmbH
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9.1.2 Introduction to the assessment

9.1.2.1 dassification of the substance

Strontium chromate §C Entry No. 29 and potassium hydroxyoctaoxodizincatichromate (PHD;
Entry No. 30) angbentazinc chromate octahydroxide (PCO; Entry No. 31) baea included into
Annex XIV of Regulation (EC) No 1907/20B868 REACHue to their intrinsic property to be
carcinogenicTable9-2 shows thatStCis classifiedas carcinogenic CétBwhile PHD and @0 areis
classified asarcinogenic CallA According to Article 62 (4)(d) of this Regulation, themical safety
report (CSRsupporting an Application for Authorisation (AfA) needs to cover only those risks arising
from the intrinsic properties specified in Annex XIV. Therefore, only the human health risks related to
the classification athe chromateascarcinogeni@re addressed in this CSRiis requires investigating

the potential exposure of workemss well as exposure humans via the environment.

Table9-2: Substance classification
Substance CAS No. |EC No. Annex| Intrinsic | Formula Mol. Cr(VI)
name XIV | properties weight | mol.
Entry | referred [g/mol] | weight
No. to in Art. fraction
57
Cr(VI) - - - CP* 52.00 1

Strontium 778906-2 |232-142-6 |29 Carc. 1B | CrQSr ? 203.61 |0.26
chromate StQ

Potassium 1110386-9|234-3298 |30 Carc. 18 |CrHKQZn |418.85 |0.25
hydroxyocta
oxodizincate
dichromate
(PHD)

Pentazinc 4966384-5 (2564180 |31 Carc. 18 | CrHOwZns |579.00 |0.090
chromate
octahydroxide
(PCO)

1 C&L inventory on ECKwebsite: https://echa.europa.eu/de/informatioron-chemicals/clinventory-databaset
[discli/details/53759 assessed in June 2023

2 Formula and molecular weight f@&tC https://www.chemicalbook.com/ChemicalProductProperty EN_CB1184992.htm
assessed idune 2023

3PHDand PCO ammembess2 ¥ (KS 3INBdzZL) ai AyO OKNRBYI (iS4 AyOfdzRAYy3I TAyO LRI

AY GKS [ 3] Ay@Sy i 2nds/eghd eurdpa.bu/d@iaformat® @i chémiads/cinventory-databasef
[discli/details/153421 assessed in June 2023

Non-confidential version CHEMICAL SAFETY REPORT


https://echa.europa.eu/de/information-on-chemicals/cl-inventory-database/-/discli/details/53759
https://echa.europa.eu/de/information-on-chemicals/cl-inventory-database/-/discli/details/53759
https://www.chemicalbook.com/ChemicalProductProperty_EN_CB1184992.htm
https://echa.europa.eu/de/information-on-chemicals/cl-inventory-database/-/discli/details/153421
https://echa.europa.eu/de/information-on-chemicals/cl-inventory-database/-/discli/details/153421

Copyright protected¢ Property of Members of ADCR Consortigido copying/use allowed

July 2024 Use of primer products other than wash or bonding primers  StG PCOPHD

Thecarcinogenicityf StCandPHD and PC@sdriven by the chrorateion (with Cr iroxidation status

+6 (or Cr(VI)), which isreleased when the substanssolubilise and dissociatéxposureto chromate

is expressed in units of Cr(VI) (converted by usimgratio of the molecular weighs of the Cr(VI) ion
and the overalsubstance}p Also, the exposureisk relationships proposed by the Committee for Risk
Assessment (RAC) express exposuranis ofCr(V1).

It has to be noted that some primer products may contaitditional chromateswhich can contribute

to Cr(VI) exposurelhismaybe either a combination of severpborly solble chromatescovered by

the ADCR consortiufhe.,a combination o5tGPHD/PCPor a combination of one of these chromates
with barium chromatg RAC Opinion for harmonised classification as carcinogenic, Cat. 1B, adopted in
June 2023. Barium chromates currently not listedn Annex XI\6f EU REACH

9.1.2.2 Grouping approach for Cr(VI) compounds

A grouping approach with all the three poorly soluble carcinogenic chromates covered by the ADCR
consortium, i.e. strontium chromate (StCEntry No. 29 potassium hydroxyoctaoxodizincate
dichromate (PHD; Entry No. 30) and pentazinc chromate octahydroxide (PCO; Entryislasad)in

the quantitative assessment presented in this CSR, because:

- All substances share this common toxic moiatiir¢mate, measured a€r(VI)), and are
therefore expected to exert effects in an additive manner,

- Atsomesitesseveralchromatesmay beused in paralle{e.g, because several chromates are
contained in one productpr sequentiallyby a worker per shife.g., because different
products containingliversechromates areapplied in sequenceleading to additive ¥posure
for workers and additive environmental emissions

- It is not possible to identify which chromate is present in the primed parts surface (e.g., for
machining, blastingor sanding activitiesyontributingto worker exposure or environmental
emissions.

As a consequence of this grouping approach, a larger database of worker exposure and environmental
emission data is considered for this use. Data from exposure to various primer products containing
StC, PHand PCQrre therefore included in the present assessment for activities which are performed
under the same conditions for bonding, washother types of primers. A correction factor taking into
account the market shares of the chromates and primer types is then applied (for more details, see
section9.1.2.6.2and Annex VII).

Note that although not everynew AfAReview ReportRR covers use of all three chromates
monitoring datafor StC, PHD arok PCO are included in the exposure and risk assesstue to the
reasons described abovd@he handling of theéndividual chromates is comparable and thus their
inclusion is assumed to have no relevant impacthe outcome of therisk assessment.

9.1.2.3 Exposurerisk relationships (ERRS) for carcinogenic effects used for the assessment

The hazard evaluatidiollowsrecommendations given BRAGECHA, 2015for assessing carcinogenic
risk, exposureisk relationships are used to calculate excess cancer risks.

4 Registry of CLH intention until outcome for barium chroméiitps://echa.europa.eu/de/reqistryof-clhrintentions-until-
outcome/-/dislist/details/0b0236e1848d1fatassessed i@ctober2023

SILYSYRYSyd 2F dGKS w!/ y20S 4! LILX AOL (A2 y-respahderelatitmsh2fdih &+ G A2y
OF NOAYy23SyAOAie 2F KSEF@FtSyld OKNRBYAdzYé (2 AyOfdzRS: GKS Ayl
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ECHA published obecember 4, 2013 the documenfpplication for Authorisation: Establishing a
reference dose response relationship for carcinogenicity of hexavalent chrén{lB8HA, 2013a

which states the opinion of RAC that hexavalent chromium is a -tleeshold carcinogen.
Consequentlydemonstrating adequate control is not possible and sbeioeconomic analysiSEA

route is applicableTheexposurerisk relationshipgublishedin this documenfrom ECHA20139 are

used to calculatexcess canceisks associated with the ugg of Cr(VI) covered by this application.
However, the resulting riskstimates likely overestimate the cancer risk. RAC states in its publication

of the ERR (ECHA, 2a03y a! a (GKS YSOKIyAadGAO -libe@iyREIEOS A a
acknowledged that the excess risks in the low exposure range might be an overestimate

The excess cancer risk characterisation for workers is solely based on inhalation exposure and the risk

for lung cancer, as no information on the fraction of inhalable, butrespirable particles is available,

which prevents a differentiated consideratiaf inhalation and oral exposure of workers. This is also

the standard procedure proposed by EQRB139, as ECHA states:.L Yy OF 48Sad8 ¢6KSNB (GKS |
provides data for the exposure to the inhalable particulate fraction, as a default, it will be assumed that

F£f LI NIGAOf Sa ¢ SNB .TherefdiekiSs adslnied Jhaall Griuéaring parti@es NI y 3 S ¢
are of respirable sizes, and thus no oral exposure r@itensidered for worker inhalation. This is a
conservative approactsince the potential lung cancer risk is at least an order of magnitude higher
compared to the potential cancer rigtr the digestive tract.

Thefollowing exposurerisk relationshipsire usedor estimating excess lung cancer risks for workers
(inhalation)

Table9-3: Exposurerisk relationships for inhalation exposure of workers used for
calculatingcancerrisks due to QivI) exposure (from ECHA, 2043

TWA Cr(Vlinhalation exposure concentration$g/m?* |Excess lung cancer risk in workers [x3]

25 100

12.5 50

10 40

5 20

2.5 10

1 4

0.5 2

0.25 1

0.1 0.4

https://echa.europa.eu/documents/10162/21961120/rac_ 35 09 1 c dnelicren.pdf/8964d39ed94e-4abc8c8e
4e2866041fcbassessed idune 2023

SECHA Website:

https://echa.europa.eu/documents/10162/13579/rac_carcinogenicity dose response_crvi_en.pdf/faeci#i40ac
8339c9d9c1832c32assessed idune 2023
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TWA Cr(Vlinhalation exposure concentration3$g/m?* |Excess lung cancer risk in workers [x3]

0.01 0.04

TWA: Timeweighted averageexpressed in micrograms of Cr(VI) per cubic meter of air
* Based on a 49ear working life (8h/day, 5 days/wegk

For the general population, oral (via drinking water &dd) and inhalation exposure is considered
following recommendations of RA@AC did not identify cancer risks after dermal exposure for
workers or the general populatignFor inhalation exposuré&RAC agaipresened an exposureisk
relationship for lung cancer, whereas for oral exposure the fe@son an increased risk for tumours
of the small intestindECHA, 2013aAsconsidered above fahe assessment of worker exposuieis
assumed that all particles are in the respirable size rdiegdnhalation exposure of the general
population

The following exposuresk relationships are used to characterise risks of the general population after
exposure (over 70 years) of humans via the environment.

Table9-4: Exposurerisk relationships for inhalation exposure of general population used for
calculatingcancerrisks due to QivI) exposure (from ECHA, 2043

Average Cr(VI) exposure concentration in Excess lung cancer risk in the general populat
ambient [>g/m?]* [x 10%]

10 290

5 145

2.5 72

1 29

0.5 14

0.25 7

0.1 2.9

0.01 0.29

0.001 0.029

0.0001 0.0029

* Based on an exposure for 70 years (24h/day, every. day)
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Table9-5: Exposurerisk relationships fororal exposure ofgeneral populationused for
calculatingcancerrisks due to QivIl) exposure ofhumans via environment (from
ECHA, 2018
Constant average oral daily dose of Cr(VI) |Excess small intestine cancer risk in the gener
w>3k 13 *06KRI &6 population [x 109
10 80
5 40
25 20
1 8
0.5 4
0.1 0.8

* Based on an exposure for 70 years (24h/day, every day)

9.1.2.4 Environment

Scope and type of assessment

The chromate in Table9-2 are not listed in Annex XIV for endpoints related to concerns for the
environment.Therefore, no environmental assessment has been perforideskever, the applicants

duly apply and communicate risk management measures derived by the registrants due to other
substance properties, which they communicated via the Safety Data Sheets (SDS).

9.1.2.5 Exposure of bmansvia the environment

9.1.2.5.1 Scope and type of assessment

Exposure of humanto Cr(Vl)via the environment (HVE) as a result of wastewater and air emissions
from the sites ofthe applicants andlownstream users covered by this CSR is considered in section
9.2.3.1 With regard to oral exposure of humans via the environment, it has to be acknowledged that
Cr(VI) is rapidly reduced to Cr(lll) in many environmental compartm@&@a@s, 2005 Therefore,
exposure to Cr(VI), estimatdzhsed ornthe release of Cr(VI) into environmental compartments may
significantly overestimate human exposure via the environment. Moreover, several of the parameters
necessary for environmental modelling (in particular the partition coefficients) are based trgtbie

the octanolwater partition coefficient Kow) of agiven substance. This parameter is of no relevance
for inorganic substances such as Cr(VI), and therefore the calculated partition coefficients are not
applicable.

Apart from that, there is onllimited data on the presence of Cr(VI) in foodniost casesonly total
chromium was measured. According to a few studies, Cr(VI) generally amounts to less than 10% of
total chromium (range 1.312.9%)EFSA, 20)4Furthermore, some studies even indicate that foods

of plant origin do not contain Cr(VI) at all and that the Cr(VI) levels measured are analyéitadts
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(EFSA, 2034The same may be the case with foods of animal origin. Based on these data, the EFSA
CONTAM Panebncluded4hat there is a lack of data on the presence of Cr(VI) in@aod‘decided

to consider all the reported analytical results in food as C#HFSA, 2034Furthermore, he CONTAM

Panel concluded that it can be assuntft all the chromium ingested via food is in the trivalent form
(i.e., Cr(ll))in contrast to drinking water where chromium may easily be present in the hexavalent
stateQ primarily due to the use of strong oxidizing agents in the treatment of drinking WRESA,
2014). These considerations of the CONTAM Panel support the earlier evaluation of the EU Risk
Assessment Report for chromateswhich the indirect oral exposure bfvEwas assessed only on the
basis of exposure via (drinking) water ahé consumption ofish (ECB, 2005The same approach is
therefore followed here.

This assessment focuses primarily on the carcinogenicity of Cr(VI) releasatidrohtomatesas the
most relevant endpoint and compares the exposure estimates with the expo@keaelationship
derived by the RA®Tr the general populatiomasshown below inTable9-6.

Table9-6: Type of risk characterisation required for humania the environment

Route of Endpoint Hazard conclusion

exposure and |considered and |pose( response relationship
type of effects |type of risk

characterisation
Inhalation: Carcinogenicity |RAC doseesponseelationshipbased on excess lung cancer
Systemic Long|Quantitative risk(ECHA, 2013a
Term For general population; based on 70 years of exposure;

24h/day:
Exposure to 1 pg/@Cr(VI) relates to an excess risk of 2.9%1

Oral: Systemic|Carcinogenicity |RAC doseesponse relationshipased on excess cancer risk 1
Long Term Quantitative tumours of the small intestinfECHA, 2013a

For general population; based on 70 years of exposure:

Exposure to 1 ug Cr(VI) /kg bw/day relates to an excess ris
8x10*

* Thecancerrisk characterisatioty inhalationfor humarsvia the environments solelyconsideringisk for lung cancer, as
no information on the fraction of inhalable, but neaspirable particles is available, which prevents a differentiated
consideration of inhalation and oral exposurehnimars via the environment.

9.1.2.5.2 Comments on assessment approach

In this sectionye describéhe approach to assess humexposure to Cr(VI) via the environment (HVE)
resulting from the industrial use dlfie chromatescovered in this CSR. Exposure via ambient air and

oral exposure (through drinking water intake and consumpiidriish) has been assessed at local
levels. No regional assessment has been carried out as it can be assumed that Cr(VI) from any source
will be reduced taCr(lll) in most environmental situations and therefore the effectCg¥VI) as such

are likely to be limited to the area around the source, as dbedrin theEU Risk Assessment Report

for chromates(ECB, 2005 The approach tonot perform a regional assessment for human Cr(VI)
exposure via the environment as part of AfAs for chromate uses was also suppoctedpited RAC

and SEACSocieeconomic Analysi€ommittee)opinions on existing authorisationsas described for
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example in theédpinion on an Application for Authorisation for the use of strontium chromate in primers
applied by aerospace and defence companies and their associated supplyatsessed oD0117

01’). Thisstates that egional exposure of the general populati@not considered relevant by RAC
due to the transformation of Cr(VI) to Cr(lll) that will occur rapidlyder most environmental
conditions

EUSES modelling of human exposure via the environment

The assessment of human Cr(VI) exposure vigtlv@onment is based on emissiameasurements in
air andwastewaterfrom representative sitediistribution and exposure modelliraye carried out with
the European Union System for the Evaluation of SubstafilldSES) softwate. 21.2).

Release days

For the considered exposure pathways agter, and fish, 365 release dagse always assumed. This
approach igonsideredustified, because

f The airconcentration(annual average locatt NS RAOGSR Sy gANR PRy Gl f O3
air (total)) and the concentration in fish (calculated from the bioconcentration factor in fish
and fromthe annual average local PEC in surface water (disso)vad) based on annual
averagePEC valuesn which the number of release days has no impact

f TKS / NbzxLO O2yOSYiUNIGA2Yy AY RNAY]AYZnndal § SNI A 2
average local PEC in surface water (dissofy@d)ich is independent of the number of release
days, as described abave | IgcRl PEGn pore water ofagricultural so#, where fewer
release days would lead to an intermittently higher PEC value. If the concentration in drinking
gl GSNJ A& 0 loéalSHEC i yoreiwtér ofdagricultural $a@ihd if this value is
temporarily increased due to intermittent release (of sewage sludge to agricultural soil with
temporarily higher Cr(VI) concentrations), the concentration in drinking water would be
temporarily higher than under the assumption of 3@&3ease days. This isvary unrealistic
scenariosincea sptial and temporal distance betweegwore water of agricultural soénd
drinking waterwould compensate for variations in Cr(VI) drinking water concentrations due
to intermittent release of Cr(VI) to wastewateffurthermore, the use ofraintermittently
elevated drinking wateconcentrationfor the calculation of a lifelong cancer risk via drinking
water consumption would be an overestimation of the realistic rigid therefore, by
considering 365 release daysstable concentration in drinking water idaaated

1 In this latter case, thélocal PEC in pore water of agricultural &wlsimply equated by EUSES
&2 T 06 NB lodliangentratiorSin gioundwatérs g KA OK Aa GF 1Sy la &
in drinking water (if the concentration is highttran the one derived from surface water; see
above). As noted in the EUSES background report, equating the soilateneconcentration
gAUK (KS 3INEP dzy R dd aiwbrbidage asguinftipn mehletting tyanstrmation
and dilution in deeper soil laye®3 his conservatism would increase the unrealistic nature of
intermittent release further and the use of an annual average exposure estimate is considered
more adequate in the present context.

7 RAC/SEAOpinion on an Application for Authorisation for the use of strontium chromate in primers applied by aerospace
and defence companies and their  associated supply  chaingonsolidated  version, 2018;
https://echa.europa.eu/documents/10162/d234819531-01bb-0ab804b9f7a53c44assessed in December 2022
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Swage treatment plant (STP)

For sites where wastewater $&ntto a biological sewage treatment plant (STW9,have adjustethe
default distribution of Cr(VI) in theewage treatmenplant (STPused in EUSES (99.9% in water and
0.1% in sludge) to 50% in water and 50% in slud@iges i9ased on the description giventime EU Risk
Assessment RepofECB, 2005hat during biological treatmenb0% of Cr(Vigre releasednto the
effluent and50%are absorbedo sewage sludgerhe application of sludge on agricultural scalté:
5000 kg/ha/year) and grasslandate: 1000 kg/halyear) was considered according to tREISES
standard settinginless there was information to the contrary

Oral uptake via drinking water and fish

The intake of pollutants via drinking water and fish, as modelled in EUSES, is unreasonably conservative
and therefore, specific reduction factors are applied for risk calculations in the environmental
contributing scenario (see sectidh2.3.). The arguments why the EUSES calculations are overly
conservative for these pathwayand derivation of reduction factors are described below:

9 Drinking water

o0 [ 201§ O2yOSYy iGN GA2Y Ay RNRAY{AYy3 &@nhudlSNI o &
average local PEC in surface water (dissofved)
o The approach chosen is likely goverestimate the actual indirect exposure as the
conversion of Cr (VI) to Cr (Ill) is expected to occur theleast majority of environmental

conditiong (ECB, 2005This reduction is natonsideredn the exposure values calculated
in EUSES.

o0 9'{9{ GeLAOIrtte ALISOATASAE | aLimthsFeafdmi A2y ¥
surface water in deriving the concentration in drinking water, ,ebg. evaporation or
adsorption to suspended solidslowever, the latter is estimated by log Kow and not by
specific distribution coefficient.his approach is not feasible for inorganic substances and
therefore the estimate does not account for adsorptiém suspended particles as a
removal process before and during drinking water purification. Although these effects are
difficult to quantify, the value of 50% (i.e. reductiby factor 2) for adsorption to sewage
sludge as applied in the EU REERB, 2005as described above) can serve as an indicator
of the degree of Cr(VI) adsorption to suspended solids in surface water.

0 The local PEC in surface water is calculated for the mixing zone, neglecting the fact that for
drinking water preparation additional water sources are added and dilution takes place.

b) Local concentration in drinking water based on ftecal PEC in pore water of agricultural
SoiE:

o The Cr(VI) concentration in groundwater is taken directly from the pore water
concentration in the soil, which in turn is modelled from the Cr(VI) concentration in the
soil. Cr(VI) reduction in soil is a wietlown process and the EU Risk Assessment Report
a0 G S ahromiém (W) isireduced to chromium (I1l) by organic matter and this process
occurs reasonably readily in séils | YR | écoddrdiavinSpiesent in soil following
application is in the form of chromium @I(ECB, 2005 This reduction is not considered
in EUSES modelling.
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o In addition, EUSES calculates the deposition (the main relevant pathway of groundwater
contamination) for a circle around the source with a radius of 100RH'M, 2004 so
that the resulting groundwater concentration only applies to the groundwater below this
area.

o0 EUSES modelling of the concentration in groundwater is based on a simple algorithm that
equates the concentration of aubstance in groundwater with its concentration in the
pore water of the soil(RIVM, 2004 ¢ KS &S | dzi KtRidNE a #diskaseS G K I
assumption, neglecting transformation and dilution in deepdrlayerg @

o Like for surface waterrgy additional dilution with other groundwater or surface water for
drinking waterpreparationis not considered.

Overall, the conservatism of EUSES with respect to exposure to drinking water is classified as
aworst caseé by the software developerfRIVM, 2004

Against the background of these substasspecific and modehherent considerations, the
estimate for local exposure via drinking water is regarded as unreasonable. The effects of all
these issues are not quantifiable, buganeral reduction of the local Cr(VI) concentration in
drinking water, calculated in EUSES, by a factor of 5 due to the above factors, seems to be
appropriate.Still, thisis considered to result in a conservative exposure estimate.

T Fish

1) In EUSES, a default consumption of 115 g fish per dagdswhich overestimates theealistic
human daily intake of fish on a loigrm basis According tadhe food consumption data for
humans in Europe, as accessible in BRIMog Pesticide Residue Intake Mdti@l.3.1) of the
European Food Safety Authority (EFSA), the maxiwiutine mean consumption of fish (and
fish- and marine/freshwater-products) is 29.§ per day. Thisamountis approximately 4old
lower (factor 3.9) than the defauttonsumption used iEUSESnost likely due to the fact that
it reflects a longerm estimate (i.e.most people do not eat fish every single day)

2) LG Ydzad 06S (p¢splé 8Rroiconste (100% of their food products from the
immediate vicinity of a point source. Therefore, the local assessment represents a situation
which does not exist in realdyECHA, 2016a

From argument 1jalmos) areductionfactor of 4 can be assumeand although argument 2js

not scientifically verifiablgt certainly makes up morénana factor of1.25 Thus, combining these
two arguments, dotal reduction factor of 5can be derived, which is assumedhtte sufficiently
conservativeto also cover, for example, that some countriggve notindicated longterm
consumption quantitieso EFSA (and are thus not represented in the PRIMo Model). Adding

81n the PRIMcg Pesticide Residue Intake Mo@el3.1) of the European Food Safety Authority (EFSA) food consumption data
for individuals of different age groups in numerous European countries are listed. The model can be accessed via
https://www.efsa.europa.eu/en/applications/pesticides/too{accessed ibecember 2022

More detailed information on the model is under the following links:
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2018.514Ad
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/sp.efsa.2019 AB05

9 The value was provided for Germafgeneral population) based on the daily intake (reported in the PRIMo model in g/kg
bw and day), multiplied by the body weight (reported in kg). The value represents the maximum of the mean values reported
for different countries and population groups ¢e. children, adults, general population).
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further to the conservatism, it must be noted that the value derived from the data in the PRIMo
Y2RSt NBflGS G2 fishkiSh ploduegtsiatmydiiérinanfe ahd fresHwater food
produdi &nd therefore include food items that are unlikely to be sourced from the immediate
vicinity of the site assessed.

Inhalation exposure

The following must be considered for local inhalation risks: The concentration in air and deposition are
estimated in EUSES with the Operational Priority Substances (OPS) model that is embedded in EUSES
(de Bruin et al., 2010Toet and de Leeuw, 1992Vhen EUSES was developed, conservative input
values were chosen (e,gtack height of 10 m, no excess heat of the plume emitted compared to
environmental temperature and an ideal point source). For a stack height of 10 m, the maximum
concentration is modelled at a distance of 100 m from the source and this distance was thet

default distance for the local PECair in EUSES. The developers of the OPS model at the Dutch RIVM
analysed the impact of these conservative default settings on the estimated concentration in air and

on the total deposition. For example, they notddK Ii]iicre&8ing the stack height from 10 to 50 m

lowers the maximum concentration by a factor40 I¢ goRsidering all factorg 02 y Of dzR& R G K I
concentration and total deposition used for risk assessment purposes are likely to be overestimated
due to overconservative default settings used in the standard scenario in E&SBRiin et al., 2010

In the light of these findingsthe inhalation risk estimates presented in this report are highly
conservative

Site-specificrelease fractiors

Datafor monitoring of Cr(VI) releases to water and air are available from severaRstiesise fraction
for Cr(VI) emissions to water, air and soil were derived from thesgigeific emission data and
tonnages of used chromateghese releases are generally governed by, and complyladidl worker
and environmental regulatory requirements.

For some sites, the calculated release fractions may be overestimated (e.g., because the site has
emissions from spraying arfitbm sandingof surfacesut doesnot itself spray thepartsto be sanded

(e.g, during aircraftrepainting, sothe site caronlyreport tonnages foits sprayingactivities that are

used to calculate release fractions). In addition, for sites that only reported emission data but no
tonnage (e.g.sites with emissions from removal or machining of surfaces) we used a placeholder
tonnage to calculate the release fractions. For these sites it is indicated in the table in Annex Il that
the release fraction does not correspond to the actual tonnagel uehe site and shall therefore be
disregarded. It should be noted that the release fractiomiEUSES8nly used as a basis for entering

the emission values and has no effect on the calculated exposure value (the emissions are the relevant
parameters).

For some sites with Cr(VI) emissions from several chromates, we could allocate the measured
emissions to the chromates used via the gsantities of the different products at the sites. However,

for most sites this was not possible (elgecause a breakdown of the use quantities per product could

not be provided). For such sites, we used generic factors according to which we distributed the
emission to the three chromates. The factors are based on the market shares of each chamchate
(primer-type specific) usen EEA. We also applied these factors for sites whaneling machiningor
blastingof surfaces contributes to emissions becaw it is usually unknown to the site which precise
chromates are present in the surface and b) the company measuring emissions from such sources
cannot provide information on the amount of chromates us&te exact factors used f&tC, PCO,

and for PHD are reported #innex VIl of this CSR.
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Wastewater

Wastewater containing Cr(VI) may octar examplefrom cleaning activitie§.e., rinsing water, water
from gun cleaning stationn case of watebased primer productsvater from spray hangareaning
and e.g.from extraction system with water curtain asspray booth At all sites wastewater is collected
and theneither

I sentto an external waste management compa(licensed contractorwhere it is treated as
hazardous wastéhis is the way it is done by masites) or

9 discharge into a special treatment facility

The speciatreatment facility can belocated onsite or external where the water is transferred via
underground pipes. In #hspecialtreatment facility, the Cr(VI) in wastewater is reduced to Cr(lll) by
addition of a reducing ageng (g.,sodium metabisulphite, ferrousulphate or ferric chloride solutions)

in excess of stoichiometry. Usualigduction efficiencys measured by a redox probe. Following the
reduction step, the wastewategpH is neutralized,and Cr(lll) is precipitated. After monitoring of the
Cr(VI) concentration in the reduced wastewatde wastewater is usually mixed with other n@r(VI)
containing waste solutions. The wastewater is then discharged to an externalicipaln
wastewater/sewage treatment plant for further treatment prior to discharge to receiving waters (river,
canal or sea).

