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APPENDIX: EXPOSURE SCENARIOS

The current document includes all relevant occupational and environmental exposure scenarios (ES)

for the production and use of calcium dihydroxide as required under the REACH Regulation

(Regulation (EC) No 1907/2006). For the development of the ES the Regulation and the relevant

REACH Guidance have been considered. For the description of the covered uses and processes, the

AR.MPse descriptor systemoO gui dan@&o0-G-05eEN)sfortha: 2, Mar c
description and implementation of isk mana ge ment measur es T(ReMvapagemers A R. 13

measureso guidance (Version: 1.1, May 2008),i for the
Occupational exposure esti mat i OECHA-2010iCHORENYand forther si on:
actualenvi r onment al exposure i&nyveéesodmeneinttalhe EkRRob@re Asses

(Version: 2, May 2010, ECHA-10-G-06-EN) was used.

Methodology used for environmental exposure assessment

The environmental exposure scenarios only address the assessment at the local scale, including
municipal sewage treatment plants (STPs) or industrial waste water treatment plants (WWTPs) when
applicable, for industrial and professional uses as any effects that might occur is expected to take
place on a local scale.

1) Industrial uses (local scale)

The exposure and risk assessment is only relevant for the aquatic environment, when applicable
including STPs/WWTPs, as emissions in the industrial stages mainly apply to (waste) water. The
aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible
pH changes related to OH" discharges. The exposure assessment for the aquatic environment only
deals with the possible pH changes in STP effluent and surface water related to the OH™ discharges at
the local scale and is performed by assessing the resulting pH impact: the surface water pH should not
increase above 9 (In general, most aquatic organisms can tolerate pH values in the range of 6-9).

Risk management measures related to the environment aim to avoid discharging calcium dihydroxide
solutions into municipal wastewater or to surface water, in case such discharges are expected to
cause significant pH changes. Regular control of the pH value during introduction into open waters is
required. Discharges should be carried out such that pH changes in receiving surface waters are
minimised. The effluent pH is normally measured and can be neutralised easily, as often required by
national laws.

2) Professional uses (local scale)

The exposure and risk assessment is only relevant for the aquatic and terrestrial environment. The
aquatic effect and risk assessment is determined by the pH effect. Nevertheless, the classical risk
characterisation ratio (RCR), based on PEC (predicted environmental concentration) and PNEC
(predicted no effect concentration) is calculated. The professional uses on a local scale refer to
applications on agricultural or urban soil. The environmental exposure is assessed based on data and
a modelling tool. The modelling FOCUS/ Exposit tool is used to assess terrestrial and aquatic
exposure (typically conceived for biocidal applications).

Details and scaling approach indications are reported in the specific scenarios.
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Methodology used for occupational exposure assessment

By definition an exposure scenario (ES) has to describe under which operational conditions (OC) and
risk management measure (RMMs) the substance can be handled safely. This is demonstrated if the
estimated exposure level is below the respective derived no-effect level (DNEL), which is expressed in
the risk characterisation ratio (RCR). For workers, the repeated dose DNEL for inhalation as well as
the acute DNEL for inhalation are based on the respective recommendations of the scientific
committee on occupational exposure limits (SCOEL) being 1 mg/m3 and 4 mg/m3, respectively.

In cases where neither measured data nor analogous data are available, human exposure is assessed
with the aid of a modelling tool. At the first tier screening level, the MEASE tool
(http://www.ebrc.de/mease.html) is used to assess inhalation exposure according to the ECHA
guidance (R.14).

Since the SCOEL recommendation refers to respirable dust while the exposure estimates in MEASE
reflect the inhalable fraction, an additional safety margin is inherently included in the exposure
scenarios below when MEASE has been used to derive exposure estimates.

Methodology used for consumer exposure assessment

By definition an ES has to describe under which conditions the substances, preparation or articles can
be handled safely. In cases where neither measured data nor analogous data are available, exposure
is assessed with the aid of a modelling tool.

For consumers, the repeated dose DNEL for inhalation as well as the acute DNEL for inhalation are
based on the respective recommendations of the Scientific Committee on Occupational Exposure
Limits (SCOEL), being 1 mg/m3 and 4 mg/m3, respectively.

For inhalation exposure to powders the data, derived from van Hemmen (van Hemmen, 1992:
Agricultural pesticide exposure data bases for risk assessment. Rev Environ Contam Toxicol. 126: 1-
85.), has been used to calculate the inhalation exposure. The inhalation exposure for consumers is

estimated at 15 e€g/ hr or 0.25 eg/ min. For |l arger task
higher. A factor of 10 is suggested when the product amount exceeds 2.5 kg, resulting in the
inhalation exposure of 150 eg/hr. To convert these va

the breathing volume under light working conditions will be assumed (van Hemmen, 1992) giving 12
pg/m3 for small tasks and 120 pg/ms for larger tasks.

When the preparation or substance is applied in granular form or as tablets, reduced exposure to dust
was assumed. To take this into account if data about particle size distribution and attrition of the
granule are lacking, the model for powder formulations is used, assuming a reduction in dust formation
by 10 % according to Becks and Falks (Manual for the authorisation of pesticides. Plant protection
products. Chapter 4 Human toxicology; risk operator, worker and bystander, version 1.0., 2006).

For dermal exposure and exposure to the eye a qualitative approach has been followed, as no DNEL
could be derived for this route due to the irritating properties of calcium oxide. Oral exposure was not
assessed as this is not a foreseeable route of exposure regarding the uses addressed.

Since the SCOEL recommendation refers to respirable dust while the exposure estimates by the
model from van Hemmen reflect the inhalable fraction, an additional safety margin is inherently
included in the exposure scenarios below, i.e. the exposure estimates are very conservative.

