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1. Background

2. Contents of the guideline
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C Therevisionwasinitiated in 2006 first draft finalisedin 2010and with
the requestof an operationalmanual

C The operational manual was developedthrough MHSCby a service
provider,

C MOHACtask team was establishedto ensure that the guideline
Incorporatesthe informationin the SAMOHRodebook;

C Thereportingformswere alsoreviewed

The quidelinetogether with the reporting forms has been gazettedin
& ApriI92018 and J P J J

C Plannedworkshopto be heldin all the regions
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This reclassification must only be done if At the end of eaclsampling cycléannuallyg

results are proven and consistent. endof calendaryear) sampling results for each
HEGmust be statistically analysed and re
classified when required.

8.3.3 Sampling, analysis and quality control

Determinationof the sample size in line with  Newc¢ Category [ Nosampling plan for this
SAMHOP code category.
Measurement results that are below 10% of ti
OELwill be reported under this category.

A minimum of5% or five samples (whichever is the greater) per HEG should be taken as per classification bar
Annexure C as per the following:

V Category A samples per quarter;

V Category B; six monthly to be evenly spread btannually; and

V Category & samples per annum to be eventyspread annually.
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None A minimum number of samples taken as
determinedin accordance with 8.3.3.1(®f this
guideline must each be individually analysed.

All samplestaken shouldbe sentfor analysis

None Note: The results from the analysis obtained |
a HEG will be averaged and allocated to the
specific HEG in which the samples were taket
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A Classificatioq Quarterly D Classificatiohas been added.

B Classificatiorg Birannually Reporting to the DMR must be done on a

CClassificatiorr Annually guarterly basidor all categories, that is A, B, C
and D.

None Note 1: For all categories A, B and C, the

measurements results on the samples taken ¢
that time must be reported at the end of each
quarter.

The rolling average results must be reported &
the end of each sampling cycle.

Note 2 The results in a HEG of whigi"
percentileequates to less than 10% of the OE
will be classifiedlzy RSNJ a5¢ OF 0 ¢
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U The Effectivedate of the guidelinewasthe 30th April 2018
the Implementationdate starts on the 1st November2018
Reportingon the new formswill commenceat the beginning

of
uT
N
uT

first quarterin 2019

neminesare requestedto reviewtheir / h t adsystems
iIne with the currentguideline

ne revised code of practice must be implemented along

with an implementationplan and measuresto monitor and
ensurecompliancethe codeof practice

U The employer must ensure that all employeesare fully
conversantwvith relevantsectionsof the codeof practice
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1. Legislativdramework¢ MHSASectionll alsonoting elementsthat
do not havethe OEL(eg. DPM)

2. Definethe Objectiveof the risk assessmenin terms of measurable
outcomes

3. Defineassessmenprocesscoveringthe:-

U Baselingg Consideringexposuresn line with schedule
22 where HIRAwIIl be undertaken

V Hazarddentificationandassessinghrough measurements
V RiskRating Qualitativeand Quantitative
V Riskrating - takinginto accountthe classificatiorband
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U Issuebased¢ measurementsand monitoring of exposuresthat are
abovethe OEL Puttinga systemin placein termsof section12.2 and
regulation9.2 of MHSA

Monitoring is conducted to:-
complywith legislation
assessmendf potential hazards
evaluationof control measuresand
auditingtheir ongoingperformance
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U Continuous process ¢ ongoing assessmentto verify environmental
conditions have remain the same or to identify where changeshave
occurredandthe extentthereofi.e. exposureghat are below 10%of the
OEL

V Reviewriskassessment,
AWhena section11.5 investigationindicatesthe needfor it;
A Whennew or revisedlegislationis introduced
A Whennew miningmethodsareintroduced
A Whenprocesschangesreintroduced(e.g., in processplants)yand
A Whennew typesof machineryareintroduced

V Postassessmentbasedon the personalexposuremonitoring data of the
previouscycle
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U HEGs should be identified for purposes of personal exposure
monitoring The baselinerisk assessmenwill enablethe identification
of HEGswhichwill be establishedasfollows:

Stepl

The sub-division of the mine into samplingareas (e.g. surface =
sampling area 1, underground section A = sampling area 2,
undergroundsection B = samplingarea 3, undergroundsection C =
samplingarea4, etc).