Air

Air fromworking areas wheraerosolgdustscontainingCr(Vlarise(e.g.,sprayrooms/ booths/hangars
or extracton rooms/booths/cabinsbenches for certain machining activities)exhausted and treated
in filters or wet scrubbersrior to external release

Sail

There is no direct release to soil, based on equipment and procedures in place

Waste

Solid waste containing Cr(Whpy aris€for examplein the form of empty chemical containerdeaning
materials(e.g, rags, wipes), contaminated equipment (e fijters or paint brushe¥ disposable PRPE
paper/foil wall covers in spraying areas masking tape Waste materials containing Cr(VI) are
classified and treated as hazardous wastes accordirgkticegulations Any solid or liquid waste is
collectedby an external waste management company (lisexh contractor) for disposal as hazardous
waste

Substancespecific input values

We usethe substancespecific physicehemical propertie®f StCas an inputo model the behaviour
of Cr(VI) with EUSEScomparative EUSES assessmehere an identical examplexposurescenario
was calculated with the differersubstancespecific physice@hemical properties dbtC PHDandPCO
showed that the results weradentical Accordingly, EUSES modilg based on environmental
emission measurements, where chromates other th&tC contribute to the measured Cr(VI)
concentration, allows a risk assessmémbe performedwith the physicechemical parameters &tG
without underestimating the predicted environmental concentration§he physicehemical
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propertiesof PCCand PHD which were used for modelling, and the results of the comparative EUSES
assessment, are provided in Annex | of the CSR.

The physicechemical propertieof StCare usedin this assessmento model the environmental
release.For environmental fatenodelling data available for Cr(Vdye used, as the chromate ion is
the moiety relevant for distribution via water and sdihble9-7 shows thephysicachemical properties

of StCand theenvironmental fate properties of Cr(MBquired for EUSES modelljag given in th&U

Risk Assessment Rep¢BCB, 2005

Table9-7: Physicochemical propertiesof StCand environmental fate properties of Cr(VI)
required for EUSES modelling
Property Description of key | Value selected forr Comment
information EUSES modelling
Molecular weigh| 203.61g/mol 100 g/mol Refers toStC value used ilAnnex XV
dossier forStC(ECHA, 2013b
Melting /freezing| n/a, decomposes af 500°C Refers toStC value used ilAnnex XV
point ca. 500 °C into dossier forStC(ECHA, 2013b
chromium (111) oixle
Boiling point n/a, decomposes al 500°C Refers toStC value used ilAnnex XV
ca. 500 °C into dossier forStC(ECHA, 2013b
chromium (1) oide
Vapour pressure p/a; inorganic ionic | 0-00001 Pa n/a; dummy value entered
compound
Log Kow n/a: inorganic ionic | 0 n/a; dummy value entered

compound

Water solubility | ca. 1.2 gLat 20 °C

1.2g/Lat 20°C

Refers taStCG value used il\nnex XV
dossier forStC(ECHA, 2013b

Kpsuspended
matter

1100 L/kg

Refers to Cr(VI); value for acidic and
alkaline conditions given in ECB
(2005, mean value is used; see text
below for details

Kpsediment

550 L/kg

Refers to Cr(VI); value for acidic and
alkaline conditions given in ECB
(2005, mean value is used; see text
below for details

Kpsoll

26 L/kg

Refers to Cr(VI); value for acidic and
alkaline conditions given in ECB
(2009, mean value is used; see text
below for details
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Property Description of key | Value selected forf Comment
information EUSES modelling
Bioconcentratior| 1 L/kg 1 L/kg Refers to Cr(VI); value used in ECB
factor fish (2005

We derived te solidswater partition coefficientsin suspended matterKp suspended mattgr in
sediment Kpsedimen} and in soili{psoil) for Cr(VI¥rom Table9-7 as follows (sedable9-8). Inthe

EU Risk Assessment Repiont chromates(ECB, 2005the Cr(VI) partition coefficients are givéor
suspended matter, sediment and soil under acidic and alkaline condifidresmean value of the
partition coefficients under acidic and alkaline conditions wafculatedfor each compartment
because (a) it reflects the range of values and (b) the underlyingcdespecially for Kguspended
matter and Kpsedimentg are not very well founded, which hinders a more reliable prediction of these
parameters.

Table9-8: Partition coefficients for Cr(VIfor suspended matter, sediment and soil under
acid and alkaline conditions, as given in E@B05
Partition coefficient* l OAR O2yRAG! 1l fAYS O2y|Mean
Kpsuspended matter 2000 L/kg 200 L/kg 1100 L/kg
Kpsediment 1000 L/kg 100 L/kg 550 L/kg
Kpsoil 50 L/kg 2 L/kg 26 L/kg

* All Kp values refer to partitioning between water and the solid phase indicated.

In the absence of amgpecificdata forStGC PCGandPHD we use thesemeanpartition coefficientsor
EUSES modellinglowever,we consider this to be a conservative approach due to ltdve water
solubility of thethree chromates (between 1.5 and ®Qy/L), which would be expected tde
associated with highgpartition coefficientgthe higher thesolidswater partition coefficient theless
substance enters the water phase). The studies described irEtheRisk Assessment Repfot
chromates(ECB, 2005are mostly related to total chromium and Cr(VI) in the environmbut
conclusions on theourcechromate are usually not possible. Assumihgt the data available in the
EU Risk Assessment Repadludealsothe poorly watersoluble chromates, it can bexpectedthat
their partition coefficientsare ratherat the upper end of the range described in 88 Risk Assessment
Report i.e, more in the range of theartition coefficientsdescribed formacidicconditions.

To assess the impact of the selected partition coefficients, we condwcsshsitivity analysisvith
EUSESvhere an exemplary exposure scenario (with use of biological STP) was carried out using (a)
the coefficients for alkaline conditions, (b) the calculated mean values or (c) the coefficients for acidic
conditions. Using the mean partition coefficientsptal risk (sim ofdose fromdrinking fish, and ai

of 2.59E05 was calculated, compared to a risk of 148Eusing the highest partition coefficits

(under acidic conditions). The detailed results are given in Annex Il of this report.
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9.1.2.6 Workers

9.1.2.6.1 Scope and type of assessment

No professional or consumer uses are applied for in this applicatioautiiorisation and such uses
are therefore not part of this chemical safety rep@SR)

Thethree chromates havéeen included in Annex XIV of the REACH Regulatidheiorcarcinogenic

properties. As regards this toxicological effect, the assessment is limited to the inhaaposure

pathway: indeed, according tow ! /theré& are no data to indicate that dermal exposure to Cr(VI)
compounds presents a cancer risktohundans6 9/ | | = HAMo U0 @ ¢ KdsdiafoRaNB =~ (i K ¢
exposure estimatiomndrisk characterisatiofior carcinogenic effectiocuseson inhalation exposure

of workers.

Table9-9: Type of risk characterisation required for workers

Route of exposure and typ|Endpoint considered and |Hazard conclusion

of effects type of risk characterisation| pNEL dosec response relationship
Inhalation: Systemic Long |Carcinogenicity RAC doseesponse relationshipased
Term Quantitative on excess lifetime lung cancer risk

(ECHA, 2013a

For workers; based on 40 years of
exposure; 8h/day; 5 days/week

Exposure to 1 pg/@Cr(VI) relates to
an excess risk of 4x%0

* Thecancerrisk characterisation for workeisy inhalationis solely based on inhalati@xposure and the risk for lung cancer,
as no information on the fraction of inhalable, but nogspirable particles is available, which prevents a differentiated
consideration of inhalation and oral exposure of workers

A qualitative risk characterisation with respect to the skin sensitising properti&sGg€lassified as

Skin Sens. lased on respective joint entries of registrarasid the two zinc chromates PCO and PHD
(harmonised classificatioas classified as Skin Senpgisbutside the scop®f this CSR, akey have

been included in Annex XIV to Regulation (EC) No 1907/2006 (RéA€due totheir carcinogenic
properties(see sectior®.1.2.]). According to REACH, Article 62(4)(d), the CSR supporting an AfA needs
to cover only those potential risks arising from the intrinsic properties specified in Annex XIV. The
applicans duly applyand communicatgisk management measures derived by the registsarfitthe
chromates due to other substance properties related to human health concemubich threy
communicatedvia theSafety Data SheetSD$

9.1.2.6.2 Comments on assessment approach

General approach

Thepotential for exposurelepends orthe specific tasks identifiedr each use, as described below in
the respective sectionsBased on the process characteristics and propertieshadmatesas non
volatile substancg all potential inhalation exposure will laie toaeroso¥/dusts containing Cr(VI)

Non-confidential version CHEMICAL SAFETY REPORT



Copyright protected¢ Property of Members of ADCR Consortigido copying/use allowed

July 2024 Use of primer products other than wash or bonding primers  StG PCOPHD

Machiningon Cr(VI) treatedsurfaces (e.gsanding, grinding) or par{®.g., drillingmilling) maylead
to Cr(VI) exposure via inhalation of fine dust partitlest are generatedTherefore, these tasks are
included in the assessment.

Inhalation exposure of workers is assessed viaeliable and representative workplace air
measurementsWe have assigneéE LI2 8 SR 62 NJ] SNBR (2 a{AYAfIl N 9ELR:
comprise groups of workers performing similar tasks and, hence, are assumed to experience similar
exposures Measured datacovering main tasks & certain SE@re pooled €.g., monitoring values

covering the task "Primer application by manual spraying in spray room" are considered for the SEG
"Spray operators for manual spraying in spray room/boptenerally worker monitoring dataare

assigned to all uses for which tasks wpegformed duringmeasuremens.

Note that ®me primer products contaibarium chromatdn addition to the chromates covered under
the present use whichthen contributesto Cr(VI) exposuref workers Also, a worker might during a
workplace air measuremerstequentially apply primer products covered undee present used.g,
worker sprays firstprotective primers) and afterwards applies a product containing a different
chromate (e.g. chromium trioxide during slurry coating)t is not possible to quantify and
proportionally allocate part of the measurement according to each chromate usecbrdingly,
measurement values with ontributions of exposure from such chromates canlead to an
overestimation of exposurfrom the present use

Further, monitoring data considered for the present wdsoinclude measurements (at least partly)
related to use of bondingor washprimers containingStC, PHD and/or PCO coverdéy separate
applications (either newAfAsor Review Reportspifferentiation of the measurement data according

to uses is not possible. However, since the maximum Cr(VI) concentration in primer types of the
present use are higher than the maximum concentrations in these other two uses and as the conditions
of use between the different primer types are comparable, we consider these datambave a
discernible impact on the calculated exposure value§ (8rcentiles) for workers.

Still, for the exposure assessment we consider that workers spend only part of their time on the
present use (across all sites). After calculating the @€rcentile based on exposure data for all three
uses, we account for this by multiplying the exposure value by a feaesed ormarket shars of the
chromates andprimer types covered under the present use (similar to the approach described in
section9.1.2.5.2. The exact factors used for StC, PCO, and for PHD are reported in Annex VII of this
CSRFor some WC$or which wehave specific information that only certain primer types are used,

we further adjust this factor by giving more weight to the use of individual primer tfpegsxample,

in the WCS for sprayers indedicatedspray hangar (sectiofl.2.3.3, protective primers (covered

under the present useand wash primers (covered undseparate applicationsare used, while
bonding primers (covered undeeparate applicationsare not used.

Measurement nethods with varying sensitivity are applidebr valuedelow the limit of quantification

(LOQ, EN689:2018 YWorkplace exposure Measurement of exposure by inhalation to chemical
agents ¢ Strategy for testing compliance with occupational exposure limit valvesommends
statistical approaches to estimatbe arithmetic or geometric mean in case of values beld®Q
However, due to the heterogeneity of our datasets (which come from different sitéth
measurementperformed by different service providerdjese approaches are not feasiblevdother
methods fortreating suchvalues, the use diOG K H LOB2\Are discussed in literaturdhe use of
LOQ2 is preferred for data sets with a geometric standard deviation >3 and the uk®©@ KH A a
preferred for data sets with a geometric standard deviati@{Morton and Lion, 201,65uccop et al.,
2004). The resulting values of both methodtlkely overestimate mean values barte expected to have
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no influence on the 90 percentile of worker measurements considered this CSRor exposure
estimation. Since the use €O@2 is a frequently used practical approaabcepted by ECHA for the
environmental partwe have used OQ2 for values £OQn the present exposure assessme(ECHA,
20163 U.S. EPA, 2019

For the assessmenbf inhalation exposurgewe included individual exposure values provided by
numerous siteseither via Article 127Hnotification monitoring template (elaborated by previous
consortia of initial AfAs undeEUREACH)r the original monitoring reports. These exposure values
are accompanied byarying degrees of contextual informatide.g. primer products namesasks
carried outduring measuremenOC/RMMSmethod of samplingetc.). Wheresites could not provide
the individual data but only statistical determinta (e.g., geometric mean, MIN, MAX), we did not
consider them in the assessment.

Personal monitoringdata, with sampling heads &t KS ¢ 2 NdtHinhEbae and with sampling
durations which allow tacquire sufficient analytical mass aimderpret measured values as shift
average values are preferrefr inhalation exposure assessmer@ationary (also calledstatic)
measurementsare included in thedescriptions of worker exposure but aoaly used asupporting
information.

As the focus of the exposure assessment is on carcinogenic risks over a work life,tieertoagerage
(chronic) exposure would be the mosappropriate measure. ECHA Guidance on Information
Requirements and Chemical Safety Assessmeni4:ROccupational exposure assessment
recommends use of the 0percentile, without differentiating between health endpoin(ECHA,
20160H. We have followed e recommendation in the ECHA guidance to use thé @&rcentile,
although this is considered very conservative (as the data reflect measurement uncertainty as well as
day-to-day (intraindividual) and inteiindividual variation of exposure).

Biological monitoringdataare a requirement of th® dzNR2 LIS | y / Enplefmkeriting Xetigidds:
on the initial authorisations forworkers performing surface treatment by spraying (large parts) in
purposedesigned room, surface treatment by spraying in spray cabin/spray bsotface treatment

by spraying outside of pai#iooth, and machiningor sanding operationg~orthis reason, we report
biomonitoring data available for thestasks but do not use them for quantitative exposure
assessment because as biological indicators they have some limitations

- The measure of chromium in erythrocytes is the only one which is specifiqVl). Howevethe
availableliterature data on thegeneral population andn workersare insufficient to determine
reference values and limit values for this indicafdNSES, 20).7The German method provides a
correlation between biomonitoring in erythrocytes ariichalation exposuredut only for Cr@
concentrations above 30 pgfinwhich is above what is expected in these expos(Besim, 2000
Additionally, fewsitesapply biomonitoring in erythrocytes, as it is an invasive method using blood
samplingand is thus difficult taiseconsistently as a method of estimating exposure

- Urinary biomonitoring does not allow a differentiation between Cr(lll) and Cr®tgxler and
Hartwig, 2009. A biological monitoring guidance valueMB&V)of 10umol C¥mol creatinine was
established in the Ut assess total chromium in urif8EA, 2018

- Finally chromium levels in biomonitoring studies are influenced by faadtiner than occupational
exposure €.g.,geographical region, smoking status, intake from food and drinking water, etc.)
makingthe interpretation of the measurements as regards their relation¢oupational exposures
difficult.
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Therefore we considembiological monitoring an additiaal exposure control tool allowing assesnt
of higher exposures via various pathwdyg do not use thenfor the quantitativeexposureand risk
assessment

Comments on assessment approach related to toxicological hazard:

Doseresponse relationships for carcinogenic effects as proposed by RAC are used for risk
characterisation.

Comments on assessment approach related to physitemical hazard:

Physicechemical hazards are not in the scope of this document.

General information on risk management related to toxicological hazard:

Information on risk management measures implemented and a comparison with obligations from
previous applicatiosfor authorisation are provided iohapter 9.2.1.

General information on risk management related to physicbemical hazard:

Physicechemical hazards are not in the scope of this document.

9.1.2.7 Consumers

Gonsumer usesare not subject of thimew AfA
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9.2 Use 1l: dUse of primer products other than wash or bonding
primers containing strontium chromateand/or pentazinc
chromate octahydroxide and/or potassium

hydroxyoctaoxodizincate dichromate in aerospace and
defence industry and its supply chaigs

9.2.1 Overviewof use and exposure scenarios

9.2.1.1 Introduction

Thisnew AfAcovers thedUse of primer product®ther than wash or bonding primersontaining

strontium chromate and/or pentazinc chromate octahydroxide and/or potassium
hydroxyoctaoxodizincate dichromabe aerospace and defendedustryand its supply chaigs® L G & &
prepared on behalf of thapplicants byhe Aerospace and Defence Chromates Reauthorisation (ADCR)
consortium to cover uses @hromium (V) compounds in their supply chaiimsGB TheCSRs based

on sectorspecific knowledge provided by companiggerating within the aerospace and defence

industry and its supply chains

ThisCSRovers the use of thawo poorly soluble Cr(VI) compoun&C PCQand PHDIn a grouping

approach (see sectidh1.2.2for the justification).

The exposure scenarios (ES) and contributing scenafidbis new AfA were elaboratedn the
followingways

1) Thisnew AfAfollows asubstancegrouping approach (see section 9.1.2.2)sAveral sites, more
than one chromate is used in parall@l in subsequent stepduring the application of primer
products. Exposure of workers and of humans via the environment may come from different
substances and therefore, an assessment considering all of them is appropriate.

2) In thisnew AfAwe have identifiedimilar exposure groups (SEGs) of workers for the use considered
here, and the SEGs are described in sepavateker contributingscenarios

3) Eachcontributing scenario covers the relevant processes and individual tasks performed by the
respective group of workers in relation to the use and describes the operating conditions (OCs) and
risk management measures (RMMs) for the individual tasks involving Cr(VBuexp®he Cr(VI)
exposure from these activities tpuantified by personal air measurements this way, Cr(VI)
inhalationexposuresfrom all relevant tasks performed by a SEG during its daily aredonsidered
and combined for risk assessment.

4) In the environmental contributing scenario of this new AfA the assessment of humans via the
environment is considered via the inhalation route and the oral route. Emission data for releases
to air and wastewater serve as a basis for EUSES modelling oinhexpasure via several
environmental media (ambient air, drinking water, jish

The exposure scenarios and contributing scenarios ofiig AfAare shown below ifable9-10.
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9.2.1.1.1 Scope of use supply chain considerations

This CSR covditse Use of primer products other than wash or bonding primers containing strontium
chromate and/or pentazinc chromate octahydroxide and/or potassium hydroxyoctaoxodizincate
dichromate in aerospace and defence industry and its supply chaéiis use is performeitt GBin
exclusively industrial settings in the following levels of the supply chain:

1 Original Equipment Manufacture©OgEM)

1 Downstream useg Buildto-print fabricator

1 Downstream useg Designto-build manufacturer, and
1 Maintenance, Repaiand OverhaulNIRO companies

Thepresentusetypically involves one environmental contributing scendaothe use ofStCand/or
PCO ankr PHDat anindustrial site.

Table9-10lists all the exposure scenarios (ES) and contributing scenarios assessedhafites

Table9-10: Overview of exposure scenarios and theiontributing scenarios

ES number| ES Title Environmental release category
(ERC)Process category (PROC)

ESHW1 Use of primer products other than wash or
bonding primers containing strontium
chromate and/or pentazinc chromate
octahydroxide and/opotassium
hydroxyoctaoxodizincate dichromate in
aerospace and defence industry and its
supply chaing use at industrial site

Environmental contributing scenario(s)

ECS 1 Use ofprimer productsother than wash or | ERG
bonding primerscontaining strontium
chromateand/or pentazinc chromate
octahydroxideand/or potassium
hydroxyoctaoxodizincate dichromatguse
at industrial site leading to inclusion (of
Cr(VI) or the reaction products) into/onto
article

Worker contributing scenario(s)

WCS 1 Spray operators for manual spraying in spf PROC 5, PROC 7, PRBDCPROC9,

room/booth PROC 28

WC Spray operators fomanual spraying ia PROG, PROGC, PROG@b
dedicatedspray hangar

WCS3 Operators performindprushing/rolling PROQO

WCH Machinists PROQ@1, PROC 24
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ES number| ES Title Environmental release category
(ERC)Process category (PROC)
WCS Sanders in dedicatedhangar PROC 21, PROC 24
WCS Workers performing media blasting in clos{ PROC 21, PROC 24
system
WCS Workers performing media blasting & PROC 21, PROC 24
room/hall
WCS3 Maintenance and/or cleaning workers for | PRO@b, PRORS8
spray area(s)
WC® Maintenance and/or cleaningiorkers PRO@S
(excluding spray areas)
WCSL0 Incidentally exposediorkers PRO®

Exposure scenario fondustrial end use at sit&-IW1

9.2.1.1.2 Relationship between uses

Primer products are applied to metallic surfaces tma&y have been previously galvanically
chemicallftreated using chromates (e,dpy anodising or chemical conversion coating, using chromium
trioxide or dichromium trigchromate). Suchsurfacetreatments have been subject of applications
submitted previoushby the ADCR Consortium for the use of wadeluble chromates and are not
addressed inthis application. The galvanior chemicaltreatments are typically performed on
individual components of aircraft Y Rk 2 NJo 3 NB®RY RS T Sy GtSsitesolj siteh dr@¥sS y
different from thoseapplying primer productsOnly the application fochemical conversion coating
using touchup pensmay also be performed by the workers covered by the preseset for example
duringMRO work. Where nassary, this isypicallycarried out prior to the application of the primer
layer(s).

Primer products are applied either as one layer (usually on new airtxafedso possible for MRr
as two layersquringMRO worl. The primer products applied may contain either StC,,BCRHD (in
somecases also a combination thereof may be possibigicallywhen two layers of primer products
are applied, the first layer is a wash prinfaot containing StGyash primeraot being subject to the
presentapplicatior), and the second layer is @rotective primer. On top of Cr(VI) primer products
Cr(VBfree coatings are applied (e,tppcoat). The sequence of treatment steps is showirigure9-1.

Use of primer Optional: Use of
products primer products

containing StC, containing StC,
and/or PHD PCO or PHD

Figure9-1: Sequenceof treatment steps
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9.2.2 Detailed information onuse

9.2.2.1 Procesglescription

Adetailed descriptiorof processesindrequired functionalities is part of the report dhe Analysis of
Alternatives.

Substrate(s)

Thesubstratesto which this use appliegretypicallymetallic surfaces

Differences between chromates

EitherStC, PC@nd/or PHDcan beusedin primer products other than wash or bonding primef$he
three chromatesprovidethe same mairfiunctionalities(see AoA report)The reason either one or the
other chromate is usedor a primer products, in most casesthat use of aparticularchromateor
product isdefined in thecustomerspecifications for a particular component and/or application; such
acustomerspecification often has a historical or empirical backgroldepending on the composition

of the product it may be possible that a certain chromate can perform better than others in the product
due to its physicochemical properties.

When no specification is given layclient, the choice of the chromate is often based on practical
reasons, e. gbecause aite usesthe specific product(sdlsofor otherapplicationsand/or the handling
of the product is preferred.

9.2.2.2 Teams and employees involved

For the present assessmemie have identifiedhe following similar exposurgroups(SEGsdjpr tasks
with potential Cr(VI)exposure related tdhe useof primer products other than wash or bonding
primers containingstCand/or PCQand/or PHD

Spray operators for manual spraying in spray room/booth
Spray operators for manual sprayingaidedicatedspray hangar
Operators performindprushing/rolling

Machinists

Sanders in dedicatedhangar

Workers performing media blasting in closed system
Workers performing media blasting &aroom/hall

Maintenance and/or cleaning workers for spray area(s)
Maintenanceand/or cleaningvorkers(excluding spray areas)
Incidentally exposed workers

=4 =4 -4 4 _a_a_4a_-4a_4a_-2

9.2.2.3 Technical and organisational risk management measures

All sitesusingprimer products other than wash or bonding primers contair8tg, PCO or PHiithin

the ADCR supply chains are specialised industted They have rigorous internal safehealth, and
environment (SHE) organisational plafi$e sites adhere to best practices to reduce workplace
exposure and environmental emissions to as low as technically and practically feasible and use
automated processes to the extent possitMéorkplaces are assessed regularly regarding the handling
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of hazardous substances according to the respective national schemes, i.e., accordin@ totiod
Of Substances Hazardous to Health (COSHH) Assessment rules in the UK.

The potential for (and the degregossible)automationduring sprayingn a spray room omachining
taskscan vary betweenlifferent sitesand depend, among other factors, on tgeometricalstructure
of the part thevariability of the parts to be treatedhe mechanical complexity of the machinitask
the size of thesite and the frequency with which thaskis required

It can be stated that companies are following the hierarchy of control principles:

- S:foradescription of efforts to substitute primer products containing Cr(VI) seéothesport

- T: various technical measures are in place; most importantly, LEV is implemented wherever
technically feasible (see more detailed description below)

- O: organisational measure comprise restricted access to areas with Cr(VI) exposure and control
of effectiveness of technical measures (see more detailed description below)

- P: for some workplaces technical and organisation measures alone aselffiotent to lower
exposures to acceptable levels (e.during spraying or sanding); thereforeespiratory
protection and other PPE are mandatory to be used at such workplaces.

The exposure scenarios developed take these conditions into account. The measurement data used
for quantifying exposure and risks are discussed in detail (see seBtiAs2to 9.2.3.1) with regard

to covering the various tasks performed by the SEGs as well as the conditions of uder@ign and
frequency, RMMSs) relevant for the exposure scenarios (as laid down i@dhditions of UseQoU

tables, see sectior.2.3.2t0 9.2.3.1).

9.2.2.3.1 Sprayfacilities

The sites coverednder the present us@erforming spraying task®ay have only one type of spray

facility (e.g, spray rooms) or several (e.gledicatedspray hangaropen spray boothspray roon.

Some siteslsohave different facility types and several units of each type (segeraldedicatedspray

hangars and spray roomfor instance at OENISSites performing sanding of large surfaces containing

Cr(VI) in a hangar algerformthistaskin& I Y31 NJ ¢ A G K | & S {i dzkpray Bange3pd O NR 0 !
lllustrativephotos of various spray facilities are showrAimex VIII.

Open spray booth

Siteswith open spray boothsypically have a spray areaquipped with mechanical ventilatioto

which one or more open spray booth(s) are connect®a.open spray boothasthree closedsides.

The fourth side is open, with no physical separation or air barrier. Spray boothsukaadly a
moderate size of a few cubic meters, so the open side is only as large as necessary to allow components
to be maneuvered into the booth while providing adequate spray distance between the component
and the worker.

The sprayer standing at the open side of the bogpinays in the direction of the opposite wall, which

is equipped with an exhaust air extraction system (typically wall extraction with horizontal laminar
flow), so that the spray mist is extracted away from the workdters in the back wall of the bootbr

wet scrubbers are installefbr air abatement The filters have a large surface area to trap airborne
particles as the exhaust air is drawn through the filter.

During the spraying process, only the worker spraying is allowed in the area at the open side of the
booth. This area is defined by coloured markings on the floor or by other signage.
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Spray room

Sites with spray rooms usually have a spray area with one or more spray rooms adjacent to it. A spray
room is a separate room with four physical walls or with three physical walls plus an air barrier. A clear
boundary exists between thgpray room and adjacent air bodidspicallyspray rooms have negative
pressure so that exposure to the external working environment is minimideel size of spray rooms

can be highly variable, ranging from a few cubic meters to several hundred cubic meters (very large
spray rooms can also be the size afeglicatedspray hangar; see below).

The spray room has an exhaust system where the airflow is usually directed from the ceiling to the
floor and/or to the side walls (laminar down flow or cross floW)e floor and/or the side walls of the
spray room are equipped with filterariet scrubberor in rare cases water curtaiffier air abatement

The water curtain separates the particulates from the exhaust air by letting the airflow pass through a
water pool.

Dedicated gray hangar

A dedicatedspray hangais a working hallwith four physical wallshat can fit entire aircraftsThe
setup of adedicatedspray hangar is comparable to that of a spray roonftais an exhaust system
where the airflow is usually directed from the ceiling to the floor and/or to the side walls (laminar
down flow or cross flow)ln dedicatedspray hangars with floor extraction, the extractislots are
usually arranged in the silhouette of the aircraft to be able to effectively extract the contaminated air
from work on the aircraftThe floor and/or the side walls of the spragngarare equipped with fikers
through which the exhaust air is passé@gpically dedicatedsprayhangarshave negative pressure so
that exposure to the external working environment is minimiZélde size ofledicatedsprayhangars

can be highly variable, ranging fromsmall hall e.g., fitting a helicoptéo severalthousandcubic
metersfitting several airplanes.

Dedicatedspray hangars (or similarly equipped hangars) are also used for sanding whole ajserafts
WCS, section9.2.3.9 or media blasting of whole aircrafts (see WCS 7, seétid13.9.