The exposure assessment of calcium dihydroxide professional and industrial and consumer use is
performed and organized based on several scenarios. An overview of the scenarios and the coverage
of substance life cycle is presented in Table 1.
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Table 1: Overview on exposure scenarios and coverage of substance life cycle

Resultin | o
Identified |g life 3
uses cycle 3
stage = . Environmental
= . Process Article
ES number Exposure o S | Sector of use Chemical Product categor cateqor release
scenario title = |5 Lo @ T |category (SU) Category (PC) gory 9 category
212 |s|g2 |g (PROC) y (AC) | Erc
Q c | © = - © — ( )
Sis|le|5|8¢€ o
> = =] 0 |3 © ]
§15/2|515 5 <
(@] c =
S LW |lne —
Manufacture and 1,2,3,7,8, 93, 9b, 11, 12, 13,
industrial uses of 3; 1, 2a, 2b, 4, 5, 6a, 6b, 7, 8, | 14, 15, 16, 17, 18, 19, 20, 21, |1,2,3,4,5,7,8a, |1,2,3,4, |1,2, 3, 4,5, 6a, 6b,
9.1 aqueous X | X | X X 1 |9, 10,11, 12, 13, 14, 15, 16, |23, 24, 25, 26, 27, 28, 29,30, |8b, 9, 10, 12, 13, 14, |5, 6,7, 8, |6c, 6d, 7, 12a, 12b,
solutions of lime 17, 18, 19, 20, 23, 24 31, 32, 33, 34, 35, 36, 37, 38, |15,16,17, 18,19 |10, 11, 13 |10a, 10b, 11a, 11b
substances 39,40
Manufacture and
industrial uses of 1,2,3,7,8,9a,9b,11,12,13, |1,2,3,4,5,6,7, 8a,
low dusty 3;1,2a,2b, 4,5, 6a,6b,7,8,|14,15,16,17,18,19,20,21, |[8b,9, 10,13, 14,15,(1,2,3,4, |1,2,3,4,5,6a, 6b,
9.2 ! X | X | X X 2 |9, 10,11, 12, 13, 14, 15, 16, |23, 24, 25, 26, 27, 28,29, 30, |16, 17,18, 19,21, |5,6,7,8, |6¢c, 6d,7, 12a, 12b,
solids/powders 17,18, 19, 20, 23, 24 31,32, 33,34, 35, 36, 37,38, |22, 23, 24, 25,26, |10, 11,13 |10a, 10b, 11a, 11b
of lime 39, 40 27a, 27b
substances
Manufacture and
industrial uses of 1,2,3,7,8,9a,9b,11, 12, 13, 1,2,3,4,5,7, 8a,
medium dusty 3;1,2a, 2b, 4, 5, 6a, 6b, 7, 8, | 14, 15, 16, 17, 18, 19, 20, 21,  |8b, 9, 10, 13, 14, 15, |1, 2,3, 4, |1, 2, 3, 4, 5, 64, 6b,
9.3 : X | X | X X 3 |9, 10,11, 12, 13, 14, 15, 16, |23, 24, 25, 26, 27, 28,29, 30, |16, 17,18, 19,22, |5,6,7,8, |6c, 6d, 7, 12a, 12b,
solids/powders 17, 18, 19, 20, 23, 24 31, 32, 33, 34, 35,36, 37,38, |23, 24, 25, 26, 27a, |10, 11,13 |10a, 10b, 11a, 11b
of lime 39, 40 27b
substances
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Resultin | o
Identified |g life 4
uses cycle b
stage = Process Article Environmental
Ex r c r of hemical Pr release
ES number posure o | < — 2 SEelin’ @ e Clizm el Procuet category categor
scenario title 5|6 . |le9 T |category (SU) Category (PC) (PROC) (AC) category
3|5 S =35 |eo Y (ERC)
(&) ® () E O +—
© = n O —
Y— > S > O = o
=) %) = (@ (&)
g Els|c|2 S =
c o L O =
= LOL w o |lne |
Manufacture and
industrial uses of 1,2,3,7,8,9,9b,11,12,13, |1,2,3,4,5,7, 8a,
high dusty 3;1,2a,2b, 4,5, 6a,6b,7 8,14, 15,16, 17, 18,19, 20,21,  |8b, 9,10, 13, 14,15,|1,2,3,4, |1,2 3,4,5, 6a, 6b,
9.4 X X | X| X X 4 |9,10,11,12, 13, 14, 15, 16, |23, 24, 25, 26, 27, 28,29,30, [16,17,18,19,22, |5,6,7,8, |6¢c, 6d, 7, 12a, 12b,
solids/powders 17,18, 19, 20, 23, 24 31,32, 33,34, 35, 36, 37,38, |23, 24, 25, 26, 27a, |10, 11,13 |10a, 112
of lime 39, 40 27b
substances
Manufacture and 1,2,3,7,8, 9a, 9b, 11, 12, 13,
industrial uses of 3;1,2a,2b, 4,5,6a,6b, 7, 8,14,15,16,17,18,19,20,21, | 1) 51 55 23 94 |1 23,4, |1,2,3,4,5, 6a, 6b,
9.5 massive objects | X | X | X X 5 |9,10,11, 12, 13, 14,15, 16, |23, 24,25, 26,27,28,29,30, | .= 7“2 7% 7115 6,7, 8, |6c, 6d, 7, 12a, 12b,
containing lime 17, 18, 19, 20, 23, 24 31, 32, 33, 34, 35, 36, 37, 38, 10, 11, 13 | 10a, 10b, 11a, 11b
39, 40
substances
Professional 1,2,3,7,8,9a,9b,11, 12, 13,
_ 14, 15,16, 17, 18,19, 20,21, |2,3,4,5,8a,8b,9, |1,2, 3,4,
9.6 uses of aqueous X | X X 6 |22 1,02 00 11011 12\ 25 24, 25, 26, 27,28, 29,30, |10, 12,13,15,16, |5.6,7,8, |2 3% 50884
solutions of lime 16,17, 18,19, 20, 23,24 1 31" 35" 33, 34, 35, 36, 37,38, |17, 18, 19 10,11, 13 | 8
substances 39, 40
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Resultin | o
Identified |g life 3
uses cycle b
stage = Process Article Environmental
Ex r c r of hemical Pr release
ES number posure o | < — | i o Use Clizm el Procuet category categor
scenario title = |5 oW T |category (SU) Category (PC) category
2|8 5|28 |3 (PROC) y (AC)
O |Blow|g|g © o (ERC)
S|s|le|5|8¢€ o
8|5|2(5|5 5 E
(= =
s | 2|4 O |n e |
Professional
uses of low 1,2,3,7,8,9a, 9b, 11, 12, 13,
_ 14,15, 16,17, 18,19, 20,21, |2,3,4,5,8a,80,9, |1,2,3,4,
9.7 dusty X | X X 7 ig 165'133'12%;' ;8' éé %‘21 23, 24, 25, 26, 27, 28,29, 30, |10,13,15,16,17, |5,6,7,8, g*eS‘é‘];Sb' 8c, &d,
solids/powders 116,17, 18,19, 20,23, 24 1 31 32, 33, 34, 35, 36, 37,38, |18, 19,21, 25,26 |10, 11,13 |°®
of lime 39, 40
substances
Professional
uses of medium 1,2,3,7,8, 9a,9b, 11, 12, 13,
dusty 22:1 5. 6a, 6b, 7, 10, 11, 12, | 14 15.16,17,18,19,20,21,  12,3,4,5,8a, 80,9, |1,2,3,4, |, o g g g4
0.8 : X | X X 8 |13 16.17 18 19 20 23 24 |23.24,25,26,27,28,29,30, 110,13,15,16,17, |5,6,7.8, |g* "ct'o” "o
solids/powders 116,17, 18, 19,20, 23,24 | 31 35 33,34, 35, 36, 37,38, |18, 19, 25, 26 10,11, 13 | 8@ 819,
of lime 39, 40
substances
Professional
uses of h|gh 1,2,3,7,8,9a, 9b, 11, 12, 13,
_ 14,15, 16,17, 18,19, 20,21, |2,3,4,5,8a,80,9, |1,2, 3,4,
9.9 dusty X | X X g |221.5,02 80 710,11 12\ 25, 24, 25, 26, 27,28, 29,30, [10,13,15,16,17, |5.6,7,8, |2 %80 884
solids/powders 40, 17,26, 19, 20, 23,24 131 32,33, 34, 35,36,37,38, |18, 19, 25, 26 10,11, 13 | °®
of lime 39, 40
substances

