TexHosoezis i 6e3neka npodyKkmie Xap4y8aHHA

TakuMm 9UHOM, TOBEJCHA MEPCHCKTHBHICTH BBe-  Hizamii. L{i maHi MO3BOJNSIOTH OLIHUTU TIHOWHY 3MiH
JICHHS B TEXHOJIOTi10 etaHoiy crazii [Y-o0poOku 3epHa  BUXIZHOI CHPOBMHHM 1 00ymMoBUTH BHOIp pekumis Y-
1 B HOAAIBLIOMY IIEPEBOAY MPOILECY Ha CHOCIO «XOJo-  Harpimy.

JTHOTO» 3aTHUpPaHHS, SKE BXKE 3aCTOCOBYIOTH y BHPOO- 2. Bcranosneno, mo [Y-06pobka cupoBUHH 10-
HUNTBI criupTy B HimewaunHi i B Pocii. 3BOJISIE OTPUMYBATH CYCIIO 32 HHU3BKOTEMIIEPaTypHHM
BucnoBknu: OJTHOCTYTIEHEBUM CITOCOOOM «XOJIOZHOTO» 3aTHUPAHHS.

1. BusiBneHo kopenliiiHy 3ai1exHicTh 0ioximiu-  Lli TeXHOJOriYHI MPUHOMH CCHIPOUIYIOTH anaparypHy
HUX, MIKpOOIOJIOTIYHUX 1 PEOJIOTIYHHUX XapaKTEPUCTUK  CXEMY BHPOOHHIITBA, 3HMKYIOTh €HEpro3arparH, Iil-
3epHa BiJ HOTO BHY, BOJIOIOCTI 1 TEMIIEPATyPH MIKPO-  BHIYIOTb BUXiJ €TaHOY.
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INVESTIGATION OF WORKING ENVIRONMENT PARAMETERS
AND RISK ASSESSMENT IN DAIRY PROCESSING

The main working environment parameters such as noise, mi- tions assumed by the country as an EU Member State.
croclimate and lighting were investigated in this research for two The pI‘OViSi on of he althy and safe working conditions

Bulgarian medium small and medium dairy processing enterprises. .
The measured daily noise exposure levels were in the 69.7 + 90.1dB underlies the success and future development of the

(A) range. The average illumination of the working surfaces was ~ food industry, dairy processing enterprises in particu-

between 104 and 353 Ix. The air temperature varied from 20.9 to lar. Efficient organization aimed at ensuring health and
0 . -1 o . . N

27.37C, the relative humidity from 39.3 to 93.3 %, and the air veloci safety at work requires not only good knowledge of

ty from 0.02 to 0.17 m/s. Occupational risk assessment for the work- . . .
ers’ health was carried out using a simple/flexible five-step method. current legislation but also awareness of the im-

Workplaces with unjustified and inadmissible risk were determined ~ portance of this activity for the overall labor regulation.
for which compulsory health protective measures would have to be  Working conditions which have an adverse effect on
applied. human health may cause long-term health problems

KaroueBble ciioBa: OXpaHbl TPy/a, yCIOBUS TpyJa, HapaMe- . .
TPEL, PUCKA, OLEHKA, POHBBOCTEO MOTIOHBIX POIYKTOR, and eventually, occupational diseases. Therefore, ef-

IIpuBeneHsl pe3ynbTaThl ONpPENEICHUs 3HAUYCHUI OCHOBHBIX fective control of working environment factors is cru-
TMapaMeTpoB pabouer cpepl: uyma, MUKpokmumara i ocsemenns B cial for increasing the competitive power and produc-
JBYX MOJIOKONEPEPAGATHIBAIONIIX NMEANPUATHAX (MATIOTO M CPEA- tivity of enterprises. Also, it contributes to the sustain-
HeTo) Kiacca. ExkeTHeBHEIN ypoBEHb BO3JCHCTBHS IIyMa COCTaBILII ’ N . . .
(69,7...90,1) dB(A). Cpennee ocsemenue paboueii IOBEpPXHOCTH — able development of society. The malp WOItkmg ?nVl'
(104,0...353,0) Ix. Temmeparypa Bosayxa — (20,9...27,3) °C, otno- ~ ronment factors controlled are industrial noise, micro-
cutenbHas BraxHOCcTh — (39,3...93,3) %, ckopocts Bo3myxa —  climate and lighting [1, 3, 4, 8].