9.2.2.3.2 Workers

At all sites, risk management measures in accordancethitthierarchy of control measures set out
in Article 5 of Directive 2004/37/EC are implementedlappropriate

Non-confidential version CHEMICAL SAFETY REPO 36



Copy right protected, Property ofMembers of ADCR ConsortigtNo copying/use allowed

July2024 Use of primer products other than wash or bonding primers  StG PCOPHD

9.2.2.3.2.1 Technical measures
The technical measures implemented at the sites include:

1 Best practicesire implementedo reduce workplace exposure to the substance to as low a level as
technically and practically feasible, using closed systems and automation whenever possible.

1 Wherepossible the sitesuseLEV systems that are desighed, dimensioned, locatedimaintained
to capture and remove the substanfghere closed systems and automatiare not possiblé.

1 Where machining is performed in small work areagchanical ventilation is used for machining
activities (unless use of mechanical ventilation would introduce risks or would not be technically
and practicallypossible)

1 In open spray boothsspray roomsand dedicatedspray hangarsechnological installations are
typicallyin place toeitherindicatemalfunctionof the extraction systento the worker(e.g.,by light
or audiblesignal)or to stop the spraying process in casemdlfunction/breakdown.

1 In all spray rooms andedicatedspray tangas negative pressure prevails during the spraying
process, which prevents thepreading of particlem case the door is opened

9 For sanding in dedicatedhangar and machining on surfaces eithertoal extractionor a vacuum
cleaneris used for local dust extraction sandingmachiningis performed under wet conditions
(bywetting the sanded surfacer the sanding togle.g, by use ofalubricant on the tool)

Efficiency of LEV

LEV systems uséar specific tasks amdesigned, dimensioned, locateghd maintained to capture and
remove the substance

The efficiency of the installed LEV system depends on the exhaust air flow rate of the system per time
unit. The sites follow the manufacturer requiremerdas well as recommendations from national
guidelines, where applicableand perform preventative maintenance of equipment to maintain the
stated efficiencies of the LEV systems.

Examples of LEV systems installed at sifesir maintenanceand additional information on LEV
efficiencyor performance criteriare givenin Annex VIII.
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9.2.2.3.2.2 Organisational measures

The following organisational measures to reduce workplace exposure are implemented at sites:

1

Access to all spray areagéstricted by means of access control systems and physical segregation
from other work areassignageor through strict procedureduring the activity and for a specific
time after the operation has ceased.

At spray roomscontrols (e.g., light signals) are in place to ensure access to the spray room is
restricted when the system is operational to prevent other workers from entering, including
adequateclearance time after completion of the spraying process.

In case spraying outside spray room/booth/hangar is performed indpbsssical segregation from
other work areass in placdo avoid exposure of workers not performing those activities

The areas in which machining activities are carried out are access controlled either physically by
means of barriers/signage or through strict procedure during the activity and for a specific time
after the operation has ceased.

Effective cleaning practicese implemented t@revent surface contamination in the vicinity where
machining activities take place

Theappropriateness and effectiveness of RMMs and OCs in pl@aegularly reviewed and, as
applicablemeasures to further reduce exposuaee implemented.

Periodical checks and tests of LEV systems are perfotoneasure full working ordeand records
of these periodical checks and tests are kept

Where RPE is needed to control exposure to the substatiee sites use and maintain i
accordance with standard procedures. They perfornigdical checkef RPE (including fit testing
of RPEand keeprecord of these periodical checks.

9 Donning/doffing of protective clothingg performedin a separate changing room.

1 Appropriate standard operating procedures are implemented to minimise release of dust into the

air during the preparation, transfer and storage of empty bags, filters, and other process waste

Annualmonitoring programmes are implemented for air monitoring of occupational expodine
measurements areepresentative for the tasks undertakéimcludng e.g., sprayingnaintenance
andmachining operationsand theOCs and RMMs used at the respective sites

For workers performingmanual spraying in a spragom/booth/spray hangar sprayingoutside

spray room/booth/hangar, or machining and sandin@sks annual programmes of inhalation
exposure monitoring for Cr(VI) through personal sampleng combined with postshift

biomonitoring for chromium.

I Hazardous waste management procedures are in place

1 Adequate worker hygiene facilities are in place and workers must wash hands and face before

eating, drinkingor smoking.

LEV systems airspected andnaintained according to the manufacturer’s specification

9 The provision of PFfr the workers is organised by a designatedponsibleperson

1 The conditions of th®PE are checked regularly
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1 A program of PPE management is implementeesibe which includes PPE selection, training for
correct wearfemovalof the PPE, storage of PPE, cleaning or renewal and distribution of the PPE,
communication viavorkplace signage or working instructiogisthe workplace.

9 Training on chemical risks is periodically done for workers handling chemicals. Safety Data Sheets
andor ingtructions for hazardous chemicals handling are available.

1 Training at the workplace is given periodically and work instructions are available on how to carry
out specific tasks through standard operating procedures

9 Cleaning ofcompanysupplied uniformsis organised by thesite, or contaminated clothes are
renewed

9 Chemical products are stored irdasignatedarea

9.2.2.3.2.3 Personal Protective Equipment

For all tasks with potentialirect Cr(VI) exposure, standard operating procedures are availakheat
sites, whereirthe appropriate PPE be wornis specifiedselected based on riskad in accordance
with the exposure scenaripsThe following PP applied for activitieavhere exposureto Cr(VI) is
possiblein orderto control Cr(VI) exposures

- Chemicaprotective clothing where necessarfpluscoverallsor apronsfor specific tasks
- Eye protection as per relevant risk assessment

- Chemicalesistant gloves

- Respiratory protectiorisused as described in the respective WCS

Gloves

Chemicatesistant glovestested according to EN 37dre used when handling primer products
containing chromatesAs StC, PCO and PHD are poorly soluble and contained in the primer products
in dispersed forngi.e. undissolved solid particles) their penetration through any kind of gloves material
and through the skin is minimal. Therefore, the selection of material and thickness of gloves is driven
by other substances in the primer products (esplvents) and by other substances handled in parallel

at the workplacesGloves and other PPE are selected based on a careful consideration of all conditions
2F I aLISOATAO 42 NJ LI inddSriallhygienelexpdsureadsessnted O2 Y LI Yy A S a

Respiratoryprotection equipment (RPE)

RPE is used for some specific activities involving primer products, as described in the respective WCS

Use of Assigned Protection Factors (APFs) throughout this CSR

The European Standard EN 529 w Sa LJ7prNtbct'ivé dée¥Bices. Recommendations for selection, use,
OFNBE FYR YIAYGSylryoOoS¢é LINRPYARSA 3IdzARIYyOS 2y GKS
LINPGSOGAR2Y FFLOG2NBE a4 NBO2YYSYRSR AYy @F NAR2dza 9 ¢
aregiven in Annex V

We noted that large differences exist in the APFs ambierAnhdegpendent breathing apparatuses in

the UK and in EEA countries. HSG 53 gives APFs ranging from 40 to 2000, whereas much larger APFs
are used in several EEA countries (see AnteExamples:
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- fresh air hose breathing apparatus (EN 138): UK: APF 40, Germany: APF 1000, Sweden: APF
500.

- constant flow airline breathing apparatus with full mask (EN 14594): UK: APF 40, France: APF
250.

We asked HSE for assistance in choosing adequate APFs and were referred to the British Standards
Institutions (BSI). BSI explained that these APFs were discussed many years ago and cited recent
publications (Connell and Lynch, 20R3These authors describe some potential reasons for the
differences, among them different types of data used (data from compliant andcampliant
programs were used according @onnell and Lynch (2028) the UK) and the use of a safety factor.
Considering these uncertainties and for the sake of a harmonised assessment of risks in the UK and
the EEA based on the same type of data (an APF of 250 is used in respective ADCR EU applications for
chromates irprimer products, this being the lowest APF reported in an EEA country) in this report for
various types of ambient aindependent breathing apparatuses (e.g. fresh air hose breathing
apparatus, constant flow airline breathing apparatus with full maskawds/helmet demand valve
compressed air breathing apparatus), an APF of 250 is used for calculating exposure concentrations.
ThespecificPPE for each task is described in detail in the worker dating scenarios in sections
9.2.3.2t09.2.3.11

9.2.2.3.3 Environment

9.2.2.3.3.1 Emissions to air

The following technical and organisational measures are implemented to reduce environmental air
emissions to the maximum extepbssible:

9 Best practiceare implementedo reduce substance emissions to the environment to as low a level
as technically and practically feasible, using closed systems and automation whenever possible.

1 The local exhaust air from spraying, sanding, machjrgind media blastingasks is led through
filters or treated inwet scrubbersefore it is released to the environment.

1 Wash water in the wet scrubber is regularly exchangden a certain threshold value of either
conductivity,pH, or Cr(VI) concentration is exceedBégular replacement of the wash watezlps
to ensure that the cleaning performance of the wet scrubber does not decrease.

1 The appropriateness and effectiveness of RMMs and OCs in place are regularly reviewed

1 Regular mnitoring programmes fo€r(VIemissions to air frolLEV systemare implementedand
arerepresentative for the OCs and RMMs used at the individual sites where relevant measurements
are carried out.

1 Several sites operate under environmental permits issued by the Environment Agency for air
emissions of Cr(VI). The permitted emission concentration in air is 5 mg/m?3 for total chromium.
Monitoring of air emission is carried out at least once per yearraaog to the requirements given
in the environmental permit. Some sites either do not have an environmental permit for air
emissions because either the quantities of Crf@dhtaining primers usednd thus the emissioat
the site are negligible, the perinissued does not contain a limit for Cr(VI) emissions to air, or the
Environment Agency has issued a permit which does not contain emission limits for Cr(VI) to any
media because the site has demonstrated that negligible (‘trivial’) emissions occureaaohibsion
limit has therefore been removed from the permit.
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Efficiency of air emission abatement technology
1 The usual way to check the performance of filters is to measure pressure loss.

I Wet scrubbers are regularly checked by measuring conductivity, pH, or Cr(VI) concentration,
ensuring propefunction.

1 The efficiency ofthe filters or wet scrubbersan also be checked by comparative measurements
with and without the use of the filtéwet scrubberor between the ducinlet and outlet At sites
where such measurements are performed, very high efficiencies for air abatement can be
demonstrated. As an example, such measured values tvomsite show a purification of the
exhaust air from Cr(VI) concentrations in the range of several rh@before the filter) to a
concentration below the detection limit of the measurement method used (after the filter).

9.2.2.3.3.2 Emissions to wastewater

Most sites produce nar(VI}containing wastewatefrom the use of primer products. At sites where
Cr(VBcontaining wastewater occursii gathered anceither sent to an externalvaste management
company (licensed contractor) or treated-siie in a reduction facilityThe majority of sites producing
Cr(VIl) wastewateluses the first possibilityand des not emit any chromates from primers to
wastewater.

Where it occurs,dr the reduction of environmental emissions to wastewater to the maximum extent
possible, the technical and organisational measures implemented at the sites include:

1 At siteswhere Cr(VHcontaining particles are carried into wastewater (e.g.dedicatedspray
hangars where sanding erformed solid particlesare separatedfrom the water phase and
disposal of ashazardous waste

1 Wastewater isentto areduction facility(typically onsite), where Cr(VI) in wastewater is reduced
to Cr(lll) by addition of a reducing agefetg., sodium bisulfite or ferrous sulfatehfter the
reduction process, Cr(lll) is precipitated and separated from the wastewater by a filter press (the
filter cake is disposed as waste), and the treated wastewater is discharged to a wastewater
treatment plant (WWTP) or municipal sewage treatmplant (STP).

1 Regular monitoring programmes for Cr(VI) emissionsvéstevater are implementedand are
representative for the OCs and RMMs used at the individual sites where relevant measurements
are carried out.

1 Of the fewsites emitting Cr(Vjo wastewater, some workinder environmental permits issued by
the Environment Agency for Cr(VI) water emissions. The permittekimum emission
concentration in wastewater ibetween 1 and7 mg/L for total chromium. In addition, consents
from regional authorities are also issued (e.g., water boards or water companies) with, for example,
emission limits of 5 mg/tor total chromiumor 10mg/L for chromiumindividually or in total with
other elements (e.g., Cu, Pb, B&hefrequency of monitoring is annually according to a standard
method (e.g., BS EN 1233).

9.2.2.3.3.3 Emissions to soil

Theindoor and outdoorsurfaceswvhere chemicals are handlede sealed Chemicals and solid waste
containing Cr(VI) are stored in closed containers, either inside or outside

9.2.2.3.4 Solid waste
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SolidCr(VIl)contaminatedwaste generated at the sitesay includecontaminated linings dfoors and

walls, masking materidilters, wipesrags,equipment (e.g., brushegjisposable®PEempty chemical
containers dust from dust collectorsor dried primer residuesin order to avoid any emissiong)d

Cr(VBcontaminated solid wastisstored in close@dnd sealedlrumsor containersn designated areas
ready to be collectethy an external waste management company (licensed contractodifmosl as

hazardous wasteDepending on the sif Bevel activity, waste is regularly collecied by the waste
contractor.

The filter cake from the filter pres®f a reduction facility(at siteshaving a reduction facility for
wastewater)only contains Cr(llI)t isstored inclosedcontainersand collectedby an external waste
management company (licead contractor) for disposal as waste

In the maprity of casescollected wastésincineratedwith energy recoverpythe waste management
company. In rare casegcovery of waste has been reported tympaniesd.g.landfill of filter caké.

9.2.2.4 Tonnages and mss balance considerations

9.2.2.4.1 Tonnages

Thetonnagesreported below are based on informatigerovided bysitesusing any of the relevant
chromates Twentyfive GB sitesand 38 EEA sitgwovidedtonnage information Thetwenty-five GB
sitesuseconsiderably lower volumes than the EEA sftgsto 650 kg St(&%.5kg PHD and@.0 kg PCQ)
However,we are not aware of any plausible reasons why the use amount per site should be different
betweenGBand EEANd thus assume that this difference may be due to the low sample size of GB
sites. Thereforeto increase the representativeness of the datve report here the maximum use
amount per site based on the information from all sit€&Bf EER In case the actual maximum use at
GB siteshould belower, thepresented tonnageare conservative for the situation in GB.

Assessed tonnager the present use0.1to 1339 kg Cr(Vl)/year per site based on:

0 to 3100 kg StCused per yeaper site, therefore up to 791kg Cr(Mlper year per site

0 to30kg PCO used per year per site, therefore up.@ kg Cr(VI) per year per site
0 to 2200kgPHDused per yeaper site', therefore up to 546kg Cr(VIper year per site

At most sitesStCis usedn primer products
9.2.2.4.2 Mass balance considerations

Application on surfaces

When coating with primer productisy spraying or e.g., brushing or rolljmgost of the primer used
remains on the surfac& he quantities of Cr(VI) applied to surfaees not quantified by the sites.

Cr(VDin primer productsapplied to surfaces mayltimately end up as solid wastnd (to a small
extent) environmental emissionst other siteswhen removede.g, by sanding media blastingor
machining activities

10 Please note that onlyre site provided information to use 2000kg PHDUse amounts of all other sites
providing information are betweefh and<500kg PHD.
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Amount of Cr(VI) discharged a®lid waste

In spray applications, depending on the geometry of the component, overspray may occur to a large
extent, so that considerable amountsmimer productremain on (linings of) floors and walls, masking
material and in filters. Residues of primers also remain in empty chemical contdnesteontaining
Cr(VI¥rom machining, sanding and blasting activities is collectellig collectors, filters and vacuum
cleanersCr(VI) contaminationfmther equipmentand PPE represents a negligible part of the oJeral
massbalance Although it can be assumed that relevant quantities of Cr(VI) are discharged with the
hazardous solid waste, these quantities alifficult to quantify, and solid wastés not analygd for

Cr(VI) contenby thesites.Arough estimationof 10 to 20 % of chromated primelsst to waste, or
caught in filters, rags and on PR&s been reported by companies.

Amount of Cr(VI) discharged diguid waste

Relevant quantities of primer products remain after the spraying process in the hoses that supply the
spray guns with paint. Also spray guns and on other tools and equipment used for mixing application
of primer products remain residues of primer producise primer residues in the hoses and in spray
guns, on tools and equipment are removed by cleaning with water or solvents. The cleaning solution
is disposed of as hazardous liquid wagemesitesalsodischarge (part of) their Cr(VI) wastewater as
liquid waste by sending it to an externaaste management compargiicensed contractor)n case of
primer products with passed expiry datgheseare also disposed @fs hazardous wastey thewaste
management companyAlthough it can be assumed that relevarnountsof Cr(VI) are discharged

with the hazardous solid wastthey are not quantified by the site

Amount of Cr(VI) released to the atmosphere

The exhaust air froraprayapplicationsand from sanding and machining taskded through filtersor
treated in wet scrubberbefore releaseThe wash water from wet scrubbersslected as wastewater
and thus the Cr(VI) fractiomashed off in a wet scrubb&ontributes to the Cr(VI) fraction discharged
as liquid waste oreleased to wastewaterThe exhaust aireleased via stacks is betwee&f.0land
10.6kg Cr(VIper yearmer site(as described idnnex Il).

Amount of Cr(VI) released via fugitive emissions

No measurement data is available for fugitive emissions. However, due to the low vapour pressure of
the chromatesat room temperature at which spray applications are perform&agh emissions are
expected to be low.

Amount of Cr(VI) released to wastewater

Onlyat few sites Cr(VI) wastewater occurs frase of primer products. At these sites omlyminor
share of the total amount of Cr(VI) used at the sgeentering the wastewater path. The Cr(VI)
concentration in wastewater prior to reduction is not measured at the sites. During the reduction step
Cr(VI) is converted to Cr(Ill) and after precipitation collected in a filter press.

As the concentration of Cr(lll) in the filter cake is not measured, the amount of chromium leaving the
process via the filter cake cannot be assessed.

The residual Cr(VI) in wastewater after reduction, which is released to an STP or WWTP, is between 0
and0.00404 kg Cr(VIyer year (as described in Annex lll).
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9.2.3 Exposure scenario for Use 1Y Use of primer products other than wash
or bonding primers containing strontium chromateand/or pentazinc
chromate octahydroxide and/or potassium hydroxyoctaoxodizincate
dichromate in aerospace and defence industry and its supply chains

Market sector:-

Sector of useOther: Aerospace and defenaedustryand its supply chains
Article categoriesnot relevant

Environment contributing scenario(SERG

Worker/Consumer contributing scenario(sPROC 0, PROC 5, PRTROC 8b, PROMPROC 10,
PROQ1, PROQ4, PROC 28

Subsequent service life exposure scenario(®t relevant(see below)

Description ofthe activities and technical processes covered in the exposure scenario:

The exposure scenario covers theewf primer productsother than wash or bonding primers
containingStCand/or PCCand/or PHDby spraying otbrushing/rollingapplications(e.g.,touch-up or
swabbing. It further covers machining of parts or surfaces treatdgth primer products as well as
sandingand media blasting of surfaces treated with primer produgse detailed use information in
section9.2.2.

Explanation on the approach taken for the ES:

We establishedthe exposure scenario based on seedpecific information provided bysites
performing these activities.

Exposure from service life of treated articles:

Primer products containing SteCCand/or PHD arepplied to the surface of parts of various sizes.
However, concentrations are expected to be well below OCk¥IXw/w), which is the concentration
above whichotifications of Candidate List substances in articles according to REACH (&ECH3,
2017 arerequired Also,primer layers ardypicallycovered by a topcoatnd thus located in lower
layers ofthe surface.Therefore, exposure from partsoated with primer productss negligible. In
consequence, no service life scenario for use of paréded with primer productss required.

9.2.3.1 Environmental contributing scenario 1

AsStC PCGndPHDare not listed in REACH Annex XIV due to environmental effects, no environmental
exposure assessment is performed here. Howeweas, assess theexposure of humans via the
environment in the following sections.
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9.2.3.1.1 Conditions of use

Table9-11: Conditions of use; Environmental contributing scenario 1

Product (article) characteristics

ProductA: Primer products containing StC (waiesed or solvenbased)
max. 50% St@nax.13% Cr(VI)

Product B: Primer products containing PCO (watesed or solverbased);
max. 10% PCO; mas Cr(VI)

ProductC Primer products containinBHD (water-based or solvenbased)
max. 24% PHD; maé&o Cr(VI)

Amount used, frequency and duration of use (or from service life)

Product A: Primer products containing StC (wdttased or solvenbased)

A Annual use at a siterp to 791kg/year [as Cr(VI)]
A Batch process
A 365 days/year (see sectiénl.2.5)

Product B: Primer products containing PCO (wagsed or solvenbased

A Annual use at a siterp to 2.69%glyear [as Cr(VI)]
A Batch process
A 365 dayslyear (see sectiénhl.2.5)

ProductC Primer products containinBHD(water-based or solvenbased)

A Annual use at a siterp to 546kg/year [as Cr(VI)]
A Batch process
A 365 dayslyear (see sectiénhl.2.5)

Technical and organisational conditions and measures

All products:
A Technical measures
o Air
- Exhaust aifrom LEV systems (in spray booths/rooms/hangarachiningsanding/media
blastingworkplaces, ortool extraction,mobile LEV)ss led through filtersr treated in
wet scrubberdefore being released

o Wastewater

- is eithergathered and sent directly to an external company certified for disposing of
liquid hazardous waster

- treated onsite in a reduction facilitywhere Cr(VI) in wastewater is reduced to Cr(lll)
addition of a reduction agent (e.g., sodium bisulfitd@nrous sulfatg, followed by
neutralisation and precipitation of Cr(lll) (reduced wastewater is sent to a wastewat
treatment plant (WWTP) or municipal sewage treatment plant (STP) (depending on
regulatory requirements))
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- Cr(VBcontaining particleén wastewater (e.g., inledicatedspray hangars where sandir
is performed) are separated from the water phase and disposed of as hazardous w

o Soil

- Theindoor and outdooisurfacesvhere chemicals are handlede sealed andf
chemicals and solid waste containing Cr(VI) are stored outiseteitisonly in closed
containers

A Organisational conditions and measures
o Air
- Cr(VI) air emission measurements are performegularly
o Wastewater
- Reduction of Cr(VI) in wastewater is controltedularlyby Cr(VI) measurements

- Batches of reduced wastewater are discharged only after confirmation of Cr(VI)
reduction to a concentration below the permitting limit (in accordance with the local
regulatory requirements)

Conditions and measures related to sewage treatment plant

All products:

A Biological (municipal) STP: Standard &Tdh-site treatment plantremoval rate: 50% to sludgg
assumed, see description in secti®ni.2.9

A Sludge application to agricultural saihknown;for a conservative assessment sludge
application is assumed

A Discharge rate STPORO ni/day (by model default)
A Dilution factor for receiving water body: 10 (by model default)

Conditions and measures related to treatment of waste (including article waste)

All products:

A Solid wastecontaminated with Cr(VBuch adilters, linings ofloors and walls, masking mater;
wipes, equipment (e.g., brushes), empty chemical contajrePi=dried primer residuesr dust
from dust collectords stored in closed drumer containers anccollected byan external wasty
management company (licensed contractor) disposl of as hazardousolidwaste

A Filter cake from the wastewater reduction plant only contains Cr(lll) (since, even if the red
were incomplete, residual Cr(V1) is readily soluble in water and would be found in the wate
phase) and isollected byan external waste management company (lisesh contractor) for
disposal as waste

A LiquidCr(V1) wastsuch axpired primemproductsor cleaning/rinsing solutiorisstored in close
containersandis collected byan external waste management company (licensed contraéto
disposl as hazardou$iquid waste

Other conditions affecting environmental exposure

All products:
A All proces@swhere primers are used or whereachining, sanding or media blasting on
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surfaces/parts treated with primeris performed are carried out inside and at room
temperature.

Additional good practice advice. Obligations according to Article 37(4RBACH do not apply

A None

Theuse of primer products other than wash or bonding primers contailt@and/or PCOand/or
PHDis carried ouat small to largesites Thesitesoperate between 8 and 24h per day, oY slays per
weekand up to365 production days per year. Sorsigeshave one or several annual shutdowns (of
the wholesite or of individualdepartmentg, while othersitesare continuously running.

Air emissions

Spraying of primer products is performed at room temperatuld¢so sanding, machiningr media
blasting tasks oparts/surfaces treated with primer products are applied at room temperature. The
maximumcCr(VI) concentratiom primer products i43%(as shown irfmable9-11). Cr(VI) air emissions
generated duringspraying, sanding, machining or media blastprgcesgs are captured by LEV
systemsThe exhaust air ied throughfilters or treated in wet scrubbersefore it is released via stacks.
Air emissionare typically monitoredn regular intervals at the sites

Exhaust airffrom dedicated decanting anchixingareas may also contribute to the air emissions of a
site. However, due to the low frequency of sualiquotingprocesses, these emissions are negligible.

At many siteshe monitored stacks) also receiveexhaust aifrom use of primer products natovered
under the present usée.g., bonding primers or wash primers).

Wastewateremissions

Cr(VI) wastewatemay occur frorruse of primer productge.g., from cleaning activiti®sAt mostsites
where Cr(VI)wastewata arises,it is sent directly to arexternal company certified for disposing of
liquid hazardous wads.

At few sites thewastewateris sentto an onsite reduction plant, where Cr(VI) is redudedCr(l1D)by
addition of a reduction agente(g., sodium bisulfite oferrous sulfatg¢ in excessto ensureCr(VI)
reductionto a concentration below the permitting limifterwards the wastewater is neutralisgahd
Cr(Ill) is pecipitated. The precipitated Cr(lll) is theseparated from the wastewater by a filter press
and the filter cake is disposed by a certified waste handling compartlye reduced wastewatethe
Cr(VI) content isneasuredto confirm sufficient reduction in accordance witlthe permitted limit
before the wastewater isenteither to a wastewater treatment plant (WWTP) or municipal sewage
water treatment plant (STP).

Asdescribed above for the air emissions, also for wastewater, usually diverse sources contribute to
the Cr(VI) emissions.

Soil emissions

There is no direct release to soil, based on equipment and procedures in place
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9.2.3.1.2 Releases

The release fractions to water and air are calculated from the annual amount of Cr(VI) used at the sites
and the amounts of Cr(VI) emitted to water and air. $he-specific releaseéctionsare used agput
for EUSES modelling of the environmental concentratismshuman exposure via the environment

In total seven GBitesusingprotective primer productsprovidedsite-specificemission data

Due to the small amount of GB data, we report belalso emission datfrom EEA sites operating
under comparable conditions of ude. total, data from 38 EEA sites are available.

Table9-12 shows ranges of release fractions and total emissions from the siépsrately for GB sites
andthe total databas€GB + EEgites.

GB sites that provided emission data use an overall lower tonnage per site (MAX 209 kg Cr(VI) per year)
than EEA sites providing data (MAX 1372 kg Cr(VI) per year)

Therefore, theupper range ofeleases calculatedor all sites (GB + EEA) may be conservative for the
GB sitesHowever, since only for seven out of approximat&BO sites in GBemission data are
available,it cannot be excluded that some GB sites may have similarly high usage volumes and
corresponding emissions.

Note that for sitesnot providingthe amountsof substance usethe calculatedrelease fractiongby

use ofplaceholderamounts)are artificial and are noincluded in the numbers presented in the below
table. Alsqg for sites providing emission data foactivities covering sandingnachining ormedia
blasting,the calculated release fractions are artificial (as use amount and emission amount do not
correlate sincee.g.,no primer is used during sanding) and thus not included in the below table.

One siteprovidedair concentration measurementsnly for total chromium(Ste 21 - EEA, whichwere
set equal to Cr(VIHowever, this is not expected to lead to a particular overestimation of the emission,
since for primer applications it is not to be assumed that any other form than Cr(VI) can be present

For sites with Cr(VI) wastewattte release fractions tavastewaterrefer to emissions after the on
site reduction steplt has to be noted that all GB sites that provided emission data reported no release
to wastewater.

We point out that these results represent the overall releases of the sites, among which in each case
only a certain share &ssigned to the present us8itespecific information omonnagesreleasesand
emissionshares relevantfor the present usés given in Annex Il of this CSR.