Page 5 of 94




D 30A
Hydrated LimeRange

Prepared in accordance with Annex Il of the REACH Regulatidt®&0 2006,
Regulation (EC) 1272/2008 and Regulation (EC) 453/2010

Revision [te: December 2010 Printing Date:August 9, 2012
Resultin | o
Identified |g life 3
uses cycle b
stage = Process Article Environmental
Exposure ¢ | Sector of use Chemical Product release
ES number L o | < — ) category categor
scenario title = |5 oW T |category (SU) Category (PC) category
2| = = (PROC) y (AC)
O |Blow|g|g © 2 (ERC)
C | =| wn Q=
Y— > > O = o
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Professional use
of lime 2, 8a, 8b, 8c, 8d
. . 22 9b 5, 8b, 11, 26 P O T T T
9.10 substances in AR Ry 10 8e, 8f
soil treatment
Professional
uses of 22;1,5, 6a, 6b, 7, 10, 11, 12 1234, 104, 114, 11b, 122
9.11 artlcles/_cpnta_lner X X 11 13 16, 17, 18, 10, 20, 23, 24 0,21, 24, 25 56,78 |0 T
s containing lime 10, 11, 13
substances
Consumer use
9.12 of bundmg and X 12|21 9b, 9a 8
construction
material (DIY)
Consumer use
of CO,
9.13 absorbent in X 13|21 2 8
breathing
apparatuses
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Resultin | o
Identified |g life 3
uses cycle b
stage = Process Article Environmental
= .
ES number Exposqre_ o | o _ S | Sector of use Chemical Product category categor release
scenario title = |5 oW T |category (SU) Category (PC) category
E S| @ S| o B °
§|5/2|5|55 |2
S|2|d|o|loe |3
Consumer use
9.14 of garden X 14|21 20, 12 8e
lime/fertilizer
Consumer use
of lime
9.15 substances as X 15|21 20, 37 8
water treatment
chemicals in
aquaria
Consumer use
9.16 of cosmetics X 16|21 39 8
containing lime
substances
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ES number 9.1: Manufacture and industrial uses of aqueous
solutions of lime substances

Exposure Scenario Format (1) addressing uses carried out by workers

1. Title

Free short title Manufacture and industrial uses of aqueous solutions of lime substances

SU3, SU1, SU2a, SU2b, SU4, SU5, SU6a, SU6b, SU7, SU8, SU9, SU10, SU11, SU12, SU13, SU14,
SU15, SU16, SU17, SU18, SU19, SU20, SU23, SU24
PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
PC34, PC35, PC36, PC37, PC38, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)

Systematic title based
on use descriptor

Processes, tasks

and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
Assessment Method The assessment of inhalation exposure is based on the exposure estimation tool MEASE.