NOTESurface operations proceed to step 3. Underground operatior
proceed to step 2.
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Step?2

At underground mines sampling areas should be subdivided into
ventilation districts which are areas of a mine, ventilated
Independentlyfrom other areaswith a commondedicatedintake and
return airways Any airborne contaminantsreleasedin a ventilation
district will only affect that particular district and does not circulate
throughother areasof the mine where peoplemaybe exposed

Ve

A

V
V
V

In order for an areato be classifiedasa ventilation district it must
complywith:

Ventilatedindependentlyfrom other areas
Independentintake andreturn airways
Doesnot contaminateother areas
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Step3

The sub-divisionof the samplingareasinto activity areasas per the activity
areacodelist foundin AnnexA (Mandatorycodes) AnnexA is mandatory

Step4

To ensurethat adequatemeasurementf personalexposuregrefer alsoto
paragraph 8.3.4 below) are taken in line with the identified airborne
pollutants for eachactivity area If insufficient historical personalexposure
data is not availableregardingthe extent of the risk, a personalmonitoring
surveymustbe undertakenfor eachidentified airbornepollutant.

x  NOTE Acceptablemethodologieson personalmonitoring as stipulated
by NIOSHshouldbe usedfor this assessment
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Steps

AA statisticalanalysisshould be conducted AnnexB could be consultedin
this regard Theresultsof the identified airborne pollutants present,either
from historical data or from measureddata during the personalsampling
strategy, in that particular activity area should be compared to their
respectiveOELvalues TheseOELvaluesand pollutant codesare contained
asschedule22.9(2)(a)in Chapter22 of the MHSAregulations

APlot past data over time to determine whether the exposuretrends are
higher or lower. If the exposuretrends exist, the section12(1) appointee
shoulduseonlythe mostrecentexposuredatain the initial assessment

Aln orderto ensurethat HEGSs correctlyallocateda statisticalanalysisof the
resultsisto be done,an exampleof suchanapproachis shownin AnnexB.
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X NOTE Annex BHEG determination ¢ example of statistical approach) is
attachedfor information purposesonly.

Oncethe personalexposureswithin eachactivity areahavebeencomparedto
their respective OELvalues,each activity area can now be categorisedinto
classificationbandsto determine the various HEGswithin that activity area
The classification bands for airborne pollutants are tabled in Annex
C(classificatiobands) and is mandatory

X NOTE Anactivity areae.g. stoping is not a HEG Thisactivity areai.e. stoping
must be subdivided into the classificationbands as shown above These
classificatiorbandsare the HEGswithin that particularactivity area

Repeatstep4 for everypollutantidentified in the riskassessmenprocess
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Step6b

AlIn this step were a singlepollutant actingindependentlyhasbeenidentified
In anactivity areathe following procesamust be followed:

AOncethe personalexposureswithin eachactivity areahasbeencomparedto
the respectiveOELvaluesof the singlepollutant, that activity areacannow
be categorisedinto classificationbands determined by the various HEGs
within that activity area Theclassificatiorbandsfor airborne pollutants are
depictedin AnnexC AnnexCis mandatoryand mustbe compliedwith.

Alf an employeeis exposedto a number of identified pollutants, which have
anadditive effect, then Step7 mustbe followed.

Repeatstep5 for everysuchidentified pollutant.
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X NOTE 1Single Pollutant where no additive effects are known or
considered likely, the constituents can be regarded as acting
WAYRSLISYRSYUfteQo LI Aa GKSyYy &dz
the individualOELs

X NOTE 2Refer to Annex D with reference to identified pollutant acting
iIndependently.

x NOTEANnnex D is attached for information purposes only.
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Step7/

A When pollutants that have an additive effect have been identified in an activity Area
where these effects are additive their combinedeffects must be usedwhen classifying
the Activity Areainto their respective HEGsthe following formula must be used to
assesshe combinedeffect.