Table9-12: Local releases to the environment

Release route/Release fractior(N = 26; 5|Releasefg/year] (N=45; 7| Explanation/Justification
for GB +21for EEA? for GB +38for EEA®

Air® GB GB Measured releasésite-
9.80E05 ¢ 4.93E02 4.02E05¢ 0.141 specific data)
90" percentile =n.a. 90" percentile =.a.
AM =8.59E03 AM =0.0432
Total Total
4.05E05¢ 4.93&02 4.02E05¢ 13.6
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Release route/Release fractionN = 26; 5|Releaselg/year] (N=45; 7| Explanation/Justification
for GB +21for EEA? for GB +38for EEA?
90" percentile =3.52602 |90" percentile =1.84
AM =9.8803 AM =1.18
Water® GB GB Measured releasésite-
0 0 specific data)
90" percentile = n.a. 90" percentile = n.a.
AM = n.a. AM = n.a.
Total Total
0 0¢0.00510
90" percentile =n.a.¢ 90th percentile=0¢
AM =n.a.¢ AM =0.000185¢
Soil® 0 0 No release to soil

n.a. = not available
90t percentiles were only calculated if data for at letst sites were available.

aThe indicated ranges of release fractions to wastewater, air and soil are based on recent release data and tonnages provided
by sites that are representative to cover the whole release spectrum relevant for this use.

b For values <LOQ a value corresponding to LOQ/2 was used, as described in ECHA’s Guidance on Information Requirements
and Chemical Safety Assessment. Chapter R.16: Environmental exposure ass€EsDhbht 2016a For wastewater

emissions this is very likely an overestimation, since the upstream redox process leads to the almost complete conversion of
Cr(VI) into Cr(lll).

cSince onlywo sites reported Cr(VI) emissions to wastewaterAM or 9@ percentile could be calculated

dFor the two sites having watemissions the release fraction is artificial

eSince only2/45 sites havewater emissions to wastewategind the other sites have zero release to wastewatiee AM is
0.000185kg/year, while the median and the 90percentile are 0 kg/year.

For six GB sites an2) EEAsites real release fraction® air are available. For theemainingone GB
site and18 EEAsites, we have assumgiaceholdertonnages for at leasbne of thechromates (StC,
PCO or PHDYesulting in artificial release fractiormmd/or the emission datdrom the site alsaover
sanding, machiningr media blastingin which case thealculated release fractions aat¢soatrtificial).
We have not included these in the statistics because they are not meaningful.

For therelease fractiongo air, for GB sites the AM B.59E03. The AMfor the release to aiat GB
sitesis 0.0432kg/year.

For the total database (GB + EEA sitles)90" percentileis 3.52E-02 andthe AM is9.88E03. The 9¢"
percentilefor releases to air is1.84 kg/yearand the AM is1.18 kg/year. The site with the highest
release fraction to ai(Sitel - GB has a comparably low release to air (0.141 kg/yeasg to the low
Cr(VI) tonnage used at the site

Only two siteJEEA siteseported emissions to wastewatéBites 15 - EEAand 26 - EEA. Most sites
either produce no Cr(VI) containing wastewater or gather all contaminaer and seml it to an
external waste management compagiicensed contractorjor disposalsee Annex llI}or both sites
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the release fractions are artificial and thus not included in the above tdle.releases are 0.00324
kg/year(Ste 15- EEA and 0.0051(&g/year(Site26 - EEA

The release to soil is zero for all sites since there are no direct releases to soil.

Releases to waste

Solid wastes are disposed of as described above by certified companies specialised in hazardous waste
disposal. No emissions from solid wastes are expected.

Release fraction to waste from the process: 0

9.2.3.1.3 Exposure and risks for thenvironment and humans via the environment

Themodelledexposure concentrations for humans via the environment (on a local scale) per site are
shown in Annex Ill. The EUSES modelling protocols can be provided upon request.

As described above, at many sites Cr(VI) primer productalaoeised which are not covered under

the present use (e.g., wash primers or bonding primers). Use of these primer prathextentributes

to air and water emissions at a site. We account for this by applying a faotdhe predicted
environmental concentrations accounting for the share of emission assigned to the presefuse.
sites where detailed information is available on the part of the emission that can be assigned to the
present use ad other uses (via shares of the Cr(VI) consumption quantity between the primer
products covered under the present use, bonding primers and wash primers), we apply this site
specific share. For most sites, however, this information is not available, saladate the part of

the emission for the present use on the basis of factors derived from the market share of the different
primer types. More dediled information on these factors is provided in Annelx VI

The calculation of the emission share from use of primer products other than wash or bonding primers
containing St@nd/or PCOand/or PHD is performed after the EUSES calculalibe. shares for the
individual sites are shown in Annex .

All sitesexcept one (Site 6 GB applyingexclusivelyproducts related to the presenise) also use
primer products not covered under the present use that contribute to environmental emissions.
However the contribution fromthe presentuseis always betweer?7 and 99.4% for GB sites and
between 58 and 95 % for EEA sitese Table Annex-i).

The calculagd PECs and cana#sks from use of primer products other than wash or bonding primers
containing St@nd/or PC@nd/or PHOor humans via the environmeareshown below inrable9-13.

Note that even for sites without emission to wastewater EUSES calculates oral exposure via deposition
from air.
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Table9-13: Excess cancer risk estimates for humans via the environment (general population, local assessmsignedio use of primer products
other than wash or bonding primers containing S&@d/or PCCand/or PHD
Inhalation Oral
Site Local Cr(VI) PEC Excess lung Inhalation risk Oral exposure |Excess cancer risk fg Oral risk Combined risk
in air [ug/mq cancer risk (water and fish) |tumours of the small
[1/(ug/m3)] @ [mg Cr(VI)/kg x d]intestine
[1/(ug/kg bw/day)] P

1-GB 7.84E05 2.90E02 2.27E06 3.86E07 8.00E04 3.09E10 2.27E06
2-GB 7.57E06 2.90E02 2.19E07 3.72E08 8.00E04 2.98E11 2.19E07
3-GB 9.48E05 2.90E02 2.75E06 4.68E07 8.00E04 3.74E10 2.75E06
4-GB 2.71E08 2.90E02 7.85E10 1.33E10 8.00E04 1.07E13 7.85E10
5-GB 2.02E04 2.90E02 5.85E06 9.93E07 8.00E04 7.94E10 5.85E06
6-GB 1.21E07 2.90E02 3.51E09 5.97E10 8.00E04 4.77E13 3.51E09
7-GB 6.78E06 2.90E02 1.97E07 3.34E08 8.00E04 2.67E11 1.97E07

8¢ EEA 1.36E04 2.90E02 3.94E06 6.69E07 8.00E04 5.36E10 3.94E06
9¢EEA 2.03E07 2.90E02 5.90E09 1.00E09 8.00E04 8.04E13 5.90E09
10-EEA 2.60E04 2.90E02 7.55E06 1.28E06 8.00E04 1.03E09 7.55E06
11-EEA 4.57E05 2.90E02 1.32E06 2.26E07 8.00E04 1.80E10 1.32E06
12-EEA 3.64E05 2.90E02 1.05E06 1.79E07 8.00E04 1.43E10 1.05E06
13-EEA 1.34E05 2.90E02 3.87E07 6.59E08 8.00E04 5.28E11 3.87E07
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Inhalation Oral
Site Local Cr(VI) PEC Excess lung Inhalation risk Oral exposure |Excess cancer risk fg Oral risk Combined risk
in air [ug/m? cancer risk (water and fish) [tumours of the small
[1/(ug/m3)] 2 [1g Cr(VI)/kg x d]intestine
[1/(ug/kg bw/day)] °

14-EEA 8.08E06 2.90E02 2.34E07 4.00E08 8.00E04 3.20E11 2.34E07
15-EEA 6.74E05 2.90E02 1.96E06 1.51E05 8.00E04 1.21E08 1.97E06
16-EEA 4.98E04 2.90E02 1.44E05 2.46E06 8.00E04 1.97E09 1.44E05
17-EEA 2.49E04 2.90E02 7.23E06 1.23E06 8.00E04 9.82E10 7.23E06
18-EEA 3.71E04 2.90E02 1.08E05 1.84E06 8.00E04 147E09 1.08E05
19-EEA 7.70E04 2.90E02 2.23E05 3.79E06 8.00E04 3.04E09 2.23E05
20-EEA 1.54E04 2.90E02 4.46E06 7.57E07 8.00E04 6.06E10 4.46E06
21-EEA 6.63E04 2.90E02 1.92E05 3.26E06 8.00E04 2.61E09 1.92E05
22-EEA 4.29E03 2.90E02 1.24E04 2.12E05 8.00E04 1.69E08 1.24E04
23-EEA 6.75E05 2.90E02 1.96E06 3.32E07 8.00E04 2.66E10 1.96E06
24-EEA 3.91E03 2.90E02 1.13E04 1.93E05 8.00E04 1.54E08 1.14E04
25-EEA 8.06E05 2.90E02 2.34E06 3.98E07 8.00E04 3.18E10 2.34E06
26-EEA 7.47E05 2.90E02 2.17E06 2.34E05 8.00E04 1.87E08 2.18E06
27-EEA 9.55E04 2.90E02 2.77EQ05 4.73E06 8.00E04 3.78E09 2.77E05
28-EEA 6.54E06 2.90E02 1.90E07 3.22E08 8.00E04 258E11 1.90E07
29-EEA 4.66E06 2.90E02 1.35E07 2.30E08 8.00E04 1.84E11 1.35E07
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Inhalation Oral
Site Local Cr(VI) PEC Excess lung Inhalation risk Oral exposure |Excess cancer risk fg Oral risk Combined risk
in air [ug/m? cancer risk (water and fish) [tumours of the small
[1/(ug/m3)] 2 [1g Cr(VI)/kg x d]intestine
[1/(ug/kg bw/day)] °
30-EEA 1.41E03 2.90E02 4.08E05 6.94E06 8.00E04 5.55E09 4.08E05
31-EEA 1.34E05 2.90E02 3.89E07 6.61E08 8.00E04 5.29E11 3.89E07
32-EEA 7.12E06 2.90E02 2.07E07 3.51E08 8.00E04 2.81E11 2.07E07
33-EEA 1.40E04 2.90E02 4.05E06 6.89E07 8.00E04 5.51E10 4.05E06
34-EEA 7.12E04 2.90E02 2.07E05 3.52E06 8.00E04 2.81E09 2.07E05
35-EEA 8.08E03 2.90E02 2.34E04 3.98E05 8.00E04 3.19E08 2.34E04
36- EEA 8.15E06 2.90E02 2.36E07 4.03E08 8.00E04 3.22E11 2.36E07
37-EEA 9.99E04 2.90E02 2.90E05 491E06 8.00E04 3.93E09 2.90E05
38-EEA 3.41E03 2.90E02 9.88E05 1.68E05 8.00E04 1.34E08 9.88E05
39-EEA 4.66E03 2.90E02 1.35E04 2.30E05 8.00E04 1.84E08 1.35E04
40- EEA 1.75E06 2.90E02 5.07E08 8.63E09 8.00E04 6.91E12 5.07E08
41-EEA 4.62E04 2.90E02 1.34E05 2.28E06 8.00E04 1.83E09 1.34E05
42 - EEA 2.96E06 2.90E02 8.58E08 1.46E08 8.00E04 117E11 8.58E08
43-EEA 3.30E04 2.90E02 9.56E06 1.63E06 8.00E04 1.30E09 9.57E06
44 - EEA 5.49E05 2.90E02 1.59E06 2.71E07 8.00E04 2.16E10 1.59E06
45-EEA 1.33E06 2.90E02 3.85E08 6.53E09 8.00E04 5.23E12 3.85E08
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Inhalation Oral

Site Local Cr(VI) PEC Excess lung Inhalation risk Oral exposure |Excess cancer risk fg Oral risk Combined risk

in air [ug/m? cancer risk (water and fish) [tumours of the small

[1/(ug/m3)] 2 [1g Cr(VI)/kg x d]intestine
[1/(ug/kg bw/day)] °

GB sites
MIN 2.71E08 7.85E10 1.33E10 1.07E13 7.85E10
MAX 2.02E04 5.85E06 9.93E07 7.94E10 5.85E06
90th percentile n.a. n.a. n.a. n.a. n.a.
Median 7.57E06 2.19E07 3.72E08 2.98E11 2.19E07
AM 5.56E05 1.61E06 2.74E07 2.19E10 1.61E06
Total (GB + EEA)
MIN 2.71E08 7.85E10 1.33E10 1.07E13 7.85E10
MAX 8.08E03 2.34E04 3.98E05 3.19E08 2.34E04
90th percentile 2.61E03 7.56E05 1.83E05 1.46E08 7.56E05
Median 8.06E05 2.34E06 6.69E07 5.36E10 2.34E06
AM 7.41E04 2.15E05 4.49E06 3.59E09 2.15E05

n.a. = not availabl@0" percentiles were only calculated if data for at least ten sites were available.

aRAC doseesponse relationship based on excess lifetime lung cance(@BKA, 2013aExposure to 1 pg/mCr(VI1) relates to an excess risk of 2.9%{dr the general population, based on 70
years of exposure; 24h/day.

b RAC doseesponse relationship based on excess cancer risk for tumours of the small ing&tha, 2013aExposure to 1 pg/kg bw/day Cr(VI) relates to an excess risk of*&xithe general
population, based on 70 years of exposure; daily exposure.
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GB

For the risk assessment tfe use of primer products other than wash or bonding primers containing
StCand/or PCGand/or PHCfor GB sitesthe MAXfor the PEC in air 8.02E04 pug/m? and theMAXfor

the inhalation risk i%.85E06. TheMAXfor oral exposure i9.93E07 ug Cr(VI)/kg per day and tihAX

for the oral risk is7.94E10. The MAX for the combined risk of humans vi#he environment from
inhalation and oral exposure i5.85E06. TheAM for inhalation risk 1.61£06) andfor combinedrisk
(1.61E06) are in the same order of magnitude as the MAMIues. Risks from oral exposure are
consistently lower than risks from inhalation for @GBsites.

Total (GB + EEA sites)

For the risk assessment of thise of primer products other than wash or bonding primers containing
StCand/or PCGand/or PHCfor the total database (GB + EEA siteg)90" percentile for thePEC in air
is2.61E03 ug/m?e and the90" percentile for theinhalation risk i§.56E05. The9(" percentile fororal
exposure id.83E05 ug Cr(VI)/kg per day and tl&" percentilefor the oral risk isl.46E08. The 90"
percentile for thecombined risk of humans vithe environment frominhalation and oral exposure

is 7.56E05. The AM for inhalation risk 2.15E05) and for combined risk Z.15E05) are by
approximately factor3.5 lower than the 90" percentile values Risks from oral exposure are
consistently lower than risks from inhalation for all sites.

Risks span a range foiur (GB sites) tsix(GB + EEA sites)ders of magnitude, caused by differences
in the size of the site@amounts of substances usgdsses due to overspray and filteeet scrubber
efficiency The variation in the risks per site may als® related to uncertainties existing for some
measurementssince for instance for several sitése amount of substance used at the site was
unknown (e.g.for many Art. 66 datasets) or the information on operational hours was uncertain.

The combined risks of the sites with higher air emissi®@isA(ises 22, 35, 38 and 39all haveair
emissions 5 kg/yeal) in the range betwee®.88E05 and2.34E04 are allclose tothe 90" percentile
of calculated combined risker all sites

Thecombinedrisks of thetwo sites with water emission@ombined risks 0f.97E06 for Sitel5- EEA
and2.18E06 for Site26 - EEAare well within the range of calculated risks.

The MAX combined risk of GB sites (5.888 is approximatelgne orderof magnitude lower than the
combined risk calculated for the 9@ercentile emission data for all sites (GB + EEABEO5). This

can be explained by the lower amounts of Cr(VI) used at the GB sites providing emission data, leading
ultimately to lower emissions and risks. However, it can be assumed that this differenas from

the small sample of GB sites and that in practice no lower quanétiesised alGB siteghan at EEA

sites. Thus, therisks calculatedor the total database (GB + EE&)e considered representative for

GB sites.

Note that the modelling of local air concentrations with EUSES is generally acknowledged as being
overly conservative, as described in detail in section $22.

Conclusion on risk characterisation:

Carcinogenicity

Combined risks of cancer by inhalation andtm®yoral routefrom the local assessment result irp@"
percentile for theexcess cancer risk af.56E05. These theoretical cancer risks are based on a
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conservative, linear ERR. Furtharedo the overly conservative nature of the predictions of the EUSES
model for the local air concentrations the risk level can be considenex/erestimaton.

Based on the gathered information and considering the implemented BM&iconclude that risk of
exposure is minimised.

9.2.3.2 Worker contributing scenario &, Spray operators for manual spraying in spray room/booth

Sprayoperators for manual spraying in spray room/booth are usually involved in numerous activities
related to the painting process. Most of their working tinsespert in a paint area where the spray
room(s)and/or booth(s)are located either on activities with direct or indirect Cr(VI) exposUigpical
taskswith possibledirect Cr(VI) exposure performed liyeseoperators are:

Main tasks

1 Task 1Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
PROGb, PROC 9)

Task 2Primer application by manual sprayingoipen spray bootl{fPROC 7)

Task 3Primer application by manual sprayingsipray room(PROC 7)

Task 4Primer application by spraying outside spragm/booth/hangar(PROC 7)

Task 5: Cleaning of spray gun(s) agdipment (PROC 28)

= =4 -4

Secondaryasks

1 Taské: Mixing of larger volumes of liquid primer (including transport and connection of the

primer solutionat the place of use) (PROC 5, PROC 8b)

Task7: Primer application by brushingglling (PROC 10)

Task8: Handling of solid and/or liquid waste (PROC 8b)

Taskd: Maintenance and cleaning of spray area(s), including filter change (PROC 8b, 28)

Taskl0: Machining on surfaces on antraction bench/room/boothincluding cleaning (PROC

21, 24)

1 Taskll: Machining on surfaces in large work areas (emgprkshop, hall, room), including
cleaning (PROC 21, 24)

1 Taskl2 Primer application by manual sprayingaidedicatedspray hangar (PROC 7)

=a =4 -4 -9

As Bsks6 to 12 aremain taskgperformed byother SEGghey are described in detail in the respective
worker contributing scenar®W{ LINJ @ SNA T 2 NJadedigati LINZ [RINJ&Sa6\E8  NXY
12; see section9.2.3.3, Operators performingbrushing/rollind? task 7; see section9.2.3.9,
Wal AYiGSylFyOS |yR Of SI yA yiadks addNg SeblBectidn2. N3.9 zhdNI &
Wa | OK Atagks ® and 12; sa@ sectiord.2.3.5.

At a few GBsites, automated spray systems/spray robots are usBoese sites usually spray specific
components in larger quantities, making automation a reasonable approach. Furthermore, the
geometry of the respective components allows for automated sprayiAgtomated spray
systems/spray robotare closed systems where no worker is present during the spraying process. At
sites where such equipment is used, it is typically superviseithdogpray gerators. The perator
supervises the automated spraying processrfra control area. Tasks with potential for exposure may
be required when new primer solution needs to be connected to the system (task 6), when waste is
generated and needs to be handled (t&k or when the spray system needs to be maintained and
cleaned (task). In addition, it may be necessary to open the system for a short period, for example,
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to insert new parts to be sprayed or to remoakeadysprayed parts. Since the system is only opened
when the spraying process is not in progress, it can be expected that exposure during such activities is
lower than during the main (and secondary) taskspfay @eratorsfor manual spraying in spray
room/booth described above. Therefore, and because these activities occur at very few sites, they are
not addressed separately in the present assessment.

In the following sections, the conditions of use for each task with potential direct Cr(VI) exposure are
specified and the individual activities are described in more detalil

9.2.3.2.1 Conditions of use

Table9-14 summarises the conditions of use for ttaskswith direct Cr(VI) exposurearried out by
spray operators for manual spraying in spray room/baoth

Table9-14: Conditions of use; Worker contributing scenario X, Spray operators for manual
spraying in spray room/booth

Product (article) characteristics

1: Primer products containing StC (watersed or solvenbased)

Maximum concentration of StC [%] (w/w): 50
Concentration of Cr(VI) from StC [%] (w/w) 13

2: Primer products containing PCO (walaised or solvenbased)

Maximum concentration of PCO [%] (w/w): 10
Concentration of Cr(VI) from PCO [%] (w/w 1

3: Primer products containing PHD (watastised or solvenbased)

Maximum concentration of PHD [%] (w/w): 24
Concentration of Cr(VI) from PHD [%] (w/w 6

4: Primer products containing StC, RHZQwater-based or solvenbased)

Maximum total concentration of Cr(VI) fromr 13
StC/PCO/PHD [%)] (w/w):

Maximum Cr(VI) concentration in products 13
(considers all above listed products) [%0]
(wWiw):

Amount and concentration used (or contained articles), frequency and duration of
use/exposure

Task 1: Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
8b, PROC 9)

Maximum Cr(VI) concentration handled [% 13

(wWiw):
Amount of product [L/shift]: 0.01-12
Duration of task [min/shift]: 5-90
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Frequency of task [days/year]: 24-240

Task 2: Primer application by manual spraying in open spray booth (PROC 7)

Maximum Cr(VI1) concentration handled [% 132

(wiw):

Amount of product [L/shift]: 0.3-2
Duration of task [min/shift]: 30-240
Frequency of task [days/year]: 24-240

Task 3: Primer application by manual spraying in spray room (PROC 7)

Maximum Cr(VI1) concentration handled [% 132

(wiw):

Amount of product [L/shift]: 0.1-8
Duration of task [min/shift]: 5-480
Frequency of task [days/year]: 4-240

Task 4: Primer application by spraying outside spray room/booth/hangar (PROC 7)

Maximum Cr(VI) concentration handled [% 132

(wW/w):

Amount of product [L/shift]: 0.2-2
Duration of task [min/shift]: 5-60
Frequency of task [days/year]: <1-48

Task 5: Cleaning of spray gun(s) and equipment (PROC 28)

Maximum Cr(VI) concentration handled [% 132

(wW/w):
Duration of task [min/shift]: <1-60
Frequency of tasfdays/year]: 7-240

Technical and organisational conditions and measures

Task 1: Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
9)

LEV: No
Type of LEV: -

Type of general ventilation in working hall: If not performed in a spray area with LENe
working hall has mechanical ventilation

Air changes per hour (ACH) of general X 0
ventilation:

Other RMMs in place: Restriction of access by means of signage or
physical segregation or through strmtocedure
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Task 2: Primer application by manual spraying in open spray booth (PROC 7)

LEV:

Yes

Type of LEV:

Enclosing hoodhorizontal laminar flow booth

Type of general ventilation in working hall:

Mechanical ventilation

Air changes per hoACH) of general
ventilation:

X 0

Other RMMs in place:

Restriction of access by means of signage or
physical segregation or through strict procedure
During spraying, only persons involved in the
spraying process are allowed in the area of the
open spray booth.

Task 3: Primer application by manual spraying in spray room (PROC 7)

ventilation:

LEV: Yes

Type of LEV: Spray room laminar downflow or crosst f 2 ¢
10 ACH)

Type of general ventilation in working hall: n.a.

Air changes per hour (ACH) of general n.a.

Other RMMs in place:

Restriction of access by means of signage or
physical segregation or through strict procedure
During spraying, only persons involved in the
spraying process are allowed in the spray room.

Task 4: Primeaipplication by spraying outside spray room/booth/hangar (PROC 7)

LEV: No (not at all sites; where use of LEV is technicz
not feasible a battery powered filtering device or
device with external air supply is used)

Type of LEV: -

Type ofgeneral ventilation in working hall:

Natural ventilation

Air changes per hour (ACH) of general
ventilation:

n.a.

Other RMMs in place:

Enclosure of the area to be sprayed or, if this is
possible, spraying performed at times when only
the sprayers are present in the work area

Task 5: Cleaning of spray gun(s) and equipment (PROC 28)

LEV:

Yes, at least for blowut and for the removal of
extensive contamination, if not performed in a
closed system
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Type of LEV LEV systerinstalled in spray booth/room or
cleaning room

Type of general ventilation in working hall: n.a.

Air changes per hour (ACH) of general n.a.
ventilation:
Other RMMs in place: Cleaning performed in a closed system. Where t

is technically not feasible, restriction of access b
means of signage or physical segregation or
through strict procedure.

Conditions and measures related to personal protection, hygiene, aedlth evaluation

Gloves

Chemical resistant gloves according to EN 374 as per relevant risk assessment must be wor|
all tasks.

Eye protection

Eye protection as per relevant risk assessment must be worn during all tasks.
If an airfed hood, helmet, or fulmask is worn during spray application, no further eye protecti
is needed.
Type of eye protection to be used for specific tasks is laid down in work instructions for the tg

Task 1: Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
9)

RPE: Yes, at least half mask with P3 filter if not
performed under LEV or extraction
hood/bench/booth

Protection clothes: Yes, chemical protective clothing/coverall

Task 2: Primeapplication by manual spraying in open spray booth (PROC 7)

RPE: Yes, at least full mask with P3 filter (including
combined gagatrticle filter)

Protection clothes: Yes, chemical protective coverall

Task 3: Primer application by manual sprayingpiray room (PROC 7)

RPE: Yes, at least full mask with P3 filter (including
combined gagpatrticle filter)

Protection clothes: Yes, chemical protective coverall

Task 4: Primer application by spraying outside spray room/booth/hangar (PROC 7)

RPE: Yes, where use of LEV is technically not feasible
battery powered filtering device or a device with
external air supply is used. Where LEV is used,
or full-face mask with P3 filter (including combing
gasparticle filter).
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Protectionclothes: Yes, chemical protective coverall

Task 5: Cleaning of spray gun(s) and equipment (PROC 28)

RPE: RPE is worn if industrial hygiene exposure
assessment confirms RPE use is required

Protection clothes: Yes, chemical protective coverall
OtherO2 Yy RAGAZ2y & ' FFSOGAYI 62N SNAQ SELR&dINB

Task 1: Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
9)

Place of use: Indoors

Temperature: Room temperature

Task 2: Primer application by manual spraying in agmray booth (PROC 7)

Spray technique: Spraying with no or low compressed &ir
Horizontal and downward spraying

Place of use: Indoors

Temperature: Room temperature

Task 3: Primer application by manual spraying in spray room (PROC 7)

Spraytechnique: Spraying with no or low compressed &ir
Place of use: Indoors
Temperature: Room temperature

Task 4: Primer application by spraying outside spray room/booth/hangar (PROC 7)

Spray technique: Spraying with no or low compressed &ir
Place of use: Indoors
Temperature: Room temperature

Task 5: Cleaning of spray gun(s) and equipment (PROC 28)

Place of use: Indoors

Temperature: Room temperature

Additional good practice adviceDbligations according to Article 37(4) of REACH do not apply

None

aSome products containing 50% StC (13% Cr(V1)) are used in an undiluted form

b At very few sites and infrequently (max. 1x/month) cleaning of aerograph is performed witholWERPE is used
¢ For small volume spraying (<100 mL) in a tksieled open spray booth a disposable lab coat can also be used

d Compressed air of up to max. 7 bar
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9.2.3.2.2 Exposure and risks for workers

Between individual sites, the number sfbray operators for manual spraying in spray room/boisth
variable, dependingn several factors such #se size of the site, the organisation of tepraying ara
(one individuatoom/booth vs. severaloom(s)/booth(s), possibly organised in different departmgnts
the distributionandthroughputof work. Thenumber of work shiftalsodiffers between sites;anging
typicallyfrom one to three shifts per dayr'he shift duration is usually 8h but may alsdoetwveen?
and12h, depending on the organisation of the site and nationaklaw

In GB, he numberof spray operators for manual spraying in spray room/bodgipically ranges
betweenone and14 workers per shiftBased on the arithmetic mean calculated from information
received from DUsnithe following we assume than averageten sprayers(five per shift,two shifts)

at 100% siteare engagegber dayper sitein this use.

Belowwe describén detail the relevantaskswith direct Cr(VI) exposure and the working conditions.
The use conditions specifiél Table9-14 apply tothesetasks.

Taskl: Decanting/mixing of liquid primer and filling of guns/cups/small containers

This task covers decanting/mixing of primer products and filling of vessels used for spraying or for
brushing/rolling applications.In a dedicated area, the primer products are decanted from the
containers and mixed. The dedicated area is either a specific work area in a workshop with mechanical
ventilation, ore.g.,a preparation cabirffood/benchor worktable(see Figure Vi8 in Annex VIl

of which may be equipped with LEV.