2. Operational conditions and risk management measures

PROC/ERC REACH definition Involved tasks
PROC 1 Use in closed process, no likelihood of exposure
PROC 2 Use in closed, continuous process with occasional

controlled exposure
Use in closed batch process (synthesis or

PROC 3 .
formulation)
Use in batch and other process (synthesis) where
PROC 4 . .
opportunity for exposure arises
Mixing or blending in batch processes for formulation

PROC 5 of preparations and articles (multistage and/or

significant contact)
PROC 7 Industrial spraying

Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large
containers at non-dedicated facilities
Transfer of substance or preparation (charging/
PROC 8b discharging) from/to vessels/large containers at
dedicated facilities
Transfer of substance or preparation into small

Further information is provided in the ECHA
Guidance on information requirements and

PROC 9 . - AT . - chemical safety assessment, Chapter R.12:

containers (dedicated filling line, including weighing) Use descriptor system (ECHA-2010-G-05-
PROC 10 Roller application or brushing EN).
PROC 12 Use of blowing agents in manufacture of foam
PROC 13 Treatment of articles by dipping and pouring

Production of preparations or articles by tabletting,
PROC 14 A h )

compression, extrusion, pelletisation
PROC 15 Use as laboratory reagent
PROC 16 Using material as fuel sources, limited exposure to
unburned product to be expected
PROC 17 Lubrication at high energy conditions and in partly
open process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimate contact and only PPE
available
ERC 1-7, 12 Manufacture, formulation and all types of industrial
uses
. : . o ‘ " . Page 8 of 94
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Wide-dispersive outdoor and indoor use of long-life

ERC 10, 11 . ;
articles and materials

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential. The spraying of aqueous
solutions (PROC7 and 11) is assumed to be involved with a medium emission.

PROC Use in preparation Content in Physical form Emission potential
preparation

PROC 7 not restricted aqueous solution medium

All other applicable . .

PROCS not restricted aqueous solution very low

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure

PROC 7 O 240 minutes
All other applicable . .

PROCS 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m3/shift (8 hours).

Other given operational conditions affecting workers exposure

Since aqueous solutions are not used in hot-metallurgical processes, operational conditions (e.g. process temperature and
process pressure) are not considered relevant for occupational exposure assessment of the conducted processes.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.

Technical conditions and measures to control dispersion from source towards the worker

_ Localised Efficiency of LC _ _
PROC Level of separation controls (LC) (according to Further information
MEASE)
Any potentially required
PROC 7 separation of workers from the IOS:LSQT%%SI 8% g
emission source is indicated
above under AFr
duration of expg
of exposure duration can be .
FIROE 2 achie\F/)ed, for example, by the not applicable na )
installation of ventilated (positive
pressure) control rooms or by
. removing the worker from
All other applicable workplaces involved with relevant |  not required na -
PROCs exposure.

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with
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compressed air.

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

RPE efficiency Further personal
Specification of respiratory (assigned Specification of ST PEES
PROC . . ) protective equipment
protective equipment (RPE) protection gloves (PPE)
factor, APF)
Eye protection
equipment (e.g.
goggles or visors) must
PROC 7 FFP1 mask APF=4 be worn, unless
Since calcium potential contact with
dihydroxide is the eye can be
classified as irritating | excluded by the nature
to skin, the use of | and type of application
protective gloves is (i.e. closed process).
. mandatory for all Additionally, face
All other applicable not required na process steps. protection, protective
PROCs clothing and safety
shoes are required to
be worn as
appropriate.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with fAduration of exposureo above) should r ef Ithng
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the workerods capability of using tools an
For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure

Amounts used

The daily and annual amount per site (for point sources) is not considered to be the main determinant for environmental
exposure.

Frequency and duration of use

Intermittent (< 12 time per year) or continuous use/release

Environment factors not influenced by risk management

Flow rate of receiving surface water: 18000 m3/day

Other given operational conditions affecting environmental exposure

Effluent discharge rate: 2000 m3/day

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Risk management measures related to the environment aim to avoid discharging lime solutions into municipal wastewater or to
surface water, in case such discharges are expected to cause significant pH changes. Regular control of the pH value during
introduction into open waters is required. In general discharges should be carried out such that pH changes in receiving surface
waters are minimised (e.g. through neutralisation). In general most aquatic organisms can tolerate pH values in the range of 6-9.
This is also reflected in the description of standard OECD tests with aquatic organisms. The justification for this risk
management measure can be found in the introduction section.

Conditions and measures related to waste

Solid industrial waste of lime should be reused or discharged to the industrial wastewater and further neutralized if needed.
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3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for calcium dihydroxide of 1 mg/m?3 (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

. . Inhalation Method used for
PROC Method used for inhalation exposure dermal exposure Dermal exposure
exposure assessment - estimate (RCR)
estimate (RCR) assessment

Since calcium dihydroxide are classified as
irritating to skin, dermal exposure has to be
<1 mg/m3 (0.001 minimised as far as technically feasible. A
i 0.66) DNEL for dermal effects has not been
derived. Thus, dermal exposure is not
assessed in this exposure scenario.

13 MEASE

Environmental exposure

The environmental exposure assessment is only relevant for the aquatic environment, when applicable including STPs/WWTPs,
as emissions of lime substance in the different life-cycle stages (production and use) mainly apply to (waste) water. The aquatic
effect and risk assessment only deal with the effect on organisms/ecosystems due to possible pH changes related to OH-
discharges, being the toxicity of Ca2+ is expected to be negligible compared to the (potential) pH effect. Only the local scale is
being addressed, including municipal sewage treatment plants (STPs) or industrial waste water treatment plants (WWTPs)
when applicable, both for production and industrial use as any effects that might occur would be expected to take place on a
local scale. The high water solubility and very low vapour pressure indicate that lime substance will be found predominantly in
water. Significant emissions or exposure to air are not expected due to the low vapour pressure of lime substance. Significant
emissions or exposure to the terrestrial environment are not expected either for this exposure scenario. The exposure
assessment for the aquatic environment will therefore only deal with the possible pH changes in STP effluent and surface water
related to the OH- discharges at the local scale. The exposure assessment is approached by assessing the resulting pH impact:
the surface water pH should not increase above 9.