A C/ L +GJL, + G L X. for compliancethe combinedeffect should be < 1 where C, C,
etc are the concentrationsof constituentsin air and L, L, etc are the corresponding
OELs

x NOTE The OELdor pollutantslisted in Schedule22.9(2)(a) of the MHSAare for single
compounds or for pollutants containing a common entity. Workers are however
frequently subjectedto mixed exposureslt is therefore necessaryto take into account
the possibleadditive or synergisticeffects of these pollutants Due to the difficulty in
assessingf the effects of a mixture of pollutants are either additive or synergisticthe
requirementsof this COPwill be to treat all suchcasesasif they are additive. With all
typesof mixedexposuresit is essentiakhat the classificatiorbandcategoryassessmen
should be basedon the concentrationsof each of the constituentsin air to which
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A Table C1 in Annex C (ClassificationBands and reporting forms) depicts
exposuredo the varioushazardsthat canbe consideredas being additive or
synergisticAnnexCis mandatoryand mustbe compliedwith.

x NOTEReferto AnnexD(Supplementarynformationfor determinationof HEGS)
with reference to identified pollutants that have an additive effect.

AnnexD is for information purposesonly.
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U A minimum of 5% or five samples(whicheveris the greater)
per HEG should be taken as per classificationbands in
AnnexureCasper the following:

V CategoryA - samplesper quarter,

V CategonB- six monthly to be evenly -spread bi-annually
and

V Category Csamples per annum to be evenBpread
annually;

U All samples taken should be sent for analysis.
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B. ANALYSIS METHODOLOGY

For each pollutant identified, an appropriate chemical analysis
methodology, which complies withternationally accepted good
practice should be selected and implemented. e.g. NIOSH mett
for Silica crystalline respirable: NIOSH 7500 (XRD); NIOSH 760
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C. ANALYSIS METHODOLOGY

The sample analysis must be done by either:
A alaboratory that is accredited in terms of SABS ISO/IEC 17C
the SouthAfrican NationaAccreditation System (SANAS), or
A a laboratory that is participating in a proficiency testing

programmeand is in a process of obtaining SANAS accrealita
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U Quality Control Programme assist in eliminating errors
which can be costly also leading to wrong decision Thus
allowingthreat to workershealthcontinue

U Qualitycontrol needsto coverthe following :-

V OrganisationalStructure - Implementation of a Chainof
Custodyc Written InstructionManual

V Sampling

V Measurements
V Reporting and
V Records
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QUALITY CONTROL

When conducting personal monitoring it is important that a qual

system is in place to ensure that sample adhere to the requirem

of Section 8.1.3.1

A 1SO 9001 Certification

A ISO 17025 Accreditation

A ISO 17020 Accreditation

A The use of standard weights to ensure that the microbalance
not out of calibration
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QUESTIONS???
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Annexure C: Mandatory Form®&ersonal Exposure Reporting form 21.9(2)(a): Reporting Single Pollutant for category A,

Mine
AU
Underground
For each Quarter- Measurements |
8 results will be based on that an-March 2016
particuar quarter.
A Annual 90th roliing 90th percentile
percentile based on the 4 determined from
quarters measurements pollutant
results concentrations e.g.
100 PERCENTILE(Column
100 G27:G31,0.9)
A
20799 Rgi‘e?'eak'”g 522 0,27 244 0,006588
W 10 0,067 0,19 01
522 1,81 17,35 0,314035 \
522 0,23 24 0,00552 \
522 0,27 2,3 0,00621 \
522 0,23 2,2 0,00506 \
TOTAL 10 \
\
Average determined
from pollutant
concentrations




Annexure C: Mandatory Form®ersonal Exposure Reporting form 21.9(2)(a): Reporting Single Pollutant for category B,