Usually, one to two workers perform this task at the same tinfe Worker first homogenizes the
closed containers of primer products (bottles or buckétgplacing it on ahaking or rotating device.
The worketthen transfers the required amouwtf primerinto amixing vessekither by careful pouring

or by using a disposabldevice (e.g.asyringg. The mixing vesséd typicallya disposable cup/bucket

or a bucket with a disposable inner liner that is discarded after Asesome sites also seusable
cup/bucketis used which is then cleaned afterwarttsthe mixing vessel, thevorker usually addso

the primer solutioma defined amount of activator and/or diluent solution. Tithe workermixes the
solutions(using e.g.a spatula or metal stirrgrTypically, after mixing, the worker checks the viscosity
of the mixture at least once (e.g., by pouring above the mixing vessel a small amount of the mixture
through a sieve with a defined pore size and determining the viscosity based on the time ifdakes
the volume to flow through the pores) and readjusts, if necessary, by adding diluent solution followed
by further mixing.

After mixing, the closedixing vesseis transported to the place of ugemall containersre carried
manually, larger containers are transported on a trollelf) the solution is used for spraying
applications, theworker connects thesesselto the spraying system. Often, smallegsselscan be
connected directly to a cup spray gun without the need to ofiem container Largervesselshe
worker positionsat the spraying unit and carefully inser& hoseinto the vesselthrough which the
solution is purped into the spraying system.

At some sites, the entire filling and mixing process is largely automatetithe paint is fed directly
from the packagindgrumsinto the spray systemia closed linesVery little interaction by the operator
is requiredat these sites

For the preparation of primer solutions ferushing/rolling in addition to the procedure described
above, workers may also use redmyuse solutions where they combine separately packaged, small
volumes of primer solution and activator. Viscosity testing is usually not required for these products.
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Paint residuesind empty chemical containeese collected in a special waste contaif@r hazardous
waste.Contaminated equipment ialsocollected in a container for hazardous wadgaint residues,
empty chemical containers and contaminated equipmeme collected byan external waste
management company (licensed contractor) tbsposl of as hazardous wast&Vhen cleaning of
equipment after decanting/mixing is required, the wash solutions (water or solvent) are disposed of
externallyby alicensed contractar

Note that if the work area is not equipped with an LEV, the worker wears RPE.

Task 2Primer application by manual spraying in open spray booth

At severalsites, parts are sprayed in an open spray boétbcording to the information provided by
the sites overall spraying in an open spray booth is less frequent than in a spray ramk 8).A
description ofthe setup of an open spray booth is given in secfich2.3.1

For sprayinghe worker stands at thepen sideof the booth and sprays in thdirection of the opposite
wall. Theyuse either a cup spray gun or a spray gun into which paint is fed via a pump sybsem.
worker can move thgarts to be sprayedithin the booth as they are either suspended from rotatable
carriers or positioned on @otating) table so that the worker can spray them evenly from all sides.

Task3: Primer application by manual spraying in spray room

A description ofthe setup ofa spray room is given in secti&h2.2.3.1 During the spraying process,

the worker is inside the spray roofMheyuse either a cup spray guan airbrush (small cuppray gun
enablingvery precise sprayingr a spray gun into which paint is fed via a pump system. The part(s)
is/are positioned on a rack. Typically, the worker moves along and around the part(s) Huethedn

spray the part(s) evenly from all sides. It may also be possible for the worker to move the components
within the room if they are suspended or positioned on movable carriers.

Task 4Primer application by spraying outside spray room/booth/hangar

Soraying outside a spray room odadicatedspray hangais anly performedat very few sitesnd with

low frequency In such cases, spraying is carried out in a regular workshbangarwithout exhaust
ventilation. Typically, this task is required when spraying on a large part (e.g., an entire helicopter or
aircraft)is necessargnd it is technically not feasible to place the part into a spray roonedicated

spray hangar (for example, when an aircraft is being repaired and mechanically worked on in a
workshop without LEV and only minor touaps to the primer layer are subsequently required by
spraying) Onlyisolated areas ofsurfaces are being spray@uthese cases (i.e., not the whole surface

is sprayed)

For spraying outside spray room/booth/hangathe surface to be sprayed is either temporarily
enclosed (e.gby a tent specially designed for this purpose) and a mobile exhaust air extraction system
is set up in the enclosure, or, at sites where this is technically not possible, spraying is carried out only
at times when no other workers are present in the wdrp (e.g, at night). These measures are taken

to minimize the exposure of neimvolved workers. Typically, only om@rker performs the spraying.
Theworker stands on the floor or on a scaffold and sprays the area to be treated using a cup spray
gun, or an airbrush
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Figure9-2: QEIFYLX S ¥2NJ I adSyidé 6A0GK Y20AtS [ 9
spraying outside of apray room/booth/hangardirectly on the aircraft

Tasks: Cleaning of spray gun(s) and equipment

The spray gun and equipmensed for spraying dbrushing/rollingare cleaned after thgrocess of
primer applicationis completed

Jeaning of spraying equipmeiid performed after all spraying scenariobut the procedure can be
different, depending on the spraying system used at the $ie spray gurand equipmentarecleaned
e.g.,within the LEMequipped spraying area (spray booth/room/hangam)a fume hoodon a vacuum
table,in a paint mixing roonor in aclosed systemTypically, cleaning is performed by one worker per
spray gun. @ remove most of the paintie worker empties the spray guoleans itand blows itwith
compressed ajitypicallywithin the LEMequipped spraying area (spray booth/mé¢hangar), in a fume
hood, or on a vacuum tableFor further cleaningthey use a solvenbased or watetbased wash
solution (depending on the base of the primer used)

When using a spray gun into which paint is fed via a pump system, the welalyblows it outit in
the spray booth/room/hangarTheyconnectthe spray gun to a tankith washsolution andtypically
clips the gun head into a designated vessel (e.g., a budkdt)e station where the vessel with wash
solution is standing, the worker controls the supply and drain ofwtlashsolution into the system.
Theypump the wash solutiothrough thesystemfor a certainperiodto clean the lines and the spray

Non-confidential version CHEMICAL SAFETY REPQ 64



Copy right protected, Property of Members of ADCR Consortigido copying/use allowed

Juy 2024 Use of primer products other than wash or bonding primers  StG PCOPHD

gunfrom the inside At some sites, instead of draining the used wash solution into a vessel, the worker
sprays it with the gun into the exhaust system of the spray. After cleaning, thevash solution left
in the system remains therein until the spray gun is used the next time.

If a cup guror airbrushis used, theoperatormayblow it outby manually filing the wash solution into
the cup gurairbrushandsprayinghe wash solution into a designated vesselnthe direction ofthe
exhaust system of the sprdypoth/room/hangar.

All types of spray gunsan befurther cleaned which may be performedutside the spraing area
e.g., in thepaint mixing room a fume hoocdr on a vacuum tabler in a cleaning systeniit several
sites the workerinses the spray guwith wash solutioror immerses(parts of)the spraygunin wash
solution. It may be necessary thahey disassemble the spray gun prior to cleanamy, n case of
larger paint residues on the guthat they usea brushfor cleaning At other sites the worker places
the spray headf the spray gun (assembled or disassemblad) dedicatedautomatic gunwashing
machinewherein it isthen washedThe washing machinie a closed systenfrom whichthe worker
does not experience exposure during the cleaning protessFigure VIIb inAnnex VI

Cleaning obrushing/rollingequipment (e.g., brushe&also performeck.g.,in the paint mixing room,

a fume hood or on a vacuum table/ rinsingor immersingthe equipmentin wash solution The
brushing/rollingequipment can also be cleaned in an automatic cleaner with closed loop (located in a
dedicated place in the paint shop area).

The wash solutions are collectdny anexternal waste management company (licensed contractor) for
disposl of as hazardous waste

9.2.3.2.2.1 Inhalation exposure

Measured inhalation exposure concentration

In total, 144 personal monitoring datand 12 stationarydataare included in thenhalation exposure
assessment for this SEGf the 144 personal monitoring data33 are longterm 0 x & Kshift
representative and.11 are shortterm (<2h) measurements. TH stationary measurementsan be
divided ineightlong-term measurementsandfour short-term measuremens.

The personal monitoring data come fra2f sites inGB About55% ofthe data {9 values, including
67 shortterm and12longterm measuremens) are <LOQ ardb% @5values, including4 shortterm
and 21 longterm measuremens) are >LOQ.

The 12 stationary datacome fromsixsites inGB About58% of thestationary measurementéseven
values, includingwo shortterm and five longterm measuremens) are <LOQ and2% (ive values
includingtwo shortterm andthree longterm measuremens) are >LOQ.

Table9-15 gives & overview of the available data fgpray operators for manual spraying in spray
room/booth.

LAllongd SNY  YSI adzZNBYSy G a 6 xniépresenthtile mdasyfaingnis SundBised 4s Suchidé BHFTWA
exposure values; no recalculation has been performed. Measurements <2h were not used to calculate 8h TWA exposure
values.
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Table9-15: Overview of available inhalation exposure measurements for WC& $pray
operators for manual spraying in spray room/bootht GB sites
Total >LOQ <LOQ
Personal
-Longl S NI 6 %33 21 12
- Shortterm (<2h) 111 44 67
Stationary
-Longli SNXY 6 %8 3 5
- Shortterm (<2h) 4 2 2

Themeasurements werperformed onworkerscarrying outasks with primer products containirgfC
and/or PCGand/or PHDDuring somaneasurements, thevorkersalsomay havehad Cr(VI) exposure
from primer products notcovered under the present use (e.g., from spraying of wash primers or
bonding primers) or from uses of other chromates (e.g., when performing slurry coating with
chromium trioxide) Note that thechromateusedduringthe measurement could not always be clearly
assigned. According to the information given in thenitoring reports, during some measurements
severalchromatesmay have been used. In some reports, no information was given on the substance
used.

Further, it has to be considered thahe initial applications did not explicitly distinguish betweepén
booth" and "room" in the exposure scenario. The wording ugete initial applicationsvas "spraying

in spray cabin/spray booth'Consequentiythe sitessubmittingmeasured values did in most casks

not specifywhether spraying was performed in dimpen booth" orin a "roomé We only assigned
those measurement data to spraying in open spray booth where it was expliegsityibed in the data
documentation that thespray facilitywas an open spray booth (for example, it was described that the
booth is "open™). We did not consider the sole use of the term "booth" as a reason for assigning the
data to open spray booth, since the waidldoothé can be used universally for both sprayfagilities

Due to these stringent criteria for the assignment of the measurement data to the open spray booth,
it is likely that certain measurement data wereunted forspraying in the spray room, although actual
spraying in an open spray booth was foemed, if the latter could not be clearly understood from the
documentation.Accordingly the number of measurement values cannot be used to conclude the
distribution of spraying activities in eithepenbooth or room.

Table9-16 shows thesummary statistics of workplace measurementsdpray operatorsFor values
<LOQwe considerechalf of the LOQ (LOQ/2)r statistical evaluationMeasurements are from the
period 2017-2022. Further, specific evaluations analyse the role of individual tasks or differences
between individual substance&nnex IV of this repogirovides asummary on the analytical methods

for inhalation exposure monitoring and information on their LOQ® individual measurements can

be provided upon request.
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Table9-16: Summary statistics of inhalation exposure measurements for WC& 3pray
operators for manual spraying in spray room/bootht GB sites

Personalg long-term (measurement period2017- 2022)

N % of |AM SD Median |90" Perc.
total  |[ug/m?] |[ug/m?] |[ug/m? |[ug/m?]

Total 33 100 2.99 4.32 1.10 5.00

Specific evaluations:

- Sprayroom 31 939 3.03 4.43 1.10 5.00

- Tasks withouspraying 2 6.06 n.a. n.a. n.a. n.a.(MAX =
4.45)2

- Spray room wittstC exclusively28 84.8 3.19 4.62 1.05 6.23

- Spray room witiPCO exclusive2 6.06 n.a. n.a. n.a. n.a. (MAX =
3.00)°

Personalg short-term (measurement period2017- 2022)

N % of AM SD Median |90" Perc.
total  |[ug/m?] ([ug/m? |[ug/m? |[ug/m?]

Total 111 100 37.8 89.2 2.5 101

Specific evaluations:

- Sprayin open spray booth 5 4.50 3.9 n.a. n.a. n.a. (MAX =
7.00)

- Sprayroom 63 568 62.3 112 3.80 259

- Taskswithout spraying 43 38.7 5.8 16.1 2.50 3.00

- Sprayroom with StCexclusively|54 487 68.2 119 3.00 284

- Spraying in room, PCO 4 3.60 23.8 n.a. n.a. n.a.(MAX =

exclusively 54.0)

- Spray roomwith PHD 1 0.901 |n.a. n.a. n.a. n.a. (MAX =

exclusively 1.50)¢

Stationaryc¢ long-term (measurement period 20172022)

N % of |AM SD Median |90" Perc.
total  |[ug/m? |[ug/m? ([ug/m?] |[ug/m?]

Total 8 100 1.4 n.a. n.a. n.a.

Specific evaluations:

- Spray room 4 50.0 1.63 n.a. n.a. n.a. (MAX =
6.00)

- Tasks withouspraying 4 50.0 0.445 |n.a. n.a. n.a. (MAX =
0.990)
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Stationary¢ short-term (measurement period2021)
N %of |AM SD Median |90" Perc.
total  |[ug/m?] ([ug/m? |[ug/m? |[ug/m?]

Total 4 100 5.0 n.a. n.a na. (MAX
9.50)

Specific evaluations:

- Spray room 4 100 5.0 n.a. n.a. n.a. (MAX =
9.50)

All exposure values rounded to three significant figures for presentation, but unrounded values used for calculation of
exposure.

n.a. = not assessed; the statistical parameter was only determined if at least three (for AM) or ten (for SD, Medidh and 90
percentile) values were available.

aThe individual values are45and 0500 ug/m3(<LOQ and reflestz LOQ).
bThe individual values a&00and 0.5@ pg/m3(<LOQ and reflects ¥2 LOQ).
¢The individual valuées 1.50 pg/n? (<LOQ and reflects %2 LOQ).

Personal measurementslongterm

The 90" percentile over all longterm personal measurements B00 ug/m3. Out of the33 total
measurements31 (93.9%) cover spraying in a spray ropno measurementwas performed during

spraying in an open spray bootfherefore, o statement about the similaritgr difference in exposure

froma LN @Ay 3 AYy |y a2LISy 022 tfiscdat®sst) N22Y OlFy 06S YIF

The31measurements coverext to the primarytasks(i.e., decanting/mixing of liquid primer and filling

of guns/cups/small containerdask 1) and/or keaning of spray gun(s) and equipmétdsk 5)) also
secondary taskswvhich weregperformed by spra operators(i.e., Primer application by brushingilling
(task7), Handling of solid and/or liquid waste (ta8k Maintenance and cleaning of spray area(s),
including filter changetésk9), Machining on surfaces on amtraction bench/room/booth including
cleaning (task @), Machining on surfaces in large work areas (e.g., workshop, hall, room), including
cleaning (task 1)). The 9@ percentile for these measurements5<0 pug/m?.

No personal longerm measurementsre available foispraying in open spray boothr for spraying
outsidespraybooth/room/hangar. Presumably, a reason why no letegm values have been provided
for these tasksnay be thasprayingn open spray booth is performed less frequerahd rather short
term (see section below)}than spaying in room Furthermore, sprayingoutside of spray
booth/room/hangaris usually performed only for a short duration.

Of the31 measurements28 values(84.8%) cover main tasks performeaclusivelyith StC, with a
90" percentile of6.23ug/m3. Twomeasurementsg.06%) cover maimasks performed witiPCO
exclusivelywith amaximum value of 3@ug/m? (value range0.500 pg/m3to 3.00 ug/m?3). No

values have beeprovidedfor PHD Accordingly, no substanespecific differences in exposure levels
can bederived from the data set

Use of RPE was reported for all measurements covering spraying tasks and for most measurements
covering task 1 and/or 5.
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Personal measurementsshort term

A total 0f111 personal shorterm measurements were taken while the workers performed the main
tasks partly alsoincluding secondary tasksof spray operators for manual spraying in spray
room/booth. The number of measurements presented below cover the individual main .th&ke

that in several cases the worker carried out more than one task during the measurement (so these
data are counted more than once in the list).

Decanting/mixing of liquid primer and filling of guns/cups/small contai@sk 1):63 (GB)
Primer application by manual spraying in open spray b¢iattk 2)5 (GB)

Primer application by manual spraying in spray rqtask 3):63 (GB)

Primer application by spraying outside spray booth/room/hangar @skl (EEAno GB datp
Cleaning of spray gun(s) and equipméask 5) 50 (GB)

= =4 -4 -8 -9

The 9¢' percentile of all shortterm measurements ist01 pg/m3. Out of the 111 shortterm
measurementspnly five (4.50%) cover spraying in an open spray booth (taskift) an AM 0of3.94
ug/mé. With 63 values(56.8%) most ofthe measurementgover sprayingn a spray room (task 3). The
90" percentileof sprayingn a spray roonis 259 ug/m?, showing thathis spraying task has a strong
impact onthe 90" percentile of the total shorterm data

No sprayingactivity but the main tasks dcanting/mixing of liquid primer arddr filling of
guns/cups/small containergtask 1) and leaning of spray gun(s) and equipmefiask 5)and/or
secondary taskge.g, Primer application by brushing/rolling (task 7), Handling of solid and/or liquid
waste (task 8), Maintenance and cleaning of spray area(s), including filter change (task 9), Machining
on surfaces on aextraction bench/room/booth, including cleaning (task 10), Machining on surfaces

in large work areas (e.g., workshop, hall, room), including cleaning (tapwérE)performed during

43 measurements36.8%), for which the 90 percentile is3.00 ug/m?.

During54 measurements the only exposure task was spraying in a spray room using exclusively StC,
with an AM 0f68.2ug/m®and a 9@ percentile 0f284 pug/me. Fourvalues cover exclusivespraying

with PCQwith a maximunvalue of 54.0 ugh?(valuerange: 1.00 pgm3to 54 ug/m?3). Spraying of
exclusively PHD is covered tily onemeasurementwith a measured value of 1.503/m®.Due to

limited number of monitoring data for PCO and®HDonly, no substancespecific differences in
exposure levelsan be derived from the data set

Use of RPE was reported for all measurements covering spraying tasks and for most measurements
covering task 1 and/or 5.

Stationary measurementslongterm

For theeight longterm stationarymeasurementghe AM is 1.04 pgim?®. As described above for the
personal monitoring dataywe have asghned values to spraying in a spray room if it was not
unambiguous from the activity description of the datiaat spraying was performed in an open spray
booth. No stationary longerm measurements are available foriper application byspraying in open
spray boothandspraying outside spray booth/room/hangar

Four value$50.0%) covespraying in spray room. Out tifese four valueswo values cover spying
in spray room exclusively, while the other twaluesrepresentingsprayingin a spray roomin
combination with e.g. cleaning of spray gun(s) and edpment (task 5). The remaining four
measurements were taken while the workesxclusivelyperformed decanting/mixing of liquid primer
and filling of guns/cups/small containeftsisk 1).
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Due to thelack of data forsinglesubstance measurements f@&tG PHDand PCQOno statement on
substancespecific exposure can be malasedon the stationary londerm measurements

Stationary measurementsshortterm

Thefour stationary shoriterm measurements were taken while the workers performed the main tasks
of spray operators for manual spraying in spray room/bo@bkcanting/mixing of liquid primer and
filling of guns/cups/small containeftask 1)and Cleaning of spray gun(s) and equipméask 5)) in
combination with secondary tasks(i.e., Primer application bybrushing/rolling (task 7)and
Maintenance and cleaning of spray area(s), including filter change (tagh@)AM of the four values
(two sites)is 5.00 pg/n (range:0.400 pg/m3to 9.50 ug/ms3), which is considerablpwerthan the AM
(62.3pg/m®) andthe 90" percentile(259 pg/md) of the personal shorterm values(N =63; 16 site$
covering spraying in a spray rooirhis can be due to the circumstance that the stationary sampling
devices may have been set up at a further distance fromethéssion source than where the worker

is typically acting during personal sampling. However, a clear statement cannot be made based on only
four data points.

Primer application by spraying outside spray room/booth/hangar

Fortask4, Primerapplication by spraying outside spray room/booth/hangas data from GB sites are
availableTherefore, we report iffable9-17. data from EEA sites using this task as a proxy for GB data.
As it is expected that theonditions of usen GB are comparable to those in EEA, we consider it
appropriate to use these data for the exposure assessment of task 4.in GB

Table9-17: Summary statistics of inhalation exposure measurements for WC§ 3pray
operators for manual sprayingutside open spray booth/room/hangarat EEA
sites

Personalg short-term (measurement period 20172023)

N (% oftotal |AM SD [ug/n¥] Median 90" Perc.
[Hg/m?] [Ho/m?]  |[pg/m?]
- Spraying outside opel31 |6.11 486 461 354 967
spray
booth/room/hangar

Stationaryc short-term (measurement period 20182023)

N |% of total |AM SD [ug/n¥] Median 90" Perc.
[ug/m?] [g/m?]  |[ug/m’]
- Sprayingputside open|2  |3.64 n.a. n.a. n.a. n.a. (MAX =
spray 3450)2

booth/room/hangar

All exposure values rounded to three significant figures for presentation, but unrounded values used for calculation of
exposure.

n.a. = not assessed; thtatistical parameter was only determined if at least three (for AM) or ten (for SD, Median &nd 90
percentile) values were available.

aThe individual values af®6 and 345Qg/m3.
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Spraying outside a spragooth/roonvhangaris performedonly ata few sitesin EEA and with low
frequency In total, 31 personal shotterm and two stationary shofterm measurements are available.
The90" percentilefor the personal monitoring datis 967 pg/m. For the two measurements covering
spraying outside of spralgooth/room/hangar, the individual values are 706 (application of basic
primer PAC 33, PHD) and 3450 pgfapplication of wash primer P99, PHD). Both measurements were
taken for 30 min, 1 m away from the worker applying the primer. It has to be notedhbatise of
wash primer is not covered by this use and that the measurement from the usagif primeris
formally not part of this use. However, as describe@géttion9.1.2.6.2 for theassessment of thigse

it is not possible to exclude values covering exposure from other uses.

The monitoring data for task 4 are considerably higher than the monitoring data for spraying in a spray
room since no exhaust ventilation is used in the area where spraying is performed.

Automated spraying

At a few sites also automated spraying performed which is not considered as a separa&hsk
Sprayingakes placen a closed system and the worker oslypervises spraying from a control area.

A few monitoring data are available representing automated spraying, as shown in the below table.
Two longterm personalnd stationarymeasurements are availabfeom GBsiteswith an AMof 0.01
pg/m3and a maximum value @01pg/m3. The values indicate that worker exposure from automated
spraying icomparablylow. No short-term dataare availableneither for personal norfor stationary
measurements

Table9-18: Summary statistics of inhalation exposure measurements for WC& 3pray
operators for manual spraying in spray room/booth Automated sprayingat GB
sites

Automated sprayingmeasurement period2019- 2022
N |AM [ug/m?® [SD [ug/n¥] |Median [ug/m?] 90" Perc. [ug/n?)
Personak longterm |2 ]0.01 n.a. n.a. n.a. (MAX=0D?2

Sationary ¢ longterm |2 |0.01 n.a. n.a. n.a. (MAX = 0.0

All exposure values rounded to three significant figuresfi@sentation, but unrounded values used for calculation of
exposure.

n.a. = not assessed; the statistical parameter was only determined if at least three (for AM) or ten (for SD, Medidh and 90
percentile) values were available.

aThe individual values ate/o times 0.01ug/m?3(<LOQ and reflest2 LOQ).

Risk characterisation is based on the complete set of-teng personal measuremenfsom GB sites
Table9-19 shows the resulting lonterm inhalation exposure concentratioior spray operators for
manual spraying in spray room/boothsed for risk assessment, based on the" @@rcentile of
personal sampling values.

RPE is worn for all spraying tasks ,aaido for task 1 and task 5, at least if they are not performed
under LEVTherefore,use ofRPE is considered in the exposure assessnsimte the 99 percentile

of longterm measurements is dominated by spray applications, for which RPE is always worn, we
consider it appropriate to account for its use (even though some sites performed individual low

Non-confidential version CHEMICAL SAFETY REPO 71



Copy right protected, Property of Members of ADCR Consortigido copying/use allowed

Juy 2024 Use of primer products other than wash or bonding primers  StG PCOPHD

exposure tasks without RPE OO2 NRAYy 3 (G2 GKS aAiSQa AyRdzadNAI
Accordingly, an APF 20 is applied to thexposure value

At most sites the workers do not spend their whole work shift on Cr(VI) tasks related to manual
spraying in a room or booth (e.g., they also spray Gi(®#)products or perform masking during their
work shift). However, for a conservative assessmentcaresider that 100% of their working time are
spent on Cr(VI) tasks related to manual spraying in a room or bAottmrdingly, no correction is made

in the assessmerfor the working time spent on tasks related to this useng correction factofor

Cr(VI) tasks 100).

Asstated abovesome measurements cover (partial) expostn@n usesnot related to thepresent
use but it is not possible to fferentiate the measurement data according to usétowever, we
considerthat workers have partial exposure from use of bondamgl/or washprimers containing StC
PCQand/or PHD since theyspend part of their working timen usingsuch primer typesTherefore,
we apply an additional factaio the 90" percentileto account for that.This factor is based on the
market shares ofhe primer types covered under the different uses and #&0for the present e
(as described in sectidh1.2.6.3.

Table9-19: Measured inhalation exposure concentration for WCS¢ ISpray operators for
manual spraying in spray room/bootlat GB sites
Type of |[Number of|[Exposure |Assigned |Exposure |Time Market Long
measure |measure |value? protection |value correction |share term
ment ments [ug/m3] |factor (APF)corrected [factorfor |correction |exposur
for RPE  |for RPE Cr(VI) tasks|factor @ ee

[ug/m?] [ug/m?]

Personal |33 5.00 20 0.2%0 1.00 0.780 0.195

All exposurevalues rounded to three significant figures for presentation, but unrounded values were used for calculation of
exposure.

aBased or90" percentile of measurements.
b RPE is used, see above.
¢ Since the workers spend 100% of their working time on Cr(VI) tasks a time correction fac@frisfuked.

d The share of primer types covered under the present use7®80ompared to all primer types on the marketievant for
ADCR.

e The factors for time correction and market share were appls text above).

Note that spraying outside of sprépoth/room/hangarleadsto high exposure values, which are not
consideredby the 90" percentileof longterm measurementssince only shofterm measuements
are available for this task. Howevéased ordatafrom EEA sitest can beconsideed that this task
is performed at maximum fa80 min 1x/week,and that RPE with APF 40 was w(irattery-powered
filtering device (APF 40) or device with external air supply (APF, 2&fterm exposurefrom this
task would be @71 pg/m3® (967 pg/m? x (60 min/480 min) = 121 ug/m®/shift, 121/5 = 24.2
ug/mé/week, application of APF 400:604 pug/m?, consideringsBmarket share correction factor of
0.780=0.471pg/md).

Accordinglyfor workers performingspraying outside of spradyooth/room/hangar, exposure from this
task contributes to their longterm exposureif they perform it inaddition tothe other tasks listed
above For these workers, longerm exposure i€.666ug/m3(0.195+0.471=0.666 ug/m?). However,
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we would like to emphasize that this activity is oolyried out at very few sites by a small number of
workers

9.2.3.2.2.2 Risk characterisation
Risk for carcinogenicity

Table9-20 shows the risk characterisation for carcinogenicitysipray operators for manual spraying

in spray room/booth The risk for carcinogenicity is based on measured Cr(VI) inhalation exposure data
for these workersand the RAC dosesponse relationship for the excess lifetime cancer risk for lung
cancer(ECHA, 2013a

Table9-20 Risk characterisation for carcinogenicity for WC§ $pray operators for manual
spraying in spray room/booth

Route of exposure and/Longterm exposure |Risk characterisation: |Excess lifetime cancer

type of effects [ug/m?3 Excess lifetime lung  |risk (ELCR)
cancer riské [1/pg/m3)
Inhalation: Systemic |0.195 4.00E03 7.80E04

Long Tern{for workers
not alsospraying
outsideof spray
booth/room/hangan)

Inhalation: Systemic |0.666 4.00E03 2.66E03
Long Tern{for workers
alsospraying outsidef
spray
booth/room/hanga)

All values rounded to three significant figures for presentation, but unrounded values used for calculation of exposure.

aRAC doseesponse relationship based on excess lifetime lung cance{fE@KA, 2013aExposure to 1 ug/MCr(VI1) relates
to an excess risk of 4x2@or workers, based on 40 years of exposure; 8h/day; 5 days/week.

b Excess lifetime lung cancer risk

Conclusion on risk characterisation

Carcinogenicity

Theexcess lifdime cancer risk fospray operators for manual spraying in spray room/boigth.80&
04 for sprayers not performing sprayingutside of spraybooth/room/hangar and 2.66E03 for
sprayers also performingprayingoutside of sprayooth/room/hangatr.