The production of lime substance can potentially result in an aquatic emission and locally increase the
lime substance concentration and affect the pH in the aquatic environment. When the pH is not

Environmental neutralised, the discharge of effluent from lime substance production sites may impact the pH in the

emissions receiving water. The pH of effluents is normally measured very frequently and can be neutralised
easily as often required by national laws.
Exposure Waste water from lime substance production is an inorganic wastewater stream and therefore there is
concentration in no biological treatment. Therefore, wastewater streams from lime substance production sites will
waste water treatment | normally not be treated in biological waste water treatment plants (WWTPs), but can be used for pH
plant (WWTP) control of acid wastewater streams that are treated in biological WWTPs.
When lime substance is emitted to surface water, sorption to particulate matter and sediment will be
Exposure negligible. When lime is rejected to surface water, the pH may increase, depending on the buffer
concentration in capacity of the water. The higher the buffer capacity of the water, the lower the effect on pH will be. In
aquatic pelagic general the buffer capacity preventing shifts in acidity or alkalinity in natural waters is regulated by the
compartment equilibrium between carbon dioxide (CO2), the bicarbonate ion (HCO3-) and the carbonate ion
(C0O32-).
Exposure The sediment compartment is not included in this ES, because it is not considered relevant for lime
concentration in substance: when lime substance is emitted to the aquatic compartment, sorption of to sediment
sediments particles is negligible.
Exposure

The terrestrial compartment is not included in this exposure scenario, because it is not considered to

concentrations in soil
be relevant.

and groundwater

The air compartment is not included in this CSA because it is considered not relevant for lime
substance: when emitted to air as an aerosol in water, lime substance is neutralised as a result of its
reaction with CO2 (or other acids), into HCO3- and Ca2+. Subsequently, the salts (e.g.
calcium(bi)carbonate) are washed out from the air and thus the atmospheric emissions of neutralised
lime substance largely end up in soil and water.

Exposure
concentration in
atmospheric
compartment

Exposure
concentration
relevant for the food
chain (secondary
poisoning)

Bioaccumulation in organisms is not relevant for lime substance: a risk assessment for secondary
poisoning is therefore not required.
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4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Occupational exposure

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCSs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Met hod (RDM) are defined as Al ow dustyo, substancneesdiwint hd y
and substances with a dustiness 010 % are defined as fhig

DNELinhaation: 1 mg/m3 (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).

Environmental exposure

If a site does not comply with the conditions stipulated in the safe use ES, it is recommended to apply a tiered approach to
perform a more site-specific assessment. For that assessment, the following stepwise approach is recommended.

Tier 1: retrieve information on effluent pH and the contribution of the lime substance on the resulting pH. Should the pH be
above 9 and be predominantly attributable to lime, then further actions are required to demonstrate safe use.

Tier 2a: retrieve information on receiving water pH after the discharge point. The pH of the receiving water shall not exceed the
value of 9. If the measures are not available, the pH in the river can be calculated as follows:

- eQeffluent* 10°™™ "+ Qriverupstreart 10° P2
pHriver= LO%E')Q : Q P 0
e Qriverupstreart Qeffluent Y

(Eq 1)

Where:
Q effluent refers to the effluent flow (in m3/day)
Q river upstream refers to the upstream river flow (in m3/day)
pH effluent refers to the pH of the effluent
pH upstream river refers to the pH of the river upstream of the discharge point
Please note that initially, default values can be used:

1 Q river upstream flows: use the 10th of existing measurements distribution or use default value of 18000

m3/day
1  Q effluent: use default value of 2000 m3/day

1  The upstream pH is preferably a measured value. If not available, one can assume a neutral pH of 7 if this
can be justified.

Such equation has to be seen as a worst case scenario, where water conditions are standard and not case specific.

Tier 2b: Equation 1 can be used to identify which effluent pH causes an acceptable pH level in the receiving body. In order to do
so, pH of the river is set at value 9 and pH of the effluent is calculated accordingly (using default values as reported previously, if
necessary). As temperature influences lime solubility, pH effluent might require to be adjusted on a case-by-case basis. Once
the maximum admissible pH value in the effluent is established, it is assumed that the OH- concentrations are all dependent on
lime discharge and that there is no buffer capacity conditions to consider (this is a unrealistic worst case scenario, which can be
modified where information is available). Maximum load of lime that can be annually rejected without negatively affecting the pH
of the receiving water is calculated assuming chemical equilibrium. OH- expressed as moles/litre are multiplied by average flow
of the effluent and then divided by the molar mass of the lime substance.

Tier 3: measure the pH in the receiving water after the discharge point. If pH is below 9, safe use is reasonably demonstrated
and the ES ends here. If pH is found to be above 9, risk management measures have to be implemented: the effluent has to
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undergo neutralisation, thus ensuring safe use of lime during production or use phase.

E——
TIER 1

Retrieve information on
effluent pH if predominantly
caused by lime

Compliance check with ES
es i ]
Y succesfully completed

Calculate receiving water pH based on dilution pHupstreamriver ?
pHriver = log((Qeffluent * 10~pHeffluent + [Qriverupstream (m3/d) | 180000 |
Qriverupstream * 10*pHupstreamriver)/ ) Qeffluent (m3/d) 2000

| (Qriverupstream+Qeffuent)) | Dilution factor 10

Compliance check with ES
es EE———
L succesfully completed

s receiving
water pH
<97

no

I

Calculate max admissible effluent pH based on

Retrieve information on dilution
lime rejection concentration ) (pHriver=9) = log((Qeffluent * 10~pHeffluent +
& use conversion table Qriver * 10ADH iver)/

(Qriverupstream+Qeffuent))

yes Compliance check with ES
o succesfully completed

Is tonn<max t?
or Is pH shift
acceptable?