(0,02...0,17) m/s. OmpeneneHa oreHKa pUcKa Ul PabOTHHKOB C According to current regulations, it is not allowed

IIOMOIIBIO HpOCTI)IX/FI/I6KI/IX IATACTYIIEHYATBIX METOIOB. BrisBrnenst h 1 h f . . 1 .
pa6otme MECTa C HEOIIpaBAaHHBIM W HEAOIYCTUMBIM PHUCKOM, IS to exceed the eStab 18 ed norms 10r lnduStrla micro-

KOTOPBIX KpaifHe Ba)HO, YTOOBI OBUTH BHEIPEHBI IPUHSATHIC MEPHI IO climate, noise, vibration, dust, toxic substances, light—
3AIIHTE 310POBbs PAGOTHHKOB. ] ) ing, and non-ionized and laser radiation in working
Key words: occupational safety, working environment, pa- 5 0a¢ and workplaces. It is the employers’ obligation to

rameters, risk, assessment, dairying. . .
T ’ carry out risk assessment for all workplaces. Risk as-

Introduction. Occupational health and safety are ~ Sessment is a key factor in the management of safe
among Bulgaria’s priorities according to the obliga- Working environments and the basis for the making of
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decisions and implementation of measures for the pur-
pose of protecting workers’ health. It is also a basic
stage of risk management (BDS ISO 31000). Its accu-
racy determines the effectiveness of the methods and
means of protection. Different risk assessment methods
are applied in practice (BDS ISO 31010). There is no
universally established method — any employer can
choose a suitable one. Various kinds of risk assessment
software are also available on the market [2, 5, 6, 8].

In our previous study, we found that typical
health hazards and risks for workers in the dairy indus-
try are related to physical injuries inflicted by conveyor
belts, automatic lines for container filling and closing,
falling loads, equipment, cut glass, moving transport,
slipping or falls from heights, electric shock, thermal
effects of high surface temperature (pasteurizers, dry-
ers, pipes, etc.), adverse overheating or overcooling
microclimate which causes predisposition to colds,
mucosal inflammation, swelling and pain in the ankle
joints, loud noise from the opera-
tion of technological equipment

Critical lirit

(0...50 000) Ix; resolution: £1 Ix, 10 Ix, 100 Ix; and
measuring temperature: (0...50) °C.

The microclimate parameters temperature (t °C),
relative humidity (¢, %) and air velocity (v, m/s) at
workplaces were investigated according to the
BDS 14776-87 Bulgarian standard. All measurements
were carried out during the hot period of the year. Data
were obtained using an HVACR Datalogger 2003 port-
able thermo-hygro-areometer with measuring probes
HP472AC and AP4718S1, produced in Italy. The meas-
uring ranges were (0...40) m/s; (5...98) %RH; (minus
20...80) °C. The accuracy was +0,05 m/s; £2 % RH;
+0,3 °C.

The simple/flexible five-step risk assessment
method (Fig. 1) developed by Reinhold was used in
this research [7]. The method uses correspond to the
norm/does not correspond to the norm principle. The
motivation to use this method was found in the
BS 8800:2004 standard which recommends five risk

Canditional nare Marrn

Optirnal narm

(centrifuges, blenders, dryers, :
packing machines, etc.), use of .
artificial lighting producing low
and insufficient illumination
which leads to visual fatigue, conjunctivitis, nervous
fatigue, headaches, insomnia, etc.; impact of hazardous
chemicals in the process of cleaning and disinfection;
manual handling of loads; unfavorable postures, mo-
notonous and repetitive actions, etc. [4].

The aims of this research were to investigate
the main working environment parameters in Bulgarian
medium small and medium dairy processing enterpris-
es and perform occupational risk assessment for the
workers’ health using a five-step method.