This risk estimate can be considered as conservative, because:

- itis based on a conservatiexposurerisk relationship ERR),

- it uses the 90 percentile of the reported longerm measurements,

- these measurements were not corrected for their duration but assumed to be shift
representative values.
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In GB o average, W assume thaten sprayersare engaged per day per site in this atesites where

no sprayingoutside of spraybooth/room/hangar is performed There are no GB datar spraying
outside of spraybooth/room/hangar. Therefore,EEA data are usedn EEAat sites carrying out
sprayingoutside of spraypooth/room/hangar, one sprayemer dayper site(20%of sites)is engaged

in thisuse.For sites where the work distributed among a higher number of workers, a higher number
of people would have to be considered, but their lelegm average individual exposure concentration
would be lower.

9.2.3.2.2.3 Biomonitoring

A detailed description of how the biomonitoring data was compiled and additional information on the
available database is provided in Annesf\this CSR.

For this WCS biomonitoring data are available frane sitesin GB sampled in the years 20422022.
The data cover the main tasks @iray operators for manual spraying in spray room/boattd some
measurements additionally cover main tasks performed by:

1 Spray operators for manual spraying idedicatedspray hangar
1 Machinists

Biomonitoring datavere reportedby companies eitheas individual values or assults for groups of
workers and are reported here accordingly (see AnnexT k. following table shows the summary
statistics for the individual values and an overview of the available group entries.

Table9-21: Biomonitoring data forWCS 1¢ Spray operators for manual spraying in spray
room/booth

Individual values

N 54

AM [umol Cr/molcreatinine] 1.51

Median pmol Cr/molcreatinine] 0.851

90th Perc. jimol Cr/molcreatinine] 2.04

N > 10.Qumol Cr/molcreatinine 1

% of data with 20.0umol Cr/molcreatinine 1.85%

All exposure values rounded to three significant figures for presentation

In total, 54 individual values are available, with an AM oblumol Cr/mol creatinine and a 90
percentile 0f2.04 umol Cr/molcreatinine.Only one value exceesl 10.0umol Cr/molcreatinine (UK
BMGV with 11.09 pmol Cr/mol creatinine

Overall, the reported biomonitoring data confirm that tbedy burdenof spray operators for manual
spraying in spray room/bootexceededhe recommendedJKBMGWalue inGBonlyononeoccasia.

Thebiomonitoring data are not considered quantitatively for the present exposure and risk assessment
due to the reasons described in secti®:11.2.6.2
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9.2.3.3 Worker contributing scenari@ ¢ Spray operatorgor manual spraying ira dedicatedspray
hangar

Spray operators for manual sprayingamedicatedhangarare usually involved iseveralactivities
related to the painting processlypicaltaskswith possibleCr(VI) exposure performed by these
operators are:

Main tasks

1 Task 1Mixing of larger volumes of liquid primer (including transport and connection of the
primer solution at the place of use) (PROC 5, PROC 8b)
1 Task 2Primer application by manual sprayingaidedicatedspray hangar (PROC 7)

Secondary task

1 Task3: Cleaning of spray gun(s) and equipment (PROC 28)

1 Task4: Handling of solid and/or liquid waste (PROC 8b)

1 Tasks: Primer application by brushinglling (PROC 10)

1 Task6: Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
PROC 9)

I Task7: Maintenance and cleaning of spray area(s), including filter change (PROC 8b, 28)

I Task8: Sanding of large surfaces containing Cr(VI)dedicatedhangar, including cleaning
(PROC 21, PROC 24)

1 Tasko: Primer application by manual spraying in spray room (PROC 7)

I TaskLO: Machining on surfaces on antraction bench/room/booth including cleaning (PROC

21, 24)
1 Taskll: Machining on surfaces in large work areas (e.g., workshop, hall, room), including
cleaning (PROC 21, 24)

As task8 to 11 are main tasks performed by other SEGs, they are described in detail in the respective
G2N] SNI O2y (iNROGdziAYy A &OSYy | NIptprookfpdoldl & BNEEaridE2 NJ Y I v ¢
see sectio.2.3.0 X Wh LIS NI { BrosRingldSingdF 20NMdelesRation.2.3.4 > Wal AyiSyl vy
YR Of SIyAy3a g2N] SN&and?;2ée)sectialP.29 F NBPROWRa QOB Y R @aC
and11; see sectior.2.3.5.

In the following sections, the conditions of use for each task with potential direct Cr(VI) exposure are
specified and the individual activities are described in more detail.

9.2.3.3.1 Conditions of use

Table9-22 summarises the conditions of use for tteskswith direct Cr(VI) exposurearried out by
Spray operatorfor manual spraying ia dedicatedspray hangar

Table9-22: Conditions of use; Worker contributing scenarid ¢ Spray operatorgor manual
spraying ina dedicatedspray hangar

Product (article) characteristics

1: Primer products containing StC (watersed or solvenbased)

Maximum concentration of StC [%] (w/w): 50
Concentration of Cr(VI) from Si%] (w/w): 13

Non-confidential version CHEMICAL SAFETY REPO 75



Copy right protected, Property of Members of ADCR Consortigido copying/use allowed

Juy 2024 Use of primer products other than wash or bonding primers  StG PCOPHD

2: Primer products containing PCO (waltaised or solvenbased)

Maximum concentration of PCO [%] (w/w): 10

Concentration of Cr(VI) from PCO [%] (ww 1

3: Primer products containing PHD (watsased or solvenbased)

Maximumconcentration of PHD [%] (w/w): 24

Concentration of Cr(VI) from PHD [%] (w/w 6

4: Primer products containing S#nd/or PHD PCQwater-based or solvenbased)

Maximum total concentration of Cr(VI) fronr 13
StCPCOPHD [%] (w/w):

Maximum Cr(VIgoncentration in products 13
(considers all above listed products) [%]
(wiw):

Amount and concentration used (or contained in articles), frequency and duration of
use/exposure

Task 1: Mixing of larger volumes of liquid primer (PROC 5, PROC 8b)

Maximum Cr(VI) concentration handled [% 13

(wiw):

Amount of product [L/shift]: 10-200
Duration of task [min/shift]: 5-120
Frequency of task [days/year]: 7-240

Task 2: Primer application by manual spraying in a dedicated spray hangar (PROC 7)

Maximum Cr(VI) concentration handled [% 13

(wiw):

Amount of product [L/shift]: 0.01-30

a) shortterm

Duration of task [min/shift]: 10-30
Frequency of task [days/year]: 2 - 48xlyear *
b) longterm

Duration of task [min/shift]: 10-240
Frequency of task [days/year]: 2 - 48xlyear *

Technical and organisational conditions and measures

Task 1: Mixing of larger volumes of liquid primer (PROC 5, PROC 8b)

LEV: No

Type of LEV: -
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Type of general ventilation in working hall: Mechanical ventilation

Air changes per hour (ACH) of general X ol /|
ventilation:

Other RMMs in place: Restriction of access by means of signage or
physical segregation or through strict procedure

Task 2: Primer application by manual sprayingdedicated spray hangar (PROC 7)

LEV: Yes

Type of LEV: Spray hangarlaminar downflow or crosst f 2 &
3 ACH)

Type of general ventilation in working hall: n.a.

Air changes per hour (ACH) of general n.a.

ventilation:

Other RMMs in place: Restriction of access by means of signage or

physical segregation or through strict procedure
During spraying, only persons involved in the
spraying process are allowed in the dedicated
spray hangar.

Conditions and measures related to personal protection, hygiene, and health evaluation

Gloves

Chemical resistant gloves according to EN 374 as per relevant risk assessment must be wo
during all tasks.

Eye protection

Eye protection as per relevant risk assessment must be worn during all tasks.

If an airfed hood, helmet, or fulmask is worn during spray application, no further eye protecti
is needed.

Type of eye protection to be used for specific tasks is laid down in work instructions for the t

Task 1: Mixing of larger volumes of liquid primer (PROC 5, PROC 8b)

RPE: Yes, at least full mask with P3 filter (including
combined gaparticle filter) if not performed
under LEV or extraction bench/booth.

Protection clothes: Yes, chemical protective coverall or apron

Task 2: Primeapplication by manual spraying in a dedicated spray hangar (PROC 7)

a) shortterm

RPE: Yes, at least full mask with P3 filter (including
combined gaparticle filter)

Protection clothes: Yes, chemical protective coverall

b) longterm
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RPE: Yesambient airindependent breathing apparatus
(fresh air hose, compressed air line, suppiéd
respirator or similar, see Annex VI)

Protection clothes: Yes, chemical protective coverall
hiKSNJI O2yRAGAZ2Y & FFFSOGAYT 62N] SNAQ SELRA
Task 1: Mixing darger volumes of liquid primer (PROC 5, PROC 8b)

Place of use: Indoors

Temperature: Room temperature

Task 2: Primer application by manual spraying in a dedicated spray hangar (PROC 7)

Place of use: Indoors
Temperature: Room temperature
Spray technique: Spraying with no or low compressed air

Additional good practice advice. Obligations according to Article 37(4) of REACH do not app

None

* Task is typically performed irregularly

9.2.3.3.2 Exposure and risks for workers

Between individual sites, the number of spray operators for manual sprayiagl@dicatedspray
hangar is variable, depending on several factors such as the size of the steelué the partand
surfaces to be sprayeid the dedicatedsprayhangar(e.g, whole airplane helicopter,fuselage only

small area on aircrafetc.), the distribution and throughput of work. The number of work shifts also
differs between sites, rangintypicallyfrom one to three shifts per dayThe shift duration is usually

8h but may also be between 7 and 12h, depending on the organisation of the site and national laws.

In GBthe numberof operators for spraying ia dedicated sprayangartypically rangebetween one
andsixworkersper shiftfor shortterm sprayingand betweenone and 56 workersper shiftfor long-
term sprayingBased orthe arithmetic mearcalculated from information received fromUs,in the
following we assume thabn averageeight sprayers(four per shift two shifts)are engaged peday
per site (at 20% of sitesn shortterm spraying and that 18 sprayers(18 per shift one shifts) are
engagedper day persite (at 20% of site long-term spraying.

Belowwe describén detail the relevantaskswith direct Cr(VI) exposure and the working conditions.
The use conditions specifién Table9-22 apply tothese tasks.

Task 1:Mixing of larger volumes of liquid primer (including transport and connection of the primer
solution at the place of use)

This task covemnixing of large volumegf liquid primer products It alsoincludes thetransportof the
vessel containing the mixtur@nd connection of thenixedprimer solution at the place of use

In a dedicated area, the primer products are decanted from the containers and niilkediedicated
area iseither a specific work area in a workshop with mechanical ventilatioe,gra mixing room
which may be equipped with LEV.
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Usually, @e to two workers perform this task at the same tiniée worker takethe dosedcontainers
(typicallypackaging drumswith primer solutionfrom the storage roonor shelfandplacesthem on a
shaking or rotating device for homogeation. After homogenizatiorthey then open the containers

in the dedicated mixing aredheycarefullypour the requiredamount of gimer and activator(and

where required also thinnefogether ina mixing vesel The mixing vessel is typically a disposable
bucket or a bucket with a disposable inner liner that is discarded after use. At some sites also a reusable
bucket is used which is cleanafter use Thesolution is therstirred either automatically orusinga
manualstirrer.

Typically, after mixing, the worker checks the viscosity of the mixture at least once (e.g., by pouring
above the mixing vessel a small amount of the mixture through a sieve with a defined pore size and
determining the viscosity based on the time it takes the volume to flow through the pores) and
readjusts, if necessary, by additnner followed by further mixing.

When themixingprocess is finishedhe worker closes thgessel withthe mixed primer solutiorand
transports iton a cart to the place of useAt the place of usée.g., adedicatedspray hangar, spray
room or automated spraying systenthe worker connects the vessel to the spraying systéhey
positionthe vesseht the spraying unit and carefully inserts a hose into the vessel through which the
solution is pumped into the spraying system.

At some sites, the entire mixing process is largely automated, and the paint is fed directly from the
packaging drums into the spray system via closed lines. Very little interaction by the operator is
required at these sites.

Paint residuesind empty chemical containegse collected in a special waste container and disposed
of externally. Contaminated equipment is collected in a container for hazardous Welkn cleaning

of equipment after decanting/mixing is required, the wash solutions (water or solvent) are disposed
of externally by a licensed contractor.

Note that if themixingarea is not equipped with an LEV, therker wears RPE.

Task 2Primer application by manual sprayingaidedicatedsprayhangar

A description of the setup ofdedicatedsprayhangar iggiven in sectio®.2.3.3.1

In adedicatedspray hangatarge parts such as whosrcrafts(e.g., airplanes, helicoptersr limited

areas thereof)are sprayed.Typically, Bw aircrafs are sprayed with primer at the end of the
production process before the topcoat is applied. On newer models, primer application is often only
required on limited areas of the aircrafOn older aircraft that are being overhauled, the existing
primer and paint layer is first removed (either chemically or by mechanical stripping, see $e2t®8

and sanding, see sectidh2.3.9 before new primer and topcoat are applied. This usually involves
spraying larger areas of the aircraft with primer.

TypicallyJongterm sprayings performedfor sprayinga whole aircrafin adedicatedspray hangar
Short-term sprayingmay be required for limited surfaceor smaller partsdepending on the area to

be sprayed During the spraying process, the workerre inside thededicatedspray hangarFor
spraying they use a spray gun into which paint is fed via a pump system or a cup spray gun (for limited
surfaces)When a pump system is used themer solution isisually providedh one or several buckets

or barrelspositionednext to the spray gun station.

In the following,spraying of a whole airplane is describ&dhen spraying other aircrafts or limited
areas thereof, the process is comparable, but usually less workers are spraying simultarteeusly
spray duration is shortegnd the use of platforms or scaffolding may be unnecessary.
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Before starting the sprayingrocessthe workerstypicallytest the pressure setting of their spray gun
by spraying some paint intemptybuckets provided. When the correct air pressure setting is achieved,
the workersspread out around the aircraft argprayeither from the floor (for the lower parts of an
aircraft) orclimb ontoascaffoldingwhich is built around the aircrafty on platforms(which can move
around the aircrafbr the wings of an airplanePer platformusually one tolreesprayers are standing
for spraying.The workerscan spray the aicraft downwards (when working on top of the araft),
horizontally andvertically. For spraying the lower part d¢tie aircraft it may also be required thtey
sprayoverhead When a wholeircraftis being sprayed, typically the workers spray simultaneously on
different levels and move along ttaércraft (e.g., starting at the front).

At least when older aircrafts are being overhaulgdner spraying isypicallyperformedin two layers

(a wash primer and protective primer layer wash primer being out of the scope of this ugkfter
sprayingof the first layer, the worlers climb down the scaffolthoving platforms roughly clean the
spray gus by pumping a solvent/water through the spray systamd let the primer layer on the
airplane dry(sometimes overnightheforethey applythe secondorimer layer. At somesites he first
andthe second layers applied within one shift by the same group of workers, while at other sites, the
two layersmay besprayed by different groupsf sprayersWhen new aircrafts are being sprayed,
usually only one layer gfrimer (protective primer) is appliedo the aircraft.

9.2.3.3.2.1 Inhalation exposure

Measured inhalation exposure concentration

For GB,only four personal monitoring datare availablefor spray operatorgperforming manual
sprayingin a dedicated spray hangaifhe four personal monitoring datare shortterm (<2h)
measurements reported by one GB sitéAll measured values are >LORo stationary data are
available from GB sites.

Due to the small amount of GB data, we report belmaomeasurement data for sprayers from EEA
sites operating under comparable conditions of use.

From EEAites 186 personal monitoring datand 14 stationary data are included in the inhalation
exposure assessment for this SEG. Of tiépB8sonal monitoring datal3are longli S NI 2pshifs K 0
representative and.73 are shortterm (<2h) measurements. THd stationary measurementsan be
divided in12longterm measurements antivo short-term measuremerd.

The personal monitoring data come fral® sites infour countries in the EEA\bout4% of the data
(eightvalues,all short-term measurements) are <LOQ a#6bb6 (L78values, includind.65 short-term
measurements) are >LOQ.

The 14 stationary datacome from four sites inone EEAcountry. About 29% of the stationary
measurementsfour values, all longerm measurements) are <LOQ ari?4 (en values, includingwo
shortterm measurements) are >LOQ.

Table 9-23 gives a& overview of the available data fagpray operators for manual spraying @
dedicatedspray hangar

2Allongd SNY  YSI adzZNBYSy G a 6 xniépresenthtile mdasyfaingnis SundBused 4s Suchidé BHFTWA
exposure values; no recalculation has been performed. Measurements <2h were not used to calculate 8h TWA exposure
values.
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Table9-23: Overview of available inhalation exposure measurements for WE& Spray
operatorsfor manual spraying ira dedicatedspray hangaat GB and EEA skie

Total >LOQ <LOQ

Personal alGBsites

-Longli SN 6 %0 n.a. n.a.

- Shortterm (<2h) 4 4 n.a.

Personalat EE/Asites

-Longl SN 6 % |13 13 0

- Shortterm (<2h) 173 165 8

Stationaryat EEAsites

-Longl SN 6 % |12 8 4

- Shortterm (<2h) 2 2 0

The measurements were taken atiorkers performing tasks with primer products containing StC
and/or PCO and/or PHIDuring somaneasurements, thevorkersalsomay havehad Cr(VI) exposure
from primer products not covered under the present use (e.g., from spraying of wash prilets)

that the chromateusedduringthe measurement could not always be clearly assigned. According to
the information given in thenonitoringreports, during some measurementeveralchromatesmay
have been used. In some reports, no information was given on the substance used.

Further it has to be considered thate only assigned those measurement data to spraying in
dedicated spraynangarwith an explict descriptionin the documented data, indicating that spraying
was performed in hangawith a ventilation systemElsespraying data were assigned the SEG
Bpray operators for manual spraying in spray room/bébéttion9.2.3.2

Table9-24 shows thesummary statistics of workplace measurements dpray operatorsaat GBand
EEAsites For values <LOQvye consideredhalf of the LOQ (LOQ/Zpr statistical evaluation. All
measurements are from the period 20-2023. Annex |V of this repomprovides asummary on the
analytical methods for inhalation exposure monitoring and information on their LOiggsindividual
measurements can be provided upon request.

Table9-24: Summary statistics of inhalation exposure measurements for WEZ§ Spray
operatorsfor manual spraying ira dedicatedspray hangamat GB andEEA sites

Personalg short-term at GB sitefmeasurement period2020- 2022

N % of |AM SD Median |90" Perc.
total  |[ng/m? ([ng/m? |[ug/m? |[ug/m?]
Total 4 100% (1014 |n.a. n.a. n.a. (MAX =
1280)

Personalg long-term at EEA siteémeasurement period2020- 2022
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N %of |AM SD Median |90" Perc.
total  |[ug/m?] ([ug/m? |[ug/m? |[ug/m?
Total 13 100 1.27 1.87 0.310 (4.04
Personal; short-term at EEA sitegmeasurement period2020- 2023
N %of |AM SD Median |90" Perc.
total  |[ug/m?] ([ug/m? |[ug/m? |[ug/m?
Total 173 100 631 4204 |145 832
Specific evaluations:
- Mixing of large volumes 4 2.3 3.25 n.a. n.a. n.a. (MAX =
exclusively 6.70)

- Spraying iradedicatedspray |49 28.8 1535 {7831 (240 1060
hangar exclusively

- Spraying iradedicatedspray |17 10.0 215 231 184 536
hangar, StC exclusively
- Spraying iradedicatedspray |32 188 2236 9668 320 1742

hangar, IPIDexclusively

Stationary¢ long-term at EEA sitegmeasurement period2020- 2022

N % of |AM SD Median |90" Perc.

total  |[ug/m? ([ug/m? ([pg/m? |[ng/m?]
Total 12 100 3.37 8.86 0.0335 [9.02
Specific evaluations:
- Mixing of larger volumes, 4 33.3 0.105 |n.a. n.a. n.a.(MAX =
exclusively 0.160)
- Spraying in dedicatedspray |2 16.7 n.a. n.a. n.a. n.a.(MAX =
hangar exclusively 30.0)2

Stationary¢ short-term at EEA sitegmeasurementyear 2020

N % of |AM SD Median |90" Perc.
total  |[ug/m?] ([ug/m?] |[ug/m? |[ug/m?
Total 2 100 n.a. n.a. n.a. n.a.(MAX =
59.9)°

All exposure values rounded to three significant figures for presentation, but unrounded values used for calculation of
exposure.

n.a. = not assessed; the statistical parameter was only determined if at least three (for AM) or ten (for SD, Medidh and 90
percentile) values were available.

aThe individual values aH).0 and 30.qQug/m3.
bThe individual values a#2.9 and59.9g/ma.

¢One value is includecbvering bothmixing of larger volumes of liquid primer (task 1) aletanting/mixing of liquid primer
and filling of guns/cups/small containers (task 6)
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Personal measurementslongterm

The 90" percentileover thelongterm personal measurementisom EEA sitess 4.04 ug/m®. All 13
measurementscover spraying ina dedicated spray hangar and nineneasurements(64.3%)
additionallycoverdecantingiixingof liquid primer and filling of guns/cups/small containeffer d
least nine of the 18neasurements it is described that the workers also performedexposure tasks
(e.g., chemical strippingyrepaiing the surface by cleaning the aircraftssessing and masking of the
aircraft, applyingdifferent Cr(VIfree paint-products.

Overall,appraximately 0% of the longerm personal measurements covieeside the twanain tasks
alsosecondary taskeith primer application byrushingtolling (task5), and cleaning of spray gun(s)
and eaqyipment(task3).

No additional evaluation for the singler(VI) substanceStG PCOpr PHDwas performed, due to
limited availability of data.

Use of RPE was reported for all measurements covering spraying tasks and for most measurements
covering tasK.

Personal measurementsshort term

Thel73 personal shodterm measurement$rom EE/Asiteswere taken while the workers performed
the main tasks of spray operators for manual sprayir@dadicatedsprayhangar Note that in several
cases the worker carried out more than one task during the measurenmBrg number of

measurements presented below cover timelividual main tasks.

1 Mixing of largevolumes of liquid prime(task 1):four exclusively (five in total, with one also
including other tasks)

1 Primer application by manual sprayingamedicatedhangar(task 2):49 exclusively 166 in
total including otheitasks as well)

The 90" percentileof all shortterm measurements i832 pug/m?. Out of the173 measurements49
(28%) cover spraying im dedicated hangar (task 2) exclusively The 98¢ percentile of these
measurements 1060 pg/mé, indicating that the 90" percentile of the total shorterm data is
dominated by data from spraying taskfie main taskmixing of larger volumegask 1)is performed
exclusivelyduring four measurements4.35% note that during one measuremeilecanting/mixing
of liquid primer and filling of guns/cups/small containevas also performed), for which theAM is
3.25ug/m?3, suggesting a low exposure from this task

Thereis a total of 17 measurements(from three sites) during which the only exposure task was
spraying in adedicatedsprayhangarusing exclusivel$tC For these measurements the AM2%5
ng/m? and the 9" percentile is536 pg/mé. This90" percentileis by factor two lowerthan the 9¢"
percentile for the49 data covering exclusively sprayingitedicatedspray hangar (106@g/m?) with
any of the three chromates or combinations thereof

For spraying of PHD primer onB2 valuesare availablgfrom four siteg. Thesedata coverthe use of
wash primes (ot covered under this ugeandprotective primers. During nne measurementdoth
typeswere used TheAM ofthese meaarements is2236g/m3andthe 90" percentileis 1742ug/m?,
whichis byfactor 1.64 higherthan the 90" percentile(1060ug/m?®) of the total short-term values for
exclusive spraying iadedicatedsprayhangar However, the datahowa high variability (SD 8668
ug/m?3). This variability comes from sispecific differences in theeasured values. At two sites all
measured values (N = 13) are in the range 0-48% pugm?. At the third site(N = 12five values are
> 500 pg/ni (range 1.87% 1020) and at the fourth sit€N =7) sixvalues are 500 pg/n? (range 337
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55100 ug/n¥). For the fourth siteit is described in the monitoring repdiar the sevenmeasurements

that all operators spray at the same time, so there is a large clomisifaround the aircraft The six
measurements of exposure >500 pg/mere taken on sprayers working at the first flazfra scaffold

(i.e. in the lower area of the aircraft), while the measuremer&G9 ug/n¥ (i.e., 337 pug/n¥) was taken

for a worker spraying at the second floofrthe scaffold (i.e.on a higher level)The data suggest that
spraying in the lower areas is associated with higher exposure, which seemswitgoalll workers

are spraying at the same time and the workatshe lower levels aradditionallyexposed to the mist

from above workers (although the workers are staggered longitudinally along the airdraft).
consequence to the monitoring resultfie site has developed a detailed action plan to reduce the
exposure of the workers. The plan includes installing an extractor to reduce the concentration of paint
which has difficulty to escag below the aircraft (in addition to the top to wall extraction installed in
the dedicatedspray hangar)Moreover, only one person shall spray below the aircraftpi@vent
simultaneous exposure, and a second person will take over after a while. These two people will leave
the hangar as soon as they have finished this zone. Osd#i#olds there should be a larger distance
between the sprayers on each level (the next level will not start fiméiiminutes after the first level).

Because of these sitgpecific differences in exposure levels, no statement can be made about the
comparability of exposure levels between the use of StC and PHD primers. However, excluding sites
three and four that use PHD, the exposure levels using PHBS- 432 ug/n¥, 90" percentile 378

ng/m?3) are within the 98 percentile of the exposure from St684 pg/n¥), suggesting comparable
exposure.

The four personal shoterm measurements from GB were taken at one GB site, while the workers
performed the main tasks of spray operators (edgecanting/mixing of liquid primer and filling of
guns/cups/small containers (task)1)'he AM of the four shoterm measurements 4014 ug/n¥,

with values ranging from 735.63 pg#o 1280 pg/ni. The operators used 3Mersaflo M100 head

top RPE devices. The concerned site explained that the high values were associated with overspray
activities resulting from spiying activities of multiple sprayers working simultaneously and impacting

the breathing zone of each other. Additionally, according to the site, bcback effects of some
aircraft parts are unavoidable due to the configuration of the parts. The sitéromd that the
spraying methodology is currently-essessed to reduce the bounce back effects.

Although limited information is availabkeom GB the measured values are similar to the EEA data.

No data for sprayingof PCQare included in theavailabledataset, suggesting that spraying of primer
containing PCO rarely performed in aledicatedspray hangar

Use of RPE was reported for all measurements covepraying in aledicated spraypangarand for
most measurements covering tatk

Stationary measurementslongterm

For the total ofl2long-term stationarymeasurementsrom EEA sitethe 90" percentileis9.02pug/m?3.
Thereof two values 16.76) cover spraying in a spraginger exclusivel{<60 and <20 pg/f). These
two values are from the same site. Apparently, th@Qof the analytical method used to determine
the Cr(VI) concentration in the sample way high, whereby these values (considering [23€)30
and 10 pg/nd) strongly impact the 90 percentile of longterm data.

In total, half of the datagx values, B%) covenext to thespraying tasktask 2), alssecondary tasks
(e.g.,cleaning of spray gun(s) and equipmétask 3, primer application by brushingélling (task 9).
Four measurements were taken while the worker exclusively performming of large volumegask
1; MAX =0.160. The90" percentileof longterm stationary data i®y approximately factor 2 higher
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than the 90" percentile of personal lonterm data @.04ug/m?3). This difference is due to the impact
of the two values that were below the very hig®Qs

Stationary measurementsshortterm

Thee are onlytwo stationary shoriterm measurementsavailable(42.9 and 59.9 ug/m?3), both from
EEA sitesThey covepspraying ira dedicatedsprayhangarand other secondary tasks (e.g., cleaning of
spray gun(s) and equipment (task, Yrimer application by brushingdlling (task 5) and
decanting/mixing of liquid primer and filling gfins/cups/small containers (task)6)

For exposure assessment of spoperators for manual sprayirig a dedicatedspray hangr, we will
deviate here from our common approach of using thé& @@rcentile of personal lonterm exposure
values as the basis for thissk characterisatiorAs described above, considerably higher number of
short-term valueg(173valuesfrom EEA sites pldsur values from GB sitgthan longterm valuegN

= 13)isavailable fothese workersThis can be explained by the fact that sprayirmdedicatedspray
hangar is usually carried out fehort durations (atmaximum240minutes per shiff(seeTable9-22).
This is also evident from the descriptioascompanyinghe longterm measurements, during all of
which not only hangar spraying of primers but al€w(Vhfree activities (e.g.masking of the aircraft
or spraying of Cr(\M)ee paints) were performed.According to the previous authorization
applications, spraying imdedicated sprajangar was performetbr less thar240 minper shift,once
perday 004602, StCand 004702, PHD.