Mine
AU Q1-These are reuslts from
samples taken during that
Underground quarter
8 Jan-March 2016
Q2-Rolling percentile resulst of Q1 and Q2 .
B Same priciple apply to Q3 and Q4.
Annual 90th rolling percentile based on
the 4 quarters measurements results
A B C B




Annexure C: Mandatory Form®&ersonal Exposure Reporting form 21.9(2)(a): Reporting Single Pollutant for cate

AU

/ Q1, Q2,Q3,Q4- These are
8 / measurements resuslts from samples an-March 2016}

taken during individual quarters
B Annual 90th rolling percentile based on the 4
quarters measurements results
2 2 2 2 8
2 2 2 2 8
A B C B




Examples of Additive effects

Initation Organ Damage Systemic Effect Others
Resp Eye Skin Derma/Sk|Lung Liver Kidney  [Blood CNS Fume fever |Dyspnoea |P.coniosis
Aluminium  |Aluminium  [Aluminium |Aluminium{Aluminium [Arsenic  [Arsenic  |Cadmium |Lead Alluminium |Cadmium  [Alliminium
Antimony  |Antimony  [Antimony |Arsenic  [Arsenic  [Boron Boron Copper  [Lithium  |Antimony [Cobalt ~ |Beryllium
Arsenic  [Beryllium  |Arsenic  |Boron  |Beryllium [Copper Cadmium |Lead Manganese|Beryllium |Manganese|Cobalt
Beryllium  |Boron Beryllium  [Chromium|Cadmium |Manganese |Chromium |Manganese|Mercury  |Cadmium |Selenium |lron
Boron Calcium  |Boron Cobalt  |Chromium [Mercury  [Copper  [PhosphorugTin Cobalt  [Vanadium |Silica
Cadmium  |Chromium |Calcium  [Lithium |Cobalt ~|Molybdenum{Manganese|Selenium Copper  |Zinc Tin
Calcium  |Copper Chromium [Nickel  |Copper  |Phosphorus |Mercury  |Tin Iron
Cobalt Lithium Lithum  [Potasium [Manganese|Selenium  [Nickel Magnesium
Copper Magnesium (Mercury  |Silver  [Nickel Phosphorus Manganese
Lithium Mercury  [Nickel Sodium  [Potasium Selenium Mercury
Magnesium  {Molybdenum|Phosphorus|Tin Silica Nickel
Molybdenum|Phosphorus [Potasium  |Zinc Titanium Selenium
Phosphorus [Potasium | Selenium Tin
Potasium  [Selenium  |Sodium Zinc
Selenium  |Sodium  |Tin
Sodium ~ |Tin
Tin Vanadium
Titanium
Vanadium
Zinc




Annexure C: Mandatory Form®ersonal Exposure Reporting form 21.9(2)(a): Reporting Additive effects

For each Quarter- Measurements reasults
will be based on that particuar quarter.

Mine

Annual Airborne Pollutants Exposure Report form 21.9(2)(a)

Annual 90th rolling percentile based

on the 4 quarters measurements

results

\
| |
bercentie of each polutant and AQ) whihever s Each pollutant concentration must The sum of pollutants
the greatest of the other. be calculated from the total having an additiveeffect
sample concentration with its €.9.0.67 +0.16 = 0.84
percentage analysise.g.0.27 -
mg/m3 X 2.44%/100%= 0.006588
/
A
Rock
20799 breaking 522 0,27 2,44 0,006588
worker 10 0,067 0,19 0,1 0,67 0,84
522 1,81 17,35 0,314035
522 0,23 2,4 0,00552
522 0,27 23 0,00621
522 0,23 2,2 0,00506
Rock
20799 breaking 459 0,27 0,263412
worker 10 97,56 0,495 1,00 3 0,16
459 1,81 82,65 1,495965
459 0,23 97,6 0,22448
459 0,27 97,7 0,26379
459 0,23 97,8 0,22494
TOTAL 10
I

Each pollutant concentxtion must

be calculated from the total
sample concentration with its
percentage analysise.g. 0.27
mg/m3 X 2.44%/100%= 0.006588
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