Materials and Methods. The objects of this re-
search were two Bulgarian medium small and medium
dairy processing enterprises. Three main working envi-
ronment parameters were investigated: industrial noise,
microclimate and lighting.

Noise measurement was carried out ac-
cording to standards BDS EN ISO 9612:2009
and BDS ISO 1999:2004. To this end, a type
HD 9102 portable sound-level meter produced

Intolerable risk

Inadmissible risk Unjustified risk

L 4

Justified risk Tolerable risk

levels and is easy to understand by employers and oc-
cupational safety specialists. Numerical criteria for
each risk level were derived from the current legisla-
tion and standards.

Fig. 1. Five-step risk assessment method by Reinhold [7]

Results and Discussion. The results of the inves-
tigation of the working environment parameters in two
Bulgarian dairy processing enterprises are presented in
Table 1. In one of the enterprises studied, measure-
ments were also made in the wastewater treatment
plant. Unlike classical production technology, the data
obtained concerned enterprises which used modified
technologies (application of membrane technology,
multi-level heating, multi-stripping, etc.) that improved
working conditions.

in Italy and equipped with a sound calibrator — *
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was used. It had the following technical param-

. 37 stage of 2 stage of 1~ stage of
eters: measuring range: (30...130) dB; resolu- e T e
: . . .. o _ Problems Problams Fatizue,
tion: 0,1 dB,.accuracy clalss. 2; measuring tem pentionad in 1% | | mentioned 1% | peyehomeicat
perature: (minus 5...50) °C. Daily noise expo- ard 2% pages + stage = stress,
fagd haafing-loss, tempoany CofC e raion
sure levels (Lgxgn) and uncertainties (U) were dtimte (W hesrine iR dimeuties
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[P . . . . sleaping isturbances i cognitiva
The artificial lighting was investigated iy the circulztony capadiszrﬂx
according to the Bulgarian legislation (Regula- ‘*1‘;9”3”-“’“1-'3? ’E-’é’?;im%
. 12 L VDLs L . Tt
tion No0.49/1976) and the BDS EN 12464- system, heart | difficulissin
1:2011 standard. The measurement was carried e | onvamstan.
out using an SM700 Milwaukee portable lux communication.
meter produced in Italy, with the following

technical parameters: measuring range:
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Figure 2 shows the risk levels and noise criteria
at the workplaces. Similarly, a risk assessment of the

microclimate and lighting of the workplaces in the in-
vestigated dairy processing enterprises was carried out.

Table 1
Working environment parameters in Bulgarian dairy processing enterprises
Daily nolise exposure Average} Illumina- Microclimate
Working area/workplace evel tion,
Lex shs U 5 o, v,
dB Ix C % m/s
Enterprise 1

Milk reception department 88,1 3,0 Hok oAk HoAk oAk
Laboratory * * 353,0+23,0 25,0+0,1 50,1+0,2 0,02+0,01
Yellow cheese production hall 75,9 1,1 151,0+£37,0 23,3+0,1 43,5+0,1 0,14+0,01
White cheese production hall
e Heat exchanger department 82,4 33 130,0+28,0 27,2+0,1 58,4+1,0 0,17+0,01
e Production department during op-

eration 69,7 2,3 104,0+£20,0 25,0+0,1 69,0+4,3 0,02+0,01
e Production department after cheese

pan steaming * * 104,0+£20,0 27,3+0,7 93,3+0,8 0,02+0,01
e Pre-maturation and sealing section 76,0 2,0 229,0+18,0 25,6+0,1 50,1%0,2 0,09+0,01
Butter production hall
e Production department —centrifugal

separation section 90,1 3,1 213,0+47,0 22,4+0,4 39,3+0,9 0,07+0,02
e Cutting and weighing section * * 151,0£5,0 22,4+0,4 39,3+0,9 0,07+0,02
Curd production hall * * 109,0+£26,0 25,0+0,1 69,0+4,3 0,02+0,01
Packaging department * * 229,0£18,0 25,540,1 50,1+0,2 0,09+0,01
Reverse osmosis department 79,8 3,3 230,0£17,0 22,4+0,4 39,3+0,9 0,02+0,01