For a conservative exposure assessment, we therefore calculate thégiongexposure fronthe 90"
percentileof the total short-term datafrom EEA and GB sites combir{860 pg/n¥, asshown inTable
9-25):

1 For workers performing shoterm spraying by assuming 30 min exposure time and 450 min
exposurefree time. This results in an 8h TWASSE6ug/m? (890 pug/m? x (30 min/480 min) =
55.6ug/m?).

1 For workers performing lortgerm spraying by assuming 240 min exposure time and 240 min
exposurefree time. This results in an 8h TWA4dS5 ug/m? (890 pug/m?3 x (240 min/480 min) =

44519/md).
Table9-25: Summary statistics gbersonal shoriterm inhalation exposure measurements for
WCS2 ¢ Spray operatorfor manual spraying ira dedicatedspray hangamat GB
and EEAites

Personalg short-term at GB sitesind EEA sites in totdmeasurement period 20202023)

N AM SD Median 90" Perc.
[mg/m3  |[ug/m3  |[ug/m?] [ug/m?]
Total 177 640 4156 157 890

All exposure values rounded to three significant figures for presentation, but unrounded values used for calculation of
exposure.

The calculate@h TWAvalues arehigher than the 9% percentile of the longerm valuegof EEA data)
by a factor ofapproximatelyten in case okhortterm spraying andy a factor of approximatelyQD
for sprayingup to 240 min suggestinghat longterm exposures estimated in the present approach
in a very conservative way
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Accordingto the approach described abovesk characterisation is based on tBa TWA calculated
from the 90" percentileof the complete set ofhort-term personal measurementJ.able9-26 shows
the resultinglong-term inhalation exposureoncentratiors for spray operators for manual spraying in
a dedicatedsprayhangarused for risk assessmertistinguishing between loagerm and shoriterm
spraying

RPE is worn faprayingandfor mixing, at least if mixing it performed under LEM.herefore,use

of RPE is considered in the exposure assessrBante the 90 percentile ofshort-term measurements

is dominated by spray applications, for which RPE is always worn, we consider it appropriate to account
for its use Accordingly, an APF 260 is applied to the exposure value for shtatm spraying and an

APF oB50is applied to theexposure valudor longterm spraying

At most sites the workers do not spend their whaerking timeon Cr(VI) tasks related to manual
spraying in aledicated sprayhangar(e.g., they also spray Cr(\i¢e products or perform masking).
Typically, the workers perforrauchtasks only one day per weeklowever,in order totake into
account that alscsecondary taskare performed during theiworking time (e.g.,sanding of large
surfaces containing Cr(VI) inadicatedhangar task §, the assessment assumes that spray operators
spend40% of their time on tasks related to sprayirig a dedicatedspray hangar(spraying in a
dedicated sprayhangaris performed up to once per weekand in addition secondary taskare
performedup toonce per weekconsidering for these tasks the same exposure level as for spraying in
a dedicatedspray hangar, which is a conservative assumptidocordinglya correction is maden

the assessmerfor the working time spent on tasks related to this use (time correction factor for Cr(VI)
tasks =0.400).

Asstated abovesome measurements cover (partial) expostn@n usesnot related to thepresent
use but it is not possible to differentiate the measurement data according to udesever, we
consider that workers have partial exposure from use of bondimdjor washprimers containing StC
PCGQand/or PHD, since they spend part of their working time on using such primer fipesefore,
we apply an additional factaio the 90" percentileto account for that.This factor is based on the
market shares othe primertypes covered under the different usasd has been estimated for this
WCS ab.880for the present e (as described in sectidhl.2.6.3.

Table9-26: Measured inhalation exposure concentration for W@ Spray operators for
manual spraying ira dedicatedspray hangar

Type of |[Number of|[Exposure |Assigned |Exposure |Time Market Long

measure |measure |value? protection |value correction |share term

ment ments [ug/m3] |factor (APF)corrected [factor for |correction |exposur

for RPE  |for RPE Cr(VI) tasks|factor 9 ee

[hg/m?] [hg/m?]

Personak, |177 55.6 20 2.78 0.400 0.880 0979

short-term

spraying

Personak, |177 445 250 1.78 0.400 0.880 0.627

longterm

spraying

All exposure values rounded to three significant figures for presentation, but unrounded values were usaddtation of
exposure.

aCalculatedralue, which is &ised or@0h percentile ofshort-term measurements.
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b RPE is used, see above.

¢ Since the workers spendid% of their working time on Cr(VI) tasks a time correction facto0.d00 is used(the task is
performedup toonce per week

dThe share of primer types covered under the presentia€880compared to all primer types on the market relevant for
ADCR.

e The factors for time correction and market share were app(ssk text above).
9.2.3.3.2.2 Risk characterisation

Risk for carcinogenicity

Table9-27 shows the risk characterisation for carcinogenicity for spray operators for manual spraying
in a dedicated spray hangar The risk for carcinogenicity is based on measured Cr(VI) inhalation
exposure data for these workers and the RAC desponse relationship for the excess lifetime cancer
risk for lung cancefECHA, 2013a

Table9-27: Risk characterisation for carcinogenicity for W& Spray operatordor manual
spraying ina dedicatedspray hangar

Route of exposure and/Longterm exposure |Risk characterisation: |Excess lifetime cancer

type of effects [Mg/m?3] @ Excess lifetime lung |risk (ELCR)
cancer risk [1/ug/m 3|
Inhalation: Systemic |0.979 4.00E03 3.92603

Long Tern{for workers
performingshort-term

spraying

Inhalation: Systemic [0.627 4.00E03 25103
Long Tern{for workers
performinglong-term

spraying

All values rounded to three significant figures for presentation, but unrounded values used for calculation of exposure.

aCalculated value, which isbed or@0" percentile ofshortterm measurements.

b RAC doseesponse relationship based on excess lifetime lung cancefEGKA, 2013aExposure to 1 ug/MCr(VI) relates
to an excess risk of 4x2€or workers, based on 40 years of exposure; 8h/day; 5 days/week.

¢ Excestifetime lung cancer risk

Conclusion on risk characterisation

Carcinogenicity

The excess lifime cancer riskor spray operators for manual sprayingdmedicatedsprayhangar
performingshort-term sprayingis 3.92£-03.

The excess lifgme cancer riskor spray operators for manual sprayingdmedicatedsprayhangar
performinglong-term sprayingis 2.51E03.

This risk estimate can be considered as conservative, because:

- itis based on a conservatiexposurerisk relationship ERR),
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- it uses the 98 percentile of theshortterm measurementso calculate an 8h TWA for long
term exposurg

On average, @ assumen GBthat eight sprayersare engagegber day persite in shortterm spraying

(at 20%o0f sites)andthat 18 sprayersare engaged peday persite in longterm spraying(at 20%of

siteg. For sites where the work is distributed among a higher number of workers, a higher number of
people would have to be considered, but theingterm average individual exposure concentration
would be lower.

9.2.3.3.2.3 Biomonitoring

A detailed description of how the biomonitoring data was compiled and additional information on the
available database is provided in Annesf\this CSR.

For this WCS biomonitoring data are available ftam sitesin GB sampled in the years 20-2022.
The data cover the main tasks g@iray operators for manual sprayingamedicatedsprayhangar and
most of themeasurements additionally cover main tasks performed by:

1 Spray operators for manual spraying in spr@agm/booth

Biomonitoring datavere reportedby companies eitheas individual values or assults for groups of
workers and are reported here accordingly (see AnnexTRg. following table shows the summary
statistics for the individual values and an overview of the available group entries.

Table9-28: Biomonitoring data for WCS2 ¢ Spray operators for manual spraying ia
dedicatedsprayhanga

Individual values

N 23

AM [umol Cr/mol creatinine] 1.28
Median [umol Cr/mol creatinine] 1.00
90th Perc. imol Cr/molcreatinine] 0.24

Number of datasets with individual values > 1farfiol |0
Cr/molcreatinine

Group entries
N 53

Number of data sets 3

Number of datasets with individual values > 1farfiol |0
Cr/molcreatinine

All exposure values rounded to three significant figures for presentation

n.a. = not assessed; the statistical parameter was only determined if at least three (for AM)(fort€D, Median and 90
percentile) values were available.

In total, 23 individual values are available, with an AM of 1.28 umol Cr/mol creatinine anfl a 90
percentile of1.00umol Cr/mol creatinineNo value exceeds 10.0 pmol Cr/mol creatinitkK(BMGY
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Another53 valuedrom three data setsre available a8 group entries476 values from nine data sets
for this WCSNo value exceeds 10.0 pmol Cr/mol creatiniod&K BMGY

Overall, the reported biomonitoring data confirm that tbedy burdenof spray operators for manual
spraying ina dedicatedsprayhangardid not exceed the URMGMn a single case.

Thebiomonitoring data are not considered quantitatively for the present exposure and risk assessment
due to the reasons described in secti®11.2.6.2

9.2.3.4 Worker contributing scenari® ¢ Operators performingorushing/rolling

Brushing/rollingoperatorsare workers who perfornbrushing/rollingas their main exposure task. At
many sites brushing/rollingis a secondary task.g, for spray operators or sanders incedicated
hangar for detailssee section®.2.3.2 9.2.3.3and 9.2.3.6. However the main exposurdasksfor
these SEGare sprayingactivitiesor sanding in aedicatedhangar. Accordingly, these workers are not
covered by the present SEG.

Typicalkaskswith possible Cr(VI) exposure performed by these operators are:

Main tasks
9 Taskl: Primer application by brushingdlling (PROC 10)

Secondary task

1 Task2: Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
PROC 9)
Taslk3: Handling of solid and/or liquid waste (PROC 8b)

Task4: Machining on surfaces in large work areas (e.g., workshop, hall, room), including
cleaning (PROC 21, 24)

1 Task 5Machining on parts in large work areas (evgprkshop, hall, room), including cleaning
(PROC 21, 24)
1 Task 6Cleaning of spray gun(s) and equipment (PROC 28)

1
1

Astasks 2 to6 aremain tasks performed by other SEGs, they are described in detail in the respective
62N] SN O2y (iNROdzi Ay A &OSy Il NIptprookfpdoil & JidhEEgisee NJ Y I v ¢
section9.23.0 X Wal AyiaSylFyOS | yR Of SI y3stdsedic®ORB.GaH T2 NJ a
Wa I OK A y A4aids;Qee eidtiof.].335.

In the followingsections, the conditions of use for each task with potential direct Cr(VI) exposure are
specified and the individual activities are described in more detail.

9.2.3.4.1 Conditions of use

Table9-29 summarises the conditions of use for tteskswith direct Cr(VI) exposurearried out by
operator performingbrushing/rolling

Table9-29: Conditions of use¢ Worker contributing scenario3 ¢ Operators performing
brushing/rolling

Product(article) characteristics

1: Primer products containing StC (watsrsed or solvenbased)
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Maximum concentration of StC [%] (w/w): 50
Concentration of Cr(VI) from StC [%] (w/w) 13

2: Primer products containing PCO (walaised orsolventbased)

Maximum concentration of PCO [%] (w/w): 10
Concentration of Cr(VI) from PCO [%] (w/w 1

3: Primer products containing PHD (wabersed or solvenbased)

Maximum concentration of PHD [%] (w/w): 24
Concentration of Cr(VI) from PHD [8]w): 6

4: Primer products containing St€HD PCQwater-based or solvenbased)

Maximum total concentration of Cr(VI) fromr 13
StC/PCO/PHD [%)] (w/w):

Maximum Cr(VI1) concentration in products 13
(considers all above listed products) [%]
(wiw):

Amount and concentration used (or contained in articles), frequency and duration of
use/exposure

Task 1: Primer application by brushing/rolling (PROC 10)

Maximum Cr(VI1) concentration handled [% 13

(wiw):

Amount of product [L/shift]: 0.05-10
Duration of task [min/shift]: <5-480
Frequency of task [days/year]: <1-240

Technical and organisational conditions and measures

Task 1: Primer application by brushing/rolling (PROC 10)

LEV: No

Type of LEV: -

Type of general ventilation iorking hall: Natural ventilation
Air changes per hour (ACH) of general -

ventilation:

Other RMMs in place: No

Conditions and measures related to personal protection, hygiene, and health evaluation

Gloves

Chemical resistant glovegcording to EN 374 as per relevant risk assessment must be worn (
all tasks.

Eye protection
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Eye protection as per relevant risk assessment must be worn during all tasks.

If an airfed hood, helmet, or fulimask is worn during spray application, no further eye protectiq
is needed.

Type of eye protection to be used for specific tasks is laid down in work instructions for the t:

Task 1: Primer application lmwyushing/rolling (PROC 10)
RPE: No

Protection clothes: Yes, chemical protective clothing *
hiKSNJI O2yRAGAZ2Y & FFFSOGAYT 62N] SNAQ SELRA
Task 1: Primer application by brushing/rolling (PROC 10)

Place of use: Indoors

Temperature: Roomtemperature

Additional good practice advice. Obligations according to Article 37(4) of REACH do not app

None

* Except where use of small volumes makes skin contact unlikely

9.2.3.4.2 Exposure and risks for workers

Between individual sites, the number gperators performindorushing/rollingis variable, depending
on several factors such as thee sizeits role inthe supply chair{e.g, MROcompanies perform more
brushing/rollingactivitiesthan OEMs)the distribution and throughput of work. The number of work
shifts also differs between sites, rangitypicallyfrom one to three shifts per day. The shift duration
is usually 8h but may also between7 and 12, depending on the organisation of the site and national
laws.

In GB, The numbelof operators performingorushing/rollingrangesbetweenone and52 workersper
shift. Based orthe arithmetic mean calculated from information received from Ddghe following
we assume thabn average 18 brushing/rolling operators (18 per shift,one shift) are engagedn this
scenarigper site per day

Belowwe describén detail themaintaska t NA Y S NJ | LILJ A CoHingéh The/usedcdnditiohsbza K A y 3
specifiedin Table9-29 apply tothis task.

Task 1:Primer application by brushingglling

This task covers application of liquid primer products by brushitigig. Usually, thebrushing/rolling

solution is prepared by spray operators for manual spraying as described in detail in 8e2i®A.2

(task:decanting/mixing of liquid primer and filling of guns/cups/small contaiperg at some sites it
may also be prepared by the operators performimgishing/rolling In addition, also readio-use

touchrup kits are available, where separately packaged small volwhesimer and activator only
need to be combined. The mixing of these reatyuse kits is usually performed by the

brushing/rollingoperators themselves

The applicatiorof liquid primer productdy brushingrollingis performed withvarioustools .g.,art
brush, bended brush, cotton bud, touchp pen, sponge, rqlletc). Usually, verysmall surfacesre
treated by brushing using e.g., art brusir,cotton bud Snall to middle sized surfaces atgpically
treated by rolling.
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The brushing/rollingprocesscan beperformedin various working areas e,dgn a dedicatedspray
hangar, spray room, composition worksh@sserbly line, or MRO workshopTheworkingarea may
dependon the size othe surfaceareafor whichbrushing/rollingis necessarand on the size of the
part to be worked onBrushing/rollingcan be performed in the course of various working processes,
e.g.,after machiningor repair work where smallsurfaces requirgecoding, where surface treatment

by brushings advantageous compared to sprayjifay touching up transport damage or if attachment
points in the fixtures have remained uncoated during spraying

When primer is applied by brushingdling to a small surface area the operator dips the
brushingtollingtool into the liquid primer paint, braces thexcesgaint from the brushingollingtool
andapplies the paint tadhe areago be (re-)painted.

Brushing/rollingof largersurfaceareasmayalsobe performed byollingif spraying is nathe preferred
approach(e.g.,when an air intake shaffappr. 50 cm in diametenf an aircraft is treatedbecause
exposureis too highdue to poor ventilationoutside the spray room/hangan the confined spade
Whenpainting is performed by rollinghe roller tool is dipped intothe vessel containing the primer
followed byrollingover the surfacareato be treated

Primer application by rollings applied less frequently at the sitégan primer applicatioron very small
surfaces with e.g., arbsh.

After the brushing/rollingactivity is finished, sed vessels angrushing/rollingequipment (e.g., cups,
brushes,etc.) are either discarded as solid hazardous waste or cleaned with watsoleent Eee
description for taskleaning of spray gun(s) and equipment (PROCa28Jesclied in sectior9.2.3.9.

9.2.3.4.2.1 Inhalation exposure

Measured inhalation exposure concentration

For operators performing brushing/rollifi personal monitoring data and five stationary dditam
GBsites areavailablefor the inhalation exposurassessmenfThel3 personal monitoring dataan be
divided intofive longterm 6 x & Khiiftrepresentative anaight short-term (<2h) measurementsOf
the five stationary measurementsfour are longterm measurementsand oneis a shortterm
measurement.

In total five GB sites reported personalmonitoring data and three GB sites provided stationary
monitoring data.

About 92% of the personal monitoringdata (2 values, four longterm and all shortterm
measurements) are <LOQ a0 bne longterm measurement) are >LO@bout 60% of the
stationary monitoring data (two lorterm and one shorterm measurements) are <LOQ and 40% (two
longterm measurements) are >LOQ.

Due to the small amount of GB data, we report beldsomeasurement data fooperators performing
brushing/rollingfrom EEA sites operating under comparable conditions of use.

BAllongd SNY YSI adzZNBYSy G a 6 xniépresenthtile mdasyfaingnis SundBised 4s Suchidé BHFTWA
exposure values; no recalculation has been performed. Measurements <2h were not used to calculate 8h TWA exposure
values.
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From EEA site&17 personal monitoring datand 31 stationary data arevailable for thenhalation
exposure assessment for this SEG. Of ti&sepersonal monitoring data85 are longli S N 9 » H K U
shift-representative and 32 are shortterm (<2h) measurements. TI84 stationary measurements

can bedivided into21 long-term andten shortterm measurements.

The personal monitoring data are from 61 sites in 12 countries in the EEA (considering also data
provided via Art. 66 notification fawhich either an indication of the country and the site was given

(42 measurementspr no information on the country or site was given (three measurements)). About
49% of the dataX07values, includin@0 short-term values) are <LOQ abd% (1D values, including

52 short-term values) are >LOQ.

The stationary data are from 13 sit#sfive countries in the EEA (including data submitted via Art. 66
notification, for which the country and in three cases the site were given (five measurements). About
84% of the stationary measurement&g(values, includingightshort-term values) are <LOQ até%

(five values, includingwo short-term values) are >LOQ.

Table 9-30 gives an overview of the data included in the assessment for operators performing
brushing/rolling

Table9-30: Overview of available inhalation exposure measurements for W&GISOperators
performing brushing/rolling at GB andEEA sites
Total >LOQ <LOQ
Personalat GB sites
-Longl SN 06 %5 1 4
- Shortterm (<2h) 8 0
Personalat EEA sites
-Longli SNXY 0 % (85 58 27
- Shortterm (<2h) 132 52 80
Stationary at GB sites
-Longli SNXY 0 x 4 2 2
- Shortterm (<2h) 1 0 1
Stationaryat EEA sites
-Longli SNXY 0 x |21 3 18
- Shortterm (<2h) 10 2 8

The measurements were taken at workers performing rigntask with primer products containing

StC and/or PCO and/or PHD. During some measurements, the workers also may have had Cr(VI)
exposure from primer products not covered under the present use (ergsh application wittwash

primers) or from uses of other chromates (e.g., when performing chemical conversion coasngall

BAllongd SNY  YSI adzZNBYSyYy G a 6 xniépresenthtile mdasyfaingnis SundBised 4s Suchids BHFTWA
exposure values; no recalculation has been performed. Measurements <2h were not used to calculate 8h TWA exposure
values.
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surfaceswith dichromium (tris)chromateising a touckup per). Note that the chromateisedduring

the measurement could not always be clearly assigned. According to the information given in the
monitoring reports, during some measurements several chromates may have ussehin some
reports, no information was given on the substansed

Table 9-31 shows the summary statistics of workplace measurementsofogrators performing
brushing/rolling For values <LOQ, we considered half of the LOQ (LOQ/2) for statistical evakithtion
measurements are from the period 202D23. Further, specific evaluations analyse the role of
individual tasks or differences between individual substanéemex IV of this report provides a
summary on the analytical methods for inhalation exposure monitoring and information on their LOQs.
The individual measurements can be provided upon request.

Table9-31: Summary statistics of inhalation exposure measurements for WBZSOperators
performing brushing/rollingat GB and EEA sites

Personal; long-term at GBsites(measurement period2019 and 2021- 2022

N % of |AM SD Median 90" Perc.
total  |[ug/m? |[ug/m? [ug/m?] |[ug/m?]
Total 5 100 0.0420 |n.a. n.a. n.a.(MAX =
0.130
Specific evaluations
- brushing/rollingapplication 4 80.0 0.040 |n.a. n.a. n.a. (MAX =
exclusively 0.130)
Personalg short-term at GB sitegmeasurement period2019 - 2022)
N % of |AM SD Median 90" Perc.
total  |[ug/m? |[ug/m? [ug/m?] |[ug/m?
Total 8 100 0.039 |n.a. n.a. n.a. (MAX =
0.135)
Specific evaluations
- brushing/rollingapplication 5 62.5 0.0563 |n.a. n.a. n.a. (MAX =
exclusively 0.135
Stationary¢ long-term at GB sitegmeasurement period2019 and 202}
N % of |AM SD Median 90" Perc.
total  |[ug/m? \[pg/m?] |[ug/m?] [ug/m?
Total 4 100 0.196 |n.a. n.a. n.a. (MAX =
0.400)
Stationaryc short-term at GB sitegmeasurement period2022)
N % of |AM SD Median |90" Perc.
total  |[ug/m? |[pg/m?] |[ug/m?] [ug/m?
Total 1 100 n.a. n.a. n.a. n.a.?

Personal; long-term at EEA sitegmeasurement period2018- 2022)
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N % of |AM SD Median |90" Perc.
total  |[ug/m? |[ug/m? [ug/m?] |[ug/m?
Total 85 100 0.250 0490 |0.080 |0.620
Specific evaluations:
- brushing/rollingapplication 63 74.1 0.19 |0.438 |0.0700 |0.316
exclusively
- brushing/rollingapplication, StC51 60.0 0.219 |0.484 |0.0700 |0.400
exclusively
- brushing/rollingapplication, PC(5 5.88 0.0975 |n.a. n.a. n.a.(MAX =
exclusively 0.150)
Personalg short-term at EEA sitegmeasurement period2017 - 2023)
N % of |AM SD Median 90" Perc.
total  |[ug/m? |[ug/m? [ug/m?] |[ug/m?
Total 132 100 0503 [1.3 0.102 |0.816
Specific evaluations:
- brushing/rollingexclusively 78 59.1 0546 [1.38 0.130 [1.12
- brushing/rolling StC exclusively60 455 0.587 |1.57 0.0905 [1.15
- brushing/rolling 4 3.03 0.550 |n.a. n.a. n.a.(MAX =
PCO exclusively 1.60)
- brushing/rolling 4 3.03 0.430 |n.a. n.a. n.a.(MAX =
PHD exclusively 0.497)
Stationary¢ long-term at EEA sitegmeasurement period2017, 2019- 2022)
N % of |AM SD Median 90" Perc.
total  |[ug/m? |[ug/m? [ug/m?] |[ug/m?
Total 21 100 0.120 |0.168 |0.0500 [0.500

Stationary short-term at EEA sitegmeasurement period2017,2019 - 2022)

N %of |AM SD Median [90™ Perc.
total  |[ug/m? |[ug/m? [ug/m?] |[ug/m?
Total 10 100  |0.158 0.1 |0.100 0.360

All exposure values rounded to three significant figures for presentation, but unrounded values used for calculation of
exposure.

n.a. = not assessed; the statistical parameter was only determined if at least three (for AM) or ten (for SD, Medidh and 90
percentile) values were available.

aThe individualalue is 0.000ug/m3 (<LOQ and reflects ¥2 LOQ)

Personal measurementslongterm

At GB sitesfor operators performing brushing/rollinghe AM for the five longterm personal
measurements i©.0420 ug/ms3. Due to the small databasealculation ofthe 90" percentileis not

Non-confidential version CHEMICAL SAFETY REPO 95



Copy right protected, Property of Members of ADCR Consortigido copying/use allowed

Juy 2024 Use of primer products other than wash or bonding primers  StG PCOPHD

reasonableThe main task of brushing/rolling primers containing, #&CQr PHD is covereldl all five
measurementsin addition to the main taskhe secondary task of decanting/mixing liquid primer and
filling guns/cups/small containersask 2)wasalsoperformed by operators whilene measurement
(20.0%0) were taken Four measurements are availablduring which the operator exclusively
performedbrushing/rolling activitiesThe AMof these values is 0400 pg/ms3, which iscomparableo

the AM of the total longterm measurements (0420 pg/m3) at GB sites

At EEA sites,he AM over the total longterm personal measurements for operators performing
brushing/rollingis 0.250 ug/nt and the 9@ percentile i50.620 ug/m?3. All 85 measurements cover the

main taskbrushing/rollingapplication of primers containing St2CCGor PHD. Twentjwo (25.9%) of

the 85 longterm measurements also cover secondary tasks of these workersdeaanting/mixing

of liquid primer and filling of guns/cups/small containéask 2), handling of solid and/or liquid waste

(task 3), nachining orpartsin large work area@task 4), cleaning of spray gun(s) and equipment (e.g.,
brush, task 6). Six of these values also cover activities with indirect Cr(VI) exposure (e.g., transportation
of parts to oven odrying/selt/heat-curing). TheAM oflongterm valuesfrom EEAsitesis by a factor

of 6.0 higher thanthe AM of total longterm values from GB sit€8.0420 ug/m?).

Of the85longterm measurements from the current assessmahEEA siteonly 28 values are clearly
assignable to very small parts/toucips and seven values to small and medium sized parts/taypsh
For the 28 values the AM is 0.20§/m3 andthe 90" percentile is 0.598ig/m3. For the small and
medium sized parts/touchups, the AM is @532 ug/ms3, but this value is based @x measurements
only andthus no comparison can be made for differences in exposure fmarshing/rolling parts of
different sizes

Sixtythree longterm measurements are available while the operator exclusively performed
brushing/rollingactivitiesat EEA sitesFor these measurementthe AM is 0.199ug/m?3 and the 9@
percentile is 0.316ig/m3. In comparison to the total lonterm measurementsat EEA sites
(0.620 ug/m3), the 9¢" percentile of performindprushing/rollingexclusively ispproximately by factor
two lower, indicating thathe additional tasks performed during the 22 other measuremdetsl to
higher exposure than brushing/rolling exclusiv@lile AM for brushing/rolling exclusively at EEA sites
(0.199ug/m3) iscomparableto the AM for brushing/rolling exclusively at GB sites (0.132 pug/ms3)

Of the total longterm measurementfrom EEAsites 51 values(60.0%) cover only the main task primer
application by brushingblling performed exclusively with StC. For these measurements, the AM is
0.219 pg/m? and the 9@ percentile is 0.84 pug/m3, which is comparable to the 9(ercentile of the
longterm measurements forbrushing/rolling applications exclusively(0.316 ug/m3) with any
chromate at EEA sitesFor brushing/rolling application withPCOonly, five longterm values are
available with an AM of 0.0974t9/m?3. For PHD exclusivelypvalues are availahle

Depending on the site, its organisation and which parts or aircrafts are treatdmtusping/rolling
activities and based on their internal assessments, the operators wear RPE or not.