TIER 3

Measure pH in receiving
water & dependency on
other sources than lime

s Compliance check with ES
¥ succesfully completed
nf
RMM: neutralise Compliance check with ES
the effluent succesfully completed
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ES number 9.2: Manufacture and industrial uses of low dusty
solids/powders of lime substances
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Exposure Scenario Format (1) addressing uses carried out by workers
1. Title
Free short title Manufacture and industrial uses of low dusty solids/powders of lime substances
SU3, SU1, SU2a, SU2b, SU4, SU5, SUBa, SUBb, SU7, SU8, SU9, SU10, SU11, SU12, SU13, SU14,
SU15, SU16, SU17, SU18, SU19, SU20, SU23, SU24
Systematic title based PC1, PC2, PC3, PC7, PC8, PC9a, PC9b, PC11, PC12, PC13, PC14, PC15, PC16, PC17, PC18,
or)1/ use descriptor PC19, PC20, PC21, PC23, PC24, PC25, PC26, PC27, PC28, PC29, PC30, PC31, PC32, PC33,
P PC34, PC35, PC36, PC37, PC38, PC39, PC40
AC1, AC2, AC3, AC4, AC5, AC6, AC7, AC8, AC10, AC11, AC13
(appropriate PROCs and ERCs are given in Section 2 below)
Processes, tasks
and/or activities Processes, tasks and/or activities covered are described in Section 2 below.
covered
Assessment Method The assessment of inhalation exposure is based on the exposure estimation tool MEASE.
2. Operational conditions and risk management measures
PROC/ERC REACH definition Involved tasks
PROC 1 Use in closed process, no likelihood of exposure
PROC 2 Use in closed, continuous process with occasional
controlled exposure
PROC 3 Use in closed batch process (synthesis or
formulation)
Use in batch and other process (synthesis) where
PROC 4 . .
opportunity for exposure arises
Mixing or blending in batch processes for formulation
PROC 5 of preparations and articles (multistage and/or
significant contact)
PROC 6 Calendering operations
PROC 7 Industrial spraying
Transfer of substance or preparation
PROC 8a (charging/discharging) from/to vessels/large
containers at non-dedicated facilities
Transfer of substance or preparation (charging/ Further information is provided in the ECHA
PROC 8b discharging) from/to vessels/large containers at Guidance on information requirements and
dedicated facilities chemical safety assessment, Chapter R.12:
Transfer of substance or preparation into small Use descriptor system (ECHA-2010-G-05-
PROC 9 ; - A i . e EN
containers (dedicated filling line, including weighing) ).
PROC 10 Roller application or brushing
PROC 13 Treatment of articles by dipping and pouring
PROC 14 Production of preparations or articles_by _tabletting,
compression, extrusion, pelletisation
PROC 15 Use as laboratory reagent
PROC 16 Using material as fuel sources, limited exposure to
unburned product to be expected
PROC 17 Lubrication at high energy conditions and in partly
open process
PROC 18 Greasing at high energy conditions
PROC 19 Hand-mixing with intimgte contact and only PPE
available
PROC 21 Low energy manlp_ulatlon of sub_stances bound in
materials and/or articles
I M . Page 14 of 94
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Potentially closed processing operations with
PROC 22 minerals/metals at elevated temperature

Industrial setting

Open processing and transfer operations with

PROC 23 .
minerals/metals at elevated temperature
PROC 24 High (mecham(_:al) energy work-up of_ substances
bound in materials and/or articles
PROC 25 Other hot work operations with metals
PROC 26 Handling of solid inorganic substances at ambient
temperature
PROC 27a Production of metal powders (hot processes)
PROC 27b Production of metal powders (wet processes)
ERC 1-7, 12 Manufacture, formulatl?;;:snd all types of industrial
ERC 10, 11 Wide-dispersive o_utdoor and |nd(_)or use of long-life
articles and materials

2.1 Control of workers exposure

Product characteristic

According to the MEASE approach, the substance-intrinsic emission potential is one of the main exposure determinants. This is
reflected by an assignment of a so-called fugacity class in the MEASE tool. For operations conducted with solid substances at
ambient temperature the fugacity is based on the dustiness of that substance. Whereas in hot metal operations, fugacity is
temperature based, taking into account the process temperature and the melting point of the substance. As a third group, high
abrasive tasks are based on the level of abrasion instead of the substance intrinsic emission potential.

PROC Use in preparation Content_m Physical form Emission potential
preparation
: solid/powder, .
PROC 22, 23, 25, 27a not restricted molten high
PROC 24 not restricted solid/powder high
All other applicable . .
PROCS not restricted solid/powder low

Amounts used

The actual tonnage handled per shift is not considered to influence the exposure as such for this scenario. Instead, the
combination of the scale of operation (industrial vs. professional) and level of containment/automation (as reflected in the
PROC) is the main determinant of the process intrinsic emission potential.

Frequency and duration of use/exposure

PROC Duration of exposure

PROC 22 O 240 minutes
All other applicable : .

PROCS 480 minutes (not restricted)

Human factors not influenced by risk management

The shift breathing volume during all process steps reflected in the PROCs is assumed to be 10 m3/shift (8 hours).

Other given operational conditions affecting workers exposure

Operational conditions like process temperature and process pressure are not considered relevant for occupational exposure
assessment of the conducted processes. In process steps with considerably high temperatures (i.e. PROC 22, 23, 25), the
exposure assessment in MEASE is however based on the ratio of process temperature and melting point. As the associated
temperatures are expected to vary within the industry the highest ratio was taken as a worst case assumption for the exposure
estimation. Thus all process temperatures are automatically covered in this exposure scenario for PROC 22, 23 and PROC 25.

Technical conditions and measures at process level (source) to prevent release

Risk management measures at the process level (e.g. containment or segregation of the emission source) are generally not
required in the processes.
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Technical conditions and measures to control dispersion from source towards the worker

Localised

Efficiency of LC

PROCs

workplaces involved with relevant
exposure.