Enterprise 2

Yellow cheese production hall
e Heat exchanger department 87,9 3,1 123,0£16,0 23,1+0,1 67,1+0,3 0,17+0,05
e Production department —rennet

coagulation section 72,0 1,3 145,0+17,0 23,5+0,4 73,0+0,2 0,04+0,02
e Production department —

thermoplastification section 73,3 1,8 i 20,9+0,0 93,0£0,6 0,04+0,02
Curd production hall 71,6 1,2 119,0+19,0 23,7+0,1 74,9+2,1 0,08+0,01
Packaging department 72,8 2,6 152,0+11,0 23,0+0,6 77,2+1,3 0,03+0,01
Wastewater treatment plant
e Mechanical treatment department 78,0 2,6 wx 21,8+0,5 68,1+£1,4 0,05+0,01
e Wastewater heating department 75,5 3,1 o 21,8+0,5 68,1+1,4 0,05+0,01

*Low noise level; **Combined natural and artificial lighting; ***Outdoor workplace

The data referring to the daily noise exposure level
(table 1) showed that at some workplaces (the centrifugal
separation section and the milk reception department in
enterprise 1, and the heat exchanger department in enter-
prise 2) workers were exposed to noise levels above the
established conditional norm of 87 dB (A), which corre-
sponded to the limit exposure level. Workers at these
workplaces were exposed to inadmissible risk (fig. 2).
Therefore, it is imperative for them to use personal protec-
tive equipment. For all other workplaces in the investigat-
ed enterprises, the daily noise exposure level was below
the optimal norm of 80 dB (A), which corresponded to the
lower limit for action. Workers at these places are at toler-
able risk, so there is no need to take action to protect them
against noise. The heat exchanger department in the white
cheese production hall of enterprise 1 was an exception,
but the daily noise exposure level for work at this place
was below the limit of 85 dB (A), corresponding to the
upper limit for action. Hence, the risk was justified (fig. 2).
However, the use of personal protective equipment was
also recommended for workers at this workplace.
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Our study showed that overall uniform lighting was
provided to production halls. At some workplaces there
was combined natural and artificial lighting. The results
obtained (table 1) showed that the measured average illu-
mination of the working surfaces met the standard
(100£500) Ix)according to the current legislation in Bul-
garia. In conformity with the accepted BDS EN 12 464-
1:2011 standard which sets out lighting limits from 300 1x
to 500 Ix, the risk assessment carried out showed that
workers at all workplaces were exposed to unjustified risk,
which could lead to fatigue, irritation, headache and stress.
In view of the measurement results, increased lighting in
the production facilities can be recommended in order to
ensure better visual comfort. It should be noted, however,
that this standard is not binding and does not specify light-
ing requirements relating to the safety and health of work-
ers at work.

With regard to the microclimate, the measured
values of the parameters were within the optimal
norms for temperature (20...25) °C, relative humidity
(40...60) % and air velocity (0,3...0,5) m/s. At the heat
exchanger department workplace (enterprise 1), where

3(24)*2013
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there was a significant thermal load, the air tempera- Conclusions

ture was higher than at the other workplaces but it did The main working environment parameters such
not exceed the maximum permissible rate of 28 °C  as noise, microclimate and lighting were investigated
during the warm period. It should be noted that the for two Bulgarian medium small and medium dairy
dairy processing facilities met the technological re- processing enterprises. The results obtained showed
quirement for maintaining temperatures above 20 °C.  that in the enterprises studied, healthy and safe work
At some workplaces, the humidity measured was high-  environment was ensured which met the established
er than the optimal humidity, but the values of this norms in Bulgaria. Workplaces with unjustified and
parameter did not exceed the limit values (30...75) %  inadmissible risk were determined for which compul-
during the warm period. It reached around 93 % in the  sory health protective measures would have to be ap-
white cheese production department after cheese pan  plied. Results obtained for the production halls of me-
steaming and in the thermoplastification section of the  dium enterprises can be used for such small enterpris-
yellow cheese production department. However, these es. A simple and flexible method was presented for
processes in cheese manufacture are very short and the  assessing the risk for workers in the food industry,
work organization in the enterprises studied requires  dairy processing in particular, which can be applied by
workers to take a break after these operations. The risk  small and medium enterprises. This method can be
assessment showed that in terms of microclimate in the  used as an alternative to help firms carry out risk as-
enterprises studied, workers were at tolerable risk, sessment at work in conformity with employers’ legal
whereas in the pasteurization unit they were at justified  obligation under Bulgarian legislation, as well as en-
risk. Therefore, no additional health protection hance business management efficiency.