Personal measurementsshortterm

Thereisa total of eight personal shoterm measurementavailable from GB sitaghile the operator
was performing brushing/rolling applications of primers contairst@, PCO or PHChe AMis 0.0389
png/ms3, but all measurements were below the LOQ (1/2 LOQ was consid&edhg three
measurementq37.5%) the operatorperformedthe secondary taskandling of solid and/or liquid
waste (task 3)in addition to the main task brushing/application of primeFsve of the shorterm

measurementy62.5%)coverthe main task brushing/rolling of primers exclusivelyth an AM of
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0.0563 pg/m? which iscomparableto the AM of the totalshortterm measurements (0389 pg/ms)
at GB sites.

At EEA sitesl32 personal shorterm measurements were taken while the workers performed the
main task primer application by brushimglling. During several measurements the workers
performed also secondary tasks. Note that in several cases the worker carried out more than one task
during the measurement (so these data are counted more than once in the list).

Decanting/mixing of liquid primer and filling of guns/cups/small contaifi@isk 2): 8 values
Cleaning of spray gun(s) and equipmehtee values

Handling of solid and/or liquid wasteask 3)four values

Machining on surfaces on axtraction bench/room/booth including cleaningone value
Machining on surfaces in large work areas (evgrkshop, hall, room), including cleanirgix
values

= =4 -4 -8 -9

For the total personal shoterm measurementsat EEA sitesthe AM is 0.503 pg/mand the 9@
percentile is 0.816ig/m3. In comparisorthe AM of total personal shorterm measurements at EEA
sites isapproximately one order of magnitudeigher thanthe AM of total personal shoitterm
measurements at GB sites (0.0389 ug/rausiblereasors for this difference arethat all shortterm
measurementgrom GB sites are below the L&GRdcomefrom onlyfive sites, whereasthe database
from EEA sitess much largeand more heterogeneousiowever,the small number bdata from GB
sitesdoes notallow a meaningfulanalysis of differences in exposure.

From the132 short-term measurementsat EEA siteh5 values are clearly assignable to very small
parts/touch-ups with an AM 00.502pg/m?2 and a 98 percentile 0f0.500ug/m3. For small to medium
parts/touch-ups23 values are available with an AM12ug/m3 and a 98 percentile of 173 ug/m3.

Out of the132 short-term valuesrom EEA site¥8 measurements %1%) were monitored while the
operator exclusively performetrushing/rolling activities. The 90 percentile for brushing/rolling
exclusively i&.12ug/m3, which issomparable tahe 90" percentile of the total shorterm data 0.816
pg/m3) at EEA sites

Of the total shoriterm measurementsat EEA site€0 values (%.5%) cover brushingollingperformed
exclusively with StC. For these measurements, the AM B7Qu§/m3 and the 9@ percentile is
1.15pg/m3, which is comparable to the Y0percentile of the shorterm measurements for
brushing/rolling applications exclusively 1(12ug/m3) with any chromate at EEA sites For
brushing/rollingapplication with PCO and PHD only, four shierin values are available, respectively.
The AM for PCO measuremerg$).550 and 0.43(g/m?3 for PHD measurements, whidtomparable
to the AM of shorterm measurement exclusively performed with StC 83.Ag/m3) at EEA sites

Stationary measurementslongterm

Onlyfour stationary longterm measurements from GB sites aaeailable For these measurements
the AM is0.196g/m3, which issimilarto the AM of total personal lonterm measurements from GB
sites (0.Z3pug/ms).

Forthe 21 total stationary longterm measurementsit EEA sitegshe AM is0.120ug/m? and the 9@
percentile is 0.50Qug/m3. Thereof,20 measurements §0.0%) cover the main taséxclusively One
measurement 4.76%) wastaken while also secondary tasks were performed, e.g., decanting/mixing
of liquid primer and filling of guns/cups/small containers (task 2), handling of solid and/or liquid waste
(task 3), and cleaningf spray gun(s) and equipment (task 6).
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The 90" percentile of the stationary lonrterm measurements is comparable to the'Spercentile of
the total database for personal lorigrm measurementst EEA site0.620 pgms). The AMof the
stationary longterm measurementsrom EEA sites is comparablettee AM of the staionary long
term data from GB sites.

Stationary measurementsshortterm

From GB sitesinly one shortterm stationary measurement is availab@@100 pg/ms).

For EEA sitegen stationary shortterm measurements were sampled while operators performed
primer application by brush or swatt EEA sitesThe 90 percentile for these measurements 360
mg/ms3. Eightof theten values 80.0%) covebrushing/rollingactivities only. In additiortwo stationary
short-term measurements cover also the secondary tasks, e.g., decanting/mixing of liquid primer and
filling of guns/cups/small containers (task 2), handling of solid and/or liquid waste (task &y and
cleaning of spragun(s) andcequipment (task 6).

Due to the smdl databasefrom GBsitesand the comparable exposure values betweeB énd EEA
monitoring data the complete set ofongterm personal measurementsuring whichthe operator
exclusively performe8rushing/rolling activitie$rom GB andEEA sitesombinedwas used fothe risk
characterisation(90" percentile: 0.308 pg/m3, seble below).

Table9-32: Summary statistics opersonallong-term inhalation exposure measurements for
WCS3 ¢ Operators performing brushing/rollingexclusivelyat GB and EEA sites

Personalg long-term at GB sites and EEA sites in tofaleasurement period 20202023)

N AM SD Median 90" Perc.
[ug/m? |[ug/m?]  |[ug/m?] [ug/m?]
Total 67 0.189 |0.427  |0.0700 0.308

All exposure values rounded to three significant figures for presentation, but unrounded values used for calculation of
exposure.

Table9-33 shows the resulting lorterm inhalation exposure concentration for operators performing
exclusivelyorushing/rollingactivities used for risk assessmebased on the 90percentile of personal
long-term sampling valueffom GB andEEAsitescombined

RPE may be worn by the operators during spegifishing/rolling activities as its use was documented
for some of the measurements. However, it is assumed that RPE is worn during certain time periods
of the shift only. Therefore, no RPE is considered in the exposure assessment.

At most sitesthe operatorswho performbrushing/rollingdo not spend theientire work shift onthis

Cr(VI) task (e.g., they algrform brushing/rolling withCr(VIfree products or perform masking
during their work shift). However, for a conservative assessment, we consider that 100% of their
working timeis spent onthis use Accordingly, no correction is made in the assessment for the working
time spent on tasks related to this use (time correction factor for Cr(VI) tasks = 1.00).

As stated above, some measurements cover (partial) exposure from uses not related to the present
use, but it is not possible to differentiate the measurement data according to ltmsever, we
consider that workers have partial exposure from use of bondmmdjor washprimers containing StC
PCQand/or PHD, since they spend part of their working time on using such primer fperefore,
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we apply an additional factor to the 9Qpercentile to account for that. This factor is based on the
market shares of the primer types covered under the different uses and & @or the present se
(as described in sectidh1.2.6.3.

Table9-33: Measured inhalation exposure concentration for W@, Operators performing
brushing/rolling
Type of  |[Number of[Exposure |[Assigned |Exposure [Time Market Longterm
measure |measure value? protection |value correction |share exposure
ment ments [ug/m?3  |factor (APF)corrected [factor for |correction |®[ug/m?]
for RPE  |for RPE  |Cr(VI) tasks|factor ¢
[ug/m?]
Personal |67 0.308 1 0.308 1.00 0.780 0.240

All exposurevalues rounded to three significant figures for presentation, but unrounded values were used for calculation of
exposure.

aBased or90" percentile of measurements.
b NoRPE is used, see above.
¢No time correction factor is used in this assessment.

d The share of primer types covered under the present use70&ompared to all primer types on the market relevant for
ADCR.

e The factors for time correction and market share were app(gk text above).

9.2.3.4.2.2 Risk characterisation

Risk for carcinogenicity

Table 9-34 shows the risk characterisation for carcinogenicity foperators performing
brushing/rolling The risk for carcinogenicity is based on measured Cr(VI) inhalation exposure data for
these workers and the RAC dessponse relationship for the excess lifetime cancer risk for lung
cancer(ECHA, 2013a

Table9-34: Risk characterisation for carcinogenicity for W@GS¢ Operators performing

brushing/rolling

Route of exposure and

Longterm exposure

Risk characterisation:

Excess lifetime cancer

Long Term

type of effects [ug/m3] & Excess lifetime lung |risk (ELCR)
cancer risk [1/ug/m ]
Inhalation: Systemic |0.240 4.00E03 9.60£04

All values rounded to three significant figures for presentation, but unrounded vakegsfor calculation of exposure.

a Calculated value, which isbed on90" percentile oflong-term measurementsvhile the operator exclusively performed
brushing/rolling activitiest GB and EEA sites

b RAC doseesponse relationship based on excess lifetime lung cancefEGKA, 2013aExposure to 1 ug/MCr(VI) relates
to an excess risk of 4x2€r workers, based on 40 years of exposure; 8h/day; 5 days/week.

¢ Excess lifetime lung cancer risk
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Conclusion on riskharacterisation

Carcinogenicity
The excess lifgme cancer riskor operators performinddrushing/rollingis 9.60&04.
This risk estimate can be considered as conservative, because:

- itis based on a conservatiexposurerisk relationship ERR),

- it uses the 90 percentile of thereported longterm measurements,

- these measurements were not corrected for their duration but assumed to be shift
representative values

- no correction for wearing RPE was applied although workers may wear RPE under certain
conditions for somérushing/rollingactivities

On average, @ assume thatl8 brushing/rolling operatorsare engaged in thiscenarioper dayper

site. For sites where the work is distributed among a higher number of workers, a higher number of
people would have to be considered, but th&ingterm average individual exposure concentration
would be lower.

9.2.3.4.2.3 Biomonitoring

A detailed description of how the biomonitoring data was compiled and additional information on the
available database is provided in Anneaf\this CSR.

For operators performing brushing/rolling one GB site provided biomonitoring data sampledn 20
and 2019 The data cover the main task of operators performbrgshing/rolling application of
primers For this WCS, all available data were reported as individual values and no data for groups of
workers are available. The following table shows an overview of the available individual values.

Table9-35: Biomonitoring data for WCS ¢ Operators performing brushing/rollingit GB sites
Individual values

N 22

AM [pumol Cr/mol creatining 4.75

Median[umol Cr/mol creatining n.a.

90th percentile[umol Cr/mol creatining n.a.

N >10.0umol Cr/mol creatinine 0

All exposure values rounded to three significant figures for presentation

n.a. = not assessed; the statistical parameter was detgrmined if at least three (for AM) or ten (for SD, Median antl 90
percentile) values were available.

a|ndividual values ar8.801and8.70 umol Cr/mol creatinine.

The presented biomonitoring data show that the body burden aferators performing
brushing/rolling at GB sitedid not exceed the UK BMGYV in a single case.

A plausible reason for the small databdsethis WCS may be that sitesported the biomonitoring
data for operators performing brushing/rolling applications of primansler adifferent WCSas the
operatormay also be involved iother taskswith a higherpotential for chromate exposure thathe
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brushing/rolling applicatiomuring their workweek (e.g., sprayimg machining andf necessanand
touch-up activities.

For this WCS biomonitoring data are available fa@sites infive EEA countries, sampled in the years
20192022. The data cover the main tasks agerators performing brushing/rollingand some
measurements additionally cover main tasks performed by:

1 Spray operators for manual spraying is@ay room/booth
1 Machinists
I Sanders in dedicatedhangar

Biomonitoring datavere reportedby companies eitheas individual values or assults for groups of
workers and are reported here accordingly (see AnnexT k. following table shows the summary
statistics for the individual values and an overview of the available group entries.

Table9-36: Biomonitoring data forWCS3 ¢ Operators performing brushing/rollingat EEA
sites

Individual values

N 16
AM [umol Cr/molcreatinine] 0.889
Median pmol Cr/molcreatinine] 0.240
90th Perc. jimol Cr/molcreatinine] 264
N > 10.Qumol Cr/molcreatinine 0

Group entries
N 597

Number of data sets 26

Number of datesets with individual values > 1Qu@nol |12
Cr/molcreatinine

% of datasets with individual values 0.0 pumol Cr/mol|3.85%
creatinine

All exposure values rounded to three significant figures for presentation

aMAXvalue of 14.4umol Cr/mol creatinineis reported forone group enty (dataset of 38 values). The number of values
exceeding 10.@umol Cr/molcreatinine is unknown for ik group entsy.

In total, 16 individual values are available, with an AM0889 pmol Cr/mol creatinine and a 90
percentile of2.64umol Cr/molcreatinine. No values exceed 1ol Cr/molcreatinine(UK BMGY

The majority of values are available group entries597 values fron26 data sets for this WC# one

of thesetwo data sés, a MAX valueexceedingthe UK BNGV of 10.Qumol Cr/mol creatininewas
reported (14.4pumol Cr/mol creatinine). The exact number of values exceeding0.0 pmol Cr/mol
creatinine is unknown for #segroup enties During the days before sampling the workers from the
group entry with the MAX value of 144nol Cr/mol creatinine performed brushing, machining, and
spraying in a room/booth. These additional tasks with Cr(VI) exposure may havethedincreased
exposurein individuals.
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Overall, the reported biomonitoring data confirm that th®dy burden of operators performing
brushing/rollingexceededhe UKBMGVonlyin a single case.

Thebiomonitoring data are not considered quantitatively for the present exposure and risk assessment
due to the reasons described in secti®i.2.6.2

9.2.3.5 Worker contributing scenario € Machinists

Machinists are usually involved in numerous activities relatethéxhanical treatment of metallic
parts. Different types of machining might be necessary: sawing, drilling, bolting, countersinking,
riveting, deburring, grinding, fettling, sanding, etc.

All machining activities ar® 2 Yy RdzZOG SR Ay | NBlFasx 6KAOK I NB &SLJI NI
and is access controlled (either physically (barrier/signage) or through strict proceddaiekining
can take place eithein anextracion bench/room/booth, in large work areas, and less frequently in
very small work areasTypical activities with possible direct Cr(VI) exposure performed by these
operators are machining ametallic partgpreviously treated with primers containir§iC PCO, and/or
PHD.
For the purpose of this assessment, we will distinguish two categories of machining activities leading
to different types of exposure:
- dal OKAYAYy3 2y LINIa¢ ogKAOK NBFSNAR (2 | LINROS
i.e., machining operatianaffecting the deeper metallic layers of the part (without Cr(VI)).
During these processes, release of shaving/chips and little (or no) dust containing potentially
low Cr(VI) concentration may occur.
and
- M OKAYAYy3 2y &daNFIFOSaé¢ ogKAOK O2yarada Ay (K.

(abrasionsanding, etc.) i.e. machining operations affecting exclusively the surface layer of the
partthat may have been previously treated with Cr(VI) primer proddtitis kird of machining
processegenerate high emissi@of dust particles containingigher Cr(VI) concentration.

Typicalaskswith possible Cr(VI) exposure performedrbgchinistsare:

Main tasls

1 Task 1: Machining osurfaceson anextracion bench/room/booth, including cleaning (PROC
21, 24)

I Task 2:Machining onsurfacesin large work areas (e.g., workshop, hall, room), including
cleaning (PROC 21, 24)

1 Task 3Machining orsurfacesin very small work areas (confined space, e.g., wing area/tank),
including cleaning (PROC 21, 24)

1 Task 4Machining orparts on anextraction bench/room/booth, including cleaning (PROC 21,
24)

1 Task 5Machining orpartsin large work areas (e.g., workshop, hall, room), including cleaning
(PROC 21, 24)

9 Task 6: Machining oparts in very small work areags@nfined spacee.g., wing area/tank),
including cleaning (PROC 21, 24)

Secondary task
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1 Task 7: Decanting/mixing of liquid primer and filling of guns/cups/small containers (PROC 5,
PROC 9)

Task 8: Primer application by brushirgling (PROC 10)

Task 9: Handling of solid and/or liquid waste (PROC 8b)

Task 10Maintenance and cleaning of equipment and work area (PROC 28)

Task 11Media blastingin closed systemincluding cleaning and waste remoy&®ROC 21,
PROC 24)

As tasks 7 to 11 are main tasks performed by other SEGs, they are described in detail in the respective
62N] SN O2yiiNROdziAy3d &aOSyFNAR2as 2/ {m W{LINI}& 2LISNI
7; see sectiord.2.3.9, WCS Wh LIS NI ( 2 NEbrusiBdM@IBANY DYiH a1 yJ238SS aSoi
WCBWal AydiSyly0OS FtyR OfSIyAy3d ¢2N)] SNE3F IES & LINI &
Wal AYdSylyOS I yRKexcN@inG sptay sfdai 30 62 8] SMB®.23.19.%% aSO0A:
WCSW2 2NJ SNB LISNF2NXYAYy3 YSRALI ofl alowga Ay Of 2aSR

At few GBsites, automated machining units (e.g., drilling/milling units) are used. These automated
systems enable full control and direction of rig functions from a single refmanérol source. At sites
where such equipment is used, machinists are typically amgehof the use of the machine. Activities

of the operator include the installation of the automated machine, thelgetof the machine, the
control of the machining operations, and thesertion andremovalof parts The automated machine
typicaly includesan internal air extraction systen8ncevery low tono exposure is foreseen during
general setup/removal activities and automated machining operations, it can be expected that
exposure during such activities is lower than during the main (and secondary) tasks of machinists
described above. Therefore, au@ated machining is not addressed separately in the present
assessment.

= =4 A A

In the following sections, the conditions of use for each task with potential direct Cr(VI) exposure are
specified and the individual activities are described in more detail.

9.2.3.5.1 Conditions of use

Table9-37 summarises the conditions of use for the main tasks with direct Cr(VI) exposure carried out
by machinists.

Table9-37: Conditions of use; Worker contributing scenario 4 Machinists

Product (article) characteristics

Product type n.a. (surfacdreated parts)

Amount and concentration used (or contained in articles), frequency ahdation of
use/exposure

Task 1: Machining on surfaces on an extraction bench/room/booth, including cleaning (PRO!
24)

Duration of task [min/shift]: 5-480

Frequency of task [days/year]: <1-240

Task 2: Machining on surfaces in large wamdas (e.g. workshop, hall, room), including cleaning
(PROC 21, 24)

Duration of task [min/shift]: 5-420
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Frequency of task [days/year]: <1-240

Task 3: Machining on surfaces in very small work areas (confined space, e.g., wing area/tan
including cleaning (PROC 21, 24)

Duration of task [min/shift]: 5-360

Frequency of task [days/year]: <1-240

Task 4: Machining on parts on an extraction bench/room/booth, including cleaning (PROC 2|
Duration of task [min/shift]: 5-420

Frequency of task [days/year]: <1-240

Task 5: Machining on parts in large work areas (e.g. workshop, hall, room), including cleanin
(PROC 21, 24)

Duration of task [min/shift]: 5-480

Frequency of task [days/year]: <1-240

Task 6Machining on parts in very small work areas (e.g., wing area/tank), including cleaning
(PROC 21, 24)

Duration of task [min/shift]: 5-360

Frequency of task [days/year]: <1-240

Technical and organisational conditions and measures

Task 1Machining on surfaces on an extraction bench/room/booth, including cleaning (PROC
24)

LEV: Yes
Type of LEV: LEV system installed in extraction
bench/room/booth

Type of general ventilation in working hall:  Natural ventilation

Air changes pehnour (ACH) of general n.a.
ventilation:
Other RMMs in place: Restriction of access by means of signage or

physical segregation or through strict procedure

Task 2: Machining on surfaces in large work areas (e.g. workshop, hall, room), incledirigg
(PROC 21, 24)

LEV: Yes

Type of LEV: Ontool extraction system or mobile extraction
(including vacuum cleaner)

Type of general ventilation in working hall:  Natural ventilation

Air changes per hour (ACH) of general n.a.
ventilation:
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OtherRMMs in place: Restriction of access by means of sighage or
physical segregation or through strict procedure
If not technically possible to implement a LEV,
workers operate under wet conditions.

Task 3: Machining on surfaces in very small work gi@atined space, e.g., wing area/tank),
including cleaning (PROC 21, 24)

LEV: Yes

Type of LEV: Ontool extraction system or mobile extraction
(including vacuum cleaner)

Type of general ventilation in working hall: Mechanical ventilation unless usemgchanical
ventilation would introduce risks (e.g. local spar|
risk) or would otherwise not be technically and
practically possible.

Air changes per hour (ACH) of general n.a.
ventilation:
Other RMMs in place: Restriction of access by meanss@jnage or

physical segregation or through strict procedure|
If not technically possible to implement a LEV,
workers operate under wet conditions.

Task 4: Machining on parts on an extraction bench/room/booth, including cleaning (PROC 2]

LEV: yes
Type of LEV: LEV system installed in extraction
bench/room/booth

Type of general ventilation in working hall:  Natural ventilation

Air changes per hour (ACH) of general n.a.
ventilation:
Other RMMs in place: Restriction of access by meanss@jnage or

physical segregation or through strict procedure|

Task 5: Machining on parts in large work areas (e.g. workshop, hall, room), including cleanin
(PROC 21, 24)

LEV: Yes

Type of LEV: Onttool extraction system or mobile extraction
(including vacuum cleaner)

Type of general ventilation in working hall:  Natural ventilation

Air changes per hour (ACH) of general n.a.
ventilation:
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Other RMMs in place: Restriction of access by means of sighage or
physical segregation or througgtrict procedure.
If not technically possible to implement a LEV,
workers operate under wet conditions.

Task 6: Machining on parts in very small work areas (e.g., wing area/tank), including cleanin
(PROC 21, 24)

LEV: Yes

Type of LEV: On+tool extraction system or mobile extraction
(including vacuum cleaner)

Type of general ventilation in working hall:  Mechanical ventilation unless use of mechanica
ventilation would introduce risks (e.g. local spar|
risk) or would otherwise not be technically and
practically possible.

Air changes per hour (ACH) of general n.a.
ventilation:
Other RMMs in place: Restriction of access by means of signage or

physical segregation or through strict procedure|
If not technically possible to implement a LEV,
workers operate under wet conditions.

Conditions and measures related to personal protection, hygiene, and health evaluation

Gloves

As it is expected that any residual Cr(VI) contained inechzdrticles released by machining canr]
be absorbed through the skin, specific requirements fagloveswith regard to carcinogenic effeci
result for this scenariddoweverthe PPE for each machining activity is determined by each site
an overall EH&S risk assessment for potential mechanical injury.

Eye protection

Eye protection as per relevant risk assessment must be worn during all tasks.

If an airfed hood, helmet, or fulmask is worn during spray application, no further eye protecti
is needed.

Type of eye protection to be used for specific tasks is laid dowwrork instructions for the tasks.

Task 1: Machining on surfaces on an extraction bench/room/booth, including cleaning (PRO{
24)

RPE: Yes, at least half mask with Ri8er
Protection clothes: Chemical protective clothing per sipecific risk
assessment

Task 2: Machining on surfaces in large work areas (e.g. workshop, hall, room), including cleg
(PROC 21, 24)

RPE: Yes, at least half mask with P3 filter
Protection clothes: Chemical protective clothing per sipecific risk
assessment
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Task 3: Machining on surfaces in very small work areas (confined space, e.g., wing area/tan
including cleaning (PROC 21, 24)

RPE: Yes, at least half mask with Bi8er
Protection clothes: Chemical protective clothing per sigpecific risk
assessment

Task 4: Machining on parts on an extraction bench/room/booth, including cleaning (PROC 2|

RPE: RPE is worn if industrial hygiene exposure
assessmentonfirms that RPE use is required

Protection clothes: Chemical protective clothing per sigpecific risk
assessment

Task 5: Machining on parts in large work areas (e.g. workshop, hall, room), including cleanin
(PROC 21, 24)

RPE: RPE is worn ihdustrial hygiene exposure
assessment confirms that RPE use is required

Protection clothes: Chemical protective clothing per sigpecific risk
assessment

Task 6: Machining on parts in very small work areas (e.g., wing area/tank), including cleanin
(PROC 21, 24)

RPE: RPE is worn if industrial hygiene exposure
assessment confirms that RPE use is required

Protection clothes: Chemical protective clothing per sitpecific risk
assessment

hiKSN) O2yRAGAZ2Yya FFSOGAYT 62N] SNBQ SELRA

Place of use: Indoors

Temperature: Room temperature

Additional good practice advice. Obligations according to Article 37(4) of REACH do not app

None

9.2.3.5.2 Exposure and risks for workers

Between individual sites, the number of machinists is very variable, depending on several factors such
as the size of the site, the organisation of the machirnga(s)(presence or not of extrain
room(s)/booth(s)/bench(es), machining in large work areas, or machining in very small areas, all
possibly organised in different workshops), the distribution and throughput of work. The number of
work shifts also differs between sites, rangitypically from one to three shifts per day. The shift
duration is usually 8h but may also be between 7 and 12h, depending on the organisation of the site
and national laws.

In GB, thenumber of machinists typically ranges between ¢o&9workers per shift and reach440
workers atone largesite where machining is a major activi§ased on the arithmetic mean calculated
from information received from DU9) the following we assume thain averagel8 machinists(18
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per shift, one shiftare engaged per day per site in this ae 30% of sites) and 1440achinistsat
one site

Below we describe in detail the relevant tasks with direct Cr(VI) exposure and the working conditions.
The use conditions specified Tiable9-37 applyto these tasks.

Task 1o 3: Machining osurfaceson anextraction bench/room/booth including cleaningMachining
onsurfacedn large work areas (e.g., workshop, hall, room), including cleahilaghining orsurfaces
in very small work areas (confined space, e.g., wing area/tank), including cleaning

Machining on surfaces may be required for production, maintenancereair activities when parts

need to be reworked or resized/fitted to meet dimensional accuracy, special surface characteristics or
textures defined in the customer specifications. Common abrasive processes are sanding, grinding, and
fettling. Machining orsurfaces can be performed manually (e.g., light sanding using sandpaper or
abrasive pad) or mechanically using hdrmedd power tools generally equipped with ool extraction

(e.g., orbital sander

Figure9-3: Examples of tools used for machining on surfa¢Botary sandei(a), flap wheel
sander(b), band sander(c), all equippedwith on-tool extraction)

Task 1:Machining on surfaces can be performed in a dedicated extracobom or booth (with an
exhaust system where the airflow is usually directed from the ceiling to the floor and/or to the side
walls) or an extra@n bench specifically designed to capture dust (e.g., grinding table equipped with
downdraught extraction systemspBesides the LEV system in place, worker may alsotaae
equipped with ortool extractionand/or wetting at the point of releaseExamples of LEV systems
installed at sites argiven in Annex VIII

Figure9-4: Extracion bench(a) and fettling booth (b + c)ised for machining
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Figure9-5: Manual abrasionperformedin anextraction booth

Task 2 At some sites, when machining is required.,on the assembly liner in MRO workshopdor
example on large parts or, directly on the aircraft, machining of surfaces can take place in large work
areas/workshops. Whenever technically possible, machining activities are conducted under the use of
a LEV (e.g., eol extraction, mobile LEVI the work area is not equipped with a LENachinists
operate under wet conditions

Task 3 At some sites machining on surfaces in confined spaces is required. For instance, during the
general equipping of wingssanding/abrasion for fitting and/ore-work (due to damage or
imperfections)and thencleaning and/or removing of dust may be required inside the wing. Inside fuel
tanks or inside aircraft fuselage, manual or mechanical machining may also be required. Depending on
the activity, the size of the confined spaeed the tool used, LEV (generally-tool extraction or small
designed LEV) present if technically possibléf the work area is not equipped with a LEV, wet
machining/wet cleaning methods are performed.
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Figure9-6: Machining performed in a&onfined spacdwing tank)

Task 40 6: Machining orparts on anextraction bench/room/booth including cleaningMachining
on parts in large work areas (e.q., workshop, hall, room), including clearf@chining onparts in
very small work areas (e.g., wing area/tank), including cleaning

Machining on parts is generally required during production activities for the fitting of parts. Machining

on parts includes for instance sawing, drilling, bolting, countersinking, riveting, deburring, etc. It is
mostly performed using hanbleld power toolsgenerally equipped with otool extraction (e.g.,
RNAEEAY3I YIFIOKAYSE O2dzyiSNJ 62NB OdziiSNE O2 YLINBE&4aS

Figure9-7: Different types of machiningactivities on parts (Bolting (a), deburring (b), rib
drilling (c))

Task 4Machining on parts can be performed in a dedicated extomatbom or booth (with an exhaust
system where the airflow is usually directed from the ceiling to the floor and/or to the side walls) or
an extracton bench specifically designed to capture metal chips (&tiling booth). Examples of LEV
systems installed at sites are given in Annex VIII
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