PROC Level of separation (according to Further information
controls (LC) MEASE)
Any potentially required eneral
PROC7,17,18 separation of workers from the ngnation 17 % :
emission source is indicated
PROC 19 above under @ Fi1 notapplicable na -
duration of e)
PROC 22, 23, 24, 25, reduction of exposure duration local exhaust 78 % B
26, 27a can be achieved, for example, by ventilation
the installation of ventilated
All other applicable (positive pres_sure) control rooms .
or by removing the worker from not required na -

Organisational measures to prevent /limit releases, dispersion and exposure

Avoid inhalation or ingestion. General occupational hygiene measures are required to ensure a safe handling of the substance.
These measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable cleaning devices), no
eating and smoking at the workplace, the wearing of standard working clothes and shoes unless otherwise stated below.
Shower and change clothes at end of work shift. Do not wear contaminated clothing at home. Do not blow dust off with

compressed air.

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

PROC

Specification of respiratory
protective equipment (RPE)

RPE efficiency
(assigned
protection

factor, APF)

Specification of
gloves

Further personal
protective equipment
(PPE)

PROC 22, 24, 27a

FFP1 mask

APF=4

All other applicable
PROCs

not required

na

Since calcium
dihydroxide is
classified as
irritating to skin, the
use of protective
gloves is mandatory

Eye protection
equipment (e.g.
goggles or visors)
must be worn, unless
potential contact with
the eye can be
excluded by the nature
and type of application
(i.e. closed process).
Additionally, face

protection, protective
clothing and safety
shoes are required to
be worn as
appropriate.

for all process steps.

Any RPE as defined above shall only be worn if the following principles are implemented in parallel: The duration of work
(compare with fAduration of exposureo above) shoul d theefedthing
resistance and mass of the RPE itself, due to the increased thermal stress by enclosing the head. In addition, it shall be
considered that the workero6s capability of using tools an
For reasons as given above, the worker should therefore be (i) healthy (especially in view of medical problems that may affect
the use of RPE), (ii) have suitable facial characteristics reducing leakages between face and mask (in view of scars and facial
hair). The recommended devices above which rely on a tight face seal will not provide the required protection unless they fit the
contours of the face properly and securely.

The employer and self-employed persons have legal responsibilities for the maintenance and issue of respiratory protective
devices and the management of their correct use in the workplace. Therefore, they should define and document a suitable
policy for a respiratory protective device programme including training of the workers.

An overview of the APFs of different RPE (according to BS EN 529:2005) can be found in the glossary of MEASE.

2.2 Control of environmental exposure

Amounts used

The daily and annual amount per site (for point sources) is not considered to be the main determinant for environmental
exposure.

Singieton Bircn Limitea

Frequency and duration of use

Intermittent (< 12 time per year) or continuous use/release
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Environment factors not influenced by risk management

Flow rate of receiving surface water: 18000 m3/day

Other given operational conditions affecting environmental exposure

Effluent discharge rate: 2000 m3/day

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil

Risk management measures related to the environment aim to avoid discharging lime solutions into municipal wastewater or to
surface water, in case such discharges are expected to cause significant pH changes. Regular control of the pH value during
introduction into open waters is required. In general discharges should be carried out such that pH changes in receiving surface
waters are minimised (e.g. through neutralisation). In general most aquatic organisms can tolerate pH values in the range of 6-9.
This is also reflected in the description of standard OECD tests with aquatic organisms. The justification for this risk
management measure can be found in the introduction section.

Conditions and measures related to waste

Solid industrial waste of lime should be reused or discharged to the industrial wastewater and further neutralized if needed.

3. Exposure estimation and reference to its source

Occupational exposure

The exposure estimation tool MEASE was used for the assessment of inhalation exposure. The risk characterisation ratio (RCR)
is the quotient of the refined exposure estimate and the respective DNEL (derived no-effect level) and has to be below 1 to
demonstrate a safe use. For inhalation exposure, the RCR is based on the DNEL for calcium dihydroxide of 1 mg/m3 (as
respirable dust) and the respective inhalation exposure estimate derived using MEASE (as inhalable dust). Thus, the RCR
includes an additional safety margin since the respirable fraction being a sub-fraction of the inhalable fraction according to EN
481.

Method used for inhalation IrelEion flgthod used for Dermal exposure
PROC exposure dermal exposure .
exposure assessment : estimate (RCR)
estimate (RCR) assessment

Since calcium dihydroxide is classified as

PROC1, 2,3,4,5,6,7, irritating to skin, dermal exposure has to be
8a, 8b, 9, 10, 13, 14, 15, MEASE <1 mg/m3 (0.017 minimised as far as technically feasible. A
16, 17, 18, 19, 21, 22, 0.83) DNEL for dermal effects has not been
23, 24, 25, 26, 27a, 27b derived. Thus, dermal exposure is not

assessed in this exposure scenario.

Environmental emissions

The environmental exposure assessment is only relevant for the aquatic environment, when applicable including STPs/WWTPs,
as emissions of calcium dihydroxide in the different life-cycle stages (production and use) mainly apply to (waste) water. The
aquatic effect and risk assessment only deal with the effect on organisms/ecosystems due to possible pH changes related to
OH- discharges, being the toxicity of Ca2+ is expected to be negligible compared to the (potential) pH effect. Only the local
scale is being addressed, including municipal sewage treatment plants (STPs) or industrial waste water treatment plants
(WWTPs) when applicable, both for production and industrial use as any effects that might occur would be expected to take
place on alocal scale. The high water solubility and very low vapour pressure indicate that calcium dihydroxide will be found
predominantly in water. Significant emissions or exposure to air are not expected due to the low vapour pressure of calcium
dihydroxide. Significant emissions or exposure to the terrestrial environment are not expected either for this exposure scenario.
The exposure assessment for the aquatic environment will therefore only deal with the possible pH changes in STP effluent and
surface water related to the OH- discharges at the local scale. The exposure assessment is approached by assessing the
resulting pH impact: the surface water pH should not increase above 9.

The production of calcium dihydroxide can potentially result in an aquatic emission and locally
increase the calcium dihydroxide concentration and affect the pH in the aquatic environment. When
the pH is not neutralised, the discharge of effluent from calcium dihydroxide production sites may
impact the pH in the receiving water. The pH of effluents is normally measured very frequently and
can be neutralised easily as often required by national laws.