measures were required.
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NCCIEIOBAHUE MUT'PAIIUUA TAXKEJIBIX METAJIJIOB
IHPU DKCTPAKIIUN PACTUTEJIBHOI'O CBIPbA

P. ACCMOTPCHBI AKTYaJIbHBIC BOIIPOCHI 9KOJIOTHYECKON YHUCTOTHI HpOI/I?)BO JICTBO paCTI/ITe JIbHBIX 3KCTpaKTOB —
PACTUTENBHOTO CBHIPBSI, @ TAKOKEe BIMSHUE TSDKENBIX METAUIOB Ha opra- IIPHOPHUTETHOE HAIPABJIEHHe [ePePabOTKH AIIEBOTO
HM3M 4esoBeKa. MccnenoBaHo cozepskaHue TSDKENbIX METAIOB B STO-
J18X, KOPHSX M KOPHEBHILAX HEKOTOPBIX pacteruit. [lomyuennsie skenie- ~ PACTHTEIIBHOTO CBIPBA UL €r0 MCIOJIB30BaHMA B TCX-
PMMEHTAIIbHBIE JAHHBIE COMNOCTABIICHBI C HOPMATUBHOM IOKYMEHTaLLEH. HOJIOTUH TTHUIIEBBIX MPOAYKTOB O6H.Iel“0 " crienuaabHO-
Hpoaﬂanmnpo:saﬂ TIEpEXo TOKCUYHBIX JJIEMEHTOB BO BPEMs DKCTPAK- TO Ha3HaAYECHUI [1] HOCKOHBKY paCTeHI/Iﬂ OTHOCHT K
LI HPH ONTHMAJLHBIX YCTOBWAX SKCTPArHPOBAHI. OJHMM M3 HauboJyiee JAOCTYIHBIX MCTOYHHKOB OHOJIO-

KiioueBble cl10Ba: TsDKeIble METaIbl, TOKCHYHOCTH, JKC-

TPAKIIHS, PACTHTENBHOE CHIPBE. THYECKH aKTUBHBIX BEIIECTB, KOTOPhIE CITIOCOOHBI OKa-

The pressing questions of ecological cleanness of digister, and =~ 3bIBaTh Ha OPTaHM3M YCJIOBEKA 3alIMTHOC U 03J0pPOBH-
also inﬂqence of heavy metals, are c.onsidfzreq on the orggnism of  TenpHOE AeiicTBUE. BriaioueHue B peuentypy nponyk-
man. Mamtenance of heavy metals is 1nve§t1gat10nal m'berrles, roots  on PACTHTENBHOTO ChIPbS ¢ ONPENEICHHbIMH JIeuet-
and rhizomes of some plants. The experimental findings are con- .
fronted with a normative document. The transition of toxic elements HO—HpO(I)I/IJ'[aKTI/ILICCKI/IMI/I CBOMCTBaMH IIO3BOJIACT CHU-
is analysed during extraction at the optimum terms of extracting. JKaTh U JJaXKe TIOJTHOCTHIO M30eraTh BHECCHUS CHHTETH-

Keywords: heavy metals, toxicness, extraction, digister. YECKUX ITHIIEBBIX ,I[O6aBOK — Kpacﬂ’reﬂeﬁ’ apOMaTI/I3a-

TOpPOB, KOHCEPBAHTOB. DTO OCOOCHHO Ba)KHO TPH pa3-

paboTKe MPOIYKTOB CHENNAILHOTO Ha3HAUYEHHSI, B TOM
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