Environmental
emissions

Exposure Waste water from calcium dihydroxide production is an inorganic wastewater stream and therefore
concentration in waste | there is no biological treatment. Therefore, wastewater streams from calcium dihydroxide production
water treatment plant sites will normally not be treated in biological waste water treatment plants (WWTPSs), but can be

(WWTP) used for pH control of acid wastewater streams that are treated in biological WWTPs.

When calcium dihydroxide is emitted to surface water, sorption to particulate matter and sediment
Exposure will be negligible. When lime is rejected to surface water, the pH may increase, depending on the
concentration in buffer capacity of the water. The higher the buffer capacity of the water, the lower the effect on pH
aquatic pelagic will be. In general the buffer capacity preventing shifts in acidity or alkalinity in natural waters is
compartment regulated by the equilibrium between carbon dioxide (CO2), the bicarbonate ion (HCO3-) and the

carbonate ion (CO32-).
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Exposure The sediment compartment is not included in this ES, because it is not considered relevant for
concentration in calcium dihydroxide: when calcium dihydroxide is emitted to the aquatic compartment, sorption of to
sediments sediment particles is negligible.

Exposure

The terrestrial compartment is not included in this exposure scenario, because it is not considered to

concentrations in soil
be relevant.

and groundwater

The air compartment is not included in this CSA because it is considered not relevant for calcium
dihydroxide: when emitted to air as an aerosol in water, calcium dihydroxide is neutralised as a result
of its reaction with CO2 (or other acids), into HCO3- and Ca2+. Subsequently, the salts (e.g.
calcium(bi)carbonate) are washed out from the air and thus the atmospheric emissions of neutralised

Exposure
concentration in
atmospheric

compartment calcium dihydroxide largely end up in soil and water.

Exposure

concentration relevant | Bioaccumulation in organisms is not relevant for calcium dihydroxide: a risk assessment for
for the food chain secondary poisoning is therefore not required.

(secondary poisoning)

4. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Occupational exposure

The DU works inside the boundaries set by the ES if either the proposed risk management measures as described above are
met or the downstream user can demonstrate on his own that his operational conditions and implemented risk management
measures are adequate. This has to be done by showing that they limit the inhalation and dermal exposure to a level below the
respective DNEL (given that the processes and activities in question are covered by the PROCs listed above) as given below. If
measured data are not available, the DU may make use of an appropriate scaling tool such as MEASE
(www.ebrc.de/mease.html) to estimate the associated exposure. The dustiness of the substance used can be determined
according to the MEASE glossary. For example, substances with a dustiness less than 2.5 % according to the Rotating Drum
Method( RDM) are defined as fAlow dustyo, substances with a dJ(
and substances with a dustiness O10 % are defined as fihig

DNELinhaation: 1 mg/m3 (as respirable dust)

Important note: The DU has to be aware of the fact that apart from the long-term DNEL given above, a DNEL for acute effects
exists at a level of 4 mg/m3. By demonstrating a safe use when comparing exposure estimates with the long-term DNEL, the
acute DNEL is therefore also covered (according to R.14 guidance, acute exposure levels can be derived by multiplying long-
term exposure estimates by a factor of 2). When using MEASE for the derivation of exposure estimates, it is noted that the
exposure duration should only be reduced to half-shift as a risk management measure (leading to an exposure reduction of
40 %).

Environmental exposure

If a site does not comply with the conditions stipulated in the safe use ES, it is recommended to apply a tiered approach to
perform a more site-specific assessment. For that assessment, the following stepwise approach is recommended.

Tier 1: retrieve information on effluent pH and the contribution of the calcium dihydroxide on the resulting pH. Should the pH be
above 9 and be predominantly attributable to lime, then further actions are required to demonstrate safe use.

Tier 2a: retrieve information on receiving water pH after the discharge point. The pH of the receiving water shall not exceed the
value of 9. If the measures are not available, the pH in the river can be calculated as follows:

~

pHefquent+ H pHupstrearp
pHriver= LogzQefﬂuent‘* 10 . Qriverupstrearm 10 ;
e Qriverupstream Qeffluent U

(Eq1)

Where:

Q effluent refers to the effluent flow (in m3/day)

Q river upstream refers to the upstream river flow (in m3/day)

pH effluent refers to the pH of the effluent

pH upstream river refers to the pH of the river upstream of the discharge point
Please note that initially, default values can be used:

1  Q river upstream flows: use the 10th of existing measurements distribution or use default value of 18000
m3/day

1  Q effluent: use default value of 2000 m3/day
9 The upstream pH is preferably a measured value. If not available, one can assume a neutral pH of 7 if this
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can be justified.
Such equation has to be seen as a worst case scenario, where water conditions are standard and not case specific.

Tier 2b: Equation 1 can be used to identify which effluent pH causes an acceptable pH level in the receiving body. In order to do
so, pH of the river is set at value 9 and pH of the effluent is calculated accordingly (using default values as reported previously, if
necessary). As temperature influences lime solubility, pH effluent might require to be adjusted on a case-by-case basis. Once
the maximum admissible pH value in the effluent is established, it is assumed that the OH- concentrations are all dependent on
lime discharge and that there is no buffer capacity conditions to consider (this is a unrealistic worst case scenario, which can be
modified where information is available). Maximum load of lime that can be annually rejected without negatively affecting the pH
of the receiving water is calculated assuming chemical equilibrium. OH- expressed as moles/litre are multiplied by average flow
of the effluent and then divided by the molar mass of the calcium dihydroxide.

Tier 3: measure the pH in the receiving water after the discharge point. If pH is below 9, safe use is reasonably demonstrated
and the ES ends here. If pH is found to be above 9, risk management measures have to be implemented: the effluent has to
undergo neutralisation, thus ensuring safe use of lime during production or use phase.
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